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FOREWORD

The success of the development of the B-29 {s an outstanding
example of the technicel leadership and resourcefulness which
is the American way of doing things. It typifies the energies
of a nation thet is willing to work snd work hard, to learn,
and to improve. The industry end resources of a great nation
went into the development of the B-29. Without the foreaight,
experimentation, end study of meny people the present operation
of the B-29 would not have been possible.

You mre charged with the responsibility of operating the B-29

in combat and of perfecting its employment to the highest degree,
It is imperative that you be alert, conscientious, and learn by
intensive training all you cen ebout the operating of your
eirplane in the Asiatic Thestres.

This manual was prepsred from meny sources for your use, Study
it. The meteriel has been gathered to help improve the combet
efficiency of both new and old crews, to serve as a reference,
and to oriemt you not only in your job but in the job of others
who work to help you put more bombs on the target. Nowhere in
the conduct of warfare does study yield such direct and large
returns as it does in serial warfare; yet, nowhere is the
standard so exacting as that of higzh altitude precision bombing.
It is felt this training manual will contribute toward the gosl
of "IORE BOMBS ON THE TARCET with a minimum of loss to our

forces.
CURTIS E. LE MAY :
Major Generel, U, S, A,
Headquarters Cormanding

¥X Bomber Command
AP0 493






I. TRAINING

The object of a strategic air force is to disrupt the enemy's war sconomy.
This object can be mccomplished most efectively by destroying his facili-
ties for producine wer goods with speciel emphasis on those plents engaged
in remedyinz deficits in equipment which are hardest to replsce. 3Such
plents are in general small targets, from a bombing viewpoint, anéd to
knock them out ususlly requires accurate bambing by several formstions.
Yow the value of & strategic sir force depends upon how meny strategic
enemy targets it can destroy in a given time. This rate in turn depends
on meny factors: The number of aircraft it has, how well they are main-
tained, whet bomb load they can carry, with what accuracy they can drop
thelr borbs. In order to assess the relative importance of these factors
a study hes been made of the XX Bomber Command operations. The study
indicates = very great increase in the affectiveness of the Command has
recently come about and that a substantial part of this increase has been
due to training. It shows, furthermore, that the cost of providing this
training heas been prectically negligible compared to the results achieved.

Training snd-practice is given great emphasis in this Commend. Probably

it is felt sometimes that flying time is bein- wasted which might better

be spent carrying more bombs to Jepan. The study presented here shows such
& view is not justified and that time spent in training is paying for itself
meny times over in bombs on the target.

Graphs A B and C of the followinz chart show the principal fectors affecting
the efficiency of a B=-29 as s strategic bomber. Curve D combines the effects
of the first three to give & single efficiency estimate., Let us consider
each of the curves end how they combine to give an overall efficiency.

Graph A is probably the simplest. The upper curve gives simply the numbers
of flying hours per month for a B-29 in this theatre. The average value
for each month is shown by & "X". A smooth line has been drawn ss a sort
of eversze of the™'s", It represents the trend of the data and probably
gives 1 truer pleture of the situation then the monthly averages since the
latter are more subject to chance fluctuations., From this curve we see that
in November a B-29 will probably fly sbout 68 hours per month compared to
ebout 40 hours in June. This means that a B=-29 in Novamber flies 1.7 times
@s many hours end is worth 1.7 times as much as a combat weapon. (This
improverment is only to a small part due to the training of aircrews, the
prineival contributions havinz been inereesed experience of the maintenance
personnel, modifications in the airecraft, snd cooler weether.) The lower
curve in Graph A shows the time available for operational use of the air-
eraft when the training time has been subtrected. The space between the
curves represents training. The sharp downward bend in September, corres-
ponding to en increase in training flying, is due to the lesd crew school
at ™udhlundi.

Graph B shows the improvement in load carrying capacity. In order to get
this curve the situation on 20 Cotober was taken as 100%. The improvement
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is due to meny factors, which are discussed below. The points on the graph
were obteined es follows. It was supposed that a mission to the seme target
was to be flown egzain at the seme bombing altitude and time of dey or night

and under similer weather conditions, but making use of the improvement

geined up to 20 October. This csleculetion showed the bomb load actually
carried on the mission was only a percentsge of the new calculated value.

These percentages are plotted in Greph B end the trend indicated by a smoothed
curve. A large portion of the rise in late September end October is due to
stendardization of stripping snd weighing the aircraft. This standsrdization
resulted from informetion obtained in a study of irresularities in bomb loads
which revealed the need for uniform stripping and weighinz procedures. Another
contributing factor is the ineressed experience on the pert of pilots, flight
engineers and navigetors; as a consequence the cruise control data hes been
more closely followad and less fuel reserve has been required. Also, experience
has led to placing the rendezvous points ferther from base with a reduction of
time in formetion and to using more direct routes with less evasion of enemy
defenses. Thus it is seen that the increase in bomb loed is due to many causes
and smong these training, in the form of experience on the part of the aircrew,
plays a significant part.

Graph C gives a measure of the bombing accuracy. wWhat is shown is the per-
centage of the bombs dropped which fell within 1000 feet of the assigned
eiming point. Some missions are not represented because of insufficient
informaetion. In other cases where a large fraction of the bombs are not
located it has been necessary to estimete the accuracy. These cases are
represented by verticsl lines indicating that the accuracy probably lies
within the renge given by the lins. Once more a line has beem drawn to show
the trend of the accuracy for visual bombing. It is to be noted the upward
bend in the bombing mccuracy begins shortly after the increass in flying
training shown in Graph A. Other factors affecting the accuracy are changes
in formation thus permitting the bombing to be controlled by a small number
of lead crews. Also, improved weather with better physical condition for
the crews may have had an effect. (However, if this latter factor were
important, most of the rise would have occurred in early Oetober.) However,
the mein factor is flying training for the lead crews.

Next, the factors indicated in Graphs A, B, and C must be combined to give

an overall efficiency figure. It turms out that the way to get this relative
efficiency is to multiply together corresponding values for each of the three
curves. For exsmple, for 15 June the velues are 40 hours a month, 50% as
many bombs as now and 12% of the bombs within 1000 feet. Multiplying these
together zives 2.4 l(i.e, 40 x 0,50 x 0,12 = 2.4). For 15 October the
values are 61, 90% end 22%. Now the October aircraft is 61/40 or 1.5 times
as effective because of its increased flying capabilities, 90/50 or 1.8
times as effective because it carries more bombs and 22/12 or 1.8 times as
effective in putting bombs on the target. In other words it is, all told,
1.5 x 1.8 x 1.8 or 4.9 times as effective. This result is in agreement with
the relative efficiency obtained by multiplying the October figures together:
61 x 0.9 x 0.22 = 12 end 12 185 4.9 times &s good as 2.4. Another way of
seeing that the correct procedure is to multiply the curves together is to
congider what would happen if the number of hours per month, the losd, and
the percent of bombs within 1000 feet of the A.P. were each doubled. This



“would meen tvice as many reide would be made per month and since each carries
twice the bombs, four times s many bombs would reach the target aree. Further-
more, twice as large a fraction of the bombs would be dropped within 1000 feet
so esch bomb carried would be potentislly twice as effective. Hence, the net
incresse would be eight times or the product of the three individual incresase
factors.

It is not correct in celculeting the relative efficiemcy to use the total
£lying hours per month., Instead, the training hours should be subtracted
leaving the hours available for operations. As a matter of interest, how-
ever, both valuss have been used in making Greph D. The =small difference
between the two curves shows how little the training time has actually cost.
Even if only a very small fraction of the increassed efficiency were due to
training, the gain would still exceed the cost by a wide margin. In point
of fact, however, treining of lead crews is probably the largest single
factor contributing to the rise in Graph D. Consequently, past flying
training has paid for itself meny times over and future flying training to
improve and maintain the efficiency will also be profitable.

™he really large chemge in efficiency, es shown in Graph D, deserves specisl
ettention. It meens in fect that a B-29 in November is potentially ten times.
es effective in destroyins enemy instellations as in August. In other words,
s sousdron of B-29's is now more effective than three groups were in August.
To achieve the effectiveness of the present orgsnization would take 40 groups
et the August level. These figures show the futility of numbers compared to
ouelity of performanca. The results achisved by inersesed efficiency have
obvicusly far exceeded those which could have been reached sirply by increasing
pumber of sireraft or number of missioms flown. This fact is often overlooked
in an attempt to win in the numbers racket with everything being sacrificed
simply for more numbers, more aireraft, more sorties, more bombs dropped -
never mind where. The chart shows how little mere quentity can count

compered to improved quality. Furthermore, the birgest improvements, those

in Grephs B and C, are lergely due to training. Cut here seven man-months of
preparation go into sending ome B-29 on & combat mission. #hen we make thet
mission, we can knock out the target with a big bombd load well placed or do

a pertial job which cslls for still more missions. Yhen we train, we meke
every esircraft and every man hour of preperetion count double and more. Beaar
this in mind when you trein; it's not simply a chore to stop your sack time
but is worth just as much to the wer es flying combat. So train, train right,
end trein to do the jobs thie manuel describes.
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II. PLANNING THE MISSION

A. WHO DCES THE PLANNING?

The planning for every tactical mission originates in XX Bomber Command
Headquarters. Rarely will one of the four tactical groups operate indivi-
dially sgainst an enemy installation; so the Cormand Field Orders coordinate
the effort, and designate the force required, minimum bomdb losd to be carried
by each Group, routes out, flight and bombing altitudes, times of take-off
and support by outside sgencies. These pluns are raviewad and approved by
the 20th Air Force and coordineted with the Headquarters of the Theatre which
contains the assigned target.

The actual selection of VIR targets was made in Washington prior to the
Commend's deperture from its training bases in the Zome of the Interior.
This directive has since been modified in the light of studies made by a
Committee of Oper=ations Analysts and & changing tactical situation.

The sequence desired for attacks on those targets was inferred by the
priority rating sssigned each target by the original directive, but the
gpecific timing was no more definite than General Arnold's brief instruc-
tions to "Commit the B-29 to combst as soon a3 possible."

B THE SEQUENCE OF THE PLANNING.

The information on XX Bomber Commend future capabilities, based on "Hump"
1ift of Petrol, Oil and Lubricents and aircraft available, is transmitted
together with the Commend's recommendations, to Headquarters 20th Air Force
whieh in turn selects specific missions end the dates betweesn which they
will be run. The directive containing these instructions from the 20th Air
Force also incorporates more or less. epecific requirements for the attack.

Next, the XX Bomber Cormand Staff Personnel study the weather trends, enemy
order of battle nnd capabilities, possible routes out and back, flight plans
and capabilities of other units for offering support, direetly or by diversion,
and provisions for air-ses rescus, and escape and svasion.

Drawing up the final details into a written field order is dons by a Project
Officer in coordinmtion with the pertinent staff sections and ocutside agencies.
When a dreft has been prepsred, it is submitted to the Commanding General, and,
with his changes or additions, the plan is approved and a field order is
published on approximstely D-4., Mesanwhile, advance information required by
the Croups is transmitted by TWX to them, sand if & written field order cannot
be made svailable by D-4 necessary fragmentary instructions are furnished

by THE.
C. FACTORS INVOLVED IN THE PLARNING.

The route is designed so as to encounter a minimum of enemy opposition both
from enemy aircraft and from flak. Since Groups rarely hit separate targets,
routes vary only sufficiently to allow seperate assembly points to be chosen

e 5 SEOG L 2 : :"_a-ﬂ



in order to minimize confusion and rncilitataléaéognitiun. Waves of attack
arainst the primary terget are spaced &s closely as possible to permit the
greatest saturation of enemy fighter and flak defenses.

Due to the fact thet grest distances, and therefore variable westher condi-
tions, sre involved in VIR operations, routes out, Initisl Points, and axes
of attack sre chosen primarily from & rader standpoint, but must also furnish
a good approach to the target from & visual bombing snd bomb pattern stand-
point while minimizing the exposure of our formations to enemy flak and
fighter defenses.

The bombing sltitude is chosen after considering and weighing the different
factors such as bombins accuracy, flak jefense and fuel consumption at high

altitudes.

Westher, of primsry importance in all bombing operstions, is the major
factor in selecting the final date rfor & mission. Often 1t is necessary
to change the date forward or backwerd at the last minute, or even change
primery tergets due to = forecast of & long period of bad weather in the
original target area.

D, CONCLUSION.

The sbove covers the fundementsls involved in planning a XX Bomber Command
tactical mission. Many types of specislist perticipats im the planning and
their opinions receive careful considerstion. The result is the plan which
will most likely succeed in placing the maximum number of bombs on the target

with the minimum leoss to our forces.






III, THE AIRPLARKE COFPE ANDER

In the operation of Very Long Range aircraft you as airplsne commiender have
two separate and important functions., The first is the execution of the
cormend of your crew, and the second is the actual piloting of your eircraft.
Both are equslly importent. The best pilot in the world would get nowhere
with & poorly disciplined crew, and a good crew with s poor pilot will in
al]l probability never finish its combet tour. It is up to you to reelize
that you are responsible for the successful conduet of your part of the
mission. On your ability rests the lives of ten other men. You must hesve

a corplete knowledge of the mirplene's limitations and cepabilities. You
must develop all of your sbilities to the finest degree so thet you can
successfully accomplish sll assignments siven you and are confident of meking
the right decisions when emergencies arise,

As the majority of our missicns will be conducted deep within enemy territory,
without the benefit of friendly fighter protection or accurate westher pre-
dictions throughout the flight, and without redio facilities except near your
home base; you will be called upon to make many decisioms affecting the
success of the mission. ZEach decision must be the right one. Operstioms in
Asia provide few slternate bmses in case of emergencies., It is up to you to
¥now your sirplane thoroughly emough to recognize symptoms that will lead to
trouble. Follow your flizht plan closely snd know just "where you stand” at
all times, or else be prepared for a long walk out of enemy territory.

You are the Combat Crew Commander. In the air you are the leader, encouraging
and directing your men. On the zround you must be the training officer, dis-
eiplinarian, and general sdvisor. Neglect the training and iznore the conduct
of your men on the ground and the result will be disastrous in the air.

A. THE ATRPLANE COMMANDER AND THE COMBAT CREW

Too many pilots consider themselves pilots alome ané forget that they are res-
ponsible for a very intricete and expensive piece of machinery run by eleven
men as a team, The failure of any one of the crew members to perform his
assigned duty correctly might easily prove disastrous. The wey in which you,
as airplane commander, execute your power of command to weld a highly trained
group of men into a closely knit team will be reflected in the efficiency and

caepabilities of your crew,

1. Air sci .

Air discivline is based on the camplete inter-dependence of the combat crew
members. In the operation of the B-29 no one man is self-sufficient. Each
and every man depends on the ten other men of the crew for the successful
eompletion of his job under any circumstances. Air discipline is the factor
that molds eleven men into a fighting team. You, as airplane commander, must
not be lax with your men for the sake of popularity. A lax commander is not
necessarily popular with his men, but you will find that a fair one is. The
undisciplined man is unpopular with the other crew members because he cannot
be relied upon in & game that 1s played for the highest stakes.

II1 - 1



Air diseirline starts on the ground for you will a men not diseci-
vlined on the ground, cannot be disciplined in tH® ecir. The correct type

of disecipline is evidenced when s men has e duty to perform and he performs

it to the best of his ability under any circumstances. If = m&n is unreliable
on the ground, he will be unrelisble in the air under combet or any other
conditions.

As we undertake larger formations in our operations, air discipline is of
paramount importance, If eleven men cannot work s a team, elements cannot
be expected to work together end larger units will not possess the coordina-
tion necess-ry for successful bombing and adeguate defense. Fire control
gunnery, bombine procedure, ditching procedure, unceasing vigilence and
formation flying are examples of air discipline epplisd. The XL Bomber
Commend Tactical Doctrine snd Stsndard Upersting Procedures must be strictly
edhered to by everyone opersting in this Conmsnd. This will require thorough
study end spplicetion cf the principles involved., Remember, in combet, breach
of air discipline usually results in loss of life or demage to scneons's air-
plene. Sees that your crew maintains good air discipline.

2. Training.

Each Group is resvonsible for conducting the prescribed training program.
The lonser we remain in this theatre of operations the more training aids
and tactical operational knowledge will become available. It is your
responsibility, s sirplane cormsnder, to see that your men attend scheduled
classes, and in addition, get instruction covering any weaknesses not covered
by the current ground school. However, shapinez your crew into s coordinuted
teasm will not come from any ground school program. It is your duty first to
gsee that vour crew members get the maximum amount of training and understand
211 of their ruties for sny circumstances. Then get your crew together and
prectice working as e teem. Train your crew in such things es fire control,
interphone procedure, ditching procedure and abendoning ship in order that
clock-1ike precision cen be reached &nd maintnined.

B. C(PERATING PROCIDURES

1. Sterting Procedurs.

Many engine feiluras on take-off and during flirht have been traced directly
to faulty startins vrocedure. You should be positive that the flight engineer
completes his check 1ist and uses the proper procedure in sterting the engines,
Te prevent overheetinz the encines during the sround run, the following pro-

cedure is r-cormmended:

a. 3tart the enczines as cuickly s possible, Three minutes should be
sufficient time to stert £ll four engines.

b. FKeep cowl flaps open full (27°) during wll ground operation.
¢. When possible complete the encine run-up immedietely ufter sterting.

d. =sawvpld holding reted power ror long periods on the run-up.

111 - 2



f. If eylinder temperatures rise above the maximum allowable shut
down engines, but don't hold up & fornction by blockins the
taxiway.

e. Taxi with 700 to 800 RFM vhere possible.

g+« hen possible turn the sirplane into the wind for the run-up.

he Do not attempt to take-off with the cylinder head temperaiure
over the maximum allowable.

i. Follow the recamended enzins run-up procedure. « few points
to remembor are:

(1) Advence and retard throttles with a smooth, steady movement.
Drmnase to the ensine may occur by too rapid movement of the
throttles.

(2) Cheek magnetos et 2000 2.PJdi. by first rmoving switch to "left"
&né back to "both"™, then to "right" and buck to "both".
Remember holdinz the switeh on one megneto too lonz will burn
up the plugs.

(3) Check each enzine individually.

(4) Moisture condensation on spark plug points mey be cleared out
by runpinz up the engine at full power for a few seconds, snud
ther re-checking the megneto.

(6) Do not attempt to take-off unless the sngines are functiocning
norually. Xemember, you ere operating &t exiremely heavy gross
weizhts. Your most critical period will be immsdietely after
leaving the gzround, end before the wheels and flaps ere retracted.
You will contribute nothing towsrd accomplishing the mission by
¢rashinzg at the end of the runway.

2 Taxiing.

Be sure to check wvour hydraulic pressure, both the main and the emer:ency,
before sttemptine to texi. Considerable power will be necessary to bsgin
texiine if vou sre heavily loaded, ané for the same resson, considerable
brekine setion will be necessury to stop. FKeep = safe distance behind other
aireraft, end don't taxi as if you were on & race track. biLxcessive use of
the brakes will cause them to overheat, and lose their effectiveness, or even
tc conmletely fail. This ususlly hanpens just when the brakes are neesded to
gvold an nccident. Use a combination of engine power and brakes in taxiing,
and taxi at slow speeds. All turns should be mede smoothly with the wheel
on the inside of the turn kept in motion. A sudden sharp turn may =esily
throw off a tire, or at heavy gross weights it could csuse & structursl

feilure of the landing gesr.

“thile texiing, the entire crew should be kept eslert and on the lookout for
obstecles. The B-29 has a large wing-spread of 141 feet and it is difficult
to judze the distance objects are from the wing tips. ilhen taxiing between
obstacles, have s« men at esch wing tip to gulde you through. This is
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purticulerly important et nisht. A taxiing accldent is usually one of the
most humilisting you will ever experience, and unless you are elert it can
easily happen to you.

3. Before Tsking-Off.

Befora takinc-off be positive that the cylinder head temperatures are withic
1imits. De sure you heve comvleted the chock list. Zveryons is fullible.
The check-1ist is provided to prevent your forgettinz something essential --
USZ IT! Notify the crew to stond by to take-off, taxi cut anc lins up with
the center of the runway, using all of the svailable runway. The hundred
fect behind you might make the difference nescsessary to clecr an obstacle at
the other end.

4. Teking-Off.

The toke-off under heavy gross weights-is the most criticel time you will
encounter in your whole flizht. The B-29 has proved its ability to perform
this task. However, it is mandatory that the airplane be functioninz properly
in all respects before the teke-off is attempted. 3o many little thinzs can
heppen to affect the safety of the take-off thet it is of the utmost importance
for you to perfect your technigue and to have worked out with your crew a

thoroush system to take care of sll emergencles.

Some pilots prefer to hold the brekes at the end of the runway and get & power
check before beginning the roll, and others prefer to make running take-offs.
Care must be uszed not to overshoot the turn onto the runway when using the
letter method as this might throw s tire. No metter which method you use, the
importent thing is to control the direction of the airplene by use of the
rudder as soon &s possible. If you use the brakes excessively for control you
cause excessive wear on the brakes and are slowinz down your speed thus requir-
ing more runway. If you juzgle the throttles excessively you reduce the
available horsepowsr thereby also slowing down your speed. Get control with

thet rudder.

You will notice that a speed of 100 MPH is reached very quickly, but from there
on up the speed accelerates comparetively slowly. When & speed of from 110 to
120 'PH has been reeched, raise the nose wheel fram 2 to & inches atove the
ground end hold the plane in this position until you have attained 130 to 140
MPH, at which tire you will find thet you have exceptionally good -control.

As scon ss you hsve broken from the ground the landing gear should be retracted.
Becsuse of the serodynsamic clemmess of the sirplene, the landing gesar drag is
relatively very srest. Raising the gear is eguivalent to adding more power.
Power should not be reduced until the gear is fully up.

Fleps should be retracted whem the indicated air speed is 40 MPH higher than
the tuka-off speed. The power-off stalling speed with the flaps up is 15 to
20 MPH IS higher than the lowest take-off speed with 25° flaps at wny weight,
therefore, a mergin of 20 to 25 MPH IAS above flaps-up stalling speed must be
held when retracting the flaps. #s soon as terrain conditions permit, the
eir speed should be allowed to increase to 200 to 205 MPH before continuing
the climb. This will increuase the cooling effect on the engines.
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At the becinninz of the take-off roll, cowl fleps must be clossd to 7 1/2

to 9 decrees., If they are left in the wide open position, the airplans

mill nevsr leeve the ground. As the speed is increased the ensines will

be cooled by the incressed flow of air. XZemember that the maximum cylinder
head tempersturs is 260°, Hisher hezd temperstures result in reduction of
power. The inter-cooler shutters will be in wide oven position (15°) for
take-off, 1/2 open after gsur und flaps ars retracted, and then cut down s
recuired. “hen turbos are used for teke-off & very high carburetor air
temperaturs results with ¢ consequent laurze reduction in power if the inter-
cooler shutters are closed.

The use of flaps during teke-off incresses the drag durinz the run, but the
fleps 1lso inecrease the wincs-11£t cnd therefore take losd off of the wheels,
which in turn decreases the wheel rollins dras. The resulting net drag is

not chenzed much, but the take-off speed i3 :*educed with the use of 25° flaps.
The use of more then 25° flaps increases tne drag disprovortionately to the

amount cf 1ift geined.

Cne cormon fault of many pilots is to get the nose wheel too high for take-
off« This results in stslling the plune off and creates u definite criticsl
point in case of engine fsilure. It ia true thut an engine failure is
criticel during any nart of the take-off rum, but there is no use to sggra-
vate the situaticn.

At hesvy rross weight teke-offs, when the cutside air temperature is 100°F

or above, & take-off menifold pressure of 50 inches of mercury is overmissible,
Horever, continuously ipncreasing the menifold pressure does not necessarily
inérease the horsepower output. & point is soon resched, due to enzine purping
losses, when an additional increase ir menifold pressure results in a decrease
in horsepower delivered to the propeller shaft. Fifty inches manifold pressure
will be exceeded only when sn engine is lost on take-off und then only as long
85 it is possible to keep the enginee out of the detonation ranre.

5. Climbing.

Normal climbs are performed at 200 MPH with a power setting of 43 1/2" Hg and
2400 RFM., This setting will result in & msaximum rete of climb while maintain-
ing cylinder hesd temperature within the desired limits and yet using a
minimum emount of cowl fleps. You must work very closely with the flight
enrineer during climbs. Check with him repeatedly on the position of the cowl
flaps &nd the temperstures of the cylinder heads. Make him keap the heads at
the allowabls 24EC temperatures. Remember, your primery ol ject is to get to
your predetermined altitude as oulckly as possible. Any unneeded opening of
the cowl flaps will only decreass your rate of climb thereby incressing the
overall time high power settings must be used, which in turn decreases the

life of your engines.

Ordinarily the climb to hish altitudes will not be started until after several
hours operution st low altitudes. As the fuel consumption is hichest st
altitude it is importent thet minimm sltitudes be maintained as long as
possible. This should be the primery considerution in tho operation of the
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alreraft prior to sterting the climbdb.

Before leveling off, you should climb to 500 feet above tha desisneted altitude
end then maintain rated power until the sirspeed has increased to 220 or 230
PH, Decrease your vower to predetermined settinss leeving the cowl fleps in
the same position until cylinder head temperatures have started to decrease.
Close cowl flaps as much &s possible, msintaining 230° on your heads, and play
with your altituds until you get the airplane "on the step” and the sirspeed
end cylinder head temperstures stubilize on cruise control ssttings.

6. Crulse Control.,

Cn 11 flichts, other than local training missicns, yon s airplene commender,
will be charged with operating the E-29 at meximum range. In haulins gmsolins
cver the "Hump" it is your duty to off-load every possible gallon, and on
combat missions it is up to you to drop the maximum number of bombs on the
target. Froper use of the "Form F" in determining the center of gravity and
gross weight coes hend in hand with closely following your cruise control
charts. The=ze churts ore mede from sctusl test fiszures and have proved
themselves time and time again. You should consider them as Bibles of opera-
tion, and povern your flipght sccordingly. Fersconsl experimentation will set
you novhere,

Lesrn hovw to compute the "Form ™ and know your cruise control charts ané then
check your engineer on them. Some strong points of crulse control are:

g. “erain at -inioum safe altitude as long as possible at heavy zross
wveizhta.

b. et into sutomatic lean as soon ws possible.
cs Jeware of the back side of the povier curve.

d., ¥sep u close watch on your c¢cylinder head temperitures and cowl flap
settings.

e, Be sure thct you er:s flying "on the step" &t all times.

£. Be on the lockout for the "vicious circle" of cowl ®leps end indicated
airsnaed.

7+ 21y the indiceted sirspeed for specific sross weichis,

he Take adventace of your descent from altitude. OCne of the factors
governing the sconcmy of fuel usad is the descent from vltitude, %Tet
tocather with your flirht engineer =nd navicctor snd detzrmine the
point to start your d=scent. By lettins down ut o slow rute of 200 feet
ver minute, reaulired eir speeds may te mzjintained at greatly reduced
povier settings.

Ramembar, power curves and stundard opersting proeadur-ss huva proved themselves.
Use them and get the most out of your B=-29,
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7« Landins.

Just & word of caution. When it becomes necessary for you to make a lending
at weights in excess of 130,000 pounds, be sure all of your drift is killed
end thet you don't drop it in. At those weights excessive strain will easily
ceuse your geer to fold. Other factors concerning emergency landing will be
covered in the emergency procedure section.

C. THEATRE OPERATIONS

Operation of the B-29 in Asia presents meny sdded complexities not ordinarily
encountered. A thoroush study of the SOP and tactical doctrines of this
Commend is mandetory to enable satisfactory operation. Since our range covers
such a vest territory we shall try to present some of the difficulties of
operation in each of the three zones in which we nomally fly.

1- Inﬂls &ﬂ!ﬂ.

The two biggest hazards to operstion in Indie are hest and dust., In all but

a very few months of the year the heat is so intense that accomplishing

ground meintenence is very difficult. Touching eny part of the plamne exposed
to the sun often results in serious burns. It will always be a battle to

get off the ground before your cylinder head temperatures exceed their limits.
The cockpit of the B-29 reacts like = large green-house. With ground cabin
temperatures of 50°C. nnd better it will be necessery for you to wateh closely
all of your men for heat prostration.

Durins the dry sesson the dust is blowing sontinually. Be sure to check to
see that your carburetor =sir scoop stops, pitot tube covers, end static hole
covers are on whenever your ship is on the ground. There are also numerous
1ittle insects that seem to enjoy building their homes in the static holes,
One teke-off =t heavy weights with & faulty =irspeed indicator will tesch you
the velue of covering the stetic holes, IF you live through it!l

E'I Th& "HUE.E".

"hen travelins to our forward bases for combat missions, it is necessary to

£1y over the lareest "nile of rocks" in the world where for the most part, there
{s usually some michty "stinky” westher. Normally, when your eirplene is
functionine properly, it smounts to nothing more them a routine flizht. The
sccident rate over the "Hump" however, has teusht us that you cennot under-
estimste the dansers of the route end live, Arm yourself with knowledge of

the conditions to be encountered and what to do in cases of emerzency end you
will, in ell probability, complete many a round trip over the "Hump" .

Know the flyins characteristics of the 3-29 in turbulence and icing conditionms.
Recosnize the wesknesses of the radio aids over the "Hump". KEnow the country
you ars flyins over and the wanlk out procedures for each section. Keep your
men informed of your position at 211 times and see that they are properly and
fully equipped before each flisht. If you and yous men give serious study to
all of the circumstences thet can be encountered over the "Hump"”, there should
be no resson, other than fate, for your crew's number ever to be added to the
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"missing-over-the-Hump" 1list. It is up to you

be continually on the search

for = more thorough knowledge of the "Hump" route. Scme of the existing
conditions to be encountered will be ocutlined below.

ththu:

There will be relatively few trips over the "Hump" where instrument
conditions are not encountered scmewhere on the trip. Cloud layers
generally start around 5,000 feet and extend up to 20,000 feet,
freguently going as high as 28,000 to 30,000 feet. Assigned route
altitudes ares above 20,000 feet, so your primary turbulent wegther
will be encountered in climbing to altitude in the northern part of
the Assam Valley and in penetrating cumulonimbus clouds over the first
ridge and the "Hump" proper.

One of the most important instrument sids to pilots penetrating ereas
of severe thunderstorms is rader. Train your radar operstor so that

he can successfully guide you around the thickest areas of turbulencs
when you ere flying on instruments. In order to successfully penetrate
severe turbulence you should be ecquainted with the following
characteristics of the B-29:

(1) Probably the most noticable effect of turbulence is rapid
fluctuations in air speed. Split second variations of 60 M.P.H.
in air speed sre not uncommon in severe turbulence, and a
reduction in sir speed to the point of danger of a stall hes
been known in several cases, The rapid flux is due probably
to two ressons. First, B-29's react more like B-24's than B-17's
inssmuch as the horizontal attitude of the.ship is susceptible
to change, end thus with the "nose up" or "nose down" attitude
of the ship, rapid changes in I.A.S. result. The E-17 on the
other hand is more likely to ride out turbulence with less change
in 1ts horizontal sttitude. Secondly, gusts and lulls snd
vertical currents have s more violent reaction on the B-29
because of its fighter plane speed.

(2) Although vertical longitudinal stebility is more 1like that of
a B-24 than that of a B-17 there is no difficulty in retain-
ing near normal attitude of the B-29 sbout all axes. Ihen
corrections are necessary, however, it has been found that
they ere more difficult to make and take longer in the B-29
than they do in either of our other four engine bombers.

(3) All the flight hazards of turbulent air that affect the flight
of other aircraft affect the B=29. A heavily loaded airplene
is in greater danger than the same plane lightly loaded. Pecause
of the tremendous carrying capacity of a p=-29, the effects of
turbulence are therefore widely varied. phe danger of structural
damage, the time and effort required to correct the shiprs attitude,
and the risk of stall due to fluctuation in air speed are comsider-
ably greater when the B-29 is flying with a meximum load than with
a minimum load,
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(4) Most ice formation that has been picked up Over the »gump" has
proved to be rime. The B-23 has accumulated &s much as 23 inches
while in level flight and managed to continue, although consider-
ably higher power settings have been necessury to maintain flight,
If the ice is picked up im a climbing attitude however, the results
heve not been so favorable. sSome pilots have reported losing as
hizgh as 500 feet per minuts with full rated power. nelatively
1ittle experience has been goined with clear ice, but it is true
that plapes with high wiog loadings &re more gquickly rendered un-
flyable by accumulations of even small amounts of clear ice than
are ships with low wing loadings. Time and experience may show
that clear ice will be more hazardous to a p-29 then to other
similar ships.

b. Redio Alds.

Radio sids im Indie and the Chengtu Area are excellent. wowever, the
terrain effect and the presence of weather over the wpumpw proper limit
renge and cause wide variation of the beacons there. It will be nec-
essary for you to meke many imstrument let downs both in the ghengtu
and India Areas. Know your let down procedures thoroughly sad know

the limitations of &ll the radio aids.

¢. Welk Qut Procedures.

- s m

Thers is 2 complate seztion la this manual cowsring this subject.
(3¢ Chapter X, Section I) It is up to you to become thoroughly
familiar with all aspects of getting your crew out safely. gee that
your men know how to take care of themselves in case you are forced
to bail out over the "Hump©.

3. Chins Bsses.

Bases in the Forward Ares are located at Hsimching, EKwangh=a, guinglai, and
Pengshan near the foothills of the Himalaya mounteins. All of these fields
have been built satirely by hand labor of the chinese coolies and the con-
struction itself offers the only handicaps to ground operations im the po¥ward
Area. During the dry ssauson dust comditions ars extremely bad, causing a
definite hazard tu taxiing and shortening the life of your engiunes. mphe hard-.
stands and the taxiways are covered with small rocks that result -in large nicks
ia propeliers every time an engine is rum up or excessive power is needed to
taxi. The taxiways are narrow and marked with amall #hite ro2ks. pe sure to
stay =i thin the markers as the ground just outside the markers is very soft
and will not support the weight of the p=-29.

Ceilings and visibility are often very poor. pructice your let down procedure
every time you go to the Forward Area and it will ease your mind and perfect
your technique for the time when you actually have to let down to minimum
altitudes.

All supplies for the Forward Area &re flown over the "Humpe and, therefore, ere
guite limited. Do not perform any ummecessery meintensnce or waste gasolins im
the Forward Ares.
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D. FORMATION FLYING

l. Assermbly.

As each mission will be a meximum range problem, assembly of the formation
must be accomplished as quickly as possible. Locel terrain and weather con-
ditions will lerpely determine the type of assembly to be employed. In all
cases the asgsembly will be accomplished as briefed prior to take-off. The
following observetions may be of assistance in affecting the assembly.

a., No Assembly.

(1) Obtein sufficient flying speed before maneuvering.

(2) Ply m ecllision course with the leader rather than
use excessive power.

(3) As the assembly plan will follow a predetermined series of
headinrs, keep track of the time intervals and antliclipate
the turns of the aireraft ahead of you.

(4) Anticipate the relative speed of the airplane amhead of you

'_ to avold overrunnine as much as possible.

b. Assemb duri the hours of darkness.

(1) Assembly of m large formetion during darkmess is difficult
even in rood weather. An aldis lemp shining from the tail
of each ship will facilitate assembly.

(2) It is ertremely difficult to judeze distances at night, the
approach to position in formation should be made with caution.

(3) The formation should be flown loosely until daylight.

c. Assemb above =n overcast.

(1) Assembly mbove an overcast will be done in accordance with the
existing tactical doctrine, and as briefed before take-off.

(2) Predesirnated headings, mir speed, and rate of climb must be
strictly adhered to while climbing through an overcast.

!!a (%) The flicht will usually be assembled at a predesignated altitude

above the overcast and over a radioc range or homing bescon.
Stick to the proper altitude to avold assembly with the wrong
flight,

2. Climb.

During the climb to bombing altitude you will find it easier to avoid
streggling by stayving in close formation. Straggling leads to use of
excessive power settings, this overtexes the enmgines and 1s the cause
of a great percentage of abortives.

3. Formation Enroute.

The basic combat unit in our operations is the twelve (12) aircraft flight. The
flight is composed of four (4) three (3) aircraft elements. The quality of

III - 10



-

the fcrmation depends first upon the ebility of the flight leader and
secondly upon the ability of the element leaders. TLe element leaders
must maintain thelir position with a minimum of throttle changes and
maneuverirg, The leaders should have thcir navigetors inform them in
adveoce of eny anticipated turns, climbs, or let downs so as to be ready
for them, This is en excellent aid to the smooth execution of these

maneuvers.

Leaders must be careful never to place their formetiom inm the prop wash,
or to maintain such high or low airspeeds that the rest of the formatiom
will have difficulty ‘in meinteining proper position, The leader should
alweys bear in mind that he has other asircraft following him. mhe effort
that the leaders put into their work will be reflected through the guality

of the formetion.

The element leaders and wingmen determine the depth of the formation and

the number of turrets that may be brought to bear on enemy Tighter ettacks.
A depth of thirty to fifty feet between aircraft gives the best results by
ellowing all turrets to be uncovered. All aireraft commanders should fly
their positions with a minimum of movesent and change iz order not to force
other aircreft out of position. Eech movement of the gircraft ip the leed
of the formetion is accentusted as it trevels to the rear. purthermore,
ebrupt changes in throttle settings invite superchurger aod engine failures,
The trim of the aircraft will chenge with each change in power setticg, and
it 1s fatiguing to fight the controls with each throttle change.

A tight formetion is easier to fly than & loose one and will uscally make
an enemy fighter think twice before he attacks. when & close formatiorn is
flown it is easier to detect changes in relative positions &nd corrective
measures will not have to be excessive. sStraggling elements and aingle

aireraft are always targets for concentreted attack by enemy fighters, so

DON'T STRAGGLE .

The response of the B-29 to changes in power vuries considerably with
different loadings and different altitudes. AS an exemple: A formation

of B-29's aversging 105,000 lbs. weight is cruising at 25,000 feet, &nd
after a mapneuver, one airplene finds itself 100 yards behind its assigned
position. In order to catch up, the pilot applies rated power. mhe total
time required for him to regain his assigned position will be 35 seconds.
pesides exposing himself to possible enemy aircreft, the pilot hes exceeded
his eruise control curve, and each application of rated power will cut down
his fuel reserve. When the formaetion i8 flylng open or spread out, changes
in altitude are effective in gaining or losing espeed in order to maintain
a relative positiom. Also, small mepneuvers of wingmen will aid in maintein-

ing position without chenging power settings.

As our missionsare of long duration, the physical straip of flying formetion
is coneiderable and the co-pilot must necessarily be apother first pilet,
In addition, in certain positions of the formation, the co-pilot is the
only one who has adequate vision to meintain formation. Therefore, the
co-pilot must possess as much ability at formetion flying as the pilot.
Whoever 1s not piloting will be the fire control officer snd will also

keep watch on the RPM and MP guages.
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Cabip supercherging is & tremendous eid in reducing fatigue at high

altitudes. In formetion flying, to prevent abrupt chenges in cabin

pressure, due to large changes in throttle settings, a good practice
is to maint=in the inboard throttles in & constant positiom, &nd to

regulete the air speed with the ocutboard throttles.

4., let Down.

When a let dosn is started it is possible to maintsin your erulsing speed
with a large reduction in power, resulting in economy of fuel. The let
down should be performed at standard rates, and must be started at the
proper time in order to obtaein maximum range. gxcessive power settiungs
and retes of descent will quickly use your fuel reserve. puring the let
down, the formstion shouid be mainteined and the crew kept on alert status
to prevent surprise attécks by ememy fighters. Be prepered fur eau attack
at all times when within renge of enemy fighters.

9. Landing.

landing the f.ight in favoreble weather conditions is a comparatively
simple process. However, when bad weuther prevails, the landing of an
airplans can become compliceted. Although tne p-29 is & large alrplene,
proper use of the flaps in the traffic patlern will enable you to make
& slow pattern and & short epproach.

If each aircraft tends to meke & longer epproach than the preceding one,
the third or fourth airerzft will not be able to see the runwey when
they start the approsch. Conseguently, they miss the runway &and have to
mgo-uround". "Go=crounds™ not only disrupt the traffic pattern, but are
bad prectice in the B-29 due to the probable shortage of fuel, and the
excessive drag produced by the flaps and lending geer. po Dot lower the
landing geer until the lending 18 & wsure thing™ and then allow one min=-
tte for the gesr to be extended.

The correct landing espproach will meke the lending simple. rinal
approach should be 30 MPH, IAS, above the power off, stallipg speed with
the flaps all the way down. Boost should be full on, &nd the ppy set to
2000. It is important not to reduce the power rapidly during any part
of the approach., Never allow the speed to fall below the power off
stelling speed even when landing. Although the sirplene will stend
inadvertent three-pcint landings on the main wheels and the nocse wheel ,
it is not a good practice. Neither should the tail skid be allowed to
touch first unless making a short field landing. 7he best method is to
lené on the main wheels and then allow the nose wheel to settle as the
sirspeed drops off, If the ncse wheel is held off too long, it will
drop with considerable force when the airspeed falls off und may result

in structural damege.

E. THE COMEAT MISSION

Since our primary objective is aimed at the heart c¢f the japanese gmpire
the majority of our missions will be run from the Forward pases. 710 the
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past we have run both individual night and daylight formation Since
the night raids present few problems other than those normelly encountered

this section will dea=l, for the most part, with daylight formation reids.

l. loute Qut to the 'l'arﬁat. Area,

Enroute to the tarzet you will be flying over enemy held territury the
me jority of the time. Although the Japenese pir Force is scattered over
a wide aree, it is capable of highly mobile action. Keep gunners on the
aélert and stay im formation.

If it becomes necessary for you to abort and to return alome, it is only
prudent thet you should avoid enemy airfields and enemy ccncentration of
troops. Know the location of advance friendly airfields in order to use
them if it becomes necessary. In case of bail out or crash lending in
enemy occupied territory, you have & good chance of walking out if you
will follow evesion and escape procedures.

2. Initial Point and the Bombing Rua.

The procedures to follow at the initiel point and during the bombing run
are covered by "Formstion Asssult~ in the pacticel poctripe. prom the
{initial point in to the target, and on the first leg away from the target
will be your most damgerous period. Here you can expect, and will get,
the greatest concentration of enemy fighter attacks and anti-eircraft
fire. The formation should be tight to offer concentrated defense agiinst
enemy fighter attecks. A tight formation will also present & smaller

target for AA.

You have flown a long distance with the purpose of dropping bombs on the
target, se don't spoil the effectiveness of the effort in the last fow
minutes. The leader must use the AFCE to obtain the maximum bombing
results. The wing men must drop immediately on the leader. 71t is here
that proper crew coordination becomes importamt. Here your ccmbat crew
will prove whether they are & close-knit team or just eleven individuals
out for a ride., If you keep cool and célm, even in an emergency, the

rest of the crew will follow your example.

When you are under attack there is & possibility of losing your cabin
pressure as & result of gun fire. Regquire your crew members to bave
their oxygen mesks on with tubes connected and ready for instacnt use,

Use of the radic im the target area is recommended when it is needed to
aid in maintaining formation. Needless chattering over the air, however,
may prevert an importent message from getting through.

3. Returan from the Target Aresa,

On the break eway after phetogrephs have been teken the lesder must
remember that the formation is following him, pAdditiomal airspeed
must be gaiped by losing altitude and not by increasing power., If any
aircrarft 1s crippled, the formution must be alowed down to pick bhim up,
providiog the safety of the entire formation is not jeapordized. If

your aircraft is crippled, employ every expediency to remain in formation



for protection. Observe other sircraft that have been shot down or that
may leave the formation later. Note the positlon, al tituce, heading,
and how many parschutes have been seen to Opel.

If you have an engine knocked out you will be able to meintein formation
by using higher power settings on the remsining three engines uetil you
are out of the danger eres, If it is necessary for you to land near
enemy territory, but within repge of friemdly fighters, do not hesitate

to call upon them for escort and cover when landing at an emergeucy field.

Immediately after leaving the target meke &n interphone check with the
crew members to deternine bettle demsge end casualties. Tt wili be
necessery to know this in order to properly plan your return flight.

Send in the required radio messages after leaving the target, and upon
entering the control zome. If you fail te turn on your IFp uwnits in
the friendly arees will be slerted. This wiil lead to much cocfusion
and disrupted plens, particularly at night. when opersting from the
Chine bases you are susceptible to enemy fighter ettacks at any time,
even over your own field, Maintein & constant elert status of the

combat crew.

puring the flight out and back, meke note of any unusual activities
observed or installetions not previously reported. pgeliable infor-
mation of enemy dispositions and fecilities in occupled territory and
in Jepan proper, is difficult to obtain from cther sources. anything
unusual that vou observe mey be wvalusble informetion to tbe yntelligence

Section.

4. lending.

Oon reeching the field cerry out the normal formatior landing procedure,
unless you have sustained bettle damege, or heve wounded crew members
aboard. Remember thst there ig & relatively sbcrt period of time to
land all the ships of your Oroup and &ll of them will be short of gas.
If you have susteined structural damege to your airplene end there is
the slightest doubt that you will be asble to clear the strip after
lending, circle tbhe field until ell other ships have landed, or if you
are low on gas use the crash lending strip when one is aveileble.

If you have wounded men aboerd end have pot sustained structurel damage,
fire &8 series ovf red flares, bresk away from toe formation and land first.

Before entering the traffic pattern be sure to go over your check list
completely. Check the operation of your flaps, wetch the breke pressure,
and bave your gunnere check for flat tires.

F. MAINTENANCE

In the pest we have had meny abortions due to lack of knowledge &nd skill

on the part of the caombat crew im flying the airplene, snd on the part of

the mechanics performing maintenénce. Thies lack of skill was understande
able due to ocur short treining pericd with the p=29. ps our experience has
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incressed, the percentare of sborticns has decreased. The key to the
success of a mission is good, precise maintenance. Insured maintenance
%11l insure missions completed.

In our operstions, s large share of the msintenance fells upon the
members of the combat crew. Close coordination between the airplene
cormender, the flisht engineer, the crew chief, and the engineering
officer is necessary. The mirplene commander must maintain constant
supervision over the meintensnce being performed on his airplene. It
hes been clesrly shown that the airplene with a cormander who supervises
the reintenance will participate in the lergest number of missioms, and
will have fewer aborts. You must know your airpleame thoroughly, the
maintenance needed, the best end most efficient means of getting the
work done, perts needed and how to get them, and when the airplane will

be ready to fly agein.

Preventive maintenance before the mirplane takes off will help insure
1ts completings the missjon. When you have had a succeasful flight, give
& "pet-on-the-beck™ to the ground crew. Let them kmow you ere aware of
their part in the mission. If the flight is not a successful one, give
the crew chief 211 of the helpful information possible. If you do not
know exactly what the trouble was, find out, and see thet it is properly
remedied. Never be afraid to get your own hends or clothes greasy in
working on the airplame. It is to your sdvantage to incresase constantly
your practical krowledre in maintaining the airplane.

Another factor thet causes smbortions is carelessnmess. The human element
i# always present, and you must constently be on guard against it. Follow
the standard procedures in pre-flight inspections and {nsist that your
ground erew and corbet crew do the same. Too many airplanes have aborted
due to loose fuel snd oil temk caps coming off during flight. The 3-29

is too large for one person to be responsible for the entire pre-flight
inspection. Certein duties must be assigned to sepnrate individuals.

This will prevent the often heard remerk, "I thought the other fellow

was going to check that".

#hen the mirplene returns from a mission work should immediately be
starte? on preparing it for the next one. From the time the airplane
leaves the reer base until it returns sgein, usually approximately 25
hours flyine time, there is little time allowed for maintenance. There-
fore, it is apparent that a complete and thorough pre-mission shekedown
inspection is necessary. Each group will have its standard procedure

for asccomplishing this inspection.

Following the inspection a pre-mission engineering flight is necessary.
This f1isht should be for the purpose of thorouchly testing the engines
end ecuipment of the sirplame. During the flight you should have each

crew member check each item of his equipment for efficient operation.
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Personal equipment for the flight should be inspected &nd placed in
the airplane prior to reporting fcr the flight. yhile each individuel
is responsible for hie perscmel equipment, you &s sirplere comracder
are responsible that everyone is completely equipped &nd resdy to cono-
duct the mission.

2. Before Station Time.

It is essentie]l that & thorough intpectiun be made of the exterior of

the airplane. This will often prevent sterting ecgines or taekiog off

when some part of the equipment ies out of plece, or is melfunctioniug.
Consult ycur flight ensineer mcé crew chief on defects noted it tke

Yorm 1l4.

Many airplenes have failed to releese bcmbs et the proper time cue to
improper bomt loeding, Don't let this hepren to you. Josure yourself
thet the bomting eguijmest is fupetioniig progerly, erd thet buabe ore
correctly loaded, Your prirery object is to relesse bombs on the target,
end noct to jettison ther in the China Sea,

3. After Landing.

After you have lended and performed the crew inspection, So over the
airplane with your crew chief, Tell him whet wee wrong during the
flight end explain the symptoms., If the defects ere propeily vwritten
up in the Form li and expleined to your crew chief, Fie will beve lece
dgifficulty in performirg tl e neeced meintenénce.

mhe FPorm 14 should be filled out in the sir. As defec~ts are discovered

by members of the crew, they should cell in thie informetion %o the

f1ight engineer who will then reccrd it in the porm 1.. wWothing skould

be omitted. The pilot whre faila to write up defects to spare crew chief's
feelings ie deirg everycne concerned an injustice. WVour crew chief ghovle
teke pride in correcting every defect thet is cotec.

G. EMERGENCY OPERLTIONS

1. Leoss of an Engine on Take-Qff.

The loss of an engine just prior to or immedietely after take-oif is
the most crucial emergency you will encounter in the p=29. poce you
are committed to teke-off there ie little you can do but continve, enc
for thet reeson it is essentiel for you to beve & definpite procecure
esteblisheé with your crew for such ap emergency. There are sc mcny
points where the loss of en engine cen influence your decision that it
is difficult to put down any set rule; however, if you are just air.
berne the first requisite is to reduce drag as quickly as you can,
Bring up the geer and flepe 88 soon as posaible, feather the bad engine
ead increase power on &ll others, snd have your eogineer close the cowl
flape a8 much as possible. This must be instantenecus. 2S5 Scon &s &
safe flyine epeed and sufficient sltitude bave been resched, salvo Lf
puch of the loud ae possible snd move crew members ercurd to secure the
most fevoreble C.G. Reduce power and contipue around patiern with normel
three engine operation.




With the increased power settings and closed cowl fleps, cylinder head
temperatures will rise guickly to the detonstion point end, therefore,
must be watched closely. pon't use excessive power longer them you
ebselutely have te., In some cases there is little else to do but chop
your throttles end lend straight ahead, whatever the circumstarces are
it's undoubtedly & gamble and it cells for split second decisions. Train

Jour crew for such emergencies.

2. Three Engine Qperation.

The B-29 has flyimg charscteristics very similar to the p=24 under three
engine eperating conditions. Providing the propeller cer be feathered
trin tebe mey be used in & wey so that po upusuel flying coméitiens ere

encountered.

The primary concern of three engine operation is the incressed fuel
consumption in case an engine is lost at extreme renges from the home
base. XExperience has shown that if you can descend te an altitude where
automatic lean may be used (fly from 10 te 15 MPH below the airspeed
required by power curves if necessary to get into auto.lsan) you shevld
have no difficulty in reaching the home b&se.

3. Two Engine Dmmtiul.

Two engines out on the seme side presents the difficulty of maintaining
direction; however, it can and has been dons. pltitudes may be maintalined
if at light enough weights, Extending your range sufficieantly to reach
home base under these conditloas is highly improbable; however, it may
mean the difference of reaching friemdly territory or not. pe not hesitate
to lighten the load any way pessible umder these conditious, )

4. Emergency undiﬁs.

Whereas, the B-29 ie proving itself capable of taking belly landings
equally as well as the B-17, experience has shown that if only one
wheel fails to extend better results are accomplished if a landing is
made on any combination of two wheels extended. However, if two wheels
fail to extend it is recommended that the operative wheel be retracted

and & belly landing be made.

If either of the main gears fail to extend make & normal landing as slow

as possible keeping the wing up with ailerons &s long as pessible. put

all switches as soon &s you are defimnitely on the groumd., g0 date there
have been no resulting fires from this type of landing, 2nd in one instance
the plene was back in commission in & period of two weeks,

In case the nose wheel fails to lock in the down position meke & normal
landing holding the nose in the air as long as possible, but do not hold
it up so long that the nose will tend to slam down on the runway. pe

gure and zet the C.G. as far aft as possible with safety.
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H., CONCLUSION

Weo are cognizent of the fact that further operation of the p-29
might change the outlook on meny of the theories advanced in this
manual, This manual was not written as a directive, but rather as
a guide.

Remember - there is nothing thet will take the place of experience.
Keep your mind open, continue to learn, and you and your crew will
stand sn excellent chance to successfully complete your combat tour,
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IV, THE FLIGHT ENGINZER

You, ms flieht encineer, should begin planning st the first notice of an
impending mission. First, determine the general condition of the airplane;
second, find out what kind of load and weight is to be carried; and third,
wctually plon the flight.

1. Preflisht Check.

If the reazular crew is to take the wirplsens on the mission, the procedure is
somewhat simplified s due to close associstion with the airplane, you will
filready know its genernl condition. If the crew is to take an airplane new

to it, it will be necessary for you to consult the regular flight engineer,
the crew chief, the Forms 1A end 41B, and to makes a thorough physical check

of the new airplene. Check the airplane for clesnliness and do everything
possible to clean it up and keesp it clean. A dirty airplane has increased
drag snd will burn more fuel than a clean ship. Check engine cooling surfaces
for cleanliness and inspect the engine baffles. Cooling sir seals should be
checked for leaks to suasrd sgcinst excess fuel consumption caused by the

laree cowl flap openings recuired to cool the sngines if the air seals leak.
To insurs the accuracy of the sirspeed system, check it for leaks and plugged
lines. ©On lesd ships this is doubly important and must be done without fail.
Go over the girnplane completely with the rezular flight enzinesr and crew
chief to insure a perfect understanding of any modificetions or changes incor-
porated in the new aircraft. Durine the nlanning of the mission, close coor-
dinetion between you and the pilot as to the condition of the airplane is
mssentiesl.

2 ading.

The kind and emount of load to be carried are obtained from the airplane
cormander or &t an enginesrs' specialized briefing. If it is a combat mission,
obtain ths number and weight of bombs, and the smount of fuel, oil, and
ammunition. These may be merely proposed loads because after the flight plan
is completed, it may be found that it i1s possible to carry less fuel and maybe
one or two more bombs, or vice-verss. In this respeet you must consider the
perticular cherscteristics of the sirplane as well as the position it will fly,
if the flight is in formation. Complete the weight and balsnce Form F first,
so the weight and center of grevity location mey be determined. Bear in mind
when distributing the load that the pilots prefer a forward center of gravity
location rather than one bordering on the aft limit. When checking the air-
plene to see that all of the necessary equipment is sboard, it is equally
important to inspect for and remove all unnecessary items.

2. Fuel Consumption.

From the navigator obtain the flight plan and calculate the fuel consumption
from the Climb Control Chart and the Range Versus Weizht Chart. Estimate the
power recuired from the Composite Cruise Control Charts., Remsmber thess charts
of necessity ares conatructed for the aversge airplane, and on the basis of past
performance, you should know whether your sirplane can do better than the
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charts indicate, or whether it will require slightly more fusl. Conatruct a
flirht orocress curve of hours versus fuel consumption. It is a good poliey
to write on the craph the weicht for each hour in order to save as much time
63 possitle while in the air.

It is necessary for you to be present when the eirplane is serviced. in
additions]l 100 to 200 gallons o® fuel cen be carried by cereful servicing,
which may be the difference between metting back safely or heving a forced
lendinr. Personclly check the oil an? fuel filler caps just prior to teke-
off to preveat en embarrcssing abort.

Always use the check 1lists end operste sccording to specificstions for max-
imum fuel sconomy; oper-tion of cowl fleps is esmscimlly importsnt. Keep
the flisht prosress curve up to the minute so the pilot can be kept informed
on the reletion of the cctual fuel consumption to the preflisht estimate.

4, Tuel Transfer,

Tranafer of fuel hes a pronounced sfTect on the location of the center of
gravity, particulcrly if three tomb bey tanks are cerried in the forward bamd
bay rnd a load of bombs or cer¢o is cerried in the aft. i/hen the fuel is
transferred, the center of gravity is shifted toward the reer. Since many
pilots prefer a forward C.Z. location, there have been objections to the
policy of transferring fuel into the wing tanks =s soon as possitle. Howewer,
there are two strong arguments which meke it sdvisable to replenish the
supply of “uel in the wing tenks us it is used by the =ngines. Ffirst, fuel
shoulé be transferred es scon e&s pos2ible due to structurcl strength
considerstions. Trensferring fuel to the wins tonks msinteins a balance
between fuselage and wing strength factors. If the transfer 1s not made,

any viclent meneuvers such as niay be sncountered on combat missions or in
turbulent asir may cause severe dansce to the sireraft. The second argument
in favor of inmedinte fuel transfer is thet if transfer is deluyed on a

long miszsion, a melfunction or combut dumese may make fuel trensfer impossible
and the aircraft could not return to friendly soil. The responsibility for
loss of the eircraft and crew would rest directly on you #nd the pilot. This
hes heppened. Don't let it heppen to you.

You should ascqueint yourself with the fuel system of the airplane which you
are to fly on any perticuler mission, since rt present there are several
different fuel systems. Detsrmine the locsation of check walves, fuses,
eircuit breskers, ete., so thet Tuel tran:zfer cen be accomrlished with a
minimum of trouble and under ony emercency condition where a unit of the
system is inoperctive.

fis Jutometic I'ixture Control.

The ~utomntic mixture control suton=tic~lly comrensates for variation of
gerburetor nirflow while the centrel lever is in the detent. The mixture
eon*rol should not be used for menual adjustreent. Ussd in thet manner,

it would only be chence thut = sntisfectory fuel flow corresponding to the
zir-flow would result. The position of ths mixture control lever on the
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cherts indieste, or whether i1t will require slipghtly more fuel. Construct a
flirht procress curve of hours versus fuel consumption. It is a good poliey
to write on the eraph the weicht for each hour in order to save as much time
83 possitle while in the air.

It is necessary for you to be present when the mirplane is serviced. 4n
additionsl 100 to 200 gallons of fuel cen be carried by careful servicing,
whiich may be the difference between getting back safely or heving a forced
lendinr, Personclly check the oil and fuel filler caps just prior to teke-
olf to preveat an embsrrassing abort.

Always use the check 1ists =nd operete sccording to specificstions for max-
imum fuel zconomy; oper-tion of cowl fleps i3 especimlly importsnt. Keep
the flisht prorress curve up to the minute so the pilot can be kept informed
on the relstion of the zctual fuel consumption to the preflirht estimate.

4. Tusl Transfer.

Tranafer of fuel has a nronounced effect on the location of the center of
gravity, particulcrly if three tomb baey tanks are cerried in the forward bomd
bay mnd a loesd of bombs or cerso is cerried in the aft. ihen the fuel is
transferred, the center of gravity is shifted toward the reer. Since many
pilots prefer a forward C.Z. location, thers have besn objections to the
policy of transferrins fuel into the wing tanks =8 soon as possitle. lHowever,
there are two strong arguments which meke it sdviseble to replenish the
supply of fuel in the wing tanks ss it is used by the cngines. First, fuel
shoulé be transferred es sovon &5 possible due to structurcl strength
considerations. Transferring fuel to the wing tenks mainteins « balance
between fuselage ond wing strength fasctors. If the trunsfer is not made,

any violent mancuvers such as may be encountered on combat missions or in
turbulent sir may cause severe dunace to the sircraft. The second argument
in favor of inmedinte fuel trasnsfer is thet if transfer is deluyed on a

long mission, a melfunction or combut dumege may make fuel trensfer impossible
and the aireraft could not return to friendly scil. The responsibility for
loss of the aircraft and crew would rest directly on you end the pilot. This
has heppened. Don't let it heppen to you.

You should acquaint yourself with the fuel system of the airplane which you
gre to fly on mny perticuler mission, since at present there are seversl
different fuel systems. Determine th¢ location of check wvalves, fuses,

eircuit brewvkers, etc., so thet fuel tran=fer cen be accomplished with a
minimum of troutble and under ony emarcency condition where 2 unit of the

system ig inoperotive.

S« JAutometic !ixture Control,

Tha rutomntic mixture control sutonetierlly comvnensates for veriatiorn of
gerburetor sirflow while the centrel lever is in the detent. The mixture
con*rol should not be used for manual ndjustrent. Used in thet cenner,

it would only be chence thut s sntisfectory fuel flow corresponding to the
cir-flow would result. The positiocn of the mixturs control lever con the
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charts indieste, or whether it will require slightly more fusl. Construct a
flirht procress curve of hours wversus fuel consumption. It is & good policy
to write on the eraph the weicht for each hour in order to save as much time
88 possgitle while in the air.

It i= necessary for you to be present when the airplene is serviced. in
fdditionsl 100 to 200 gallons of fuel can be carried by careful servicing,
Wwhich may be the difference between setting back safely or heving s forced
lsnding. Personclly check the oil and fuel filler caps just prior to teke-
off to preveat an embarrassing abort.

Always use the check lists =nd overste sccording to specifiestions for mex-
imum fuel zconomy; operntion of cowl fleps 12 especially importsnt. Keep
the flizht progsress curve up to the minute so the pilot can be kept informed
on the relstion of the cctual fuel consumption to the preflisht estimate.

4, Tusl Transfer.

Transfer of fuel hes a pronounced effect on the location of the center of
gravity, particulsrly if three tomb bey tenks are eerried in the forward bomb
bay =nd a load of bombs or cerso 1s cerried in the aft. ithen the fuel is
transferred, the center of gravity is shifted toward the reer. Since many
pilots prefer a forward C.2. location, there have bean objections to the
poliecy eof transferrins fuel inte the wing tanks ss soon as posaible. However,
there are two strong arguments vwhich meke it sdvisable to replenish the
supply of Tuel in the wing tanks us it is used by the engines. IFirst, fuel
shoulé be transferred es soon e&s pos2ible due to structurcl strength
congiderstiors. Traznsferring fuel to the wings tenks mainteins & balance
batween fuselage and winz strength factors. If the trunsfer is not made,

any vioclent mancuvers such as nay be encountered on combat missions or in
turbulent air may cause severe danage to the sireraft. The seccond argument
in fovor of inmedicte fTuel transfer is thot if trensfer ia dealayed on a

lons mi=sion, a melfunction or combut dumegze may make fuel trensfer impossible
and the aireraft could not return to friendly scil. The responsibility for
loss of the eireraft and crew would rost Airectly on you end the pilot. This
has happened. Don't let it heppen to you.

You shculd ascquaint yourself with the fuel system of the alrplane which you
gre to fly on anyv perticulsr mission, since at present there sre several
different fuel systems. Determine the location of check valves, fuses,
circuit breskers, etc., so thet fuel tran:fer cen be accomplished with a
minimum of troubles and under ony emsreeney condition where 2 unit of the

system ig inoparctive.

5« Autometic IMixture Control.

The ~utomntic mixture control sutonstic~lly compensates for variation of
cerburetor airflow while the central lever is in thes detent. The mixture
con*rol should not be used for nanuval sdjustrent. Usad in thet neanner,

it would only be chence thut a sntisfrctory fuel flow correspondinz to the
sir-flow would result., The position of the mixture control lever on the
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ouadrant has no relation to the fuel flow. A amell movement of the lsver in
one section of the gquadrant has no effect at all, while in another sector the
same movement produces a very great changé in fuel flow. Any verietion of
eltitude, carburetor air temperature, or power setting will chance the fuel
requirement of the encine. In the automstic position the” carburetor mukes the
necessary changes to maintain correct fuel-air ratio, but this is not the

cese when the mixture is controlled manually. The carburetor was desizned
for auto-mixture control only and any other method of controllins fuel flow
is risky and should not be used.

6. Cowl FIIE-

Cowl fiap openings have such a large effect on the drag of the airplene that
the effect of their use on cylinder tempersture and drag should be thorouchly
understood. Tor a typicsl opersting condition, *here is a reduction of 20°€C.
in eylinder head temperatures by opening the cowl flaps fram 4° to 8% (1 1/4"
to 2 1/4"). An additional 59C. reduction in temper: ture is all that cen be
cbtaine? by incressing the angle to 12° (3 1/2"). The draz is incraused by
the same amount in each case. What this represents from the flisht enczineers
standpoint is probably best illustrated in the following mDanner. Assune s
cruising condition with cowl flaps open sbout E° and cylind:r temperature =t
£20°C. The cowl flaps could be closed down to give a temperuturs of 230°C.
and 6 ¥.,P,H, indicated airspeed (8.5 M.P.H. true speed at 20,000 feet.) would
be picked up. Whereas, in the case where the cylinder tempersture was 220°C,
and the cowl flaps were slready closed fairly tight to 2°, the flaps could
only be closed another 1/2" which would result in s cylinder tempsrature of
220°C, and &n incresse of indicate airspeed of only 1.5 L.,P.H. (2.0 M.P.H.
true speed at 20,000 feet). It is, therefore, apparent that &t the higher
cowl flap angles, every attempt should be mede to operate as close to muximum
permissible tempersatures es possible; whereas, &t the vory smsll cowl flap
anzles, unless every gallon of fuel is of extreme importance, it is better
to save on the engzines by opereting at reduced temperutures.

7. Hmergencies.

See thet muxiliary and emercency enuipment is complete. Check the oxyzen
supply to insure that the full amount is carried and thst all walk wround
bottles ere charged. Chack the hydraulic reservoir tank to be sure it is
filled to the correct level on the geuge, Ascertain the locction of the
portable emergency flap motor which should be located on top of the spar

in the mid-way section. Make sure the necessary tools for emergzency repairs
gre curried. See thet the life reft equipment is complets and the doors are
securely fastened.

You must be absclutely familier with your duties invclving emerse=ncies on the
ground and in flight. Loss of &n enzine on take-off is the most ecritical
situetion which can be encountered. It is, therefore, nzcesssry that you
obtain instructicns from the nilot as to your duties in such en event. The
nrocedure mist definitely fix the responsibility for specific action.
Completely close the cowl flaps and intercocler shutters on the dead engins

snd {f temperstures permit, decrease cooling flap openings on the live engines.
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You must ¥now without doubt or guestion the emergency procedures for fires,
ditching, brake failure, operation of lending gear, bemb doors, bemb
release and wing flaps.

Asifde from heving a thorough knowledzs of engine operation and use of Cruise
Control for computing gasoline consumption, you must kmow your airplane so
thorourhly that when the unusual emergencies arise, you will be able to
improvise means of completing the mission and getting safely on the ground.
For example: Shorting scross a burned relay in the fuel transfer system,
shorting scross a toggle switch to operate cowl flaps, plugsing a lesking
hydrsulic line, or exchanging parts in an smergency.

8. lan ;E.

The engineer's duties during landing sre relatively simple--use the check
list, and compute the landing weight and the center of gravity location.
Also maintsin & constent check on the hydraulic pressure. This is ss impor-
tant as the co-pilot's calling off amirspeeds on final approach.

9. Forms.

All of the required forms must be filled out clearly and completely. All
of the information required on the forms and logs 1s necessary. There is
seldom & wvalid sxcuse for improperly recording the data. The enrinsar
should zo over each entry in the Form 1A with the airplane erew chief,
expleining the ecircumstances and symtoms of each malfunction so that the
trouble shooting can be carried out in an efficient manner. Follow through
on &l1] maintensnce work, learn if possible the cause of the trouble, how it
was corrected, and how it can bz avoided in the future.






Ve RADAR

As rader operstor your job on the bombing teem is ® vitel cne. On any mission,
combat or operetionsl, you will bes recuired to work hend in e¢love with the
navigetor. On every bombinmg run, visual or blipd, you ané the bombardier

must work together tc hit the target. Your pilet must have complete counfidence
in your judeement and techmique. He will rely ob you egually with the nevize-
tor and the bambardier to get to the target, strike it, &nd to get back.

A. NAVIGATION

You will soon discover Asia is a difficult theatre of operstions for rader
navigation. Good check points are of'ten few and far between. Lonec stretches
of mounteinous terrain will meke it difficult, at first, for you to pinpoint
yourself and get sccurste mround speeds and drifts. Only the very larpe cities
will give you sanything like the target return you get from 2 town in the
United States. Ordinary towns won't show up &t all. Wetch for lsrze bridges
though, ms they nearly always c¢ive a sharp bricht sisnal.

You will discover for yourself thet a continuous knowlsérs of your pesitien
is mssential end that means just one thing--cocd Dead Neckonineg proemdure.
True headings, drift, and ground speed, (whether observed or metro) will
provicde you with the necessary informeticn to follow the pilot with a Deed
Reckoning plot on either a mercetor or en aeroneutical chert., 'ith this
informetion you can figure EZTA's for check voints aheaé. In this way if
you can't pick up the check point on the fifty mile range, you will know
when you can sxpect to see it on the twenty or ten m:le ranpes, with the
clearer mapping these low ranres give.

Charts of most of China will give you troutle., The mountsin elevations and
econtours are not sccurate and the river courses are subject to change without
notice. Some rivers shown on the meps don't exist end there sre new ones not
indicated &t all. The prominent ones are at lesst in the right locations even
if their turns and twists ere somewhet errcnecus. DMost of the lerger lekea
are located properly but you will soon notice their actusl shape isn't as
represented. Beside all this, flood conditions st certzin sessons of the year
will chenge the appearance of many of your weter lancdmarks. Cosstlines,
however, are quite accurate as are the maps of your main target ares. 3o now
you see why you need good Dead Reckoning to keep on the ball,

Thaet brings us to log procedure. Your log form is very much like the navi-
gator's. You can't do accurste, intellicent Dead Reackoning without a log.
There just isn't anything better than a neat log to insure logical nsviga-
tion snd to keep you from getting lost. It is essentiel to make entries at
regular intervals, and it's easisr to average, too. When you locate a check-
point make a log entry even if you can't identify it. You may be able to do
8o later and you heve one more place catalosued in vour mind.

Your navigator and pilot will expect you to be able to provide them with
gccurate driftes and ground speeds at sny time. So you can't met too much
practice in all the methods of getting this information. Make it a regulsar
part of your job to get a ground speed and drift at lsast every half hour on
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81l flights. This isn't easy. It requires really "putting out" om your
part and en sarnest sffort to resist the temptation to skip it. Be sure to
notify your pilot so he can hold the hesding and air speed while you are
making the run, You'll want to celibrate your air speed indicator. You
can do this at the time the naviecator calibrates his. It will save a lot
of unnecessary interphone conversation.

Give your navigetor sccurate fixes by bearing end range at every possible
opportunity. This will help him to check his DR and build up his end the
pilot's confidence in your navigetional sbility. Alweys pive the navigator
the ftime end position of a coastal crossinz.

Before each mission, work with your nsvigetor on the flight plan. You will
need one of your own to save you work in the air and to give you a step by
step outline of whet you are going to do on the mission. You'll find the
actual flisht follows the plen pretty closely in most ceses.

The westher st the China bases is often soupy and that is when you can be
of most mssistance in keeping the plane located. Fortunately, there is =
good river in the valley where the eir fields are located. It shows up
well 1f your redar technigue is good. So once located on the river you

can pick up any of the airfields. The flishts are long and at the end of
fiftesn hours eaveryone is tired, but that's when you have to do your best
job. While we're on the subject of weather remember you can see thunder-
storms way ahead on your scope and its up to you to gulde your pilot around
them.

One last word on navigetion -- you are & radar navigstor, you must be pre-
pared to take over complete control of the navigation of your plane at any

tima.
B. BUEBING

Your bombing job begins on the ground. Thorough target study pays off in

8 big way. After & "Hump"™ trip and a seven hour flight to the target it
only takes a little confusion sbout the aiming point to nullify all that
effort. Often you won't even heve radar reconnaissance photos to help you
and at present its pretty difficult to predict how the target will appear
with any degrees of accuracy. Thet's when targzet study will mean the most
to you. Memorize the general layout thoroughly. Are there nsarby lakes or
rivers, big cities or bridges that will help you get oriented so that you
can't miss identifying the target even if the return is weak? When you do
have radar-recon photos get avery bit of good out of them you can. Plan
just where you will change to get the extra magnification of the lower
ranges, Compare the scope photos with actual serial photos if they are
available, This will help you locate the exact aiming point. But remember
the aspect of the target will undergo startling changes if you spproach it

on different headings.

Your equipment must be in perfect condition for the mission. It is your
responsibility to give it a thorough preflight operational check. Do this
well before take-off so there will be plenty of time to fix any defect that
showa up. Charck your lighting and interphone ocyotems st the same time,
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Check lists will relieve you of a lot of wor
importsnt things, Make them, keep them handy, snd use them. 4 sumple is

shown at the end of this secticn.

On the way out your main job is to know where you are rll the time. He su—-e
you get e gFood point of departure to start your IR plot. Gat your sweep
centerad right away. As scon es you got to nltitude celibrate the set so
that 1t will sive you accurate rasults. .ith our system of formstion borbine
you will haeve some Aifficulty with interference, but you will soon develop
tha imack of resding right thru it. Invariably you will be the first to pilek
up the IP, It will be your job to direct the turn over it onto the bomoing
run. You must thoroushly understand how to plsn and use & procedure turn to
sceomnlish this. It will require close tearwork between you &nd your pilot.
If you ere in control of s leed shin never forz=t you have n formaetion behind
you. Your corrections must be gentle end your turmns of short fduration or you
will spread the formation sll over the sky.

Before you resch the IP you should have &n sccurately determined wind so you
will know your drift and ground speed for the bombing run. You should have
datomined your sbsolute sltitude. +As soon ss you know the ground speed and
absolute altitude mark the Slent Rance for release (or the delsy time snd SR
to the Aiming Point for offset bombing) with s grease pencil on the top of
the gless face of your camputer.

You will use the standard radar-bombsight procedure. This means the bombar-
disr has prepared his bombsight ready to synchromize it with information you
will rive him. You will resd off ® series of predetermined sighting angles
which he uses for setting and correcting rate end displacement of the bamb-
aight telescome thereby establishing synchronizatlon. You also make cheanges
in the heading of the plene to kill any slight amount of driff. If the target
is obscured this procedurs can also be used for = blind bombsight release (=
release when the indices meet) or to emable the bombaréier to be ready to take
over for even & very short visual run should the target become visible at

the last minute. You and the bombardier will have to practice incessantly

to perfect the technicue and coordination necessary for 2 successful bomb run.
But you must set up your computer and be ready to releese in case something
#0858 Wrong. You will heve to allow yourself time to do this after you have
read off the sightinz angles., So when you know the absolute altitude at which
you will bomd you can determine the lowest sightine anzle you can safely call
off and still lesave yourself fiftsen seconds or so to set up the bomb release
eircle at the proper SR to drop. Be sure to shift to the lowest possible
rance before celling off your firast sighting ansle so you can take sdvantege
of the better mepping. Don't forget to turn on the sector scan which you can
position while you are in the turn at the IP. Do you have an idea of how much
practice all this will take? Ripht -- but eventually when you are whipped into
s smooth polished teem it will become autcmatic.

C. SET CPERATICON AND AIR MAINTAINANCE

Develop your ability to get the most out of your set. Be familiar with the
rafinsments of technigque thst will give you the best mappine and produce
gcourate bombing.
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l. Here are Some ldeas.

8. De sure when you are reading a scope bearing or a computer set-
ting that your eye is sguarely in the line of proper sight to
aveld parallax.

b. Ahlways use sector scan on ground speed and bocbing runs to de-
crease the timing error.

¢« Center the pattern on your scope by aligning the heading line
exactly under the master drift line st two bearings approximately
ninety degrees epart. This will prevent unnecessary errors in
the beerines you cbserve.

ds Use azimuth stabilization all the time. Learn how to check its
sccurucy on each heading and to correct the error for the bomb
run by having your nevigator adjust the variation on his master
indieator.

e Turn on your heading line as little as possible so as not to
obscure targets shesd. You'll be surprised how little you need
it. Theorectically you don't need it at all if you'll use your
own fluxgate compass repeater indicator.

f. Fight constently to school yourself to use as little gain and
brilliance as possible, especielly in the target ares.

g« Use the tilt very carefully. It's the best control te bring up
target returns. If you have the time it is best to adjust it
with the sweep stopped. In this way you can see which portiom
of the scope 13 being affected.

he Practice using the four mile range until you cen make it really
map clearly for you. At times this sbility will be invaluable.

All this is very fine when your set is working. But sometimes, despite the
best efforts of the ground crew, it will act up or it just won't mct at all.
Thet is when your knowledge of the techmical side of radar and your own
ingenuity comes to bat. You must be femilier enough with the equipment to
anslyze, locate, end repair sny troubls which might occur in the air and
which can be repaired in flight. Thet cells for an intimate knowledge of
the set, a result of study and observation. There will be plenty of chance
for both if you'll stick around and watch the maintenance men do troubls
shooting, And you'll slso learnm just what he wants to know about the troubles
you couldn't repair in flight. You must observe and report symptoms if you
want fest and sfficient results from the meintainance section.

Finally study all the Bomber Cormand RI's (Radar Instructioms) carefully umtil
you have absorbed and understand all the information in them pertaining to
your job.
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b.

Mission Information

(1)
(2)
(=)
(4)
(5)

Flight plan
Charts with course drawm
Complets target folder

Escepe and evesion information

Bomb tables

Navigetion and Rader Equipment

(1)
(2)
(=)
(4)
(5)
()
(7)
(8)
(9)
(10)
(11)
(12)
(1=2)
(14)
(15)
(16)
(17)

Plotter
Dividers

Lead pencils
Grease pencils
Eraser

Hack watch
Stop watch
E6E computer
Slant range computer
McNair tables
Lop shests
Scratch paper
Flashlight
Serewdriver
Spare fuses
Repair kit
Voltmeter

ce Time Tick
de Porsonsl Equipment

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(B)
(9)
(10)
(11)

Parachuts

Mse West with CO2 capsules
Oxygen mask

Helmet and earphones
Escape vest

Jungle kit

Flak suit and helmet
Cantean

GI shoes

Goggles

Warm clothing

e Iut Bﬂ:ﬁﬂ !ﬂ—g:.

Oxygen system

Interphone system
Lighting system

Altimetsr setting at 29,92
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vI. COMBAT NAVIGATIWK

The requirement for first class navigation is extremely importent in a
Very Long Range bomber. The fundsmental problem of pettinz to the tar-
get and back to base as prescribed in the field order is 2 long ardous,

and difficult one in VIR airplanes and it is further complicated in Asiatic
operations by difficult weather conditions, poorly cherted terrcin, and few
aids to navisstion. The most important phese of nevicetion develops from
tactical opsretions, and you can't afford to be satisfied with mediocre
results or efforts. You have to be right the first time. The necessary
combat and flying odds ageinst = successful mission are sufficient without
edding further uncertsinty from scuipment trouble and luck of knowledge,
techninue, and cooperation.

A. CALIBRATION OF ECUIF7ENT

The navigator's instruments are the source of his most importsnt infor-
metion and he must continuslly work against an increasing tendency that
develops in the field to "zet by" with instruments as they are. The com-
pass, alirapeed meter, and octant should get levine care and the most exact
calibration. All instruments should be calibrated in sccordance with XX
Bomber Commsnd Memorandum 55-12.

B. THE EAVIGATOR AND THZ CREW

Aside from the proper working of your eguipment und your individusl proficiency,
gatting there end getting back recuires the cooperaT®ion of all the crew msm-
bers so good decisions can be mede &nd all svaileble informetion and technigues

can be. put to best use,

l. DNavigstor - Pilot.

Mavieator-pilot cooperation is mbsolutely essential in combat nevigation.
Dacisions should be mutual and completely in amccord with the pilot's and
your estimate of s situstion. A pilot should heve unacuestioned corfidence
in his navigetor's nsvigstion decision sand you should by deed snd édilirence
deserve this confidence. The pilot should appreciate the importsnce of
engendering snd cultivating your confidence in yourself. You should tesach
your pilot how hard it is to take & shot in an unsteady wirplane, howx impor-
tant it is to fly a pood course, and how important it is to fly climbs and

let-downs according to plan.

2, Navizator - Bombardier.

You cen expect from the tombardier pilotsse informaetion, drift checks, sround
speed, and wind direction amnd veloeity. You can provide the bombarider with
ground speed, wind direction snd velocity, and target identificetion help.

8. lNavigator - Radio Operator.
¥i=1



Tou can get from the radio operstor RIM's, CTI'S, QTF's, relative end true
bearings from the rsdio compsss, and sundry information the redio operstor
picks up by listening. You will give the redio operstor times at which
necessary reports must be made,

4. Nevipator - Redar Operstor.

The radar operator can give you ground speed, wind direction and velocity,
coastline landfalls, drift checks, snd fixes sccording to azimuth and ground
range. TYou can help the radar operator orient himself.

You and the fligﬁ% engineer are the two people who intergrate the two wvustly
important factors of: "How much gas have we?" and "How far do we have to go?"
A fuel consumption expert remarked of B-29 navi:sstors, "Analysis of flight
logs to date shows thet incressed navigation proficiency will do much to
refuce the veriation in fuel consumption emonz eirplenes on the same mission.
This is & very lucrative source for improvement in overall efficiency and
every possible means should be used to impress the navizator with the effect
his errors have on the fuel consumed."

In the first raids on Jepen same of the nevigators were vory impressed with
the effect their errors had on the fuel consumed; they will not forget how
close they csme to not getting back: 3Some did not get back. ‘“ork with your
fl1izht enginesr and leern the gms protblem.

€. MNavirator - Gunners.

You le=rn from the sunners importent intelli~ence data of sll kinds to record
properly in your lor.

D, STANDARD PROCEDURES

The procedurss set forth here apply to lesd end wing navigetors alike. The
distinction betwsen leasd and wing nevizutors is =ssentielly one of respon-
sibility. The lesd nevigator is responsible for getting the formution to

the target and back as directed in the field order. Wing mevigators, though
handicepped by the difficulties encountered naviseting on & wing, accomplish
the same nevization thet the lead nevigator sccomplishes, The only difference
in navication is one of method. Wing nevigutors dc IR besed on follow-the-

pilot procedures,

1. Flight Plan.

It is considered good procedure to have at hsnd before a mission as many
snswers as possible concerning the proposed flicht. The best wgeregute of
answers you can produce is a detailed flight plen based on the latest winds
made out with the help of the flight engineer end pilot. No-wind flight

plans in Asia do not depart very much from actual flight times except in the
rare cases ol extremely strong winds, ‘ilen first hend informetion in limited



a flight plan properly followed provides a good gemeral basis on which to
make decisions. You are required to make a flizht plan for each mission.

2 IDF'bDﬂkt

4 carsfully made, accurate log is the best testament to your procedure and
technique. A navigator can not do everything required of him unless he has
an orderly procedures--a gzood los is the basis of an orderly procedure. The
loz is also an official document--the record of the mission. It is subject
to serutiny and review by higher headquarters for many ressons included among
which are: Investigation of an operetional loss involving navigstion difficulty,
investization of claims made by the airplane coimmander which involve questiomns
of time and place, investigations of operetional performance, and investizations
concerning tactical performance. Navigation lozs are chacked after every
misaion.

2+ N-wvigation Procedure Based on IR.

Novigetion itself is fundamentally deaed reckoning: Time, direction, speed,
distance, altitude, and wind are the basic elements. Your ability to navigate
stems from your ability to dead reckon accurately. In this Command you will
consider dead reckonings the orincipal method of navigation anéd practice it

and its counterpurt of follow-the-pilot with meticulous cere et all times
during a mission. If you dead-reckon well, the auxiliary methods of navigation
and aids to navigetion can be used to a much grester adventege. If you dead-
reckon well and use all the informstion availuble =long with old fashioned
horse sense you won't be in trouble.

D, RADIO .ND RADAR AIDS

Thus far radio navigetion has not been developed to s high degree in the
India-Burma and China Theaters where it is affected by weather, terrain,

and great distences. You must, nevertheless, learn how to use it to the
best adventagze close-in because in many cases it's the only way you will
find your field. You must learn how to ask for, evaluate, and use a QIM,

g GTE, and a QTF. You must learn how to interpret single radio IOP'S which
you can obtain from your radio compess. In addition to D/F and homers thers
are some radio ranges and YJ beacons. Learning to use these aids during bad
weather when you need them most requires a great deal of attention and
technique. You must be able to use them. Rader is an sid which you carry
with you in the eirplane and it is of tremendous value over and near coasts
snd over relatively flat areas where rivers and modern towns may bes found.
Hteder does not prove to be much of an aid over mounteinous area but with
practice i1t can be used most of the time over land to obtain ground speed
end drift. Very often radar provides the only information svailable. Lsarn
how to use it in cooperstion with your radar operstor.

E. CELESTIAL NAVIGATIMN

Celestial nsvigstion requires considerable equipment, accurate time, and a
pavigetor with a high degree of training. It is not setisfactory unless
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the navigator practices constantly to maintain his techniquq
of celestial navigstion at night or day is without equal in theory. Tha
procedure is comparatively simple; the resources are adequate, providing the
sky is visible; it cannot be interfered with by the enemy; and the necessary
equipment is carried entirely within the aircraft. In Asia celestial navi-
gation has besn hamperesd by weather from time to time, but on svery mission
i1t has been used to sdvantsge. As has been pointed out above, navigation
aids sre limited snd becsuse of that a Croup Commander of a famous Heavy
Group in China remarked "Celestial navigation in this Theater is at its
zenith.” It is up to you to practice celestial unceasingly in the air when
your ground position is kmown so you will be familiar with and will have
solved or compromised the many problems of combat celestial in a B-29. You
will know then whet to expect of yourself when you need = shot or a fix
desperately. Celestial navigation, the highest form of your art, is stressed
in this Command.

F. LANDFORMS, PILOTAGE AND CHARTS

Of all the theaters probably the least is kmown about terraim in yours. Use
of meps and charts in the normal manner is not possible. If you are able to
follow a course mile by mile on the ground often charts may be used for
pilotage, but this is almost never the case. Charts of India and the "Hump"
are reasonsbly good except for altitudes on the "Hump™ and rivers which are

at flood tide during the monsoom. Chsrts of inland Chine are to be used with
caution as only the most prominent of lendforms snd cities are reliable.
Rivers are disproportionately charted and mischarted an? terrain altitudes are
off as much &s five or six thousand feet in some areas. Except when near the
comst (the China coast itself is not charted too well) the best policy is to
IR on s master chart using radio, celestial, and radar to the best advantase
and not to confuse yourself by trying to pinpoint the airplene by refsrence
to the pilotege charts and grounds You must learn to kuow this wild country
snd to build up on your master mercetor & file of sccurate pilotage informa-
tion ss well as to help build up a fund of accurate information in your Group.
Orientation from charts in coastal regions is not difficult either visually
or by the use of radar.

G. WEATHER STUDY

Your knowledze of weather conditions, reactions, and trends influences every
nevigetional decision you meke. Be sure you know and understand navigation
weather so you can evaluate and use the various methods of pevigaiion
gcourately. The "metro" section usually provides good winds sloft and
snroute weather, but you must realize that this is difficult because of the
great distances involved and because of 1imited reporting facilities. "Hump"
weather is a phenomenon by itself and China wesather is often difficult to
judge. There has been & great deal of {nstrument flying on missions in China
and unpredicted wind shifts have caused trouble. Learn the westher of this
area 2S well as you cen bescause, as always, weather is the greatest factor

affecting all sorts of navigationm.
H. NAVICATOR'S CHECK LIST
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Before going on & mission it is necessary for you %o

all

Your eguipment end materials. The following navigstor's ckeck list is
gtandnrd in this Commend.

1- Prﬂ-flif ht--

a., Mission dats

(1)

(2)
(3)
(4)

Complete flight plsn with latest wind in log book or on
special sheet provided by Group. Run over this with
the crew.

(a) ETA at terzet.

(b) ETA et base.

(e} Rendezvous

(d) ZT4% in enemy territory in and out plus ETA st
imiportsnt enemy areas

(s) rZscspe aress

Cherts prepared and checked.

Celestial procedure for mission orgrnized.

Inspect end check communication and intellisence flimsies,
Plot all radio eids, emergency landing fields, and impor-
tant intellirencs deta on maester chart.

Ba Hﬂvigatinn Kit., Complete set of navigetion equipment for celestial
end dead-reckoning novisction anywhere in the intended operationsl
area, This equipment will include:

(1)
(2)
(3)
(4)
(5)
(8)
(7)
(8)
(9)

(10)
(11)

Z6B computer

Heems plotter

Dividers, triangles, parallel rule (optional)
A-13 chromometer

A-11 hsck watch

A=3 atop watch

Current Air Almenae

Necessery H.O, 218 or H,O, 214 chart
Agaton or Dreisonstok and forms

Hude Star Finder

Supplementary blank forms, T™'s, and H.O,
publications.

ce Charts

(1)

(2)
(3)

Complete set of AAF Aeronautical Charts, International

Map of the World Charts or similar charts, scale 1:1,000,000
for piloters snywhere in the intended operational area.

/11 available ALF Aeronautical Charts, scale, 1:500,000 for
pilotage anywhere in the zeneral target sres.

Necessary AAF Long Range Air Naviestion Charts, scale,
1:%,000,000 or similar charts covering the entire operational
Aren.
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(4) Sufficient 1:%,000,000 mercator plo¥ charts or V-P

plotting chirts.

d. Sextant snd accessories

(1) Check sextent for correction using either a statlonary
curve or 2 collimator

(2) Check sextent batteries and lizht bulbs

(2) Check tubble for operation

(4) Check avereging device

e, Adezther

(1) Terminal forecasts
(2) Route forecasts
(z) Yinds sloft

f. Corrsct time (time tick frequency)

(1) Ovtain time tick
(2) List of freguencies from which to obtair time ticks
(3) Chronometer rate

#. Astro compass slisped properly

h. All calibration cards. Date zerced on deviation cards with
dutes of calibration displayed on mester indicator and remote

indicators for gyro-fluxgzete compassS.

Befors tuke-off.

a. Check perscnal effects including clothinz, parachute, life vest,
f£1sk suit, hslmet, check CO2 capsules, escape kit, and flash-

b. Synchronize all sireraft clocks and watches of crew members.
¢e Check oxysen system.
4. Sat zltimeter 29.92 to resd pressure sltitude.
e. Gyro-fluxcate compass. Check to see
(1) Uncages on "on" at 2ll times
(2) System is functioning
(3) Compess sesnsitivity set properly
(4) Spare fuses svailsble

f. API functioning and set properly
During flizht.
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Continually check ard cross-check all navigstion instruments.

(1) Check T.H. with estro compass. Check GFG compass sgainst
the marnetic compess to see thet GFG is operating correctly.
Sea th-t &G wvariation knob is st dssired position.

(2) Continually set proper duta into CFC Gun Computer Handset.

(3) See that I'F is on and off at the proper times.,

gnrcute to turget

(1) Rendezvous control points wust be mads good in time, pluce,
and altitude.

(2) Inform. crew when they may test-fire rumns.

(2) Constantly brie® crew with respect to enemy territory and
installetions.

Fevicstion in ths tarset ecrea.

(1) Record =s much es vou con of enemy eirerscft, antiaireraft,
observed damars, nné forrations.
(2) Get a pinpoint before leavins the terpet ares.

Feviz:tion to Horme Buose. This is the nevipetion thet is by far
the most difficult. You have to find your bese in the middle of
¢ 1-ree land m=ss without muech heln from %errain or redio aids,.
Just beyond your besse zre the birgest mountuins in the world.
You must never relax until you sre on your field. You must con=-
stuntly be prepsred to make direct for an emergency field. Be
sure you ere scuared sway on the help you can get from your radio
operestor.

After landing.

£. Check 211 switches snd stow equimment.

b. Givs your reports to the proper suthority.
cs Interropation

de DMNevi-ation mnelysis

=X

Turn in your charts end flimsies

e =






ViIil. COMBAT BOMB

The combat bombing run, from the Initisl Point until bombs ere away, will
seldom last more then & few minutes; but the offensive effort of bombing
and the purnose of the mission is achieved in that frasctionel pert of an
hour. To be able to achieve thet purpose, you, as bombardier, have spent
many hours over the bombing ranges of the U.S. Now you will spend more
practice hours flying over the bombing renges of India. You must continue
to learn end to perfect your technigque even to the eventful day when you
have completed an operstional tour.

Much 1s expected of you as a bombardier, If you are leading, you aim not
only your bombs but those of the rest of the formation. If you are flying
& wing ship, your job is to release your bambs at the proper instant to
supplement the pattern made by the lead ship. If your nevigator is
injured, you must be able to continue with the navigetion accurately and
confidently. You will elso man a gun sighting station and you must be
proficient in its use, cere and operation. Learn all you can about your
Central Fire Control equipment, Your knowledge and skill in gunnery is
sound insurance. You will be the photogrepher of your crew and as such
will be responsible for obtaining strike photographs of your bombs. It
will be necesssry to make periodic checks to meke certain that the camera

squipment is in proper working condition.

Thus, a heavy responsibility befalls the bombardier end it entsils more than
s few minutss work on tha bombing run. Every bombardier, after his training
period is concluded, is capable in the mechenics of hitting eny target within
reascn. Nevertheless, many more new technigques must be mastered and the old
ones practiced before sccurate combat bombing is achieved.

A. THE PROBLEMS OF THE LEAD BOMBARDIER

Let us teke up the problems of the lesad bombardier, after he is told he is

to leed the next operantional mission. It is taken for granted that this man has
spent many hours in ground study and many hours in the air over the practice
bombing ranges under various conditions. He has developed a sense for target
identification end procedure by the study of target charts and maps and by use

of the bomb trainers end camera bombing.

This brings us to the point where all of the known data of the actual mission
such as weather, routes, maps, charts, target photos, bomb loads, etc., is
placed before you, the lead bombardier. It is now the task of a good tech-
nicien to gather the essential material from the mass of information at hand,
to memorize that meterial, and to keep in mind the points of lesser importance.
Too much emphasis cannot be placed on the importance of knowing the terget
from any approach and knowing completely those check points which will help

to find and identify the terget.

After knowing the target thoroughly, the equipment which you are using must
be in perfect working eondition in order for you to hit the target after you
have found it. You must know your equipment and see that it is in good
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working condition by checking it yourself. Before the ship with
bombs, you personally, should go out and run through your racks asnd check
your salvo system. With this completed you will kmow thet you have done
everything you can to insure that the rack equipment is in shape.

le Preflicht Inspection.

Prior to take-off perfomm the following preflight inspection:

2, Make sure the bambardier's kit contains those items listed in
the Bombercdier's Amplified check 1ist (Section E of this
chnptur} in addition to the target folder with the necessary
maps, photos, and matro data for both primery and secondary
targets.,

bs A complete and thorough preflight of the bombsight.
ce Set bombardier's altimeter to read 29,92,

ds Check bombs and fuses as outlined in Bombardier's Amplified
Check List (Section E, this chapter).

e, Check intervalometer, also the bo~b indicator lights on the
newer type aircraft.

f+« Test the interphone.

g+ Check operstion of the bomb bay doors.

he Make operstional check of the front sighting station.

i. Brief the crew for any possible contingency on the bamb rum,

j« Check camera instellation, operation of hatch doors end camera
vacuum valves and the position setting on the csmera intervelometer,

2. Flight Operstion.

Now with your equipment all checked and with & thorough understanding of
the objective, you are ready tc take off and hit the target. After take
off end on climbing to eltitude, it is well to assist the navigator in all
important jobs of assembly by doing pilotage to check against his DR
navigation. Filotage checks should be made on the wey to the target to
make certain thsat your course will bring you to the assigned IP.

On the route out to your target every attempt should be made to practice
synchronization to get sccurate winds and ground speeds by use of the
Automatic Bomb Computer, which will be valuable to both the navigetor and
yourself. Ramember that every known aid to bombing has been placed at
your disposal and all that remains to accomplish a successful mission is

the proper use of these aids.



At altitude recuest the pilot to turn the ship over to you for several
minutes so & thorough check can be made on the C-1 sutopilot. In order

to operate properly, the C-1 autopilot must be readjusted after some of
the fuel supply is used. So do mot wait for the pilot to call for a
check. Remind him! While adjusting the C-1, gentle turns should be made
from both the pilot and bambardéier’s positicns. If the system does not
meéet with your approval, then shut it off and prepere to make s manual
run. Nothing will give you a better chamce to hit the target than the

C-1 autopilot when it is operating correctly, but it is far better to meke
& menual run if it is evident that the autometic squimment is not function-
ing properly. Another importent factor about the use of the sutomatic
pilot is the importunce of knowing how to lead & formstion. This csnnot
be stressed too much. You must remember your turns or corrections are not
only affecting your asircraft, but those of your whole group as well as the
groups behind you. It is imperative that your corrections be gentle and
that no one turn is sustained for a long period of time. Steep or violent
turns spreed the formetion and make it vulnerable to fighters.

The bomb bay doors should be opened by each group after leavinz the IP so
that esch airplens hes & chance to open the doors and get into position. The
whole idea of formation precisicn bombing is built on the premise that the
bombs will form a pattern on thé ground the size snd shape of the formation
flown. It can resdily be seen that the concentration of bombs desired on the
Vean Point of Impact cannot be achieved if the formation is spread out and

the plenes are strassling.

If you know your tarszet, you will see it from the IP, or at any rate, you
will see your check points which will pin-point you into the target. If
you find these quickly, pre-set your data, and you will have & normal run,
your procedure will work out smocthly and you will have plenty of that so-
called "precicus time".

Finally, you meke your bomb run which actually is not more than a few minutes.
You know that the sizht gives the correct results because you checked it
yourself. Your racks will relesse at the correct instant because you checked
these too. You have no doubt that you will hit the correct target and the
assigzned AP becsuse you have spent many hours memorizing the target and
portions of the surrounding districts from the objective target folder. You
have turned at the IP on the correct heading and you have pre-s=t the wind
data becsuse you haeve checked drift enrcute to the target. Yes, bombardier,
you have good reason to believe that you have hit your target because you
have utilized every known aid to bombing to hit your objective.

You have trained many months but now you will find there was not one repeti-
tious thing you did in trainins that you 4id not need from take-off to
landing on an operctional mission.

B. BOMBARDIERS FLYING IN A WING

Except for the actual sizhting operation, there is not much difference
between the job the lead bombardier must do and the job the men flying on
his wines should do. At any time you may have to take over the laad, or in
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same future mission you may be lead bombardier and without the practice of
checking deta while flying on a winz, the chances of having successful
mission when you do lead the group, are greatly reduced.

It is found that in order to get more bombs on the tarzet and to destroy it
effectively, the patterns made by the formations have to be made to cover a
smeller area on the ground. It was found that the biggest factor for
irregular snd scattered patterns was the time element that existed between
the instent the leader's bombs dropped and the remaining ships dropped.

That is why it is imperstive the wing bombardiers release their bombs
simultanecusly with their lsaders. There is probably no better way of missing
& target than to have the lead bombardier figure his oroblem on the premise
that the pattern formed by his group will effectively cover the Aiming Point,
then have his wingmen do everything but release the bombs at the right
instant, Remember, the lead man aims the patterm but the wingmen give the
pattern its characteristics. Who can say which is the most important? It
tekes & pood job of both to destroy the target!

C. BOMBARDIXRS AS NAVIGATORS

You &= bombardier-navigators have an added responsibility in navigetionm.
Brush up on what you have learned in various schools. Bozbardiers have
often contributed to the success of a mission by their knowledge of
navigetion and have on numerous occasions, throughout the Air Forces, led
their aircersft safely back to base, sfter their navigators have been

injured.

D. BOMBARDIERS' AMPLIFIED CHECY. LIST

1. jor to -of'f.

a., Bombardier's Kit. Check kit to insure that the following items
are contained:

(1) Copies of pertinent bambing forms.
(2) B6B computer.

(3) C-2 computer, pencil and notebook.
(4) Stopwatch.

(5) Correct bombing tables.

(6) Pliers and screwdriver.

(7) Tachometer.

(8) Tangent of droppingz sngle scale for ABC
(9) Complete target information.

b. Bombs and Fuses. Note the stetion position of the bombs end see
that the stations are cocked. Make certain the aming wires ere
gecured to the shackles. Check to be sure fuses are snug and
with proper setting. Check bomb bay switches, be certain that
safety locks on racks are not stuck, and that the A-2 or A-4

release units are snug against the rack.
c. Preflight Bombsight. (see Memorandum 56-14, this Headquarters)
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2.

.

d. Altimster set at 29,92, Set Kallsmsn scale of bombardier's altimeter
et 29,92 inches.

@. B-3 Intarvelometer. Check to make certain the number-of-bombs
pointer is on zero and the switch is on "train".

f. Bomb Indicator Lishts. (In newer type aircraft only) Check lishts
egainst stations which ere loaded with bombs.

g« Interphone. Test operation of earphones and microphone by checking
on interphons system with the airplane commander,

h. Bomb-Basy Doors. Be sure they are closed to prevent dust and dirt
from getting into the bomb-bay.

i. Check Camera. Mske certein cemera has been instelled properly, is
loaded and prepared for operation.

j. Operation of Cemere Hatch. Check operation of camera hatch doors.

k. Camers Intervelometer. Check intervalometsr fuse end setting.

After Take-off.

a. Read drift by bombsight. Assist the navigstor in his dead reckoning
by teking drifts with the bombsight.

b. Pull pins. Bomb fuse safety pins will be pulled prior to reaching
an sltitude requiring the use of oxygen or prior to pressurization.

¢. Bomb-Bay switches. Check position of bomb-bay switches in both
bomb-beys. The switch in the bomb-bay in which bombs are carried

will be turned "ON".

d. Open camera hatch doors. Doors to camera hatch will be opened prior
to pressurizing. This will allow a visual check to be sure doors

are open.

e. Open camera vacuum valves. Prior to pressurization check to make
sure that camers vacuum valves are opemn.

.ﬁ.j ﬁii EEH.

a. Compute true altitude. Trus altitude will be computed in accord-
ance with Memorandum No. 56-16 this Headquarters.

b. Set data in bombsight. Set disk speed and trail into sight.

¢. Aid in setting up C-1 auto-pilot. Prior to IF assist the pilot
in setting up the C-1 sutopilot.

4, Level stabilizsr. Check the level of the stabilizer when aircraft
is flying straight and level.
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6.

€+ Set up ABC, (See Memorendum No. 56-17, this Headquarters.

f+ Re-check data for sccuracy. Re-check true altitude, disk speed
and trail set in bomb-sight.

g+ Set up B-3 intervalometer. Set ground speed opposite interval
in feet, as instructed at briefing, end set pointer at number of
bombs in train. Turn intervelometsr switch to trein. (Note:
approximately one minute is required for the intervalometer to
warm up).

h. During spare times study target folder, and assist navigator.

Ov Te ory .

a, Observe Terrain. Keep a constant lookout for enemy activity and
. new installetions in the area.

b. Assist in locating IP. Assist navicator end radar operztor in
picking out the IP.

After the IP.

a, Open bomb-bey doors. Ovnen doors in sufficient time to sllow an
sccurate bomb release.

b. Unlock Racks. This is sccomplished irmedistely after the bomb-
bay doors are openad.

¢« Turn on bomb group selector switches. Turn on, only those racks
which are loaded with bombs.

d. Turn on master camera switch. This should be accamplished at the
same time as the bomdb group selector switches are turned on.

e. Notify radar operator if bombing is visual. When certain that
bombing can be accomplished by use of the bombsight, notify the
redar operator that a visual run will be made.

ter sase.

4. Start camera, irmediately after releass.

b. Lock recks, close bomb-bay doors, and inform pilot when bomb-bay
doors are closed,

e. Turn off rack selector switches.
d. Turn off camera switch efter bomb impact.

s. Turn off bombsight after descent to low sltitude.

f. Close camera hatch doors. This will be accamplished prior to lwnding.
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7. Bafore leaving aircraft
a&. Put overnight setting on sight.

(1) Make certain gyro is caged.

{(2) Sat trail am at zero.

(3) Set telescope index to maximum sighting angle.
(4) Set disc speed drum et mininum disc speed.

(5) Engaze secondery clutch.

(6) Engege directional clutch.

(7) Close air vent in stabilizer.

b. Cover sight.
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VIII. RADIOC PROCEDUREK

A INTRODUCTION

To be & good radio operator vou must know the equipment you have to use
while in flight, and what ground installations are avsilable for you to
contact. You are the crew member who is trained primerily as a raedioman.
In the event of an emergency, the lives of all your fellow crew members
may depend on your ability. The other crew members will also expect you
to answer their questions resarding the redio equipment carried in your
airplene, and what goes on in the ground installations. The only way
you can answer those questions is to know the equipment. DBe esger. If
you haven't seen the inside of a Direction Finding sta=tion or a control
tower, go to visit one. Learn all asbout your equipment end its capabili-
ties and practice using them. And then practice some more.

B. AIRBORNE RADIO EQUIPMENT
1. Command Set.

The cormand set (SCR-274N) is primarily used for voice communication
between the sircraft and control tower for airdrome control, and for
command communicetion between aircraft when flying in formation. This
ias a multi-channel piece of squipment and normally three receivers and
two transmitters are installed, with the third transmitter carried as

-] Spim -

A8 a rule, one of the transmitters is tuned to the international control
tower frequency (4495 kes) and the other to the air-to-air command
frequency assigned to your Group. Of the three receivers, one is used
for monitoring control tower, beacon and range frequencies; the second

is used to monitor the Group air-to-air commend frequency; and the third
remains unused, or is tuned to the XX Bomber Commsnd sir-to-air command
frequency. The transmitters each have an output of approximately 12
wetts when used for volce transmission. However, they may also be used
as Continuous Wave transmitters and heve & keyinz circuit for this purposs.
¥hen used as a CW transmitter the pesak power output is aspproximately 40
watts, This is a zood point to remember if your liaison transmitter goes
out, for by tuning one of the commsnd set tranamitters to the desired
frequency, it may be used @s a lisison transmitter for requesting D/F

aid, clearances, etc.
2, lLisison Set,

The limison set which consists of the AN/ART-13 redio transmitter and the
BC~-348( ) radio receiver is primerily used for contacting air-ground radiq
gtations other than the controcl towsr. The receiver is a conventional

superhetrodyne receiver with a frequency range of 200 to 500 kilocycles amnd
from 1.5 to 18.00 megacycles.

Radio transmitter AN/ART-13 is @ ten channel pretuned transmitter with
sutometic tuning. The pilot is furnmished with & remote conirol head and
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may select any of the ten channels at will. Freguencies to be setup are
1isted in 50T end generslly include: The Group air-ground frequency, "route"
frequencies to contact flight control stations and the internationsl distress
frequency of 500 kilocycles.,

%« -Radio Compass.

The Radio Compass SCR-269-G instelled in B-29 sircraft is one of the rost
vaeluable aids to air-nevigation carried in your airplane. It can be used

to "home" on redio beacons or renges or on any radio station which is broad-
cesting on a frequency which can be tuned in on the campass receiver. It
can also be used to determine your position by taking a beering on two or
more radio stations whose identity and position can be established., The
intersection of the bearings indicates the aircraft's position.

The radic compass employs two types of antennee, a loop antenna and a sense
antenna. If the situstion arises whers the sense antenna becomes useless, a
wire jumper between the antenna binding post of the redio compass and the
antenna binding post of the antenna switching relsy of the SCR-274N redio
set, will enable the entenne of that set to be used as an smergency sense
antenna,

All eirecraft commenders are ceutioned not to depend on enemy radic stations
88 a homineg aid for use with the radioc compass.

C. GROWND RADIO FACILITIES

1. Air-Ground Ststions.

At both its Forward and Rear Area bases, each Group maintains an air-ground
station for working the ships assigned to that Group. This is the normal
ground contact for B-29 aircraft, and should always be used for that purpose
in preference to other instellstions. However, if ‘he airplane commsnder
deems it necessary, he moy suthorize you to contact any sir-gzround ststion

available,

The XX Bomber Command maintains two alir-ground radio stations which are
operated by Army Airways Communicetions System. In India, this station

is located at Knlaikunde transmitting and receivinz on two CN and two voice
frequencies. It is used by trensport sireraft in a manner similar to the
B-29's use of the Group stations. The second Bomber Cormand station is
located st Hsineching, China, and tranamits and receives on two CW and four
vonice frequencies. This station, working with the Aircraft Traffic Control
Center, controls sll flights in the Hainching area. B-29's are required to
work this staticn while flying in China, but are not required to work the
station in India, though it may be contacted by B-29's if the need sxists.
The Air Transport Cormend maintains mumerous air-ground stations throughout
India. The ststions of perticular interest to aircraft of this Command are
those along the "Hump" route. They stand by on normal "route” fraguencies
and furnish D/F aid and westher reports if requested.

In China the 14th Air Force maintains an eleborate fighter control net, with
sir-ground staticns scattered all over Unoccupled Chine. In an emergency,
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these stetions may be contacted on the cormon fighter cont o

These stetions can furnish locel weather and mey be of aid in locating
position, or obtaining directions on course to fly, but they do not have
D/F equipment.

Frﬂﬁuencias and cuall signs of XX Bomber Command installations are listed

in X7 Bomber Cormand S0I. Aip Transport Command instsllations are listed
in the ICD-ATC Radio Facility Chart which is carried in ell Command
ircraft. TFourteenth Air Force facilities are included in special briefing
material. All informetion regarding air-ground facilities along the route
flown will be given at preflight briefing.

2. Alds to Air-Navigation.

By far the most cormon aid to sir-nevigetion is the radio beacon. This is
nothing more than a low frequency transmitter emitting & continuous coded
signal in a 360° field pattern, which may be homed on with the radio compass,
4l]l bescons in Indie-Buma and Chine Theatres use A-1 (CW) emission, so

care must be taken to have the CW-Voice switch on the redio compass control
box in the CW position when using & redio beacon. Ths frequencies, call
signs, and locations of beacoms are contained in the ICD-ATC Radio Facility

Chart and in specisl briefing meterial.

The next most common aid to air-navigation is the radio range. These rances
are of the normal four quadrant coded type and are more commor in India than
in China. PFrequencies, csall signs, and locations of ranges are contained in

the ICD-ATC Radio Facility Chart.

3. Direction Finding (D/F) Stations.

D/F stations are installed at all XX Bomber Commend bases and at numerous
ATC fields. The accurscy of the bearings they can "shoot" depends upon
weather conditions as excessive atmospheric disturbences produce static
gffecting the sccuracy of the DfF squipment. However, any ineccuracy csused
by weather will be reflected in the class of bearing which 4=z always ziven.
There is a specisl procedure for contacting these stations and obtaining
D/F aid which must be followed. This procedure is given in Section D 4 of
this chapter. Frequencies and call-signs to use in working D/F stations
and their locetions are contained in ICD-ATC Redioc Facility Chart.

4, Inst nt A gch System.

There is installed at all bases of this Command a SCS-51 Instrument Approach
System which may be used by B-29's in letting down under instrument conditions.

The system consists of a beamed transmitter which indicates the line of the
runwey, end of a series of fan marker beacons which indicate tc an approsching
aireraft the distance it is from the end of the runway. Carried in the air-
eraft 18 a marker beacon receiver which indicates when the fan marker beacons
are passed over. Also carried is an indicetor which by means of a swinging
needle indicetes whether the aircraft is to the right or left of the desired
flight path along the runway. By using a predetermined rate of descent in
conjunction with the beamed transmitter and marker beacons, a safe let-down
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cen be made under conditicns of low visibility.

#s soon es additionel equipment is available, @ glide psth transmitter will
&6lso be insteslled. An additional needle on the sircraft indicetor will themn
show whether the aircreft is sbove or below the plide path which when
followed will let the sircraft touch down at the snd of the runway.

Da OPERATING FPROCEDURES

l. Radio Telephone (R/T) Procedure.

Your voice messeres must be kept short and to the point. Standard phrase-
olory achieves this, and R/T speech should slways be cleer and slow, with
en even emphasis on euch word. Words must not be run together and messages
will be spoken in natural phrasses snd not word by worde The phonetic
slphabet will be used as an aid to more intelligzable R/T procedure, a&nd will
be used in spelling out words. The alphabet will be memorized and must be
strictly adhered to.

a. Fhonetic Alphabet

A=fible G-George  M-Mike S-Sugar Y-Yoke
B-Baker H-How N-Nen T-Tare Z-Zabra
C-Charlis I-Item U=0Otoe U-Uncle

D-Dog J=Jig P-Peter V-Viector

E-Easy K-King Q-Cueen W-iWilliam

F-Fox L-Love R-Roger X-Xray

b. Pronuncietion Of Numerals

0 - Zero 5 - Pi-yiv
1 - Wun 6 - Six

2 - Too 7 - Seven

3 = The-rese B - Ate

4 - Fo-wer 9 - Niner

¢« Components Of A Voice Vessage

(1) The Call. For exemple, "Hello Uncle Sugar” (call sign of
receiving station) this is Abreham” (call siem of calling
station).

(2) Text (subject matter). Conteins plain lansuage, code words
or figures., If it is necessary to spell s word use the
phonetic alphabet.

(3) Ending. Every voice transmission must end with one of the
followine procedure words: (a) "OVER™ meaning "My trans-
mission is ended and 1 expesct an answer from you." (b)
"OUT" meaning "This conversation is ended and no reply is
expected.”

da and W
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Then both stations are in good communication all parts of the
transmission are meade once. “hen communicstion is difficult,
phrases, words or groups may be repeated at the end of a message,
Sl ey be transmitted by using the procedure phrass "words twice".
A proup of figures will be tresnsmitted in the ordinery manner using
the "words twice” procedure if necessary.

Time of orisin will be expressed in four digits and will be preceded
by the word "TIMZ" (assuming that you are instructed to assign &
tine of origin to = voice messege) .

“hen words are missed or doubtful, repetitions will be requested by
the receivinz stetion before receipting for the messege. The pro-
cedure phrsses "Say agein” or "I say sgain”™ will be used in con-
junction with "1l before,” "all after”, "word before” or "word
after”, ZXAIPLE: "Hello abrehem this is Charlie Uncle. 3ay again
all after fifty. Over."” ™Hello Charlie Uncle, this is Abraham.

I say agwin ell after fifty. Seven three zero nine. Over."”

When @ word is required to be spelled to insure correct reception,
the phrase "I spell™ will be used immediately before beginninz to
spell the word in question.

4 stuotion is understood to have readebility of good strength, unless
otherwise notified. 3Sxcept when muking original contact, strength
of signels and reedability will not be exchanged unless one station
cannot clearly hesr snother station. The response to "How do you
hesr me?" will be a short concise report of sctual reception, such
as "Wesk but resdable”, "Strong but distorted”, etc.

Procedure and priority designations are seldom used in volce trans-
missions. However, if it desired to use a priority designationm, it
will be spoken in the clesr as the last part of the message.

In the interssts of security, only those transmissions which are
absclutely necessery will be made by R/T. Yo 1d4l= chatter will Dbe
engaged in. The more the enemy cen hear the more he cen €ind out

ahout you.

e. Procedure Fhrases

Hord Or ¥ Meaning

Roper I heve received all of your last
transmission.

acknowlsdze Let me knmow that you heve received

and understand this message.

Wilco Your last messsge received, under-
stood snd will be complied with.
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How do you hear
me?

Weit
Sey azain - I Say

Apain

Varisy

Yessere for You

Send Your Liesssze

Raad Hack

That is Correct

Words Twice

Correction

“irong

Groups

How strong and clear is my trans-
mission?

If the pause reguired is longer
then a few saconds, it must be
followed by the anding "oUT."

When requesting the repetition of
a previous transmission, or used
to oreface a nrevious trans-
mission. The word "RZFEAT" is
never used in this sense as it has
& distinct operational meaning
for the British Army.

Check codinz, check text with the
origzinator and send correct version.

I wish to trensnit a messege to
yOu.

Go mhesd, transmit.

Repeat this message back to me
exrctly as received after I
zive "OVIR,"

You are correct.

(1) As a request: Communication is
difficult, send every phrase
(or code group) twice.

(2) As informstion: Since communica-
tion is difficult, I will send
every vhrase (or cods group) twice.

An error has been made in this trans-
mission (or messeze indicated). The
correct version is .

What you have just heard is the
incorrect version. The correct
version 1is .

The number of groups in this code or
cipher message is .

I hereby indicate the separation of the
text from other portions of the message.
This word is used only when thero is not
a clear distinetion between the text and
othar portions of a message.
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. Hireless Telegrephy (¥/T) Procedure.

Wireless telegraphy (W/T) procedure will be as outlined in Combined Hritish

and 1'-3. Pﬁu«lﬂuﬂ (m F.i-lﬁ}-
prosigns given in that publicution.

procedure is to spesd up communications.
operating sigzoals or procedures will hsve the opposite effect.

Prosign

§

%

e

ﬂﬂ's

EZZXEFEE

ng
INT

To Be M

Yesning
All after

All bafore

Znd of trans-
mission

mit

Yore to
follow

Long bresk
Correct

Daferred

B

Do not

Aspeat back
Groupls)

Separstive
sign

Hepeat
Interrogeatory

E

(followed
10 second
ash)

“ F¥H H

™

Operators will limit their procedure to the
The purpose of a standardized redio
any use of unsuthorized prosigns,

Mesnipg
dxecute to follow

Executive sigznal

Verify and repeat

Go ahead

Kot received or
axempted

Staticn serial
Urgent

Operational
priority

Priority

Received

Tranmmit to
from

For information
to

Word after

Combined Opereting Jirmals ("Q" Signals) contained in ™ 24-13, which is
an sir sxtrect of Combined Opersting Jienals CCEHP 2.2, will de used by all
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operators.
operators folder.

memorized.,

Sisnal SQuestion

QAA At what time do you expect
to arrive at ?

QAL Are you going to land at

T

QCY

QIL Do you intend to ask for a
series of bearings?

QM Y“hat is the magnetic course
to steer with zero wind, to
reach you (or )?

o)1) 4

QFE Can you give me the present
barometric pressure, not
reduced to sea level, at the
surface of ____ aesrodrame
(name of serodrome)?

QIA

QFA

QMF How does my frequency check?

o 0f what precedence and for
whom are your messages?

GPA
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A copy of FM 24-13 will be furnished
The following ™Q" signals with their meanings will be

he radio

Apswer or Advice

I sxpect to arrive at at
time) .

I sm going to land at or:
I'..n.'ﬂ lt- ™

I am working (or work) on a
trailing aerial.

I intend to ask for & series of
besrings.

The megnetic course to steer with
zero wind, to reach me (or )
is (degress) at (time].

The magnetic course to steer, with
zero wind, to reach me (or ) is

degress at (time). Thers
is a balloon barrage within 60

mniles of me on that track.

The present barometric pressure
not reduced to sea level, at the
surface of aerodrome (neme of
serodrome) is »

Check your authentication of last
transmission (or message s

Authentication of this messeze of
trensmission (or message ) is

Your frequency is correct.

I have (or___ has) messages
(numeral indicating number of
messages may be followed by O,

0P, P, or D to indicate precsdence
other than routine) for you (or

Authentication challenge is
(bmsed on time in the zone indica-
ted by the suffix letter }e



ORU

¥

d 8§

Cuestion

"That is the readability of
my sienals (1 to 5)7

Are you troubled by at-
mospherics?

Have you anything for me?

Shall I wait? Whea will
you call again?

Whsat is the strength of my
signals? (1 to 5)7%

Shall I send a series of V's?

What is my true bearing in
relation to you (or )?

or: What is the true beering
of (eall sign) in relation
to (emll sign)?

Will you give me the position
of my station according to

the bearines taken by the direc-
tion-finding station which you
control.

Wi{1l you send your cell for
fifty seconds followed by =
desh of ten seconds on ___
ke/s in order that I may
take your bearing?

What is your position in
lstitude and longitude (or
by any other way of showing
1t)7?

An

Increese height to enable rore
accurste bearing to be completed.

Arfirmstive (Yes).
Negative (No, Not).

The resdability of your signals
is (1 to 5).

I sm troublad by etmospherics.

I have nothing for you.

Weit. (or: Wait until I have

finished communicating with ol
I will call you immedietely (or st

).

The strenzth of your sigmals is
tl to 51 .

Send a series of V's.

Your true bearing in reletion to

me (or ) 1s degress at
(time). or: The true besring

of (ecall sign) in relation to

___(call sign) is degrees at
(time).

The position of your station

sccording to the bearings taken
by the direction-finding station
which I control is latitude

longitude.

I will send my call for fifty
geconds followed by a dash of
ten seconds on ke/s in order
that you may take my bearing.

My position is ____ latitude
and longitude (or by any
other way of showing it).
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2ignal  CQuestion swe ce

< Sand your call sign followed
by & 20 second dash (repeated
timas}-

CVN 111 you send your call sign I am about to send my call sign
and deshes of five seconds' and dashes of five seconds’
duration at intervals in duration at intervals in order
order that I (or ) mav home that you (or ) may home on

on you? me .

“hen contasctinz ground stations, radio operators will, unless transmitting

e "fox type" message, use normal cell-up and answer procedure, This procedure,
described below, will be strictly followsd, except in an emergency when a
econtinuous cell-up may be made to contact the ground station.

Initial sttempt to contmct the ground station will be made using the long
eull-up. Such & call-up might be: 5C5 5C5 V 671 671 QM K. If no answer
i3 received, you will wait ops minute and repeat the long cwll-up. 4f no
snswer is received from the second lomg call-up, you will wait three minutes
and then transmit your messace using "fox type" transmission (i.e., use the
prosign "F" in the hewding of your messege).

If a "fox type" message is sent by an aircraft, it will have the lonz call-up
repeated at the end of the messace. Such & message mirht be: B5C5 5C5 V 671
671 MRI F 061722Z BT ACO ACO PLV PLV ZVY ZVY 1¥B 1¥B BT 5C5 5C5 V 671 671 AR

be Procedure Messnges

A procedure messare is a short plaindress messare, the purpose of which is
to expedite the handling of messages. A typicsl procedurs message might
be: 5C5 V 671 NR1 0617222 BT ACO PLV RSO ZVY BT K., Note: The long

bresk (BT) has been used to separste the heading from the text of the
message. However, a long bresk (EI) is not used to seperate the text
from other componsnts of the procedurs message, except where a dete-time
group is assirmed the message. A procedure messare consists of operating
sigmals, cell sirns, identification of message and prosigns, if necessary;
but does not heve & group count in the hesding.

/. procedure messar~e may carry the precedence designation considered
nacessarvy to ensure accomplishment of its purpose. All messages trans-
mitted from XX Bomber Command aircraft will be assumed to carry an OP
precedence, so unless a higher priority is considered necessery, no
precedence need by indicated in the heading of the messase.

3. Interphone Procedure.

In an eirplene as large s the B-29, where the crew positions are widely
geparated, the interphone plays a most important part in the combat efficlency
of the crew. Interphone procedure will undoubtedly vary fram crew to crew,
but @ standard procedure, preferably based on R/T procedure, should be



sdopted and strictly adhered to by emch crew. This is the only method Ly
which confusion inherent in a fast moving situation can be evoided. Idle
chatter should not be indulged in vis interphone, end the alrplans commander
is responsible for proper interphone discipline.

In the event the interphone amplifier mslfunctions and cannot be repuired
while airborne, en emersency interphone system can be set up by having the
pilot turn the transmitter selector switch of the command (SCR-274F) sst to
position 2, «nd the VOICE-CW switch to the VOICE position. He und the
remainins crew members then place their interphone selector switches at
vosition 4, and the sudio stages of the number 2 transmitter of the command
set will then serve as en emergzency interphone smplifier. When using tois
emerzency system, however, cure should be taken that the interphone switch
remains &t position 4.

4. Air-To-Air Homing Procedurs.

Air-to-air homing is used to effect a rendezvous of gircreft when rendszvous
cannot be accomplished visually. It is eccomplished by having the lesad
uireruft send homing signals on its liaison transmitter while the other
sireraft homs on these signals with the radio compass. Speciel freguenclas
are employed for this purpose as well &s & special procecure. This procecure
is explained in the followingz paregraphs.

When the formstion leader desires to effect rendezvous of saireraft by air-
to-air hominz, the rsdio operator of the lead ship will call the formation
on the air-ground frequency using the forrmation collective call sign, snd
will send QTG followed by the code desirnetor consjistinz of a two digit
pumber group for the frequency to be used for wir-to-air homing. The long
call-up will be used end the entire call will be repeeted three times, with
en interval of evpproximstely thirty seconds between calls. Such an initiael
cell-up might be: TAZ 7A3 T CEWL CEWL QTG 35 AR, mesning, "Formation from
formation leader. I will send my cell for fifty seconds followed by a dash
of ten seconds on frequency 35 in order that you may take my besring. Do

not mswer."

Irmediately after making the third cell-up, the lead cperator will turm his
transmitter to the air-to-sir homing frequency and start the CTG procedure.
RPadio compass receivers in other aircrsfi will st the seme time home on the
frequency of the calls belng made by the lead aircraft cerrying on the QTG

procedure.

The lead operator after completing the QTG procedure will again call the
eortstion and send QVN mesning "I am about to send my call sign and dashes
of five seconds durstion et intervals so that you can home on me". These
signels will be made at intervals of approximately thirty seconds. The
QWN procedure will be continued until rendezvous is accamplished.

In the event an individual sircraft desires to home on & formution or another
gircraft, it will cell the formation lesder or sircraft on which it is

desired to home and send INT QTG, followed by code designator of the freguency
to be used for sir-to-sir homing. The long call-up will be used. Such a
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call-up nircht be: CUHO CUHO V CiWL CIZYL INT 347G 25 K, meaning, "~ircraft
from aircrart. +ill you send your call for fifty seconds followed by =
t;F sagnnd dash on frequency 35 so that I mey teke a beering on you? Go
shead,

The airers‘t, after sckmovled~in- request will immediastely turnm liediscn
}:&ﬂsmi+fur to air=-te-air homing 1...uency end start 770G vrocecdurs., After
=< procedure hes been completed, the sirersft beins homed on will cell the
homing airernft end send ‘VN. The 4V procedure will be continued until
rendezvous is accomplished.

“he aircreft trensmittins the homing sienel will ordinarily use the fixed
antennce. In the event that contact cannot be esteblished with this type
entenne, the trailinc wire antenna will be utilized., If it is necessary

to uase the trrnilior cntenna to rendezvous, the eircraft being homed onm will

so inform homing sircraft before the CVN procedure is started, This will

be dome by including the operatine signel OCY (I em using treiling entenna)

in conjunction with the operatins signal (TG. Such & transmission micht

ba: 742 7.3 V CLVL CEWL QTG 35 CCY AR, However, when usipg e trailing
antenna, the radic compass of the homing sircreft will indicate toward =

point on the sround which is the intersection of & line through the treilins
entenne of the sircraft transmitting the homing signals and the ground. Since
this point 1is considerably to the resr of the aircreft transmitting the homing
signels, uns=atisfaetory results may be obtained. If the sircraft trensmitting
the homing signel is circling and a trailing wire entenns is being used for
trensmission, the radic compass of the homing airplene will swine continuvously
through &n arc of epvroximately thirty degreess Therefore, the pilot of the
homing aircraft should fly so the compass needle is swinging esually to both
gides of the center line of the compass indicator.

If, while flyins in formation, snother aircraft recuests homing sid, and the
treiling wire antenna must be used, the formaticn lesder will deputize one of
the rear elements of the formetion to transmit the homing siznals as the lead
aircraft should never use the trailins entenns.,

5. Directicn Findine !DgE} Frocadurs.

D/F stations are prepared to give two types of D/F service. You can reguest
a "QIM" in which cese you will be given the mecrnetic course to fly to bring
you directly over the D/F station, or you can request a "QTF" in which cass
you will be given your geogrzphical position in the form of coordinates of
latituée and longtitude. Normally a "QIM" is referred to as & "besring"
and a "QTF" as a "fix".

To an sireraft lost or uncertain of its position these D/F stutions are =
valuasble aid. However, to obtain the maximum results when using these
facilities, the following definite procedurs must be used.

a. Csll the ground station snd send INT QIM, The ground station will
answer you by sending INT QTG.

Y. Then send your cell-sign for a period of fifty seconds followed by
a ten second dash and stand by.
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The sround stetion will then call you end send GIM followed

by the course to steer the clase of bearing (one, two or three)
and the time the bearing was taken. Such a cell nisht be:

672 T S5C5 BT QIM 290 QME 1127Z BT K,

Procedura for mircraft requesting e RTF:
fie, Call the ground station and send INT Q(TF.

Y. The ground stetion will snswer you and sends GRX (Standby) snd you
then standby for approximstely thirty seccnds. This is to sllow
the ground station time to alert adjscent D/F stations, inasmuch
@S more than one D/F station must report a bearing to obtain & fix.

¢s dAfter standing by approximately thirty seconds the ground station
will emrll you and send INT CTG,

ds You will then send your call-sien for a period of fifty seconds
followed by a ten second dash and stand by.

e, The ground station will then call you and send JTF followed by
the geosraphical coordinates end time of the fix. Such s call
micht bet 671 V 5C5 BT QTF 2320 North 8915 Hast 1104Z K,

I# Aurins the tims vou ere engsged in "QTG" procedure the D/F station is
unable to obtain & bearing, the ground station will ask you to "QIG" agein.
You will comply, following the procedure outlined above.

Afperuft engeged in trsining flights may request practice "GIM's"™ or "QTF's"
to senuaint crew members with D/F procedure. However, all such requests musi
contain the phrase "PRAC" irmediately before the operatins signal QM or QTF
when the request is mede. For example: 5C5 V 671 INT PRAC QIM K or 5C5 ¥
671 INT PRAC QTF K.

The practice "GIM™ or "QTF" will be given by the ground stetion providing it
will not interfere with normal treffic. If it does the request will be denied
and aireraft will have to request agein at a later time,

“Then an aircraft receives a "CIM" (i.e., a bearing) from & ground station, the
class of the bearing will be indicated. These classifications are as follows:

Class ONE : Dearing accurste to a plus or minus 2 degrees
flass TI0 : Besring accurate to a plus or minus 5 degrees
Class THEREE: Besring sccurste beyond a plus or minus 5 degrees

If you hear any transmission involving the use of any of the D/F operating
signals listed above, you will regard {¢ as an emergency transmission and will

maintein redio silence until the D/F traffic is completed.

E. EMERGENCY PROCEDURES
1. R/T Procedurs.




Mo indicate distress when using a radio voice channel use the phrase "MAYDAY"
(from the French }'aider), making this phrase the address of your cell-up.

If possible state the reason for your distrsss and what you want to do, or
fuuld 1ike to have done. For instance: "Clear the runway", "Get the
Enpineering Officer on the radio”, este. Such a message might be: "Mayvday
Mayday! Thic Is Seven Three One. Number Two Znsine Cut. Clear The “unway
Por Ymerrency landing. Over."

You must remember volce transmission is more limited than Cd tranamission as
far as distence is concerned, snd distress procedure using voice transmission
should be used only when there is no doubt that the ground stetion is within

raceiving distsnce.

B HdT Procedurs.

Do indicste distress when using = CW channel, use the opersting signal 303
as an sddress to your call. All stations hewring the call will irmediately
gtandby after contact has been ssteblished to render any possible aid.

If it is evident that your aircraft must be sbandonsd, ditched or crash-landed,
send a distress messace including the reascn for distress and the position of
your aircraft. If possible, the messsge should be encodeds If there is not
enoush time to do so, the messsge may be sent in the clear. !However, any such
text messeces sent while over enemy territory »ill not include the position

of the sircraft.

I¢ the mireraft is being absndoned, you will leave your lieison transmitter
turned on and will screw down the hand key to & closed nosition before leaving
the sircraft. This is done as it might be possible to take & D/F fix on the
aipreraft after it has been abandoned.

I¢ +he aircraft is being crash-landed, or ditched, you will shut off all your
equimment immediately before takinz your emergency vositiom. T™is is done to
remove any fire hezard from electrical sparks.

Raiio set SCR 578 ("Gibson G4irl" Transmitter) is & hand powered, self-conteined
radio transuitter designed to be used from s rubber life raft in the event your
aireraft is foreced to ditch. It tramsmits a coded signal on 500 kilocycles,
usine A-1 emission, and is keyed by an internal keying device. If desired, a
selector switch may be thrown allowing keying to be done by the hand key
provided. Two types of antenns support are provided: (1) A collupsible
box-kite, or (2) a rubber balloon for which & hydrogen inflating spparatus

4s furnished. If the latter is used, care must be teken not to mllow any of
the chemicals used to overflow on to the liferaft. A signal lsmp is also
provided with the "Gibson Girl" for visual signaling st night. It, tco, may
be coded sutomatically or keyed by hand. However, the radio trunsmitter will
not transmit when the lamp is being used.

In using this emergency radioc, do not £1y the antenna and then crank the
trensmitter continuously. This will only tire out the crew members and
sctually will do no more good than if signals are made at intervals. The
-pecormended procedure is to transmit for the first three minutes of every
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fiftesn minute quadrant of the hour. However, if it is believed thal thers
is & searchinz aircraft or sea rescus craft in the immadiate vicinity, it
would be & rood practice to transmit at longer end more freguent intervals.
There is = complete set o” instructions and Morse characters lithozrephed
on this ecuipment. Follow them closely.

. VISUAL SIGNALING EQUIPMENT

1. Very Pistol.

4 very pistol and an sssortment of colored flares are jneluded in your life-
raft eouipment. These flares should not be used aimlessly, but should be
saved for thet occasion when it is apparent that the searching aircraft or
rescus eraft will be able to see them. If at all possible, very flares
should be discharzed when a searching aircraft is approaching the 1life reft
g5 then more charce sxists of the flare being sesn.

2. Ses lMarkers.

Jeg marker of florescine dye used for visual jdentificution should not be used
aiclessly. The dye should be so distributed that e well defined gtreak is
placed on the weter when the raft is drifting. If the raft is not drifting,
use only enouch dye to mark a well-defined patch around the raft, and replenish

it from time to time.

Se K i;m Ie

Frovided also is s signalinz mirror so designed thet it can be aimed at
gsearching sircrzft or rescue craft. Care must be taken to sim the mirror
in exactly the proper manner, or it probably will not be noticed.

4, ﬂlgiﬂ I_;-‘En-

4 speciel set of Aldis Lamp opereting siznals has been assigned for use while
enzeping in interplane cormunication. These signals were devised to allow
faster tranamission and easier peading when using the Aldis Lemp. They are

as follows:

Signal Opder or Advice

Q "Aborting” (Wing to Leader) or "Aborting, take lead"
(Lesder to Wing).

<D Avorting or leaving sormation in distress, will ditch,
bail out, or crash land.
FL Take over formation lead.
FJ Join me in formstion.
FC Close up formstion.
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Sipnel

Mo g R WM

8

Order or ce

Have resched altitude for bomb run.

Takes new headinz to slternste target or alternets base.
Airspeed too slow.

Am inereasing power.

Airspeed too fast.

What is our location? (‘hen used as gnswer: Our location
is )

————

Are we off course? (When used s snswer: Ws are off course
nautical miles north, east, south or west.)

We are on course,
What is our ETA? (When used as enswer: Out ZTA is GcT.)

Whaet is our grﬂumdayeed? (When used as snswer: Our ground
gpeed 1is knots.
What is wind? (When used as answer: Wind 1is ¥nots.)

—_—

"Radar out" (Wing to Leader) or "Radsr out, teke over lead"
(Leader to Wing).

Turn off radar (Leader to Wing).

Prepare for descent through undercast.

Prepare for ascent through overcast.

Prepare to climb.

Prepare for penstration of front.

Am trying to contact you on interplane frequencye.
Am trying to contact you on 1ieison freguency.

Is the following correct?

Correct.

Say sgain. Repeat.

Receipt of message acknowledged.
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The operating sigmals INT, DI, C and R will be used as in CW procedure, with
the exception thet INT will be used only to indicate "Is the following
correct?".

When signaling with the Aldis Lamp meke certain with the aid of the sichts
providsd, that the lamp is aimed directly at the aircraft being signuled.
In other words, if you are in such a position that you can see the pilot of
the called ship, sim the licht so that you would hit him in the sye, i
instead of an aldis lamp you were using a rifles.

The lense of the lamp should be kept bright and cleamn. Use » soft lintless
cloth and issue window clesning fluid for this purpose.

G. BRIEFING MATERIAL CARRIED IN AIRCHAFT

The containsr used for briefing material carried in your aircraft is a weighted
cenves baz with a serial number stenciled on it for identification purposes.
It is issued previous to a flight and should be returned, contents complete,

to the issuing suthority after the flight.

This baz will contain the following items: Index of contents, Group Routs
Guide, ICD-ATC Rsdio Tacility Chart, msps, current colors o” the day, current
westher forecasts, blank WAF 2 forms, necessary flimsy extrects of S0I, ¥X
Bomber Commend Airport Cuide, and any information deemsd necessary by the
Group Operations Officer for the successful completion of the flicht. In
addition, codes ALACO, ACOD ( ) or GSP 1270 ( ) only will be carried in this
canvas bagz., However, ACCOD ( ) will only be carried on non-tactical missions
and CSP 1270 ( ) will only be carried on tactical missions.

H. COMMNICATIONS PUBLICATIONS AlD FORIS

The Indo-China Division of the Air Transport Commend (ICD-ATC) publishes the
Redio Facility Chart used by this Command. It is similur to the ~AF Radio
Zacility Chert (T.0. 08-15-1) published in the United Stetes. You will
study it carefully and be able to locate desired inforration et a moments

notice.

2. 3 gl Oparation g £ i .

3iznal Operstion Insturctions (SOI) are the publications by which Headcuarters,
¥ Bomber Commend transmits information regarding frequency assignments, call
simn mssigmments, radio nets, etc. to lower echelons of the Command., These
publications are mever carried in sircraft. Extracts of the necessary infor-

rmation printed on flimsy are used for this purpose.

3, XX Bomber Command Memoranda.

Yemorands are publications, each of which is assirned a base number such as
55, which indicates the series of the memorands, end a second number which
indicates the number of the memorenda within the series. The 55- series

V1IiI - 17



memoranda deel with the operations of aircraft and the procedures they must
follow while in flight. Memorands 55-1, 55-2, and 55-3 are especlally
importent. The 100- series memoranda deal with communications. The majority
of communicutions Standing Operating Procedures are contained in this serles
of memoranda.

4., Tacticsl Doctrine.

Section VIII of the Tactical Doctrine contains all information regarding the
conduct of communications on Tactical Missioms. A thorough kmowledge of its
contents is mandatory. This publicetion is on file in the Group Operations

Office and is available for resding by sircrew members. A thorough study of
its contents will greatly increass your efficiency &s far as communications

is concerned.

5. Radia ﬁEErEtg:B EE-

A supply of X Bomber Command Radio Operators Logs will be furnished the

redio operator prior to each flight, so he may keep & record of all comruni-
cations activities during the flight. There are spaces provided %o enter call
signs, dete, mission purpose, etc. All blank speces should be filled in. The
operator will sign his name to the completed log. This log i=s provided for
your benefit. If any question should arise as to when you did a certain thing,
or why it was done, the log can be used to substantiste your statements. There-
fore, the log must be legible and camplete.

It is mandatory that the following entries be made in the log:

. The time of and frequency on which sent of all messages plus the call
of the addressee.

b. The time of receipt of each message.

c. Entries as to the signal stremgth of ground stations and the
strength of atmospheric interference if anye.

d. Any unusual occurences, such as interfering stations on your
frequency, strange stations trying to contact you, jamming, ete.
In recording these occurrences, the frequemcy, time, and call
signs, if heard, must be entered.

e. A complete entry of any distress traffic which might be intercepted.
Aipersft of this Command forced to crash-land have been located
through the alertness of radio cperators in other aircraft logging
the distress traffic occurring before the airplane was forced to

erash land.
¢. Any malfunctions that occur to communications equipment should be

entered in the log. ZEnter time the squipment went out, and if
possible, the cause of the malfunction.
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6. Radio Operators Interrogstion Fomrm.

After eech combat mission you will be interrogeted as to communications
activities during the mission. The msjority of the cuestions asked will
deal with the entries you are recuired to meke in the Radic Los. Correct

and complets answers to these questions are very important, as future
planning and preventative measures depend on the thoroustness cof your Gnswers
to these nuestions. You should ask your Communications Officer for a copy
of the interrogation form to reed snd study so you will .now whet nuestions
will be asked you.

I. MISCELLANIOUS

le Visual Rendezvous Aids.

Each Group is assigned a different color lense insert for use with the Aldis
Lamp in sccomplishing formetion rendezvous. Zsch Croup is also assigned &
different color very pistol flare for this purpose.

2. Yesather Eroadcasts.

All group air-ground stutions broadesst ileco weather for the base at which
the ground station is located. The India bases broadcast the weather evary
hour on the half-hour and the Chine bases broadcast the wewther every Lour
on the hour. The XC{ Bomber Commend o~ircraft Traffic Control Center at

Hsinching, Chine slso broadcasts the weather evsry hour on the hour and the
AACS Trenspert Control ground station at Kslaikunda brocdcasts the wsather

every hour on the half hour.

In addition, ATC stations slong the "Hump Route™ broadcast the weather for
certain fields st fifteen minute intervuls on & special weather freguency.
A 1ist of these ATC stations and their special weather freguenciaes is

contained in the briefing data.

During the first minute of every fifteen minute guadrant of the hour, all

YX Bomber Command sir-ground stations also broadeast a series of V's followed
by the station cell sign. This is done to enable aireraft radio opsrators
to determine if their receivers are tuned to the proper frequency.

%, Iime Ticks,

A1l Indis brosdcast stetions and station WUTK in Chins brosdcast time-ticks
at regulsr intervals. Call sigms, frecuencies snd time of broadcast are

included in briefing material.

4. Codes eand Ciphers.

csp 1270( ) is the short title for the asircraft code which is carried by all
aireraft on tactical missions flown from China. A1l messeages that reguire
encoding will be transmitted using this system.
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ACCOD( ) is the short titls for the XX Bomber Command Aircraft Control Cods
which is carried on all non-tactical missions. All messaces thet recuire
encoding will be transmitted using this system.

Cn tnetienl missions flown from other than the China basss, Rekoh Code
(€D £251) will be used.

5s auitlienticetion.

Authentication between & ground stetion end sirereft, or between sircraft
is accomplished by using the esuthentication system conteined in the codes
1isted in parasgraph 4 sbove, The calling station need not be challenged
esch time & call-up is received, but should any reascnable doubt exist es
to the identity of either the calling or the answering gstation, & challenge
should be made st once. It should be kept in mind, however, that it is
better for vou to challenge mt every opportunity rether than to be misled
by an enemy station.

6+ Security.

The majority of the meterial cerried in the sireraft briefirg conteiner is
olassified. The enemy, if it were to fall into his hands, would profit
enormously by his possession of that material. If the aircraft is in

distress over water, the material should be collected, put into the welshied
contuiner, and disposed of by sinkinz. In other circumstances, try, if possible
to burn the meteriel, or if that cannot be done, bury or mutilate it. Do nct
ettenpt to scatter it over the countryside. It cen be and undoudbtedly will

be picked up. If any of this material is inadvertently lost, report the loss

as soon as possible to the sczency issuing the briefing contalner, so thet a
proper report may be made to hicher headquarters.

T CONCILUSION

Lfter reading over this material, you should have &8 very food ides of how
communications are hendled in the XX Bomber Cormand. These systems and the
aruimment ziven to you to use are provided to make your job as easy as
possible. In the #4nal enalysis, however, the major responsibility is yours,
for you are the man at work in the eirplane., So learn to use your equipment
and kesp the following thourhts in mind, and you'll be a radic operator the
other crew members can depend on and be proud of:

2. Memorize all the procedures you will have to use.

b, Remember that a 16 word-s-minute operator who gets his message through
the first time is a better operator then the lad who burns up the sir
making mistake after misteks, causing everyone a lot of grief.

¢c. Remsmber to listen in before you tranamit end make sure you have a clear
channel. You would not want someone bresking in on your message. Don't
do it to the other fellow.

4. ™a mors you know sbout your equipment, the better you will bte able
to do your job.

s. PRACTICE MAKES PERFECT.






IX. GUNNERY

The first requisite of a =ood gunner 1s a correct mental vpieture of his job
end & knowledge of the capabilities «nd limitations of his equipment. With
the B-29's remotely controlled turrets and computing system, guesswork is
completely elimineted in "Point of Aim". However, the camputer is not e
mezic box which, when operatinz properly, sutomaticully gives excellent hits
on the target. It takesc practice, and lots of it to attain the skill in
treckine, firine, andé renzing necessary to zive the Central Fire Control
(C.F.C.) system mccurate enough deta to obtain percentesre of hits. further-
more, only after considerable practice will you as a gunner develop a desired
operating procedure mnéd do all the necessary things to operste successfully
the C.F.C. ecuipment. Once this technigue iz developed, you can feel confident
in your responsibility becsuse tests indicate you can score more hits with
C.F.C. esguipment than with any other type. The success of future bombing
operations, as well =25 the safety of your own sirplene and formation, will
depend upon your skill with your weapons. Your guns and your turrets are
precision instruments capable of extremely accurate fire, but their depend-
ability depends upon your care and knowledge of your escuipment. Take cere of
it and know how to use it.

A. CAPE 07 BCUIRMENT IN ASIATIC OP=RATICNS

Epch zunner is personally responsible for the cere and maintensnce of his guns
end turrets. Hepairs to the turrets are made by turret specislists and to the
guns by station ordnance personnel. The gun should be field stripped as spon
#s possible after s mission and all parts thoroughly clesned with prescribed
eleaning fluid. While clesning the gun, each part must be carefully exsmined,
and if not found perfect in every detail should be immedistely repleced with a
new part. Parts to be closely exsmined for full and free movement are: (1)
The ejector, (2) the extractor switech, (2) the belt holding pawl, and (4) the
cover group. & -

Thoroughly clesn and flush the firing pin and driving spring cavities in the
bolt. Wash the back plate in the cleaning fluid, but don't scak it as the
cleaning scent may detericrate the buffer dises. Springs should be checked
for length sgainst the "Soring Gauge Chart™. Polish the front of the barrel
and barrel bushing with crocus cloth. All moving or weering parts or surfaces
should be evenly covered with A X.S5, 777 oil. Immediately bgfore each mission
all old oil should be removed and new oil applied. It has been founé that the
gun will perform better at varying temperatures with a feirly heavy coating

of #.%.5. 777 oil. lo gun preperly prepared will freeze at temperstures that
have been encountered in Asiatic operetions.

B. HEADSPACING AND TIMING

Hesdspuce will change, loosening after s number of rounds have been fired,

It i1s, therefore, necessary to set the headspace each time the gun is
sassembled. This is the easiest, yet the most important adjustment to be made.
There ere two methods of setting headspace and one should be used to check
the othar. Note: Bafore saatting hemdapace check the hrasch loeck cem. This
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cem should heve @ slicht lateral floating movement of from .001 to .O0B
of an inch. Be sure the nut fastening the cam is secured with a cotter pim.

1. The First Method of Hesdspscing.

be

Screw the barrel into the barrel extension hand tight.

hsgemble the gun in the receiver with & dummy round in the
chamber,

Install the back plate to prevent the driving spring from
disengaging. However, the backplate will not go past the
0i1l buffer, which will be protruding since the gun will not
yet go intc battery.

With a screw driver or other blunt instrument unscrew the
barrel ones notch at & time, bresking the action esach time,
until the gun will just zo completely inte battery without
being forced or driven.

Break the action snd back the barrel off two more notches.

This will permit faster firing action and allow essier and faster feeding.

2. The Second Method of Hesdspscing.

8, Assemble outside of the receiver the barrel, barrel extension
and bolt, with & dummy round in the chamber.

b, Start with the barrel loose &and bresch lock held firmly up,
lock the bolt, and turn the barrel hand tight into the barrel
extension. Be sure it contacts the face of the bolt or T
slot.

¢. Back the barrel off two notches. If all parts of the zun are
in perfect condition this should give the same setting as the
first method.

2. Timing,

Headspace adjustment accomplished, install the gun charger making sure the
guns are not loaded or pointed in a direction that will endanger personnel
or squipment. For proper timing each of the following steps must be

accomplished accurately to insure positive coperation of guns and chergers.

b

Cock the zun by placing & screwdriver in "socket C" of the
charger and pushing toward the muzzle end of the guns until
the bolt moves to the rear; then relsase the screwdriver.

Check to sees that the sear pin adjJuster has been turned
clockwise as far as it will go.



¢. Insert the zo-gauge (0.090 in,) between the barrel extensicn
&nd the receiver of the pgun.

de Turn the sesr-pin adjuster counter-clockwise omne noteh ut a
time, and after each notch adjustment attempt to release the
gun’'s firing pin by placing = screwdriver in "socket F" and
pushing away from the gun muzzle. Continue to tum the sesr-
pin adjuster one notch &t a time until the firing pin is
relsesed. A click will be heard when the firing pin is
releasad.

e. Cock the sun as described in step a, sbove, depress the nctlor
switch on the sighting station from which the turret iz YLedine

operated, then snueeze the trir-er on the sightinr steticc. -Le
firirg solancié should vieck up snd relerse ihe Fur '« firine pin.
I# +he #irin~ »in is not released, turn the sear pin sdjuster in

a counter clockwise direction until the enasprgizins of the Tiring
solenoid by trigger action csuses +he firing pin to be relecsed,

¢, Insert the no ro-zsupe (0,116 in.) in place of the ro-geuge,
cock the puns, and attempt to fire by scueezing the triscer,
™e Fun should not fire, i.e., the firine pin shoulé not
release, Hemove canee gnd rush the reset button on both pun
chargrrs, Timine is complete.

C. PUEFLIGHT INSPECTIONS

1. Jun Freflicht.

Durine flicht the guns ere not readily accessible, so it is imperative that
you make absolutely sure that the cfuns and ammunition are in perfect condition
when instslled in the turrets by performing the following checks befcre take-

off:
g. Check gun opsreztion using dunmy Trounds.

b. Check all enuipment to see that 1t is safetied by safety wire
whera required.

¢. Check smmunition carefully for excess corrosion, defective primers,

position of the link on the round, position of the round with
respect to eech other, bulges or burrs, and size of extraction rim.

d. Load the srmunition csns meking certain the rounds point in the
correct direction and do not bind in the cans,

2, Turret Preflight.

Prior to sach mission you must msake the following operstional check of your
turret. This preflicht must be accomplished as eerly as possible in order to
gllow time for turret meintenance ané any repairs needed before take-off.
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to

b.

Cs

d.

he

i.

Check all AN connectors for loose wires and tightness.
Chack 01l in the air campressor.

Check ground connsction end brushes in dynamotor and
amplydyne.

With suxiliery power supply, main line, end batteries
on, turn on the auxiliary power switch. The compressor
motor should start and run from thres to five minutes
if st sea level, then stop.

Turn the A.C, power switch on, and you should heer the
dynamotor start.

Check the rheostat illumination contrcl end both fila-
ments of the reticle lamp.

Turn computer switch "in". If by feelinz the gyros you
determine they are running all right, turn the computer
switch "out", to save the gyros.

Turn the turret powear switch omn. You should hear the
amplidyness start, then:

(1) Run the turrst in ezimuth and elsvation.

(2) Check the sight for correct operation in mszi-
muth and slevation.

(3) Check the range control handle for correct

reticle movement.
(4) Check the solenoid and firing switches,

(5) Check the fire cut-off control.
(6) Check interphone switch.

Clean thoroughly the plexiglass sighting window, sight
glasses and filters.

Final Fre ht.

make the following final checks of your equipment, guns, end smmunition
sees that they are in place and ready 1s your responsibility as a gunner,

B

b.

Cs

d.

Check to see that you have your oxygen mask and helmet, flak helmet
and vest, sun goggles and flashlight.

Check your Mae West for COp cartridges and its condition.

Check to see that you have the required spare gun parts and
tool kit required.

Load guns as per group directive. Feed the ammunition sgainst
the cartridge stops putting the double link in first. Be sure
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to have a round in the double link, then check to see that
the ammunition is not jammed in the fesding.

e. Check to see that the pun covers are down and secured during
losding, thst the turret domes are securely latched, and the
turret well safety switches securely closed.

f. Check that the gun chargers are resst.

4. Station Check.

After the final briefing by the pilot at the sirplane, go to your station,
tuke with you the necessary tools and spare parts, and make the following
station checks:

a. Check to see that you have your parachute and seat cushion.

b. Check to be sure the cabin pressure valve is in the open
poaition.

ce Check the oxyzen system. Pressure should read between 350
and 450 pounds per square inch.

4. Check the interphone as follows; put on the headphones, ad just
the throat mike, snd stand by for interphone check. When the
alsrm bell is rung by the airplane commander during combat
station inspection, the left and tail gunners will notify him
thet they heard the alarmm bell. Also, when the phone call
signal is operated by the airplane commander each gunner will
notify him thet his signal light works properly.

e. Upon cell from the co-pilot over the interphone, gunners will
observe and report the position of rudder, elevators, and
ailerons as the airplane commander operates the controls.

f. Upon csll from the airplane commander sach gunner will report
on the status of his own check list as to whether or not it
has besn completed.

D. OPERATING PROCEDURES

1. Durine Taxiing.

The tail gunner will start the auxiliary power "putt-putt” when the pilot
directs. During the taxiing the top gunner is responsible for promptly
reporting to the co-pilot the presence of any approaching sircraft in
£1ight which might interfere with taxiing, but all gunners must report
promptly eny dangerous condition they may observe.

2. During Take-off.

Just prioc: to take-off the pilot will announce over the intarphons "wing
flaps". When the flaps are domn the left gunner will reply, "left flap
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down 25 degrees, sir”, and the right gunner will make a similar report for
the right flap. Fasten your safety belt!

3. After Take-off.

The right and left gunners will report over the interphone es soon as the
flaps and landing gears are up. The top gunner will them supervise the
fire-control system operational check and firing comsisting of the following:

be

Cs

h.

i.

Turn on the AUXILIARY POWER switch on the control box. This
turns on the air compressor and the heaters for the guns, cameras,
and the computer.

Turn on the AC POWER switch. This starts the dynamotor which you
should be able to hear rumning. If the dynamotor does not start,
press hard on the breaker button to reset the breaker. The
opersations thus far have provided sight snd control power.

Unstow the sight and meake sure it has freedom of motion throughout
its entire szimuth and elevation travel.

Turn up the rhecstat for the reticle light, check to see that
both lamp filsments lizht, and that the renge control wheel cen
be moved over its entire range.

Turn the terget size input knob to see that the target size
figures appear properly.

Select & filter combination and adjust the reticle lamp brilliancy.
As a rough puide it is suggested that enmough filters be used %o
permit you to see the reticle with reasonable brillisnce when
locking at the brightest portion of the sky, not including the sun
or area adjacent to it.

Set the switches on the blister system control box, blister system
switch box, end nose system switch box in accordance with Standard

Upersting Procedure.

Put yourself in a comfortable position for scanning and tracking.
Have padding whers you will need it. Kneel with your knees spread
wide apart. Place the mike cord, oxygen hose, etc., so that they
won't be in your way as you track with the sight. Adjust your
eclothes and parachute harness sc you will have proper freedom of
novement,

Last, but by no means lesst, feel for the best position of your
hands on the sight grip. This is important beceuse you have to
get your grip set right and quickly when you spot a target, so
you should know from practice how to come in on the grip quickly.
It you do it wrong, yau will have to change your grip during
tracking. If the tracking is jerky you give the computer wrong
information, it will compute wrong, and you will hit nothing.
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4. Turning Vn the C,F.C. System.

The generators cennot start all of the turret amplidynes at cnce so esch of
you must teke your turn. The sirvlene commander will tell you when to start
your equimment, and when he does, take the following steps:

La

be

Ca

de

f.

he

i.

Turn on the rest of the switches on the control box merked
POER one et a time st ten second intervals and listen. These
start the smplicdynes which mske quite a noise. If you don’t
hear them start, open the switches sgain and press hard on the
eircuit bresker reset button and then try sgain.

Turn the CRPUTER switch on the control btox to IN. This supplies
DC power to the cauputer and sight gyros. See that the computer
IN-CUT light is ON. This light should be on when both the com-
puter switch on the control btox is (N and when the camputer
stendby switch is at STANDBY., It also lights when you are out-
side of the computer's limits of control.

Turn the COMPUTER STANDRY switch on the sight to IN., The IN-COUT
l1isht should zo off.

Cicse the action switch =nd move the sirsht. Check to see that
the primary control turret follows the sight. Hemember, the
top gunnar cen see the upper turret, the tail guuner can see the
tsil mount, the blister gunners cen see the lower aft turret
guns when the turret is pointine broedside, end the nose punner
can heve the top gunner check the upper forward turret and have
the navigator listen for movement of the lower forwsrd turret.

Check the secondary control in sccordance with Standard Opersting
Procedure. Observe that the sccondary turret follows the sight.
The blister sunners should also check for the proper siznal
indicetor lizhts on the aurxiliary control box.

Dim the lights on the auxiliery control box in the blister
sighting station to the proper brilliancy to suit you.

If he hasn't already informed you, check with the nuvigator
over the interphone to see that he has set the altitude, air
speed and temperature on the hend set.

It 1s sssumed the tarret will first be seen when it is a long
way off, so set the range control for the smallest size reticle,
or moximum range; and you will be ready to start tracking when
a target 1s sighted.

If the airplane commender wishes you to fire a short practice

burst, turn the guns switch from SAFE to FIRE and when finished
return to SAFE. Make your bursts short and be sure you aren't
aiming at someone in your formetion when you press the trigger.
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If the mission is a long one, the sirplane commsnder mey went you to shut
down to STANDEY, If he does, take these steps!

5« Putting the C,¥,C, System At STANDHY.

a. Stow the turret by stowinz the sight while keeping the action
switch depressed, Be sure you know what position to stow
your turret.

b. Turn off the TURRET POWER switches to shut down the amplidynes
and then release the action switch.

ce CAUTION! XNever turn the system all the way off until the end
of the mission. Leave the AC control power on to keep the
tubes and other perts warm and ready for action. DPe sure to
turn the TURRET POWER switches on epain before entering the

combet zone,

6. Scanning.

The sirplene commander will assign you an area to scan when you are in a
combat zone. Keep a sharp lookout when you receive your assigmment. Ir
you are not on the job you meke a blind spot for your airpleane, See your
enemy first and you will have & better chance of bringing him down.

I# you wish to move the sight while scanning, leave the action switch open
so the zuns won't follow elong, but when the target appears take thess
four steps:

a. Report the target to the fire control officer by the
o'elock system.

b. Recognize the target as enemy or friendly. If it's an
enemy airplane, identify and check wing span.

c. Set the target size on the reticle. Note: You may find
it helpful to set the target size previously to the wing
span of the most frequently encountered enemy fighter.

4. Turn the guns switch to FIRE.

7. Sichting.

%hen you are su-e it's en enemy airplane, get your sights on him and stert
fcllowing, teking the following steps:

L]

a. Put the reticle center dot right on the middle of the target and
keep it there to the best of your ability. The computer will
muke all the necessary corrections for ballistics, parallax and
legd.

b. Kesep the range set properly by spanning the target with the reticle
carefully. Rsmember the computations of the computer are no bettier



E.

.

B

than the data you give it, and renge is one of the lmportan
items.

Be sure you get your hsnds set on the grips the way you like
them so you won't have to change your grip while tracking.

Sight with both eyes open. It's netural, much eesier, and it
works.

Track the target smoothly becsuse if you don't you won't hit it.

The computer calculates the amount of lead to cive the gun fram

the rate at which you turn the sight. If you turn it in & series

of jerks, the computer will jerk the guns back and forth. Don't
pause when you fire & burst or jerk the sight while you are tracking.
If you do get off the target, come on again smoothly. Keep adjust-
ing the range hancle continually so thet the r-ticle just spans the
target's wing-span or silhouette.

If your own sirplane is rolling or meneuvering in evasive action,

keep on tracking smoothly. The computer will make all the

necessary corrections for you. The main tning you heve to do is
keep the center dot right on the tarcet end spun its silhouette .

with the reticle.

When you change from one target to enother, slew the sight quickly
with the mction switch open. When you get on the new target close
the sction switch again. This prevents the computer from cranking
in erronsous lead corrections, especially during nose attacks.,

Firine.

a. Fire before the enemy does. Bezin firing at 1000 rards renge
except in nose attacks when you should fire as soon &S you see
the targzet. Keep your target in the reticle end don't try to
sight with tracers. If you are on the targst and have it
properly spanned, the computer will do the rest.

b. Fire short bursts. The meximum rate of firing should not excesd
20 rounds per minute per gun (two seconds of firing). In extreme
cases ten rounds per gun may be fired every 15 seconds.

Cs ain, keep tracki smoothly while you firing.

d., Release the trigger whenever control of a turret is trensferred
from one station to esnother. You don't want the zun to be firine
while the turret is slewing around.

s. Protect your own eirplene and your formetion from cook-offs.

When you are not tracking or firing and there is any possibility
of & cook-off, stow your turret where it will be safe. Remenmber
there are other sirplanes in your squadron that may be hit.
Position the guns for meximum cooling when you are not usinz
them.
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Es

he

Listen over the interphone constantly ana wnat 1s golng
on in the rest of your airplane. W#henever you heve snything
to say, be clear and concise. Keep discipline over the
interphone.

There is so little time to do enything durinz nose attacks
that & certein emount of advance preparstion on the groumnd is
necessary on the psrt of the nose gunner. When in the eir,
preset the target size you anticipate will attack you, set

40 feet if you don't know, and preset the 1000 yard renze
previocusly marked on the ranze handle. With the atetion in
operating condition, point the sight straight shead snd hold
the sction switch closed for 10 ssconds. This presets the
correction with which you will start firing when sttacked
from the noses. Relesse the action switch but leeve the sight
in position to greb it ouickly bescause when you are attacked
from the noss you will heve just three seconds from the time
you first see vour enemy until eccurste firing is impossitle.

When you snot en attacker, put the reticle on him and fire.
You won't have time to do much more than that. Deware of
decoys who drop off to the side to draw your ettention away
from the next attacker. If the attacker fells off to where
he can't shoot at you, open your sction switch and stop
trackine him to avoid sstting up larze corrections in the
commuter which will be errors for the next attacks. As soon
gs an attacker hes pessed, reset the 1000 yerds rense, and
s=t the guns dead ahead to oreset your correction for the next
attack. If there isn't time, open the action switech, slew
beck onto the new enemy, closea the sction switch and fire.
Be sure always to open the action switch when slewine.

9, Before landing.
Q Before landing the followinz steps must be tnlcen:‘

Ea

b.

Ce

de

T™irn the GUNX cwitch on the control box to SATE,

Stow the turret by stowing the sight, holding the ection switech
closed. FRech turret should be stowed by the Funner hevins the
primery control. The right blister gunner should stow the
Jower =ft turret., The upper turrets are stowed at zero azimuth
and 45° elevation.

hen the turrsts are stowed, turn off all switches on the control
box and then release the action switch. Push in the stowing pins
on the sizht in both azimuth end elevation and cover the sizht.

When the pilot announces over the interphone, "Irepare for landing"”

the tail gunner should stert the auxiliary power putt-putt in
accordance with Standerd Opereting Procedure.
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e. 'hen the pilot announces over the interphons, "Wine flaps”, the
right and left blister gpunners should wstch the flaps snd report
"Laft flep down 25 degrees, sir", or the richt flap as the case
mey be,

f. Fasten your safety belt!

10, After lending.

After lending you should teke the following steps:

e, Disarm your guns, guarding them so nc cne passes in front of
them before they are cleared. Note: During disarming the left
gunner should guard the lowsr turrets while the ri-ht gunner clears
therm. The left and top sunners should clear the upper turrets.

b. Remove the turret dome, open the gun cover, and take out the
emmunition belt. Be sure the last round is removed from the
charber!

¢. Remove the smmunition cens but leave +ha receiver alone,

d. Take the guns to armament, empty the ammunition cens and remove
all smmnition from the airplane and teke it to the armement
section, also.

®. The tail gunner should clear the tail mount and run a swab of
bore clesner down the cannon barrel to protect the sun until

maintenance men arrive.

#. All gunners should report all malfunctions of the central-
station fire-control equipment to the top munner. The top
zunner will keep a record of the status of the egquinment,
including shorteges and malfunctions, notins any repairs and
chenges made and will report them to the flirht enzineer.

ge. After campleting the above sieps, gunners should report to
Intellirence for interrogation.

E. LENGTH CF BURSTS

There are several factors to consider in arriving at sn enswer to the guestion
of how long a burst it is practical to fire. The spmunition has a high degree
of accuracy. At 600 yards, when fired from an sccuracy rifle held in & V-block,
4t will group in a circle 18" in diameter. When fired single shot, using an
aircraft machine gun on & tripod mount, tests have shown & 20" circle of fire.
In s burst of 10 or 12 on the same mount the group was spproximately five feet.
When longer bursts were fired, it wses observed that the gun soon lost accuracy,
even though it remained relstively stationary in the mount. When over fifty
rounds were fired, in ome burst, the projectiles tumbled in £1irsht and dispersed
over a 75 foot area at 600 ysrds. When the barrel hes been overheated, 1t will
be found that it cannot be relied upon for further accuracy even though the
lands and grooves measure up well and the barrel, to all sappearances, seems
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good. If the ext-rior of the barrel hes a burped ®nbesTancs, it should be
tested by ordnence before further use. When & berrel becomes over-heated
it expends to suck an extent thet the muzzle velocity decreeses seversl
hundred feet per second. This decreese econtinues as the barrel continues
to expend, until = point is reeched where tumbling of the projectiles tekes
plsce and controlled fire is reduced to & few hundred feet. The accurocy of
the fire delivered, therefore, depends not only on how steedily the gun 18
held, but £1so on the length of the burst, end the condition of the berrel.
If & cunner fires short bursts of three to five rounds, constantly usinz
his sizhts, he will have & tight group and a high degree of sccuracy. This
is the most effective method of firing your machine guns.

F. XEVY TACTICS

The importence of search cennot be over-stressed. If the ememy is eble %o
attack unseen his chences of scoring & victory and meking & clean getaway
are about 100%. In order to do this, he will attack out of the sun or from
cloud cover if possible and #o to great lenmgths to intercept our formations
gzoing to en? returning from the targets. It has long been recopnized that
surrrise affords greet adventages, and the Japs are fully capable of pre=sing
every advantace. lany crews hsve seen end reported enemy ficghters tuming
in to attack but not pressing the attack home. In these cases they hove
turned off becsuse they have been hit, or they have seen our ships on the
glert. Hed they seen thet we were not on guard, they would have come in
pressing the attack. It is imperative for you to be &t your stution wnd

on the alert during the entire missiom. There is & grest temptation %o
wetch bombs fsll, aircraft go dowm, &nd, in geperal, abendon the field of
gearch assiegned. By doing this, you give the enemy the necessary advantase
he reqguires to meke & successful attack.







X. IETELLIGENGC

A« INTRODUCTICH

The Intellicence Officer in your cutfit hes the responsibility of mowing
the enemy - what he is like, whet his strength is, whet his rescurces are,
whet he cen do to us and whet he can't do, end what he can do to prevent
you from knocking him out of the war. Farticulerly, he sees that you get
the informetion that will help you penetrate enemy defenses, identify the
target, drop your bombs and return safely to bass.

Zis job is to sive you all informetion vossible on the reasoning and
thinking of the enemy, on his air forece, on his pilots, on his sirersaft,
end on the serial tactics he uses., JIt's his job to teach you ell there
is to know about escape and evasion, mbout your behavior if you are
eavtured, end about survival end walkout if you have to bail out over the
"“hamn™ or in occupied Chira.

Ys will teach vou all he can about antiaireraft, searchlights, and barrage
ballcons, end will pive vou the best aveilsble estimates of enemy fighter
order of ba*tle - its strencth and probable locetion. He will teach you
sirere”t recogn’tion, not cnly so that you'll be able to cut down the
number of Spitfires snd Mustsncs we kmock out of the sky, but sc you'll be
femilier with Jap plsnes. Thus, when you bump into & new one, you'll be
gble to svot it and report it as such. He will spend a lot of time with
you on tarset ané terrain identification, so thet you won't fly 1500 miles
tc a turset and drop your bombs on the wrong installstion. He will tell
you abcut security snd why it's so important to keep quiet about certain
things at all times, and all things at certain times. And he will keep
you posted on the war so that you will kmow whet's going on in the world
and get a pilcture of what your outfit is doing in relation to the whols
war effort.

Just before esch mission he will give you all the latest intelligzence infor-
metion relstive to that mission at "briefing™, and will st the same time
zive you tc carry with you as much pertinent written information as he can
within the limits of security. Among other things, at the briefing he will
probebly ask you to wateh for certain types of aireraft, for map discrep-
ancies and for enemy shipping so when you return end are interrogsated you
can play & double barrelled part in the wer effort: That of heving dropped
bombs on the enemy, and thet of having mede some observation whichk will
help to complete our picture of what the enemy is, hes, and does. In the
YX Bamber Coarmsnd, your observetions as reported in imterrozstion, their
gccurecy and detail, are probebly more important than in any other air
force operating today. You are the first to fly over the Japanese homeland;
to meet their newest and heretofore secret defenses; to see and photograph
their harbors, sirfields and industrial installaticns; and to help your
intelligence officers out together the piecea of the picture puzzle that is
the enemy. As a result of your efforts he will pass on to other Air Force
units, the Amy, and the Mavy, information of vital importance to their
operstions. Be on the alert, know what to look for, jot down and remember

every detail of importance.
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B. THIATRE CRIENTATION

Un the following paces are two maps gziving you st a glance the geopraphical
pleture of XX Bomber Commend operations. Map No. 1 shows thra VIR bzses in
India, the VIR bases in China, the "Hump" ares which separstas the two and
the areas to our South and Zest, Map No. 2 shows the Chine basss in thaeir
relstion to targets in ths Japsnsse Islands, YManchuris, Cccupisd Chins,
Formosa, mnd othar points that may appear in B-29 bombd sichts in future
operations. Some of the chief friendly sirfields in additicn to VLR bases
are elso shown.

Study these meps carefully as they should answer many gquestions that may
comes to your mind.

C. JAPAN

The result of the Jap Aisregard for truth is that the war, as reported
through Jap microphones, has reached a farcicel state in the best "Gilbert
& Sulliven™ traiition. This woild be cuite humorous sxcept that the Jep
is pa‘ng resl bullets in his actual fichting.

We must alweys remembesr that Jap propagandas, despite its untruthfulness, is
used purposefully. Therefore wshen listening to Jap radio programs, or
readine Jap propaganda reports. we must ask ourselves, "wh=t is thes bill of
goods he is trvinz to sell me?" Jap provazanda is usually funny end ridicu-
lous, but it ie not to be lauched off. It is a d=adly serious effort on the
part of the Jap to dafeat us. It is earried on with great energy and persis-
tance, and here and thers with guile and cunning. Fropazanda is one of the
Jap's clumsisst and least effective weapons, but it is a weapon and he is
wislding it with all his mizht.

A great deal of nonsense has been written about the Jap, about the polite
hiss with which he speaks, and the polite belch that zoes with his eating.
The truth of the matter is, that ss an individual the Jap is a rather ordi-
nary individusl equipped with about the ssme instincts as the rsst of us.
Fut as a nation the Jap IS different. This is not a paradox but a
perfec®ly natural result of the isolatiom in which the Jap nation has
developed, resulting in a set of ideas snd customs "queer" by our standerds.

As a fizhting man the Jap is aversge to zood. He will carry on under the
most extreme hardships with a blindly animalistic stubborness. He will
ficht, when cornersd, to the last man with an unparalleled fanaticism. But
he is not a "brainy” or imszinmtive fighter. He can be out-thought, tricked,
and besaten. His pilots are gcod, but not good enough. Now we have him on
the run almost sverywhere. Even though he is being beaten, and even when
gtarved, sick, and discourared, he will ficht on with the desparation of a

cornared ret.

Under the lash of the sword, wielded by utterly ruthless rulers, the Jap
nation hes bsen cowed into the most abject regimentation for centuriles,

So completely have the rank and file of the people been subjectsd to the
fow rulins families thet they have accepted without question a totalitarian

X-2
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way of life far more rigid than anything Hitler ever dreamed of. This way
of 1ife has been retionelized and ideamlized as worship of the desccndant of
the Gods, the Hmpsror. But =ctually it is a device, parhaps the greectest
hoar in history, by which one hundred million people are kept in subjection
to the wishes of a handful of rulers.

D. JAPANESE AIR FORCES

The Japanese Air Force is hard to understend only bscsuse Japanese is hard
to understand. Stripped of the Jap hen tracks, they are .just another air
force. Thsy are NOT independent, but erms of the Army and Kavy like our
outfits.

The Army Air Force is divided into Air Armies which the Japs call Kokusums.
“hese are rmore or less permanently located and are roughly like our "Air
Foree”. Next in line is the "Flying Division” (Hikoshidan) which is the
largest tactical unit, something like our Combat Command. Then, parallel
to our Combat Wing, comes the "Flying Brigade™, 2 mobils unit under the
"Division". Under the Brigade naturally falls the boys who do ths work,
the "Flying Regiment” (Hikosantai), which is roughly equivalent to our
Group and which has 27 aircraft with nine planes per "squadron” (Chutai).
Carrying this thing down to almost the last Jap, esach scuadron {s made up
of three "flights" (shotai) with three plames each.

The Naval Air Force, sccording to all reports,sre the big leaguers, Thay
have both land-bassd and ship-based aircraft, with their so-called 3rd Fleet
controlling all carrier-based stuff. The organization of this outrit is

even more complicated. "Air Tlotillas" (Kohusentai) ars equivelant to the
Air Armies in the land-based or=snization and these are divided up into "Air
Attack Forces" (Kushubutai), their largest land based tacticel units. Some-
times =s task forces they form "Base Air Forces". The carrier-based outfits
are flexible and vary considerably in strength, but their most important unit
is the Kokutai which gensrally has between 27 and 45 aircraft when it starts

operations.

You'll run into the Army Air Force in the Southezst Asia Theater, China,
Eorea, end Manchuria. The Naval Air Force units are primarily assigned to
Japan but they're also around in goodly numbers in Formosa, the Fhilippines
and the Netherlands East Indies, Theres are aleso a number of Army units in
the Philippines being about equal in number to the Navy units there.

Jap first class sirfields are mostly comparable to our medium bomber fields.
Their second class fields hardly would accept one of our light bombers.
That gives you an idea of what to expect of their third class fields and
emsrgency landine grounds. They used to build brand new airfields by the
dozens with & 18t or 2nd class field serving as a center for & bumch of
"hanrer-on” fislds. Now they confine their mctivities mostly to subsidiary
strips and runways adjacent to those already built, Larze cities and
transportetion centers generally attract their major fields. Third class
and smergency fields msy be found anywhsre and are associated with their
ground forces advances.



Don't discount the Jup Air Foree. On the rosd they've made s poor SHowins.
But they're roins to be nleying on their hoze prounds, and they're roines to
be mad, As far as your team is concerned, treest sach opponent ms thoush he
were the beast in the business. Zach Jap is & devil - and even if he's a
chump, he may be having a good dey sns be as hot ss hell.

E. JAPANESE FIGHT R ~JRCRAFT

1. From Pesrl Harbor to Mid 1944

The original decision of the Japensse High Command to sserifice armor, fire
nower and sturdiness in combet aircraft for maneuvarsbility and climb is one
of the sreatest sincle contributing factors to the stercering defesnts suffered
by the Japanese Air Force to dete, A trainine manusl, published in July 1939,
typifies Jepaness thinking of that period and the early years of ths war.
Mansuverability is listed as the No, 1 characteristic th-t cocbat eircraft of
all types should possess. Speerd, range and "excellence in climbing end
descendline ability" ere also listed. Thers i3 no mention of =rmor.

Having conceived & feulty doctirins, the Jepeness set sbout executing it in emn
admirable fashion. Jeap fighters, particularly the Zeke, were the most maneu-
verable end festest climbing combat planes in the sir. Cur fighter pilots
were amazed, and for a time, dismaysd by the acrob-tic efficisncy of the Zeke.
They thouzht at first that they, too, hed to be acrobatic flyers. They soon
lesarned, however, that their P-40's end F-39's had four advanteges which, if
enployed properly, could overconie the Jap's two adventeges which were maneu-
verability end clixb., These four advanteges were the diving speed, armer,
fire power and oversll sturdiness of our fighters. It was then thut the
fragile, lichtly amed and un-armored Jap fichters bejen to fall in large
nunbers before the guns of U.3. Nevy and U,5.A.A.F, plenes,

New Jepenese fichters, notably Nick, Tojo snd Tony then made their appearance.
In eddition to beins fester and better sll eround aircraft, certein compromises
with the original Jspanese doctrine were indicated. Tojo and Tony were heevier
end sturdier then any previcus Jap single engine fichters, and carried slizhtly
heavier armament. Tony alsc had ligcht armor to protect the pilot, the first
Jap plane to exhibit armor of eny kind. These refinerments were incorporated in
new versions of same older models during late 1947 end early 1944. Today, all
Jap fichters carry hesvier sarmament than previously, most of them have some
kind of =rmor, and some of them have tank protection of one variety or another.
Japanese planes have not improved to the extent that they compare favorably
with U, S. planes in these detnils, and evidence of the original Jap thirking

is atill definitely apparent.

These, then, are the Jap fighter plenes as we knew them up to the middle of
1944. They renain the chief operstionel fishters of the Japanese Air Morces
today, and are highly meneuverable, fast in c¢limb, fragile, moderately armed
ané armored, and when compared with first line U.S,, British and German

fighters, of only moderate speed. Silhouttes appear on a followins page and
detmils of their performence snd cheracteristics are shown in Table No. 1.

e : X a4
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2e New Jepspese Fiohter Adrersft

It had been known for some time that the Japenese were sxperimenting with
new aircrsft, but it was not until = number of documents were captured at
Saipan end other plsces in the South West Pacific that the full extent and
scope of the Japanese program coulé be evalusted. It is now reslized thet
a new, wodern Air Foree is in the making which will be a serious threat to
the Allies if the Japanese have sufficient time to fulfill their clams.

Both Army and Navy eircraft are being redicelly improved and & wide variety
of experimental types are undergoing tests, GQuality and design are described
&8s excellent. Many new models have alreedy been put into service in small
numbers. Following are the chief charscteristics of the new fighter aircraft:

2, Many are preliriinarily sssessed &s being in the 400 MPH "Plus" class.
b. liew enginas which develop 1800 to 2000 H,P.

¢e Incremsed sun installstions with heavier caliber gums.

d. Yore effective armor.

e, llore effective tank protection.

How many of these new aircreft will become operstiocnal in quantity during
the remzinder of the war is a metter only time can tell. The Japeneses will
meet tremendous obstacles in mass nroducing the new types whils maintaining
existine oroduction. Furthermore, if these obstacles cen be appreciably
overcome, Japan is still faced with the problem of obtaining an adeguate
supply of fully trained pilots to fly her aircraft. The fact remsins,
however, that the basic Jap concept of what cheracteristics a combat fighter
nlene should posses has radicelly changed, At least from the stand point of
the sircraft he flys, the enemy will be a more formidable foe in the future.
Some of the new plenes are already in operation. More and more of them will
be mat in the coming months.

In meny cases, the new Jap aircraft will be encountered first by B-29 crews
in missions over the Japanese Islands, and it will be your responsibility

to report fully end completely the recognition features and performance data
observed. The Navy and the AAF are hungry for any and al] informaticn on
these aircraft, so report everything you see no matter how small or incon-
gsecuential it may seem. Table 2 lists most of the known informmation on

these new and experimentel fighters. Your Group S-2 will give you additicnal
date a3 it becomes availabls,

F. JAPANESE FPIGHTER TACTICS

1. The Jep Fighter Pilot

Japsnese fighter pilots have displayed very marked differences in ability.
At first, in the months following Pearl Harbor, Jap pilot ability was reported

X-5
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&3 excellent. Then towerd the letter part of 194Z reports came in fram all
theatres thet the newer Jap pilots were fer inferior to the oririnsl ercp,
Tﬂst of which were then no longer flyirg, =xcept possibly with their gncestors.
Since that time, howaver, the Jep hes been able to put some crack pilots inm
the air, which mccounts for the disparity in pilot ability being enccuntsred
at the present time. The good pilots appesr to be in the minority, but as a
bomber crew mever knows the gquality of its opponent until combat is actually
joined, the safe rule is to assume he is better than good. This is parti-
culerly trus of micsions over the Japenese Islands where the cresam of the
enamy pilots are or will be based. On the whole, Jap Navy pilots are rated
suparior to Jap Amy pilots.

The evidence it strong that Jep fighter pilots sren't in the seme learue with
U.S., nimmen when it comes to sunnery, despite a trend toward improvement on
the part of the Jap., Here agein, however, there are good opes and poor ones,
and the bomber crew thet doesn't eive its opponent the benefit of the cdoubt
is worse than fooclish.

It is pretty generally agre~d the averare Jap pilot hss plenty of intestinel
fortitude but lacks inrenuity end judgement. He had been teught to fly and
fig#ht in certain weys, which he almost always follows, whether they are

called for or not.
2s Jap P ar Tactie ainst B-29's O ht Missions

Jap tactics sgainst the B-29 are in the embryonic stage and have pot as yet
fallen into definite patterns. This is ceused by sevVeral factors. The
superior speed of the B-29 as compared to other heavy bombers has been e

tough tactical nut for the Jap to crack in that it calls for a finer degree

of timing on pursuit curves, and mekes it more dirficult for the fighters to
position themselves properly. Conseguently, Jap sttacks in many cases heve
bean carried out in & haphezard, scmewhat catch-as-catch-can manner, Purther-
more, the Jap has attempted to feel out the defensive fire of the B-29 in
order to determine the best means of attacking it. The best fighier maneuver
sgainat any bomber formation is & well planned and executed attack coordinated
by two or more fighters. Coordineted attacks arainst the B-29 have been very
much in the minority becsuse of the difficulty of coordinating attacks sgainst
a fast movinz target. DJMore coordinated attecks will undoubtedly be experienced
ip the future as Jap knowledze of the B-2¢ increases. It can be expescted that
Jap tactics egainst the B-29 will become more crystalized and teke on more
definite cheracteristics es additional missions are run.

2. Fpemy Tactics During 4 Typicel Daylisht Mission

Jap fichter tactics during a typical B-29 mission are set forth here for back-
ground information. The Primery Tarret wes Anshan, Manchuria and it was
attacked during deylirht hours by B-29 formaticns varying in size fram 4 to

16 mircraft.

A few sporadic attacks occured en route to and from the targst, but 90 per cent
of the total were encountered in the immediste target areea. Participating in
the mission were 109 B-29's of which 84 were intercepted by Jap fighters who
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mede = Pntnl of 248 attacks. The attecking force was composed chiefly of
Tojos, Yicks and Oscars. Of the attacks in the target area, 58 per cent
occurrsd before, and 42 per cent after, "bombs away”.

Eecruse of adverse westher conditions, B-29 formations were loose, allowing
sufficient space for Jap fichters to ware attacks egsinst inside nlanses. In
rrevious missions where tichter formaticns were flown, enemy pilots concen-
trated attacks sgainst the lead and wing plenes. In this mission, however,
the distribution of attacks was haphezard.

Forty-two per cent of the enemy attacks came from the front quarter (11, 12,
end 1 o'clock). The Jap hes shown a preferaence for the frontel approasch in
all recent B-29 daylirht missions, snd the sbove distribution is typical.
As to level of approach, in the Anshen Mission 41 per cent of the attacks
were high, 32 per cent low ané 27 per cent level, which indiceted a change
from the two previous B-29 missions where enemy vilots showed a preference
for the low approsch. This is one of the flui¢ and chanving aspects of Jap
tactics sgainst the B-29 end is probably a result of Jep experimentsntion es
to the best methods of attacking our aireraft. The exhibit on the following
raFe illustrates disgramatically the direction and level of attacks for the
Anshan missicn.

The enemy opened ire in only 52 per cent of the encounters, which indicates
be is experiencing difficulty in timine sttacks sgzainst the B-29. Our eir-
eraft opened fire in 77 per cent of the attacks, fire beinz withheld in a
oumber of encounters becsuse of the denger of hitting another B-29 in the
formation. Eight BE-29's were demared, none seriocusly, as u result of enemy
air opposition and none of our aircraft were destroyed. Claims listed 11
enemy aircraft destroyed, 9 probnbly destroyed and *1 demsged.

Znemy vilots were more epgressive anéd pressed more attecks to close guarters
than in any previous mission, with 62 per cent beins closed to 500 yards or
less, A few were pressed to distences of 50, 35 and 70 yards. Normsally,

Jap pilots have not b=en so sager. A wvarilety of breckaway neneuvers wes used
by the enemy, but dives and split 3's were seen more often than sny of the
others which included rolls, climbs, banks and chandelles. Jap nilots made
good use of clouds in many of his breakeways, particularly fast dives into

cloud banks.

We s=e then that the typical Jap firhter sttack came from either 11, 12, or
1 o'clock high, wes pressed to about 300 yards ané broke away in = fast dive,
g8 shovm in the following diegrem.

S



DIRECTION AND LEVEL OF ATTACKS
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Vost of the coordinated attacks experienced in the snshan Mission were
executed by two Jap fighters in treil, slthough several attacks wcre
reported where the anproaches ceame from two different directions. Ex-
cerpts of crew reports are given below with diegrams end illustrate beth
types of attacks.

a. Two Tojos sttecked in trail from 2 o'clock low. The enemy
opened fire at 800 yards, and pressed the attack to 50 yerds,
breeking away in pover dives. One of our aircraft sustained
hits in the fuselage behind the radic operutor's pousition.

o+

b. Two Tojos, one coming in et 11 o'clock hish and one ut 2 o clcek
high opened fire simultanecusly at sbout 1000 yarda end closed
to 700 yerds. Our sircraft rcturned fire but no damage was done
on either side. The Tojos broke into sharp dives.

4 pumber of serisl bombing ettecks were reported during the mission which
substantiastes the trend towerd greater use of this weapon by the Japanese.
Only one B-29 was demsged as a result of a>rial bombing an” damace in this
case was not serious. In some instances aerial bombing attacks were
coordinated with other fighters also droppiny aerial bombs, or with plenes
pekine normal fighter attacks; but usually the bombs wers dropped in single
plene encounters. Release of bombs during level flight was the method used
most often, although some cases of dive bombing tactics were reported, and
also of planes releasing their bombs while in benkinz turms. In all cases,
except one from the rear quarter, anproaches we—e made from the front guarter
between 11 and 1 o'clock. Relesse was made ususlly from a di~*rnce of £50

to 300 yards sbove the B-29's elthourh a few relsases at 600 to 700 yards
were also observed. In the case of dive bombing releases, th. enemy fichters
on some oceasions continued their dives through the formaticns. Accurecy of
aimine seemed to be better than in vrevious missions as mony neer missas
ware recorded. A veriety of types of merisl bombs wes used by the cnemy

end consisted of both the phosphorous end fragmentetion types. Msny o” the
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bombs did not explode within sight of the crew members.

4s Jap Pighter Tactics Ageinst B-29's - Night Missions.

The Japanese a3 yot do not have proficlient airborne redar equipment, at
least in operstional usa, =nd there have been no indicsations of the employ-
ment of "Groumd Tontrolled Intarception” (GCI) eguipment. If and vhen the
ensmy develops this equimment the vnicture of nisht tactics sgrinst B-29's
will in all likelihood chanre avpreci=bly. At the present time, however,
his efforts have been largely confined to the tare.t areas where our for-
mitions are vicked up by searchlichts, esnd to the sporadic contacts he has
beaen «ble to make with his movre or leas primitive =irborne redar which is
of the Air-Surface Search variety. Consequently, sir opposition to B-29
nizht operutions has been slight. In two of our missions only a few enemy
attacks were recorded, while in twe other missions sir opposition was non-
existent,.

.5 BEpnemy Tactiecs Duri J t Missic

The following date vertezins to tacties encounterasd during & night mission
nerinst Palembans, Sumntra. Only eight B-29's wsre intercepted resulting
in a total of 26 attacks by the enemy, none of which did any damage to our
ajreraft.

Varyine from daylirht attecks where the majority of the passes orizinate
from the frontal aquarter, attecks in this case were distributed quite
evenly from =11 directions around the clock. Of the encounters, 48 per
cent were low, 40 per cent level, end 12 per cent high. In g:neral, the
Jap pilots were not egpressive, and 69 per cent of the attacks terminsted
between 500 =nd 1000 yards. 3Several crews renorted that concentrated
machine gun fire from the B-29's had a definitely deterrent effect ageinst
attacks being closely pressed. The snemy returned fire in 22 of the 26
encounters, Most of the breakaways were low, usually sharp dives. B-29's
returned fire in 16 of the 26 encounters and elthough no offiecial basis for
claims existed, crews believe that several enemy aircraft were at least

demaged.

6. Enemy Rockets

Une erew sizhted & twin-engine fighter firing rocket projectiles which wers
about one yard lonz, dnrk red in color and released in pairs, The trajectory
was raelstively flet and there was no treil or "comet's tail"; rather, the
projectiles enpeared to be aglow slong their entire length. They moved toge-
ther for a distance of 400-500 yards after release, at which point they
gppeared to vaer epart, drop end die cut. No bursts were observed and fire
was inaccurste. Similar use of Jepanese rockets has been reported from other
micsions, and it is likely that their employment will increase in the future,

Chboervetions were also reported by several crews of explosions which closely
resembled Tourth of July fireworks. Reddish orange balls about the size of
beseballs suddenly appeared "out of no-where". They came in fours, threes,
twos and singly and upon exploding broke into four or five fragments that
fleaw in all directions. The explosions were never closer than 400 yards



end were always accurate ss to sltitude. One of our eireraft wes

owed

elmost continuously for 350 miles by these bursts, which indicates they must
heve been serially relemsed in this case, but evidence exists that this seme
type of weapon is also fired from ground installations.

Reports are being raceived from asll theatres of increased use of rockets by
the Jepanese. Apparently they are experimenting with many different types,
both ground and =ir released. Cbservations of rocket fire should be reported
completely and fully to the Group S-2"s during mission interrogations,

7. QCther Jep Tactical Characteristics

Listed below are sevaral additional characteristics of enemy tactics with
which you should be familiar and guerd sgainst.

Coe

de

Use of Sun and Clouds. Like the Germsn, the Jep is & master
et takings advantage of the sun and clouds. These two sources
of attack should be searched constently.

Use of "Pacer"™ Planes. The Jap often flies a plane parallel

to our bomber formations and out of gun range, relaying speed
and altitude information to entieireraft installations on the
ground.

Aerobaties. Jap fighter pilots often provide a free side-show
of aerobatics at safe range from our formations. The purpose

of this display is to impress our crews with Jap flying ability,
and to divert our sunners attention away from attacks developing
in another direction.

Feints. The enemy sometimes feints a pass to distract attention
away from an attack developinmg on the remote side. They also
have been obaerved to make several feints and then carry the
same feint throush to an ectual attack,

Smoke. On some occasions the Jap fighter pilot will feign

damage by csusing his engine to emit black smoke, then will
return in a few minutes from another direction to continue

the sttack.

Captured Allfed Aircraft. It is known that the Japemese have

some operational Allied eircraft in their possession and there

is some evidence they have been used in combat in a few

instences. It is established that the Jeps have small numbers

of the B-10 B, B-17 C, Blenheim IV, Hudsom 1-V, P-36, Hurricame II,
F-2A, P-40 B & C, and possibly C-47 aircraft.

Attacks on Stracglers. All Jap pilots are indoctrineated with
the tactics of concentrating on stragglers, cripples, and
segregated planes. They are quick to spot a wealmess such as
an inoperative turret or & feathered prop. The isolated or
erippled pleme is the choicest of all targets to the Jap, and
he will use every trick in the tactical book to destroy it.
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Detailed rencrts of Jap fichters tactics secainst 3-79's are published after
avary ‘X Bombar Cormand mission in Enemy Tectics Bulletins and in the Air
Intelligence Meest, Your Group S-2 will make this information availeble
to vou, en? will keap you up to date on the latest enexy tacticel develop-

ments,

. Sources of Informstion on Enemy Tectics

G. JAPANESE ANTIAIRCRAFT ARTILLERY

l. Types of Zguipment

Antinireraft fire or flak (Fluszeug ebwehr Ksnome or cannon for use egelnst
aircraft, i.e., entiajircralt gzun) are terms designeting any fire from Fround
woeapons directed nzeinst our mirecreft. Antiasireraft fire is clessified by
the type of wespon from which it orizinatad.

8. Heavy Antisircraft Fire. Fire from weapons of 75m {approximately
2" 4n dismeter) or prester caliber. Frojectiles do not hsve traesr
plements but are equipred with time fuzes which et some predeter-
mined point in the sky initiate burats =vidsnced by nushrooms of
smoka.

b. Automatic Wempons Fire. Fire from any weapon #iring tracer armuni-
tion. The guns ere relatively light snd quite mobile and are char-
acterized by & hizh rate of fire of about 120 to 700 rounds per
minute maximum. They fire & small projectile fitted with = salf-
destroying element and with a percussion type fuse which bursts
on impact. Fall, tracer, or armor piercing smmunition is ususlly
#ired from 20mm end 25m weapons and from machine wuns the fire
from which should be reported as "mechine sun f£ire"™ whenevar pos-
sible rather than "automstic wespons fire". Twenty millimeter
and 25mm suns also fire H,E, ammunition equipped with super-sen-
aitive fuses which csuse the projectils to explode on impact.

This srmunition is also standerd for 27mm and 40mm guns. It has
been reported the Japanese use e time fuse festure om their 40mm
antiasireraft gun which results in an increase in the maximum alti-
tude and range as compared to that of the 40mm gun used by the United
States snd the British.

Autometic wespons ere designed to offer effective opposition against
low flying planes directed against troop concentrations, sirfields,
lines of communications, ete. To do this they are desingzed for
mobility, rerid trackirg in azimuth snd elevation, and high rates
of fire. These guns ere fitted with some form of on=-carriace sight,
speed ring, or slant-plane-linkage, snd it mey be the Jepenese use
some form of & director with their 40ym gun just as we use the M5
director to provide accurate fire at maximum ranges. Directing
fire ageinst s target by tracer control, glthough effective at
minipum ranges, becomes Very {neccureate for ranges over 450 yards
beceuse of the inability of the average individual to maintain
vision at greeter distence.

X-1



. Smell irms Fire. Fire from individual weepons of ground troops
directed megainast sireraft at very low altitude. .mmunition is
tracerless end fire cen be identified only through direct ob-
servation of actions of zround forces.

?s Standard For Reporting Antisircraft Fire

Type of Weenon Acours cy Intensity

Heavy /ntisircrsft Accurate: Burats in close Intense: leny burats in

(75mn or l=rger! proxirity to plane and/or several sres= st & rete
hits obtuined. of 5 to 1C per second.
Ineccurste: Bursts beyond Ioderete: Sursts in seversl
danrer ares and no hits ereas et 8 rate of sbcut U
obteined. per seccnd.

Leager: lot more than one

burst per second in one aree.

Autcmutic Weapons Accurate: Trecer streams Intense: MNeny wespons im
(20rm, 25mm, 40mm) in anparent close proximity setior &né eir full of
to plene, end/or hits trecers.
ottained. Loderste: 3ix to 2C wearous
Ineccurete: Tracer streeams Cfiring et once.
well away fram the plane Veager: Few dispersed
&nd no hits obteined. weapons, less than 6 firing
ut once,
Machine Cuns Same as AW Same as AW

(7.7mm tc 17.2mm)

Smell Amms accurete: Hits obtained. Intense: l'eny wesapons
(individual weapon Ineccurate: No hits ob- firing at once,
in heands of troops) tained. Moderate: Up to 20 wespons

firing at once.
Mesger: Fow dispersed
werpons firins at once.

%, Deseription of Heavy Antisircraft Gun d Fire Control Sguipmen

Becsuse of the characteristics of operstioms of this Command, cntiaircraft
opposition will normally consist of fire from heavy anticireraft crtillery,
that is, weapons of 75mm or greater caliber. Refer to Figure 1, "Tebulation
of Japanese Antieircraft Artillery Guns"; and toc “igure 2, "Srephicsl 3Sum-
mary". These weapons are not as mobile as sutonatic weapons for they reguire
more time to emplace in preparation for fire. slthough the Japanese heve the

7%mm 188 snd M11 and the 105mm M14 which sre tractor drawn and considered mobile,

it might be said the majority of zuns or heavy antieircreft weapons ere used ino
a semi-mobile or ststic sense. These weapons fire a heavier shell ranging
from 12.7 pounds for the 75mm (37/40 caliber) to 50.€ pounds for the 127mm
(5"/40 celibder) Type 89 dual purpose zun, &nd heve & corresponding decrecse
{n the maximum rates of fire of from 25 rounds per minute for the 75mm 18
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TAPNE3E ANTIAIRCERIFT ARTOLSRY & e —

Source: Information Intellisence Summary, 0. 44-21, 10 July 1944, p.6,
"I PANEZTS ANTLAIRCRAPT WEAPCHS,"

- [ el
. fuzzle Vel-| deight Pro-|Rate of |g Ol Zwe
o | “aidber Type beity, FPS | jectile,IBS| Fire, TPM EE & ﬁna
it anPractinaﬂ‘ b
4 =2\@s3
4, | 75 ma. 'odel B8 (1928) 2360 14.3 25| 15 |30000 {22500
‘obile Sun, T.D,.
7. | 75 mm. ‘odel 11 (1%22) 2000 14.5 20l 12 20000 |15000
‘obile Guz, T.D,
5. | 5" /40 Model 10 (1921) 2540 12.7 20| 12 |26000 [18000
o Dual Furnose
ITeyal Gun
2, | 105 mm. Podel 14 (1925) 2700 35,2 15| 10 |36000 |24000
: Heaaviest Mobile 24507
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* | 120 pm. [Duasl Furpose. 2600 45 15| 10 25000
4,7"/50 [Neval Gun =
1. | 127 rm. |Dual Purpose 2900 62 41000 |23000
5" /50 Naval Cun
2, | 127 rm. |Type 8§ Dual 2370 50.6 16| & |33000 |25000|
5"/40 |Furpose Naval per
Gun, Twin Mount bbl
o Director Controll-
- Q ed, Zflectrically
Operated

* Yot shown on curve, "Approximete fire envelope, Japanese Antisircraft Gums.”

** Key to fire envelope shown in Figure 2.

Fig 1
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to eight rounds per minute for the 127mm Type 89. No tracer element is used
as the shells are ecuipped with time fuses designed to provide bursts in the

éir at some predesignated time slong the trajectory, the maximum fuse setting
generelly being 30 seconds.

Heavy antieircraft guns ere designed to offer effective fire against high
flying bombers and utilize fire control instruments to determine firing data.
These instrumsnts cenerally consist of a heizhtfinder which measures and trans-
mits altitude to the director, and the director which by measuring enc com-
binine the rate of change of azimuth and elevation with the altitude obtained
from the heichtfinder translstes this informstion into firing deta. This
firing data transmitted to the guns ss azimuth, guedrent elevetion, and fuse
length is based on the past flight line of the plane, The Japsanese probably
use reder to determine altitude, slant renge, azimuth, and elevation permitting
ther to deliver fire under conditions of poor visibility.

4. Types of Gun or Heavy Antisircraft Fire

Heevy sntisircraft fire can be divided into the following three classificetions.
(See Figure 3 for type of evasive sction to be taken.)

a. Continuously P ed. In this tvpe of fire gun sites fire indi-
viduelly and attempt to keep the bursts "on target” continuously
as lonz ss the aircraft is in ranse. Firing data is determined
by the use of fire control instruments and can be delivered either
as "seen" or "umseen” fire. Bursts should appear to move along
with the eireraft like & belt of antieircraft fire being contin-
wously unrolled in the sky.

b. Berrage. In this type the enemy attempts to lay & "curtain® of fire
at some point, usuelly the Bomb Relesse Line, through which aircraft

will have to pass. Bursts will constently appear over a wide area
in the sky end at prolonged periods of time, not necessarily while
aircraft are in the ares. This is the least effective and most

primitive type of fire.

¢. Predicted Copgentretion. This type is basicelly short barrages
directed at successive points in the sky which have been deter-
mined from past actions of aircraft. Bursts should appear at
approximately the same time, and should occur only when sircraft
are in the ares. There should also be gaps of distance and time
in successive groups of bursts.

5. Interrogstion

Because of the long range characteristics of the aircraft assigned to this
Command, operetions will generally be earried out against enemy territory
about which 1ittle definite informetion is availeble regarding the locatioms,
size, and types of antiaircraft defenses used by the Japanese. DBecause of
the lack of frequent and complete photo cover crew observations and inter-
rogations on antisircraft fire become more valusble to this Headquarters,
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TYPES OF ANTI-AIRCRAET FIRE
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hizher headquarters, and other units.

Information desired through crew observations concerning the various phases
of enemy antimireraft opposition comsists of the following:

a., Heavy Antisircraft Fire. lLocetions and geographical coordin-
&tes where fire was encountered; time snd duration of encounter;
altitude: extent of undercast, CAVU to 10/10's; color of bursts;
accuracy of fire (considered sccurate if plane is struck, Tock-
ed, or if burst is within 150 feet of the plane, otherwise in-
accurate); intensity of fire as meager, moderate, cr intense;
end deviations of fire to be reported as

Above Ahead Left
Lavel Abresst In Line
Balow Behind Right

Types of fire encountered as continuously pointed, predicted
concentrstion, or barrage; =vasive action taken, the reasons,
and results; end information of any enemy aircraft on the same
course and mltitude as your plane which may have been reporting
data to antiaircraft installetions; are types of informmation

dasired.
b. Other Antiaircrsft Defenses. Information is elso desired on

automatic weapons, searchlights, ground-to-air rockets or other
new ground weapons the enemy may be using, smokescreens, barrsage
balloons, and the efficiency of black-outs.

6. Z=vesive Action

Evasive action as used in this discussion refers to any means utilized to low-
ar the effectivensss of enemy antisircraft fire. In addition to combet maneu-
vers to evade flek, it includes the use of maximum and plural altitudes, plural
hesdines end minimum time for meximum number of aircraft over the target area.
fvasive sction will not be teken by aircraft of this Command on the bombing
run (Tacticsl Doctrine, Section V, 22 September 1944).

As we sre now concerned with evasive action, it is necessary to consider the
means by which damage or loss is caused. The enemy does not rely solely on
Adirect hits but attempts to place bursting projectiles sufficiently close
to the sircraft to cause damage or loss. The projectile is equipped with a
time fuse element which csuses it to burst after a predetermined tims. The
chences of a shell hitting an sircraft and bursting at the same instant being
slmost negligible. Damage is normally caused by the fragments of the shell
and emmunition is designed so that it breeks up into many very small frag-
ments end & small number of rather large fragments. These fragments trevel
outwerd end upwerd st considerable velocity near the burst point, but are
guickly slowed by air resistance, and the force of gravity.

The bursting cherscteristics of Japanese antisircraft ammunition is not known,
although it is possible they are similar to German and Allied smmmuniticn.

The German Sfm. shell breaks up into a large number of fragments, about 1500
of them each weighing more than 1/50th of an ounce, and about a dozen each
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waiching more then one ounce. These fregments leeve the bursting shell at

an averave velocity of 2750 feet per second which is in addition to the vel-
occity the shell hes just prior to bursting. If en airecraft is hit by freg=-
ments that have force enough to pass through the skin, the sircraft is likely
to have aprroximstely 40 holes when the shell bursta 200 feet sway end approxi-
netely five holes when the shell bursts sbout 400 feet awey. ~hen &n eircraft
receives & sinrle frezment hole the shell most probebly burst et e distance

of about 600 feat.

7« Y¥alue of Evesive Actjion

From & study of the opposition thet the Jenanese antisircreft gunner has orfer-
ed, it appears that his fire is generelly erretic, inuccurste, and of less
intensity than would be expected from his kmovn concentration of guns. Since
evasive sction is o” value only when entiairereft fire is accurete and con-
centrated in & relatively smell volume, evasive sction taken by individusl
sircraft or formetions of airersft on the spur of the moment is of little wvelue
srainst the inaccurste end spearese fire that has so far been encountered. Sva-
aive action to schieve maxinum velue must be deliberstely plenned before any
fire is encountered.

8. Recommended Evesjve Action ~peinst Heswy Antiajrcraft Guns

So far it appesrs that the enemy is ueing two main types of fire, (1) Barrege
(or & modification of barrege known as predicted concentretion) and, (2) con-
tinuously nointed.

Becsuse of the preveiling inaccursey of Jersnese heevy antiasircraft fire at
altitudes of 20,000 to 28,000 feet, viclent action taken to evade & larse
number of inaccurate bursts over a wide area in the sky is of little value.
Fvesive sction taken under these conditions only exposes the airecraft end crew
to danger for a longer period of time es illustrated in Fipure 4. However,

i{f meccurate and compsct groups of bursts belisved continuously pointed and
definitely directed against an aircreft or e formetion ere enccuntered or ex-
pected (not during the bomb run), evasive action should be teken if at all
possible. This action should comsist of a turn of one desree per second and
a change of altitude at the rate of 500 feet per minute when in formstion, or,
when not in formation, of & turn at the rate of two degrees per second coupled’
with an eltitude change &t & rate of 1000 feet per minute. The locetions of
bursts should determine whether & dive or climb is to be followed.

These initial combet meneuvers should be followed by subsequent changes in
sltitude snd course that are ISREGULAR, BOLD, AND PLANNED. The muximum length
of time any one turn or change of altitude is maintained can be determined by
the rule: time in seconds equals altitude in thousends of feet. For exsmple,
an svesive course would be held for not more than 30 seconds at 30,000 feet.

When a barrage or predicted concentration type of fire is encountered, the
fire volume should be avoided if possitle by going around it.
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Ivasive sction teken at the tarpet during the bomb run will ndt comsist of
combet maneuvers, but rether of those planned meximum and plural altitudes,
plural headines, and mininum time for the meximum number of aircraft over the
tarcet area,

9. Recarmended Sveaive sction Apainst Searchlights

Evasive sction taken sseinst searchlights should be primarily the same as
thet teken ageinst heavy anticircreft guns., The searchlights' mission is

to 1lluminste sircraft 80 "sesn"™ rather than "unseen fire” can be delivered,
and to assist the enenty in desiecnating tarrets for his fighter aircraft. The
mejor cangzer is not from the searchlights themselves, but from the fire en-
ccuntored as a result of being 1llumineted.

When once held by searchlights i1t is practically impossible to break away from
them until the aircraft has left the areay The best action is to try to avoid
the ensuing gun fire which will be concentrated on the illuminated aircraft.

In addition, since aireraft will usually be flying individuslly during night
missions, seerchlichts cen be svoided if the aircraft when coned, turns out

of the ares using the shortest direction end them re-enters the ares if nec-
essary. By this time the searchlights may have enzaged scmeons else. It is
obvicus that a zood time to meke the bombing run is when all of the search-
lights ere enceped in holding another sircraft., It is permissible to lose
about 2000 feet in altitude in order to gain speed to get out of the search-
lirhts, but 4t 1s dencerous to lose too much eltitude as this might bring the
aireraft within renge of automatic weapcns fire. also, the lower the altitude,
the more sccurate the fire becomes end the grester the chance of demege. When
taking evesive action by leaving e searchlizht srea the wind should be used

to increase the grounad speed, and a fix made on some star or constellation so
that whatever happens the ssme ceneral direction can be maintained. Aircraft
should never fly in circles around a #un and searchlight area using thoughtless
indiscriminate avasive action.

When held by a small number of searchligzhts, the best evasive action is to
dive down the beums of the most menacing of these searchlights and then to
vull out in & downwind turn. This interrupts the tracking of the searchlight

cTrew,

There is 1little asdventege in taking evasive action unless the flek is, or is
expected to be affective.

H. RECONNAISSANCE RECO@RITITION AND REPORTING
W‘-—_ﬁ
The Three R's

One of the principal sources of intelligence is the reporting of observations
by combat crews. That this reporting be detailed and accurate is particularly
vital to the type of operations which are conducted by the XX Bomber Commend -
long overwater flights to targets in the heart of the enemy's home land, and
attacks leunched as pert of a combined operations. As the war in the Pacifie
spproeches & climsx, we shall be working closer and closer with the Nevy, and
what you see and report will have & double importance: That of building up
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& strategic picture regerding the enmemy, and of influencing inmedi act-
icel opsretions by the Navy and/or other cooperating eir forces, such as
the l4th AF. For these reesons Reconnajsssnce (looking for something of
importance), Recognition (knowing whet you are locking at) and Reporting
(telling mccurstely what you heve seen and where and when you saw it) are
80 closely essocieted that they must be thought of together.

Eb g£ive you actusl examples of what has happened in connection with the
three R's", reed the following stories:

&, After the first Yawata daylight mission, good use of the three
R's resulted in heuvy destruction of Japanese shioping by U.S.
Navy sutmarines as per the following radio from our Neval Liasison
Cfficer, "Field day enjoyed by our gals (submarines) ss result
of eccurate reporting by your crews of Jap vessels.”

b. On a recent mission one of our crew reported £0-100 twin engine
airereft on a Japanese field at Nanchang. An urgent radio was
sent to General Chennault with this hot news, and the follow=-
ing morning he dispatched a strafing mission sgainst this enemy
bese. We received the following redic thet evening "No enemy
aireraft found at Nancheng on our raid today" -- the crew had
mistaken revetments for twin engine sircraft.

¢s On another mission recently we reportsd a sighting of six
destroyers, which, from later pictures, turned out to bes F.T.

boats.

We build up our order of battle information from the reports of the types of
aireraft you encounter, and we identify new operational types for the first
time from what you tell us. This may have e vital effect on our plsaning aes
well as thet of other forces attacking Japan. We correct our notoriously
ineccurate maps from what you tell us., Rivers change their courses, end the
height of many mountains sre incorrectly charted. What you tell us about Jap
performance and serial tactics mey have a good deal of beering on the size
and type of formations to be flown by our own Commend and other B-29 combat
units. We learn about the locations of airfields, friendly end enemy, from

your observetions.

Practice looking--there's an art to it; know everything there is to know about
friendly and enemy aircraft and naval vessels. Get in the habit of jotting
down yourself whet you've seen, or celling the navigator on the inter-phone;
remember thet accuracy is vital. And when you're telling your story to your
S-2 don't exagerete - be accurate! It doesn't do us sny good to hawve you

tell of 50 Japs in the target area whem only 30 were really there, but it does
help enormously if we can really know exactly what the enemy throws at us.
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I. JUNGLE SURVIVAL

In order to atteck the Japanese from India bsses, you first will heve to
fly over both junrle &nd ocean. Becsuse of the rossibility somedsy
semething might happen to force you down in the jungle of the "Hump" eres,
& few pertinent points regarding jungle survival are ineluded here.
"Survival®™ ie & bread topic, and it is impossible to cover more then the
high spots in this menusl. Numerous booklets on- this subject sre svail-
eble to you in your intellirence office, snéd your own life may well depend
on the cere with which you study them.

The greatest boor to Jungle survival is vroper clothing and equipment. All
necessary clothing and ecquipment is furnished for your use, but it is up to
you to see you posses ell of it prior to starting on & mission. The most
important single item of survival esuipmsnt is your perachuie kit. You will
2lso be issued an E-3 kit, a hendy plastic couteiner which fits into your
pocket snd includes a chocolste bar, compsss, metches, gum, halazone tehlets
for purifying water, benzedrine tablets for helping you to remain sweke during
BN amergency, add several other velusble items. xlso a money belt contsining
s5ilk maps covering the cree over which you fly, money, and a blood chit will
be issued to you. In addition, you'll heve & "Pointie-Talkie", which is =
booklet that will allow you to me=ke yourself understood to literate Chinese
or jungle netives, DBefore you leave on & mission, it is imperstive you have
your gun belt, with trench knife, .45 sutamstic, bandage and full cantesn
attached. Althourh your parachute kit contains e plastic water bottle, it is
no substitute for & real canteen, ané although @ man who has Walked out of the
Jungle will remark thst his .45 was the least useful of all his eguipment
while in the jungle, he will also recall no doubt that it was a presat morsle
factor. A west has bern designed to carry all items not carried in the
parachute pack. Some vests are available now; a new one, less bulky, is in
the process of manufacture.

By far the most important item of clothing tc consider is your shoes. GI
ghoss are a must, for you will probebly lose any other type of shoes when
your chute jerks open. If by pure good fortune they stay on, they will not
withstand the rough trestment given them in walking over rugged, moist junsle
soil. Wool socks should be worn, and several extre pair stuffed in your
parachute pack. Yhen in the jungle, socks should be washed and changed daily,
for care of the feet is parsmount. Prior to beiling out, it's also well to
tuck a CI fatirue cap or peaeked flyine cep into your pocket, for otherwise
you will not have one upon reaching the ground.

When the signal is given to jump, 1t 18 essential all crew membera jump in
as repid succession as possible, preferably while the plane is flying in a
circle, so all will lend as close together as possible. In the jungle, even
a quarter of & mile is & considerable distance to cover in order to assemble.
During your descent in your chute, try to spot any treils or = village below,
so you can head toward them after landing. Trails are often found along the
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tops of ridges, and can eusily be seen from the eir. If on land you

arc suspended in a tree, look below before you relemse your parachute pack,
S0 you do not drop it where its recovery is impossible. You may not be able
to recovar much of your parachute if it is strung up in a tree, but always
try to ret as much as possible loose, including the shroud lines, before
cutting yourself free., OUnce down, it may prove difficult to climb up to cet
your chute which will prove invaluable in many weys serving as a tent, ham-
mock, bandege, tourniquet, protection acminst leeches, or a means of barter!

e On the G'Eﬂ'und-

The first thing to do after landing, is to pause to rest and collect your
senses. Try to Join forces with the others who jumped. You will find your
voice does not carry far in the jungle, but in order to let others know where
¥ou are, try beating with a hesvy stick, on a tree or a pisce of bambce which
has a slot down the side. Both methods will maeke a sourd that will carry a
long distance.

Fever attempt to blindly cut across the jungle on & direct compess course.
If you do, you will soon find you have tired yourself out and haeve made prec-
tically no progress. Inatead, try to locate a trail and follow it. All man-
made trails lead to villeges., Animal trails usually lead to & stream, which
if followad will usuelly lead to habitation or at least tc a larger stream
thet leads to a villapge, It is best to follow streams "downstresm". Do as
little hacking at the vegetation as is sbsolutely neceszary, for swinging a
machets i3 an endless and tiring task. lany times, vegetation need simply be

varted to allow passage.

4. The Natives.

Although many stories hawve been told about the wildness of the native in-
habitants of the "Hump" ares, we have a great deal of evidence to support our
claim that these natives will give you every help, and guide you back to
gafety. Native tribesmen in the "Hump" consist mostly of Nagas, Kachins and
Chins. ZEspecislly now that the Japs have been driven out of North Burme

and they need no longer fear reprisals from the Japs, the natives are esger

to aid downed flyers because of the reward they receive for a flyer's safe
return. The ATC, 10th Air Force and numerous other organizetions long have
been operatine over the "Hump", and have enlichtened a great many natives
concerning white men. Therefore, natives in the "Hump" area may be trusted,
but this does not includs those natives further south, close to Jap lines and
influence. However, it is important to remember to respect native traditions.
Katives are essentislly children; their feelings ere easlly hurt. Never use
violence unless in self-defense, and stay away from their women and temples.
Because of the nasty habit some tribee have of stringing cords scross a trail,
which act as triggers for poisoned arrows, or disging pits for treps along

a trail, never spproach & village at night. Always meke csmp before dusk,

5. Water.

Water is the least of your worries in the "Hump". Stresems abound in the hills
and springs dot the mountains. Bamboo and thick, overhanging vinea ara a

X -19




sourece of Flter; but vines which sxcrete s heavy, mi BED ar
avcided. Alwmays fill your centeen when the opportunity oresents itself,
&nd to meke sure it is pura, sdd two helezone trblets.

. Fpod.

Yood, too, is plentiful in the jungle, elthoush *c the uninitista3, it may
bes dif*feult to recoeniie. In gcneral, it is best to =void fruits of
brizht color, those which contain = rilky ssn, or tasts bitter. All cthors
are safe, Bamboo shoots found near clumps of bamboc are not oanly very
nmutritious but very testy when coocked. The tarc is an =°i'le root found

at the base of a vine resembling & morning glory. #hen bekad, it tastes
like a sweet potato. All netive villages heve smell vegetabls gardens from
which you will be fed. Always cock your food. A section of bamboo makes
en excellent container in which to cook food, or carry it. Monkeys are
plentiful in the jungle and are tasty and easily csught. If you ses a
monkay eatins something, you will reelize it's safe for you. Anything
which i3 freshly killed is safe to sat., It may not be tasty, but it will
sustain life, and that includes even grubs =nd ants.

Your parachute kit conteins & siznal mirror. By its use you cen asttract

the attention of passing sircraft, of which there ere many flying the "Hump".
You will also have signal panels, and instructions on how to use them. There
is s very efficient rescue unit opersting in the "Hump", which has rescued
larse numbers of men who were forced down. This has largely been possible
because of sightinzs mede of signals from the ground.

B, Jungle Enemies.

Mo man downed in the jungle need fear wild animals. They will avoid you
if you don't bother them, end the chance of being bitten by s poisonous
snake is practiecally negligible. Your worst enemy in the juncle will be
melaria. Protect yourself as much as possible from mosquitoes at niecht,

and teke stabrine regularly.

Qs HEEEB-

One final word of advice. To the uninitiated, the Burma juncle is =
formidable place, and the thought of spending seversl weeks in it, perhaps
elonas, is apt to be terrifying. Actually, the chance of coming out alive
after goins down in the jungle is almost 100%. Many men have lived for
months, by themselves or by the sid of patives, in the jungle and ceme out
none the worse for their expsriences. The more you learn about the jungle,
the greater your chances for survival therein., Knowledge engenders confi-
dence, snd confidence will prevent succumbing to fatal demoralization.
Paramount rules to follow when down in the jungle sre: DONT RUSH ...
THINK THINGS OUT BEFQORE ACTING ... DONT FEAR THE JUNGLE.

10. Msdical Advice.



a. Hhen bopes are broken.

(1) Never move the person unless absolutely necsessery.

(2) Immobilize by splint the broken bone.

(3) Give one tubde of morphine for pain or weakmess. To
administer, pinch up the skin and push the needle
in herd =11 the wey =t a 45 degree angle., Hepeat
ave 8 or e hour .

(1) Use sterile dressing or cleanest materiel and apply
pressure st the site of bleeding.

(2) Use tourniquet sbove bleedinz. Release o¥eIy 20
minutes for 20 seconds.

(3) Keep the heed level or lower than hips end give as
much £luid as possible. Tes is good. NO ALCCHOL.

(4) Give morphine once if the person is weak or very
epprehensive.

“-» ¢. ¥When burned.

(1) EKeep burned aree clean.
(2) Apply Centisn Violet Ointment or amy other burn
ointment. Cover with sterile dressing or cleanest

availabls cloth.
(3) Give one tube of morphine for pain or weakness.

Repest every six or eight hours for pain.
(4) Give as much fluid es possidle, NO ~LCOHOL.

ds } tte ag.

(1) Never run. Be as cuiet es possible. Cause free
tleeding. If you have nc cuts in your mouth, try
to suck the poison from the wound.

e. Jhen to use sulfa drugs.

(1) If e broken bone is sticking through the skin.

(2) If a person is badly burned.

(3) If there is & bad cut.

(4) If you are having frecuent or bloody bowel movements.
DETATILED DIRECTIONS AND DOSLCES ARE ON EACH PACKAGE

OF SULFA DRUGS.
J. OCE:AN SURVIVAL

——————————————

-

1. Geperel.

If you heve been forced down at sea and ere afloat in a reaft, the following
informetion will prove of velus. Once sboard the raft you are camparative-
1y safe for the time being. If the distress procedure hes been properly
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earried out, especizlly the radio procedure, you can expect help wll!in a

ENFPIrltiwuly short time. This may depend, of course, oun the place of
ditching., In eny event, s distressed crew can be sssured a search will
be instituted end every effort made to discover and to rescues them.

Meanwhile, you must continue to help yourself. ZEvery sffort must be made
to relay your situstion end position to land bases or nearbdy ships by
porteble radio. In sddition, you must be ready to help search planes and
craft by signeling with the various means provided. It is also important
that the available food snd water be rationed, morale be meintained, and
exposure prevented,

2 - EEE!E Haf! E’:‘E:EE -

It is desiredble, of course, to reach land when possible; however, if the
ditching hes been near enemy territory and the sail can be used, & course
should be set for a frisndly base, otherwise, use the sea anchor provided
to prevent drifting in an adverse direction. If the proper instruments

end cherts have besn brought from the plame, it may be possible to navigate
sucecessf 1lly for long distences in the proper direction. Assuming though,
the propsr equipment is not brought from the plane to the raft or the
navicator is not cspeble of navigating, to pursus a general course four
factors must be considersd: First, locaticn of ditching; second, the rate
of speed of the ocean current; third, the winds; and fourth the tides.

a. Currents. The current which rums from along the south and south-
agstern coasts of Formosa to South Kyushu is celled the Kuroshio
current, and during August has a flow of fram five to sixty miles
a day. That dbranch of the Furoshi current flowing along the south
cosst of Japan and often running to the southeast coast of Kyushu
attains rates of from 60 to 100 miles a day during the month of
August. This branch runs predcminately north sastwardly to
letitude 40 degrees north at all times of the year, but southerly
currents mey be experisnced within the main body of the current.
The width of the Kuroshio between Formosa and the Ryuku Archipelago
{s about 100 miles, However, in the latitude of 30 degrees north
it brosdens to approximately 500 miles during the Summer. The
Kuroshio current is usually five to fifteen cegrees warmer then
the waters bounding it on either side, with & bit higher differential
as it nears the coast of Japan. In August, the water is about two
degrees cocler than the air.

b. Wipds. At Eyushu, in the Sumer, the prevailing winds are normally
from the southeast and south during the hours from midnight to 1000,
and from the south and west-southwest from noon until 2200 hours.
However, st Kumamoto during the Summer there is a tendency for
portherly wirds in the morning, and for southwesterly winds in the
afternoon. Neer the coast the wind is influenced by the lsnd and
gea breezes and often the sctual wind experienced is mot that
expected from the general pressure gradient existing. It should
be remembered that during the day time under suitable conditions,

o ses breeze tends to blow on shore. This breeze increases during
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the forenoon gradually reschins its maximum development in
afternoon usually from about 1500 to 1700 hours, but sometimes
it breeks ss early as 1400, This breeze decresses during the
avening,

The land and sea breezes are caused by the unequal heeting of the
lend and water under the influence of the sun's radistion. The
conditions favorsble to the maximm development of the lend and
Se& breezes are bright sunny days and clear nights. It should be
onoted land and ses breszes are much influsnced by topography and
vary considerably slong the coest. The effect of the land and ses
breezes is nct usually felt more than 20 miles from the coast and
often does not extend beyond ten miles,

It 18 well to remember the change in the prevailing winds over
Japan from Winter to Summer. In Winter, the prevailing winds are
northerly and are known as the northerly monscon. In Summer, winds
from & southerly direction are the most frequent and are known as
the southerly monscon.

¢s Tides. Off the southeast cosst of Kyushu the genersl direction of
the tidal stream is southwesterly during the rising tide sand north-
easterly during the falling tide, the chenge occuring at about the
time of high and low water, The streams, however, are weak and
uncertain. In Winter a northeast going current flows some miles
off-shors at a rate of about one knot, completsaly masking the
south-wast flowing tidel streams.

3. "Gibson Girl" Operation.

If the portable radio transmitter SCR 578A, known as the "Gibson Girl", has
been suceessfully brought into the raft, it should be put into operation as
soon as practicable by the radio operator. Howsver, an expert is not nesded
to use the set successfully. Great care should be exercised in assembling the
set for use and directions carried with sach set closely followsd. Special
care should be exercised in employing the hydrogen balloons used to raise the
aerial, You should obtain a thorough knowledge of their opsration during

your drills on shore and not wait until an emergency arises to become familier
with the operation. The set is pretuned to 500 EC and will send an sutomatic
508, or the set can be keyed. The set should be operated at 15 and 45 minutes
after each hour as at that time the distress band will be guarded by opera-
tors of nearby ships and bases, When attention has been attracted, complete
messages may be sent by keying. If eir or surface rescus craft are seen,
transmission should be continuous so they may home on the signal.

In sending messages via the portable transmitter, the following information
is desirable: (1) Whether your crew has succeasfully occcupied the rafts,
and their condition; (2) the time and place of ditching; (3) whether
search planes or boats have been seen and if so &t what bearing, distance
and time; end (4) the position of the raft if known with time, rate, and
direction if sailing.
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4. Sicn=] alds.,

Under. some weather conditions it is difficult for a raft to be seen from the
=ir or from the b-idge of surface craft. W#hen a friendly plane or bost is
sizhted you =nd your crew must make every effort to attract attention. At
the ssme time, it is importent to escape the asttention of enemy eraft. For
this, the yellow and blue tarpasulins provided with 1life rafts can be used to
adventase. The yellow side readily cen be seen from the air when carried
sither as a sail or spresd over the rafts. If an approaching olane or boat
is enemy, the blue side should be turned up meking the raft harder %o spot.
It is, admittedly, hard to distinguish approsching planes or boats but a sharp
lookout should be maintained so the appropriste side of the paulins can be
turned up even at the last minute.

The flourescent sesmarker in your emercency egquipment provides a meens for
steinine the water and is visible for several miles, If cerefully spread
on the surfece and not used indiscriminately the stain will last lonzer.

The whistles provided are a vslusble means of ettractinz attention and should

be kept readily sccessible, Short, sharp blasts are best. The wery pistol

of zreat value, especially at night, can be used only if you keep the cartridses
d»v, Don't waste them but wait until a plens or bost is heard or sighted.

5. Zxposure.

fvary means of preventing exposure should be smployed. In the case of high
sems, the tarpaulins should be rigged to keep weter out of the raft. The
hailing bucket should be used constently if the reft is shippinz water and
a®forts made to ksep dry. In the case of cold wind or rain, the tarpaulins

esn ba used for protection. It is advisable to stay out of the water unless
absolutely necessary. In northern climstes whera cold and wind add to the
dsneers of hunger and thirst, wetting by salt water will greatly add to your
ricors. In southern climate, dips in the sea present & denger from attacks

by sherks and gre=tly add to sunburn which can be extrem=ly dengerous in
tropical or subtropical areas. You should keep yourself covered when poasible.

6. ZLxercise.

Some exercise is desirable and can be taken in the cramped quarters of the
1ife raft. It will improve circulation and relieve strain end fetigue from
remaining for long periods in cramped quarters. The main aim of exercise

is movement at frequent intervals. The joints on the extremities of the
body should be exercised first, then the shoulders and hips. The exercises
should be performed slowly, one contraction and subsequent relaxation taking
approximately six seconds. Breathing exercises are not recammended because
they cause undue strain and incresse hunger and thirst. The sirplane
commsnder should ensure exercises are being taken before intense cold or
gtiffness ssts in. Small doses of exercise &t fairly frequent intervals has
been found best. The effects of sailing or fishing will assist in the

cusstion of exercise.

7. Rationing.



As soon as you are aboard the raft or rafts, the airplane commender should
teke careful stock of the smount of food and water on hand and make plans
for rationing. The amount and plan of rationing may depend on many factors
such as the distence from land, the possibility of guick or delayed rescuse,
weather conditions, condition of crew, etc. The airplane commsnder, Or
elected leader if the eirplane commander is unable to perfomm the duties,
should carefully cslculate the possibilities and time of rescus and make
his rationing sccordingly.

For the pressrvation of life, water is more valuable than food. It is of
~reatest importance for drinking water available in the plane to reach the
raft and for care to be taken to avoid its loss. Remember fish can
supplement the supply of both food and water. If a long stay in the raft
is even probable fishing operstions should be started soom, but be sure all
objects ceptured from the raft - fish, foul, or seaweed - are equitably
distributed. The capture of rain water is bighly important and no oppor-
tunity should be lost to sugment the supply of drinking weter. Under no
circumstances should sea water be taken internally.

8. Morale.

If the crew is kept busy during waking hours exercising, fishine, taking
rstions st repulsr intervals and keepine close watch, morale will maintain
{tself. After a few days however, nerves begin to Trsy anéd it is then

the mood example of eech men will aid the behsvior of his fallow. The need
for food end drink will increese, but the rationing plan must bs adhered to.
“Tha effect of continuslly having samethine to do is most favorable and the
sirplane commander should meke every effort to see all hands are employed

by delegatine certain duties to each. Also, when two or three life rafts
are tied torether with & fairly short rope, crew members can be of mutusal
assistance and e hicher morsle maintained. Too, the job of search craft
will be faciliteted. Don't let the raft without the portable radio drift
out of sight! Remember orews have been rescued from the cold North Sea
after as lone ss fourteen days and from the Mediterranean after eleven days.
In the South Pacific, some American crews have made sensational rscords, one
having survived thirty-four days adrift. By keeping up morale, carefully
rationing supplies and adding to them when possible, by avoiding exposurs
as much as possible and by meeting situations as they arise, the crew of a
plane down at sea can keep itself alive indefinitely and stand every chance

of rescue.

K. AIR SEA RESCUE

It is the policy of this Commend to provide the fullest and best air-sea
rescue arrangements possible for every over water mission. Both surface
yessels and/or sutmarines and/or pstrol aircraft will be utilized depending
upon the mission track. Full information as to location, code namesa, radioc
frequencies and call signs of all rescue craft will be given at the final
briefing. Both the U.5. and British Navies as well as the RAT have besn
most cooperetive to date, and &s our sea and land forces move closer to the
Japansse inmer zome, even more rescus craft will hacome sveilabla. Thara
%111 always be certsin areas in which no surface craft or submarines can

operete due to enemy mine fields or shallow weter.
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l. 3Standard Opernting Procedure.

A S0P hes been set up for sir-sea rescue in conjuncticn with U. S. submarines,
end avery crew member should be thoroughly feamiliar with the procedure which
follows:

B

be

Ce

de

fe

Sulmarines will susrd and transmit on 4475 KC and will also monitor
500 KO, Crews will use the following procedure in cese of distress:

(1) Contact the nesrest submarine on 4475 KC (voice) in plain
langusse civing the distress csll, and try to ditch nesr
the submarine,

(2) If unsble to ditch in the immediste vicinity of the sub-
merine, the sircraft will on 4475 KC (voice) in plain
langusge give the following:

(¢) Number of miles from the predetermined and assigned
geographical reference point.

(b) Code neme of the sutmarines.

(e¢) True bearing of the plane from the reference point
using three numerals.

(@) ZExample: Fifteen (15) miles Lulu Lady Two Four Zero
(240). The Flight refsrence point will be = geographical
vosition, preferably a point on lsnd, as designated by
XX Bomber Cormand in orizinal recuest for lifeguard
submerines.

¥hile the sutmerines will be requested to operate at definite
ecoordinetes, for security reasons in the plein languege broad-
casts from the eireraft to the submarine, position must be
described &3 beerine and distance from the specifieally
assigned geographical position rather than from the submerine.

Dnless under enemy attack the submerines will remain surfeced at
all times during the mission so they may be used for navigetionel
check points and for quick sighting in case of distress. For
homing purposes the subtmurines will turn their IFF on after our

BTA over the primery target. Submarines will remain at their
stetions until released by XX Bomber Command thru the Navsl Lisison
Officer.

Aircra’t orbitting survivors on the water should if possible orbit
or "zoom" the spot, perpendicularly to the approech course of the
submarine.

The subtmarine should notify the orbittinz plsne as soon as the
survivor or survivors are sighted, so that orbitting plane may
depart.

The aireraft desiring a sutmarine to follow him toward a survivor

should eircle the sutmarine twice and then fly off toward the
Survivor.
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£« Because of low "height of eye" of sutmsrines, se« merkers drorped
by plenes are herd to detect., Do not use markere unless it beccues
necessary for the orbitting plane to depart, and then use smoke if
possible.

he If the survivor is in a position which, due to the proximity of
enemy shore batteries, or, due to strafing by enemy nlanes, prevents
the subtmarine from epproasching on the surface, the submsrine will
attempt to pick up survivors by approeching submerged and using
the following method tow the raft with its periscope to a position
where the submarine can surface.

(1) Approsch will be mede from upwind. In early steges, when
the periscope i1s first sighted, survivors should attempt
to held position to assist the approsch of the submerine.
If there is danger of a miss, survivor should attempt to
get in position shead of the direction of movement of
the periscope. Hemember a submarine csnnct beck when
submerged, so if you miss the periscope the submarine
will have to meke another complete circle which will take
considerable time,

i. Submerines on search at night will fire one green very star at fre-
quent intervals. The reply from our life rafts or aireraft in the
water will be one red very star. When the submerine sees our red
very star, they will acknowledge with two green very stars.

j« A1l B-29 crewsa are instructed to report immedistely the position and

time of any ditching, so base Heasdquarters can rebroadcest to
submarines this informeation.

L. ESCAPE & EVASIN

l. General.

As 8 crew member serving in a combat thester, you will frequently be flying
over enemy territory. Consequently, it is imperative that you be familiar
with the subject of Escape and Evesion.

First, you must remember all information given to you during briefings
concerning this subject is SECRET, and must be gusrded as such. There are
organizations in the field whose job is to help eacapers and evaders,

These organizations have been functioning with success since the war beaean,
end thousands of men have been successfully recovered from enemy territory.
The continued success of these organizations depends on the security minded-
ness of all combat crew members. Should the enemy learn who they are and how
they operate, not only will their continued operations be jeopardized, but
the hazards of escape and evasion will become considersebly increased.

2. Unoccupied Chine
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Cnce across the "Hurip” and in China you can be assured of every type of aid
possible from the Chinese inside our lines. But before considering the
Ehinese themselves, it is advissble to describe a territory termed the

He Wren" Country., When you have crossed the "Hump"™ and are over the rugged
terrain northeast of Likieng (pronounced Lee-jong) you will be over what was
formerly tormed the "Lolo” Country. Before Captain Mullen of Air Ground
A1d Section - Chine entered this country some months ago, it was thought
that white men stood little chance of ever getting out of it alive. As a
result of Captain lullen's extended journey, during which he paved the way
for 100% recovery of Americsns down in thet territory, you cen be assured
of every assistance on the pert of the natives, a kind of Mongolian peopls.
They will ruide you into Nationslist China where you can obtain transporte-
tion bueck to a U.3, bage,

The country is rugged, and it is difficult f .- search planes to spot you.
There are no roads and consegquently the metter of gzetting out will entail
some herdship, particularly welking over rough country, but you can be
assured of assistance from the netives and of getting ocut safely. If injured
in this country it is possible to drop supplies eand sven a doctor to you, for
there is & rescue service covering this as well as other areas. This terri-
tory is not enemy territory - simply rough country inhabited by a somewhat
primitive people. To date we have had several crews return from this ares,
none the "orse for their experiencea. The Ee-wrens, like all of the more
primitive people, are extremely curicus. They will touch your equipment, try
it on, wear your gun, snd try on your boots. Don't misunderstend them as they
are not relieving you of your property; only satisfying their curiosity. Let
them do this, but when it is satisfied, demand the squipment back., Don't use
force to recover items, simply gesture that you want it returned. It is
always best to deal with their "King".

In other unocccupied Chinese territory the Chinese will be found to be
exceedingly friendly. The experience of crews who have cone down and have
been helped by the Chinese hes been that the Chinese considered them almost
Gopds - certainly herces. Crews have been accorded royal welcomes. In many
cases, the Americens had to almost use force to breek away from the generous
Chinese, who treated them to bancuets, gifts, and showered kindness upon them.
Ko apprehension need be felt by crew members =aa to the type of treatment they
will receive fror the Chinese; it will be excellant.

e P8 Dﬂ.ﬂuEiEﬂ th!ﬂ

Occupied China is not occupied by the Japs to the extent the term might imply.
Actuslly, the country is held wvery thinly and there are vast aresas inside
"ocecupied”™ China in which there are no Japs whatscever. The prims aim of the
Japs in China is to control all facilities for transportation and communication.
As a conseguence, they have taken over important ports, cities, railroads,
highways and places of any conmercial value, It naturally follows thet the
Japs are found in level, esasily accessible country., Their strength is in the
plains and elong rivers, railroads and highways. 4n evader, therefore, should
avoid those places, and head for the rugged, mountainous terrain, where he

will come in contact with friendly Chinese who will aid him.
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In North Chine, are found the so-called "Communists". These people heve
been sctively engased in fighting the Jepaness since 1937 and are well
orgenized. They dominete or influence areas that are hilly, rough snd not
80 productive as other sections. In the event it is necessary to bail,
try to do so over that type of country, where you may eesily contact them.
When in the hands of the "Communists”, remember they know the country snd
can get you out. They have already proven their willingmess and ability
to aid Apericans. They will feed, shelter, and clothe you.

The "Communists™ have two armies; the 8th Route Army enéd the new Fourth

Army. The former operates north of the Yellow River, and the latter to the
south of it, s fer as the Yangtze Valley. If you should go down north ef
the Yellow River, you should contact & native and raise your right hand,
extending the thumb and index finger, keeping the other three fingers closed.
This is the symbcl of the 8th Route Army, which in Chinese is pronounced
"BAH 10O JUN", Ir South of the Yellow River, use the symbol of the Fourth
Army, which is the upraised hand with four fingers extended. It is said
"SHIN SUH JUN". It is very important to remember this, for the sooner you
contact one of these armies, the greeter your chances of evesion.

Puppet troops are occasionally used by the Japs to gerrison towns. It is
well to remember the Japs have o”ten had trouble with puppet troops, and
if you should ever fall into their hands try to bargain with them. It is
entirely possible that you can convince them to let you escape, for they
are only half-heartedly fichting for the Japs, end heve been known to even
oppose them at times.

During the briefing prior tc esch mission, your S=-2 will cover saress in which
it is sefe to bail out, and which are dominated by guerrilles or "Communist"
army forces. You should be femilisr at all times with the locatiom of the
battle lines. The odds of returning, if forced down in Occupied China, are
excellent. Of a arso (2] down behind enemy lines, who have walked
away from tg;ii éiﬂ&hﬂﬂ glanui 952 have been safely returnmed to their tase.
This i3 & remarkable record, but it can be inereased by your paying parti-
cular attention during specialized briefings on Escape and Evesion.

In conclusion, bear these points in mind sbout Occupisd China. To successfully
evade capturs,

2. Stey away from cities, railroads, rivers and populous areas.

b. Head for mountainous arees and attempt to contact guerrilla forces.

¢. Trust the zuerrillas and do as they direct.

d., Don't discuss your experisnces upon your return with anyone except
an authorized intelligence officer.

4. Ipstruction You May Expect.

During your ground school work you will receive imstruction from intellizence
officers on such subjects ss: How to behave under Jspanese interrozetion should
you be captured; what to expect fram the Japansse in the way of treatment; the
best time to attempt escape, and instruction in the use of E and ¥ aids. You
will also receive instruction in how to go about contactins help in enemy
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territnry, should you be forced down, end what aid you may expect to receive.
You can implement this instruction by careful study of the B.E,%. (Bulletin
on Escape and Evesion published by the XX Bomber Ccmmend) which contains

the latest information we heve on survival, escape, and evasion. In addi-
tion, prior to each mission, your intellicence officer will point out safe
Bress along the route flown, and whers to head for in each particular area,
to make the easisst evasion.

M. SECURITY

l. Genersal.

You now find yourself in a thestre of war in which exist many political
conditions, customs and religious beliefs that are probably unfamiliar to
you. As a result, the part you as an individual are playing in the over
all scheme of security and safegusrdine of information and material takes
on new complexities. It will recuire some study and thouzht on your psrt
to put forth a good performance in the drama of security which 1s going on
about you twenty-four hours a day, and in which you become involved in many
scts of your everyday life. Discussed briefly below are the security
matters which you will find to be of mejor importance in your efforts to
help your organization inflict the greatsst punishment on the enemy. Think
thess things over. There is a good resscn behind sll of them, and, if you
understand ths ressons and work mlongz with security, you will be a more
veluable member of your outfit,

2., Missjon Information.

The most important information you have, which enemy sgents dsaperately want,
iz the names of targets we plan to attack. Amonz the dozens of civilian
workers on your bsse there may be enemy agents. They have watched your planes
beine loaded with bombas. They mow you are going on e mission, but they
don't know where. Don't te=ll them. After briefing keep your mouth shut on
the name or location of the target and the time of ettack. Don't even tell
your own mechanies. In their netural enthusiesm they may telk after teke-off
when you are still hours from the terget. Give the enemy sgent credit for
being able to relay a bit of hot news gquickly back to his headquerters,
because he haes done it. When you are briefed on & target which is later
cancelled, vou must be especielly careful not to telk. If the enemy knows
you have been briefed on tarzet X, they will get ready for you at thet point
and a possible future mission there will get a hot reception. It boils down
to this: If you talk you are sticking out your own neck.

3. Personal Besrers.

Bes discreet in the subjects you discuss within earshot of your bearer or any
other civilien employee. It is not suggested that all these people are
potential spy matsrial, but indirectly they may very easily sct in the capacity
of & 3py. Civiliens in India and China have at least one point in common with
us -~ they like to get together and discuss the local news. Conssquently, your
beaarar, who is probably observing and comprehending much more of your
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conversation eand activity than you give him credit for, gesthers with his
friends around the equivalent of the bar in Joe's tevern end discussss
all the bits of classified information you dropped while cleaning up for
supper. The enemy agent, who ia no fool, reelizes that Joe's Tavern is

& wonderful source of informetion and joins the gmossip. Result: You may
have ruined the slement of surprise in & csrefully planned operation =nd
possibly cost the lives of some of your friends.

Don't form the habit of sccepting an unknown person at face value., The
énemy acent may not be swarthy skinned end dressed in native garb. He may
look like Cpl. Joe Smith from North Dakota or Cept. Bill Brown from New York
City. It has heppened that way. Form the habit of being suspicious of
unknown rersons whom you may find in vital sreas of your hsses, especially
around your planes. Check the identity of persons before giving them any
classified information if they are not personslly known to you.

5. Miscellaneous.

Be cautious in sny possible encountsrs with fortune tellers. Better still
avoid them entirely. Exparience hass shown thet such people are zpt to be
more interested in collecting informstion than in disseminating it.

Don't give your officiml signeture except for official purposes. You may
be msked to sizn your neme in a little book carried by a child to whom you
have just given "Baaksheesa" for a charitable orzenization., Don't sign it.
Relatives of military personnel have been blackmailed and field orders have

been forged.

Ksep your weapons and smmunition in & secure place. Stolen erms snd ammuni-
tion bring fabulous prices from certain parties who are not at all interested

in your well-being, and the temptation to ateml is grest.

Be diplomatic in your relations with your Allies. It's true you msy not
always agree with them, but you won't shorten the war by tellinz them so.

Be skeptical of rumors and speculstions. The enemy would like nothing better
than to ses us spread false information eround until we reached the point
whers we distrusted our Allies or beceme jittery over the thought of a
devestating new secret weapon. The fact is, the ensmy would enjoy this so
much that he is very happy to stert harmful rumors and speculations himself.

Check the source of the next rumor you hear.

6. Security References.

Listed below are references and briefs of the XX Bomber Cormand security
memorenda which will be of specisl interest to you, as a member of a combat

crew,

Memo 46-3, "Security Provisions Prior to Departure for the United Ststes”

L=
26 May 1944. This one tells you that when you go buck to the States
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you cannot disclose to the public sny information which concern
the War Depertment, the Army or any of their activities within
any theater without first securing s clearance from the Jar
Department Bureau of Public Relations or from sppropriste Public
Relations Officers of the wvarious U.S, Army instellstions. This
refers to disclosing such information through books, megazines,
radio lectures, newspapers, stc.

Memo 46-4, "Identificetion™, 22 ~oril 1944. This memo outlines
identification systems used in various restricted areas of the
Command. These restricted areas include flyins fields, headquarters
buildings, bomd dump areas, briefing rooms, war rooms and other
vitel bese installstions. American officers should at all times

be prepared to identify themselves with WD AGO Form 65-1, enliated
personnel with their dog tegs. Flying fields of this Commend are
closed to all planes except those assigned to the XX Bomber Commsnd.
Civilian employess will under no circumstances be allowed to emter
the aircraft parking areas.

Memo 46-7, "Landing at Other than XX Bomber Cormend Bases by
Tactical Aircraft”, 5 June 1944. If a B-29 lands st a base not
under the jurisdiction of this Command, the Airplene Commander is
responsible for placing a gusrd on the ship to keep sway persons
not authorized to enter it or inspect it. Servicing will be
accomplished under the supervision of appropriste crew members,
A crew member must at all times remain with the plane as a guard,

Vemo 46-8, "™Materisl Carried in Aircraft on Tecticel Missions",

9 June 1944, This one gquotes pertinent psragraphs from AAF Regu-
lation 45-4 and from Mamorenda 55-4, Headouerters AAF, IBS, CEI,
outlining the particular clessified material which will not be
carried on tactical missions, to preclude the possibility of its
falling into enemy handa.

Memo 46-10, "Disposition of Personsl Arms snd Ammunition”, 14 June

1944. Enlisted personnel will keep their arms and smmunition stored
in Unit Supply Rooms unless their immediate superior officer requests
that they be retained for use in the performance of their duties.

Issuence of arms will be mede from Unit Supply Rooms in the event of
an emergency. Officers will retain their weapons and are responsible
for their proper maintenance and safe-keeping.

Msmo 46-11, "Inspection of Tactical Aircrsft", October 1944,

This deals with visitors who wish tc look over the B-29, Tacticel
Group Commanders will establish their own base ground rules covering
the policy to be followed in these cases. A member of each air-
craft crew will at all times stay with his ship in the capacity of

a guard, kesping away all persons unknown to him,

Memo 46-13, "Personal Photographs”, 4 October 1944. Tells you to

be discreet in the use of personal cameras. Don't take pictures
of gun smplscamanta, bomb dump areas, power or maintenance
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instellations. Don't teke panoramic vi®ews of milit la-
tions as these would give the epemy a lot of valuable data if he
£ot hold of them. You can take pictures of a B-29 with as meny
85 twelve people appearing in the picture. Shots of B-29's are
to be taken only of the outside of the plane, Be carsful that
your photos don't include any interior equipment, such as that
in the bombardier's compartment. To get your personal film
developed end printsd (when paper is available) turn it in at
your Post Exchangs. when you mail pictures in parsonal corres-
rondence merk on the face of the envelope, "Photos Enclosed”.

he lNMemo 46-18, "Personnel Authorized to Work on Tactical Airplsnes”,
23 June 1944. The only persoms who are allowed to perform
maintenance work on B-29 aircraft are duly authorized military
versonnel sssigned or sttached to this Commsend end its units,
duly authorized military personnel of units assigned to support
this Commend, sand epproved civilien technicians,

i. Memo 46-21, "Airborne Troops and Saboteurs™, 1€ July 1944. It
is possible that the Japs might attempt to drop airborme troops
and saboteurs in the vicinity of our airfields. If you should
obserme any mctivity which you think falls in this category, teke
note of the number of parachutes and the area into which they
fell, contact the base commander or his executive offlcer, inform
him of what you saw, then stand by for further orders.

jo lemo 46-22, "Discussions of Landings of B-29 Aireraft", 5 August
1944, Do not discuss, in any way, the landings of our planes at
any field or at any place, sxcept when it is necessary in the
conduct of official business.

ke Meamo 46-27, "Stowage of Classified Aircraft Cargo™, 11 October
1944, Be very careful to stow all clessified materisl in ajir-
eraft in such & way thare is no possibility of its falling out
of the ship in flight. If you should happen to lose any classi-
fied material in this way be sure to report the fact to your
Group Intelligence Officer at the esrliest possible moment giving
sufficient information to assist him in finding it. This is
important, because classified documents have on & number of
occasions fallen through open tomb bays of ships in flight.

7. Conclusion.

Many leaks of vital informetion vhich may cost lives come about dues to lack
of knowledge on sescurity messures and underrating the importance to the enemy
of the knowledge you have of military matters. Become scquainted with the
reasons for security which are, in reality, simply the applicaticon of common
gsense, Security does not exist for the purpose of creating additional
problems for you, even though this may sometimes appear to be the case. It
sxists for the purpose of safeguarding your squipment and your life.
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N. CHEISCRSIP MADE

e e —————

You can't write it if it concerns opersticns. Cansorship is common sense.

You can mention having participated in e combat missicn before it is officielly
announced but nothing further. You cen sey you heve flown the “"Hump" after
the flirht is completed, but you can't mention whet type eircraft you made the
£1ieht in. You can mention B-29 but you can't cive sny inforrmtion about ite
characteristics or performance. You can take exterior pictures of B-79
sirersft but be careful o the backerouné. You cen mention visits to

Calcutta after your return but you can't mention how lens it took you to

get there or cocmromise the distance in eny other manLars

The "CBI Roundup" sné the "Commond Post™ ere precenscred papers and cen be
meiled home, Your vroper return aidress will not mention the term OC Bomber
Commend if the sddress contains a unit designstion of a lower echelon or of
an attached organizetion of this Cormand.

Remember to &volé writing oper=tional information. \hen in doubt don't
write 1t. Complete instructions on censorship are gevailable tc you and it
is your r1=spvonsibility to keep apprised of censcrshlp regulations.

0. TERARALD! ND TARGET IDNTITICLTION

1. Terrain In Generel.

Every target hes its particular characteristics. determined by terrain features
which ere the check points for its icentification. These should be kmown so
theroughly by combat crews thet every elemy target becomes as femiliar to them
as thourh they were flying over their home town. In like manner, and ecually
as vital in sccomplishing s successful mission {s to be able to get to &nd
from the target area. Distances are great and much of the region elong the
routes is new. It is important, therefore, to know the terrain over which s
£1light is mede. All lendforms - mourtain chains, expansive plaips, dune-
coversd deserts, great valleys with lerge meandering streems, rugged ipundated
shore lines or smooth shore lines where the land glides gently under the sea,
heve their unicue festures. These features, such as peaks, hills, ridees,
cliffs, lendslides, valleys, lakes, SWamps, rivers, off-shore bars, end many
others torether with numerous man-mede features, are the check points that
will be the guides to and from a&s well as in end eround every target.

Some of the more importent terrain features thet will serve as relisble check
points are the following:

a. Breaks in the Earth's Crust. TFrom the air, these breaks show up &S
long, continuous, nearly straight cliffs that cut across the usual

terrain features.

b. Volcenoes., These ray be essily recognized becuuse of thelir n=arly
conical shape.



FAULTS, or breaks in the earth's crust, show
up as continuous, nearly straight cliffs that
cut across the usual terrain.

_+._.__

VOLCANIC CONES ghown in this picture of Saishu Island's south coast, are
characteristic of certain resions.




+ They appear as great scars of bare rock
the sides of mountains.

ds 3tresms. Importent stresm Junctions anéd islands not eliminated
by high water are good check points. It should be determined,
bowever, whether streams sre permanent or temporsry. During
flood seasons permanent streams will appear differently than
during the normal flow of water and large streams may occur in
what are normally dry valleys. When & stream is old it develops
great sweeping bends or mesndsrs. Sometimes as in the case of
Bangkok, these sre outstanding check points. Other importsnt
features associated with streams are terraces and deltas, Fnowing
the direction streams flow may be very helpful in navigation. As
streams join, especially when having a tree-like pattern, they
form an acute angls that points down stream. If weterfalls are
present, the crest of the falls will form & regulsr line across
the stream and the turbulent weter and mist will appear as light
irregular streaks strung out downstream. The ssme thing is more
or less true for rapids. If islands are present the blunt ends
will be pointed upstream. When resistant rocks are present or if
artifieial structures are built out into a stream silt will be
deposited on the down-stresm 8ide. One of the best clues is shown
whers the stream bends. On the down-streem side of the bend the
Stream undercuts the bank and forms a steep cliff while on the
up-stream side sediments are deposited and form a flat light

colored beach.

e. Lakes. Permanent lakes can be used @8 check points although in
& semi-arid region of sudden downpours large lakes may ADpe&aT
and disappear within a day's time. Around permanent lakes in
such regions vegetation will flourish and these cases make
reliable check points,

f+ Peaks, Mssas and Hills. Mountain peaks that stand out by them-
selves, flat-topped erosional remnants (mesns) or isolated hills
such as the granite hills on the flat Yangtze Delta, sll can
S8rve as very useful landmarks,

g+« Shorelines. Shorelines that have bean uplifted ere straight and
usually have a sandbar just off the bemch. These offshores bars
and the breaks or inlets in them are the best check points.
Shorelines that heve been sutmerged are very irregular. Drowned
valleys, forming good harbors, peninsules, islands, stack-liks
rocks, steep cliffs, narrow besches and straight or curved sand
bars in the mouths of the bays are principal features.

2. Map Made Features.

Nearly everything that man builds has an unnatural appearance from the air.
He scars the landscape with open~cut mines, highways, railroad lines, power
lines, canals, etc., and within a target @rea, no matter how densely it may
be built up, certain buildings end other structures are constructed to serve
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STREAM JUNCTION shown by these 0ld meande
and ford alongside are typiocal check
is an old stage of srosion.

ring rivers plus highway bridee
poluts that can be used where there




T this delta forms

JETWORK branching over surface o

STREAM ?

Deltas make zood check

typical patter at river mouths.

voints,

end white sand on the

o left.

down-streaem side of bends
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up-stream side tell that this e




STRAIGHT SHORELINE and offshore bar on Formosa's West Coast show main
features of shoreline of emergence.

£

[
IRRIGULAR SHORELINE at Keelung is a young sultmerged type. Deep harbors,
¢liffs, peninsulss end islenus are usual.
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e Specific purpose and they stand out from the rest. A roundhouse, a
reéilroed station, a power plant, a castle, s traffic circle and many
Others are easily recognizable and may be used as check points in the
Vicinity of the tarzet even move advantageously than terrein features.
A 1ist of the more importent man-made *estures that are particularly
siznificant 1s as follows:

Railroamds Deforested areas

Roads and trails Fencas and wells

Tunnel entrences Forts

Rice fields Lichthouses and beacons
Power lines siharves and docks

Pipe 1lines Reservoirs

011 fields Parks &nd cemetaries
Canals Important road intersections
Bridges Reilroad crossings
Ferries Traffic cirecles

Fords Race tracks

Tailings from mines Dasebell dismonds

Open cut mines Significent buildings

Cuts and frills

Most of the usual man-made festures cin be rather sasily recoznized. The
straight courses ani sweeDing curves of railrosds distinguish them from
roads. Improved roads are generally wider and have fewer turns than secon-
dary roads or trails, Reservoirs are located in the hilly area around =
target. The water appears variously, depending on the relative positions

of the sun and the airplens. If not in line with the reflected rsys then
the water will appear derk. Canels and ditches are even in width and fre-
quently have trails on either side. Important locks in a cenal may be sig-
nificent features of them. Canals or moats sometimes completely encircle
vortions of cities #n? their patterns may be used to recognize certain towns
or cities along the course to s target. W hen moats are present around palace
or other grounds they serve es striking check points &t = terzet. Power-
lines or pipelin-s eppear as wide snd Streight swaths through wooded ersas,

The ability to rccognize various types of tarcets and the many diffesrent
installations within them can be accomplished only by & study of serial
photogra=hs and flow-charts of typical snd enemy industry such as iron and
steel plants, oil refineries, shipbuilding facilities en- aircraft factories.
e tion i Tdentificction Of The Target.

In the longz run, success or fuilure in borbing depends on the ability of the
crew to locete snd identify the tarzet., A thorouzh study should be made of

the general region, the island, or the province where the tarret is located.
If, for example, the target is in Manchurie cne should have s camplete mental
picture of the eastern Appalaschian-like Lountains, the interior plains country
with 1ts Mississippi River-like drainsze system and the western mountain system
not unlike that of the Rockies. This will be of great valus in understanding
how the target’'s locstion fits into the terrain pattern. .



Crews should study the terrain slong the course to the tlrgetrlnd Enni
thoroughly the geographic location of the plains, plateaus, mountsin renges,
main streams, importsnt canals, lake aress, and types of shorelines.

On the approach to the IP all possible check points at least 100 miles out
should be pre-determined and all similer features in the vicinity should be
thoroughly studied in order to avoid any possible confusion. The same should
be done for the target approach. If the approach lesds scross a shoreline,
then every feature of that shoreline should be studied to avoid any chance

of misidentification. All possible check points along the approach should

be thoroughly studied end committed to memory so that on the approach no
more than & glance at a chert or a photograph will be necessary, and if

the target vicinity is obscured, offset bombing can be accomplished by syn~-
chronizing on some check point in front of the target.

Familiarity with the outline of the target will prevent any loss of time in
spotting i1t. It may heve the form of a rectangle or triangle. It may
resemble an octopus or some other farilisr animal or object. Egqually as
important is knowing the target's location in the target area. In what part
of the city is 1t? 1Is it along side of an airfield? What is its location

in relation to all the check points in the vicinity?

In the target itself the location and function of every installation should
be so firmly fixed in the bombardier's mind that theres will be no doubt in
recognizing the eiming point. The same should be done for all nsighboring
installations so that if the target is covered with smoke the bombardier
will know on whet points the lateral cross-hair of the bombsight will fall
end still cut through the aiming point. This may eliminate the need for

offset bombing.

It should be remembered that the careful study of a target can be accomplished
only by using sll availsble maps, charts, photographs, models, and other
oblective dats.
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XI. FLYING EQUIPMENT

The personal and emergency equipment described in this chapter was developed
and provided for you because you can't do your assigned job without it. The
Success of the mission actually does depend on every ome of these things and
& great meny more. Ignorance or neglect of any essential detail may mean
inefficient individuel performance, an aborted mission, and casualties.

Some of the equipment like life vests, oxygen equipment, altitude clothing,
among other things, help protect you sgainst forces of nature which you have
challenged by operasting out of man's natural element. Other equipment,
including flek suits, flak helmets, and first aid kits help protect you
against the forces of the enemy. Much of the equipment is already long
familiar to you, and you are inclined to take it for gremted. For example,
your heavy awkward parachute or your uncomfortable life vest may seem like
a highly overrated nuisance, if you've never had to use it.

It is obvious that none of this stuff is a Little Daisy, Sure-Fire, Never
Fail, Good Luck Charm that will shield you from all harm like = megic cloek,
But it offers considerable aid and protection if you exercise intelligence and
care in the use of it. The amount of good it will do you, or to put it more
plainly, your chances of coming home safely, 1s directly proportionate to
your knowledge of equimment and procedures. The ultimate responsibility for
emergency equipment and procedures, along with responsibility for =11 other
operations during flicht is that of the airplene commender. Don't take it
for grented that all your crew members are well versed in emergency matters.
Check each man and see that he knows what he is supposed to know; the safety
of every men on the airplane depends on it.

Before each flight, assemble the crew and inspect the equipment of each men

to see that he has with him evervthing required on the flisght. The Fersonal
Equipment Officer will furnish the airplane commander with a cheek 1list like
the one reproduced on.the following pege. The recuired items of equirment

for the mission will be noted in the left column. Then the airplane commander
will check off these items as esch man exhibits them for inspection. Only by
using the check list can there be assurance that nothing is overlooked.

A. OOGEN SYSTRM AND EQUIPMENT

Your asirplane was designed to operate Juat as well at high altitude as at

low altitude. Your body wasn'tl! All orgenisms require oxygen to support
life. At ground level you get plenty of oxygen from the surrounding air,
which is pecked down by the weight of the air above it. As you go higher
there is less air above you. Therefore, the air you breathe becomes thinner,
end your body is less able to get the required amount of oxygen out of it.

At 10,000 feet your body is zettins barely suiricient oxygen, and you begin
to lose efficiency. Somevwhere above that altitude, varying with the indi-
vidual, you'll become unconsciocus, and then, unless you zet some extra oxygen

guick ... that's all trother!

In a pressurized-cabin you can increase the air pressure so that you are breath-
ing air of a simulated lower altitude. As long as the cabin altitude is below
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10,000 feet, you're OK. But remember, when the cebin altitude goes above
10,000 feet, you need oxygen. Therefore, your airplene has en oxygen system
to meet the requirements of your body and allow you to functiom normally.

The equipment provided is excellent, simple to operate, and safe for flights
up to extremely high altitudes. But it is not safe unless you understand it
thoroughly and follow the rules regarding its use strictly. You can't take
short-cuts with oxygen and 1live to tell about it!

The leck of oxygen, known as anoxia, gives no warning. If it hits you, you
won't know it until your mates revive you from unconsciousness, if they can.
Thﬂfﬂfﬂrﬂ; you must check the condition and operation of your equipment with
Bi:rﬁma care, and continue to check it regularly as often as possible during
rlizht.

Due to the fesct that three of the fuselage compartments have cabin air control,
whereby pressure equivalent to 8000 feet altitude is maintained within the
compartments from BOOO feet up to 30,000 feet, oxygen equipment is not used
extensively. However, because depressurization may be necessary as a result
of enemy action, or when the aireraft is on fire, or when preparing to abandon
the aireraft, all crew members must have oxyzen equipment ready at hand end be

prepared to use it. g

The B-29 hes a low pressure, demand type oxyzen system. This system is the
safest and best oxygen system known, if properly used. The system will function
at altitudes up to 40,000 feet and a crew of eleven can remain at 25,000 feet
about 4 1/2 hours in the early model aircraft equipped with fourteen oxygen
cy¥linders, and from six and one-half hours to seven hours in the latest air-
eraft which are equipped with eighteen bottles. This, however, is the most
uneconomical altitude, and the supply will last longer either above 30,000

feet or under 20,000 feet than it does between 20,000 and 30,000 feet. The
duration of the oxygen will slso vary with the requirements of the individuals,
their activity, the temperature, charge of the system, and type of regulator.

The followingz chart shows the hours of available oxygen in later model B-29's
eaquipped with G-1 eylinders. In the early model B-29's, the oxyzen equipment
consists of five separate low-pressure oxygen systems. Two systems supply

the right and left stations in the forward cabin. These two systens may be
coupled together by means of the oxygen shutoff wvalve at the engineer's
stations, this meking the oxyren in one system available to all forward stations
in the event of loss of bottles in one of the systems. The resr pressure cabin
is also suprlied by two systems, interconnected in the same manner, with the
shut-off valve located et the forward end of the gunner's compartment. The
fifth system, consisting of two bottles, supplies only the tail gunner.

In the later model B-29's, the demand oxyzen system is supplied by eighteen,
type G-1, low pressure shatterproof oxyren cylinders. The entire system is
filled from one filler velve located on the outside of the fuselsge underneath
the front left spar. The installation consists of a two bottle distribution
system for the tail gunner, and a sixteen bottle system supplying thirteen
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oxygen stations in the front pressurized compartment, the gunner's compart-
ment and the rader compartment. Esch of the thirteen oxygen stations is
supplied from two distinet distribution lines. Loss of one line or its
associated cylinders still leaves esch station with an slternste source of
oxygen. The entire system is equalized by the use of crossfeeds controlled
by sutomatic cheek valves. In the event of partiasl destruction of the
gysteri, all stations still functioning, have equal sccess to the remaining
oxygen supply.

2. Oxysen Mask.

Your oxygen mask is an item of personal issue. Take care of it. It's as
importent as your life. Before you use the mask in flight, have it fitted
carefully by your Personel Equipment Officer, or his qualified assistents.
They will see that you have the right size, that it fits perfectly, and that
the studs to hold it are properly fixed to your helmet. Then brimg it in for
re-checking whenever necessery. The straps will stretch slightly after a
period of use. It's a good idem to have the fit rechecked regulerly whether

you think it needs it or not.

‘Draw your mask before each mission, and return it to the supply room after-
ward. Equipment personnel will check it for repair and cleaning. But domn't
agsume that this procedure relieves you of the responsibility of your own
regular inspection and care of the mask. Before each mission, meke the
following checks on your mask:

2. Look the mask and helmet cver csrefully for worn spots or worn straps,
loose studs, or evidence of deterioration in facepiece and hose.

b. Put the helmet and mask on carefully. Slip the edges of the face-
pisce under the helmet.

e Tast for leeks. Hold your thumb over the end of the hose and breathe
in gently. The mmsk should collapse on your face, with no air entering.
Don't inhale strongly, becsuse a sharp, deep breath may deform the
mesk to cause a fulse seel or = new lesk,

d. Clip the end of the regulator hose to your jacket in such a position
that you can move your head around fully without twisting or kinking
the mask hose or pulling on the quick-discomnnect. Get the personal
equipment section to sew a tab on your Jacket at the proper spot.

e. See that the gasket is properly seated on the mele end of the quick-
disconnect fitting between mask and regulator hoses. Plug in the
fitting and test the pull. If it comes apert easily, spread the
prongs with the proper spreeder tool or knife blade. Note: This is
only a temporary adjustment. As soon as possible report the diffi-
culty to the equipment men and let them replace the fitting if

necessery.

., General Tips.
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(1) Watch carefully for freezing in the mask from the water vapor
in your breath at extremely low temperatures. If you detect
freezing, squeeze the mask.

(2) Don't let enyone else wear your mask except in emergencies.

(3) EKeep it in the kit between flights, and keep it clean.

(4) Report anything wrong with the functioning or condition of
the mask when you turn it in after the flight.

8. Oxygen Repgulator.

A demand regulator is mounted at emch station in the pl=me. There are

two types of demand regulstors, the Airco esnd Pionser, You may find either
one on your plane. They lock slightly different but the principle of opera-
tion is the same in both. A demand regulator is one that furnishes oxygen
on demand or when you inhale. No oxysen comes out when you exhale.

The reguletor has an Auto-Mix mechenism controlled by a lever on the side

of the cover. “hen the lever is in the ON position, oxygzen furnished below
30,000 feet mltitude is mixed with air. The dilution is controlled asuto-
matically by an meroid to furnish the correct mmount of oxygen which your
body requires for & given altitude. Above approximately 30,000 feet the air

inlet closes and you get 100% oxygen slthough the lever in the regulstor is
still in the ON position. With the lever in the OFF position, 100% oxygen

is furnished at all altitudes. This wastes oxygen. Never turn the lever to
OFF except in the following cases:

a. To give 100% oxygen to a wounded man below 30,000 feet.
b. If there is poison gas or carbon monoxide in the plene.

¢. If the airplane commender prescribes braafhing 100% oxyzen all the
way up to high altitude as a protection agsinst the bends.

To operate the emersency valve turn the red knob on the inteke side of the
regulator in the direction indicated on the regulator face. Caution: Never
pinch the mask hose or block the oxygen flow when the emergency valve is
turned to ON. This action breaks the regulator disphram.

Turnine the emergency valve to ON causes the oxyren flow to by-pass the demand
mechanism ané to flow continuously into the mask. It is extremely wasteful of
oxyeen. Leaving the vnlve ON, bleeds the entire oxyzen supply to the station
in & short time. Never turn the emergency valve to ON, except:

., To revive a crew member.

b. In cases of excessive mask leakspe.

¢. Just before momentary emergency removal of your mask at high altitudes,
as in vomiting. In such a case unhook one side of the mask and hold
it as eclose to your face as possible.

Make the fullowing checks before cach flicht® PFirst, check the tightness of
the knurled collar. It should be so tizht that movement of the resulator hose
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Wwill not turn the elbow. Second, open the emergency valve slightly and
see that there is a flow of oxygen. Be sure to close it tight again.

4. Flow Indicator.

The flow indicator on the oxygen panel winks open and shut as the oxygen
flows. The blinker may not operate normally st ground level with the
Auto-Mix lever at ON, as the blinker operation depends on the flow of
oxyzen. Therefore, before the flight, plug in your mask, turn the Auto-
Mix lever to OFF and see that the blinker works as you breathe. Be sure
to move the lever back to O befors flight. Note: The blinker does not
work when the emergency wvalve is ON,

Watch your flow indicator during flight., It is the only indication you
bkave that the oxygen is flowing regularly. If it fails completely, use
your portable equipment, notify the pilot, end plug in at another station
if possible.

5. Pressure Gsge.

Before flight, check the pressure gauge on your panel. When the system

on your plane is full the pressure should be between 400 and 425 pounds per
square inch. Also check your gauge against the gauges at other statiomns.
There may be some veriation between stations because of different tolerances
in the gauges, but if yours wvaries more than 50 pounds per square inch fram
the others, report it to the sirplene commander.

The regulator does not work properly when the pressure is below 50 pounds per
square inch. If you need oxygen at this pressure, use your portable eguipment
until you can descend.

6. Nalk-Around Equipment.

Two types of walk-around assamblies are furnished on the mirplene. One large
yellow type D=2 cylinder is provided for each of the following crew positions:
pilot, copilot, ergineer, navigator, upper and right gunners and radar operator.
The remainder of the crew positions have the smaller green type A-4 cylinders.
Both types of assemblies are equipped with gauges and regulators. The regula-
tors furnish 100% oxygen on demand.

Before each flizht, check to see that your walk-around bottle is within easy
reach. Look at the gauge, and if the pressure is 50 pounds per square inch

or more under the pressure of the sirplane system, recharge the bottle. There
is a recherging hose at each stetion. Snap the hose fitting on the nipple of
the resulstor. Push 1t home until it clicks and locks. 'hen the bottle has
filled to the pressure of the plane system, turn the hose clamp clockwise and
remove hose fitting. Suck on the outlet of the bottle to see that it cives

an easy flow of oxygen. You can also carry out this recharging operation while
your meask is plusged into the bottle you ere filling.

When the cabin is non-pressurized, always use a walk-sround bottle if you
disconnect from the sirplene system. Hold your breesth while vou are switching
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to the bottle. Clip the A-4 bottle to your jacket, and carry the D-2 bottle
in the sling provided for it. The duration of the walk-around oxygen supply
is veriable. Don't depend on it to last very long, regardless of what you
have heard about the capacity. Keep watching the gage, and recharge the
bottle when it needs it. Always recharge walk-sround equipment after use.

7. Bailout Cylinders.

The bailout cylinder is & small high-pressure oxygen cylinder with geauge
attached, which furnishes a continuous flow of oxygen. The cylinder comes

in a heavy cenves pocket provided with tying straps. Have this pocket

sewed and tied securely to the harness of your parachute. Before flight,
check to see that the pressure of the cylinder is at 1800 pounds per square
inch. Plug the bayonet connection on the hose into the adapter on your mask.

If you have to bail out at altitude, connect your mask to a walk-around
bottle, and make your way to the proper exit. Just before jumping, open
the valve on the bailout cylinder and discommect your mask from the walk-
around bottle. For further informetion on bailout at high altitude see
section ¥ on Parachutes in this chapter.

B. COLD WEATHER CLOTHING

Since emergencies or climatic conditions on some missions may require the

use of morse protective clothing, the subject of cold weather clothing will

be covered. To date, because extreme cold temperatures have not been
encountered and heat from compression has kept the cabin fairly warm, elec~
tricelly heated flying suits and heavy winter clothing have not been worn.
Also, later model B-29's have been equipped with heat exchangers which assist
in defrosting and heat cabin air from exhaust shroud heat, thus keeping most
crew positions in the airplane fairly warm. Some crew positions, such as the
tail gunner's and radar operators, are not materially helped by the heating
gyatem; consequently these crew members should wear heavier clothing, parti-

cularly winter flyinz boots.

Protection against cold is a vital problem in high altitude flying. At
times frostbite has caused more casualties than combat. Most ceses of
frostbite occur because flyers don't appreciate the seriousness of the
problem or because they misuse the equipment furnished for their protection.

One of the difficulties is that many crew members don't kmow what frostbite
actually is, until they experience it. The name is deceiving. It doesn't
gound particulerly dangerous, and to many men frostbite means the nonserious
numbness which you often feel on face or hands in moderately cold wemther.
Actually, frostbite involves the complete freezing of body tissue. Depending
on the degree of cold and time exposed, the results of frostbite range from
gerious incapacitating sores to death. Loss of fingers and toes is frequent
in high altitude crews who are careless about their clothing.

Adequate heating of all the stations on airplanes is impractical. Therefore,

your clothing is your main protection egsinst frostbite. .ind the clothing
provided really protects you, if you exercise care in the use of it. Your

basic cold weather flying sult is the electrically heated suit. 'Then this
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suit is insufficient, add the intermedinte flyins suit ove

e

apparel. Remember to wear extra zloves also when you add extra clothing.

Follow ‘hese precautions concerning the use of cold weather clothing:

B,

Keep Your Clothing Dry.

Yoisture freszes and preatly reduces the effectiveness of all
clothing as protection rgainst the cold. Before a misaion, dry
your skin with a towel and then dress slowly. Don't dress so
early that you have to stand around for some time with beavy
clothing on. The resulting prespiration will soak into“the suit
and freeze later. If it's raining, wear to the plane a raincoat
and galoshes over your flying equipment and let the ground crew-
men take them back. Caution: When using the electric suit keep
the rheostat at the lowest comfortable heat. Don't climb hot.
It will mean perspiration and freezing at hizher altitudes.

Wear Proper Underclothins.

Under the type F-2 electrically heated suit weer woolenm under-
wear with long sleeves and lega, snd a woolen shirt. Jhen you get
the F-3 electrically heated suit wear it over normel GI clothing
for the theatre in which you are opersting. Wear the intermediate
flyine suit over the F-3. With either electrical suit wesr wool
socks, electricelly heated felt liners over them, and then your

flyinz boots.

Wear Your Gloves.

Always wear rayon gzloves under your electrically heatazd gloves,
and never remove your gloves in low temperatures if you can help
it. With your gloves on practice all operations which you may
be required to do in flight, so that you won't have to expose

your hands.

Keep Your Clothing Clean.

Keep your clothing clean, particularly your underwear. Soiled
clothes lose their insulating qualities. And here's a tip: Wash
your own clothes rether than hire a native washwomen. She'll
mangle them, literally: Have all holes in your clothing sewed
up immediately. Even a small rip can admit enough cold air to

be dangerous.

Don't Wear Tight Clothing.

Constriction of circulation hastens frostbite. During flight be
sure to ease the restriction of tight sweat belts or parachute
harness often enough so that circulation of blood is not cut off.
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Yleer your gogsles at all times during the mission. They are
excellent protection acainst cold, flash burns, and solid
frecments,

C. LIFZ PRESERVER VEST

WEAR YOUR VEST AT ALL TIMES ON FLICHTS OVER WATHR.

“hen the vest is first issued to you, put it on ond inflate it by mouth
valves to adjust the fit of the straps. Don't waste a carbon dioxide
cartridee to do this. With the vest inflated the waist strap should be
fairly tight and the crotch strap snug. Deflaste by opening the mouth
valves and rolling up the vest. Keep the ends of the mouth valves bent
down, or cut them off flush with the retaining loop, so they won't poke
you in the eyes when the vest is inflated. Wear the coller of your jacket
over the collar of the life vest. Wear the life vest under your parachute
herness. Keep the CO2 ripcords looped up over the inflstors so that they
will not catch on something and accidentally inflate your vest during
flizht.

Before each flicht inspect both carbon dioxide (COg) inflators. Always

check the mouth inflator walves to see that they ere e¢losed. If the
velves ere even partly open the CO2 goes right on through and out when
you pull the cords for emergency inflation., Life vests must be inspected
every six months. Check the dete stenciled on the west and see that your
vest is turned in for inspection at the proper time.

Whenever you are wearing the life vest, tie wvour parachute first aid packet
to the vest strap, not to your parachute harness. When you bail out into

the water you lose the chute and you might need the packet.

There is & sea marker tab on each 1ife vest. When rescue planes approach,
release the dye by pulling down on the tab. Stir the chemical around to
color as lerge an area of the water ns possible.

D. FLAK SUITS AND HEIMETS

Flak suits consist of an armored vest and apron assembly. They are not
personal issue, snd should be delivered to the plane before the flight and
picked up afterward for inspection. You couldn't carry one anyway, with

everything else you're lugging. Report to the pilot if you don't find a
flak suit in the plene for you. Wear the suit when you approach the target
area., It's heavy but it's guaranteed that you won't notice the weight when

the fight begins to get hot.

The flak helmet 1s personsl issue. If you have worn both your flak suit
and flak helmet on the mission, you have a good chance of returning the
helmet to the supply roocm personally after the flight.
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R. FIRST AID KITS

1. ﬁa;gggu;;eu; First-Aid Kits.

Five aeronautical First-Aid Kits are carried in the eirplene in the following

locations:
8+ Above the flipght engineer,
b. ©On the door of the navigetor's cabinet.
¢« On the seat pedestal of the upper gun sicshting atation.
d. On the reer compartment auxiliary panel, forward of the bunk area.
e. In the tail gunner's compartment.
(™ Each Aeronsutical First-Aid Kit contains:

Iodine swabs

Adhesive gauze bandages

Halsnzone tablets

Burn-injury set

Morphine syrettes

Sulfs tablets

Sulfa powder

Small Carlisle first-aid dressings
Seissors

Tourniquet

2 - &rﬂt 1¢ Fuat—;ti_ﬁ E_:uo

The Arctic First-Aid Kit is located in the rear pressurized cabin and
- contains:

Halazone tablets

absorbent cotton

Burn ointment

Burn-injury sets

Iodine swabs

Armoniated mercury ointment
Yorphine syrettes

Salt tablets

Sulfa tablets

Sulfe powder

Adhegive gauze bandeges
Compress geuze bandages
Aspirin tsblets

Kloin compound tablets
Sodiun bicarbonate and peppermint tablets
BY gmuth subcerbonste tablets
Frotein gilver tablets
Yultivitarin capsules
Sulfaguanidine



~

5. I F = d -
The Jungle First-ild Kit is located with the Arctic First-Aid Kit in the rear
pressurized cabin, and contains:

Halszone tablets

Insect repellent

Suction kit for snake bite
Iodine swabs

Morphine syrettes

Salt tablets

Sulfa tablets

Adhesive gauze bandages
Aspirin tablets

Aloin compound tablets
#Atabrine tablets

Sodium bicerbonete end peppermint tablets
Sulfsgusnidine

4. Battle Splint and Dressing Kit. ;

A L]

Two Battle Splint end Dressine Kits are carried. One is located bechind the
copilot’s seat and the other in the reer pressurized cabin. Each Kit, Battle
Splint and Dressing, contains:

Gauze bandages

Small Carlisle first-aid dressings

Large Carlisle first-sid dressings

Serim albumin units for tremtment of shock
Basswood splints

Achesive tepe

Safety pins

S5« Blood Flasmas Kit.

Two Blood Plasme Kits are carried. One is located on the ceiling asbove the
flight engineer's head, and the other in the rear pressurized cabin. Zach
Blood Plasme Kit contains two complete sets of apparatus for the administration
of plasma or serum albumin, concentrated from plasma.

6. Parachute First-Aid Packet.

One Parachute First-Aid Packet is issued to each man., Tie the packet to the
strep of the life vest when weering the vest. If you are not goingz to use
the life vest, tie the packet to the shoulder strap of the perachute harness,
well down on the lower part of the strap. The Parachute First-iid Packet

contains:

Tourniquet Morphine syrette
Small Carlisle first-aid dressing Sulfa tablets

Sulfa powder
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7. Life Rart First-Add Kit.

A Life Raft Pirst-Aid Kit is included in the eccessory kit of esch life
raft. This kit contains:

Morphine syrettes
Iodine

Burn ointment
Compress bandage
Sulfa powder
Sulfa tablets

8. Parschute First-iid Kit, Frying Pan Insert.
A Parachute First-Aid Kit, Frying Pan Insert, contains:

Atabrine tablets

Benzedrine sulfate tablets

Halazone tablets

Burn-injury set

Todine swabs

Salt tablets

Sulfa tablets

Adhesive gauze bandages

Compress gauze bandages

Curved needle, with 120 inches carpet and button threed
(for elothing repair)

Cake soamp

Compressed tes tablets

F. PARACHUTES

All crew members are required to wear their parachutes at all times during
flisht. Have your parachute harness correctly fitted and tacked by a
competent parachute maintenance men. Check the harness fit each time you
put it on. Shoulder and chest straps should be snugz and without play. The
chest buckle should be 12 inches below the chin, and the leg straps snug.
In fact, the harness should be comfortably tight when you stand up.

Pre-Flight Check. Inspect your parachute carefully before each flight,

You never know when you mey have to use it. Check the date of the last
inspection. The packing interval should not exceed 30 days in this climate.
See that an inspection check has been made within the last ten days and
entered on the AAF Form 46 in the chute. See that the opening elastics

are tight and that the corners of the pack are neatly stowed with no silk
visible. Check the pack cover for oil, grease, dirt, and worn spots. If
you find any, turn the chute in. Good care of your chute will pay dividends

if you ever have to use it.
G. DITCHING EQUIPMENT
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1. Life Rarts. |

There are two S5-man life rafts carried in the airplane, in the left and right
raft compartments atop the fuselsge. After ditching the radio operator pulls
both raft releases, located on either side of the tunnel opening in the for-
ward pressurized compartment. Pulling the handles sutomatically relesses the
rafts from the compartments snd inflates them. If the internsl mechenism

Jems you can open the compartment by external release levers located on top
of the fuselege next to the compartment doors. A third raft is carried inside
the fuselage, and will ba thrown out of the resr haetch by crew members and
infleted by pulling a ripcord on the COgz cylinders.

: /. O ALFILE [1 1.0 118 Bl = L FO Tign N
inflates inverted don't jump on it to right it. You'll only push out the air
underneath and make it harder to turn the raft over. It mesy be possible for
two or more men to right the raft from the wing. This may also be dome by
zetting into the water, climbing up on one side of the raft end pulling on the
hendline attached toc the opposite side of the raft. Remember, however, that
it is better to keep dry, if possible, especially in cold weather.

Fend the rafts off the wings of the plane while launching and boarding them.
Wing fleps are ususlly torn loose in ditching and jesged edges of flaps or
wings can emsily puncture rafts. When all men are sboard, tie the rafts
together to keep them from drifting apart.

2. Reft Accessory Kits.

An acceasory kit is furnished with sach raft. Kits are nornally sescursd
inside the raft cmse. Stowsge difficulties mske it necessary to keep the
kits inside the fuselage, separate from the rafts. In that case, certain
crew members must be designated to take the raft kits slong when leaving
the plame. This step must be included in diteching drill.

Keep the separate items of equipment securely in the kit or tie them to the
handline of the raft so they won't be lost if the raft capsizes. It is
importaent to keep signaling equipment accessible, because the opportunity
to use this equipment is sudden and short. The Accessory Kit contains:

Oars Puncture plugs
Sea anchor Signal mirror
Sail Flashlight
Rations Pishing tackle
Bailing bucket Jacknife
Shede end casmouflage cloth Whistle
Drinking water Sea marker
Line Repair pateh kit
First - aid kit Wrist compass
Inflating pump Signal kit

2, Emergency Radio.

Set the emergency radio set into operetion as soon as westher permits. The
kit is contained in two cases, strapped together, which mre brought out of the
plane after the ditching by o deoignetod orow momber.
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Cormplete instructions for operating the radio are included in the kit. 'Yhen
you use the radio, try to keep the antenna out of the water, or your signals
won't be heard. If possible, be sure to send during the three minute inter-
naticnal silent periods, at 15 and 45 minutes past the hour.

4. Sigmels.

Twelve drift signals are stowed under the navigator's table and the drift
signal chute is in the door just behind the navigator. Teke the signals
with you.

5. Hand ige.

One hand axe is secured on the navigstor's control stand mext to the fire
extinguisher and another on the aft compartment auxiliery panel. These
axes may be useful in breaking out of the plane after ditching or crash
landing.
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XII. EMERGENCY PROCEDURES

A. BAILOUT

In any bailout it is the sirpleme commander who decides whether or not a
bailout is necessary. First, he will give a series of short rings on the
alam bell, and then order "prepare to sbandon ship" as early as possible

S0 you will have time to prepare. The waerning will be given when an emergency
first appears. If it develops that the pilot can handle the emergency safely
without bailout, the vreparstion order will be cancelled later.

The pilot will give the ectual bailout order by interphone and a steady ring
on th warning bell. Do not leavy & u d out! Each
erew fember must know when, where, and how he is tc leave the airplane. The
only wey to assure that sbandonment will be cerried out safely and properly is
to go through often repeated beilout drills on the ground. ZSvery step of an
actual bailout must be practiced in dry-runs. Don't forget to include simu-
lating the destruction of desipneted instruments by specific crew members.

1. ZHmersency Exits During Flight.

Crew members in the forwerd compartment csn bail out through the nose wheel

well when the landinc gear is down or out of the forwerd bomb bay. Those in the
rear comperiment may drop out of the aft bomb bay or the resr entrence door.

The tail punner csn bail out the window at his side or the rear entrance door.
™e followine disgrsm shows the exit sequence and the escape hatch used by each
man. Learn your part and practice the coordinated procedure with the whole crew.

2, High aAltitude J 5.

In most cases when you bailout,. your first comcern after you re awey from the
plane is to get the chute open. There is a time, however, when to delay opening
your chute for a while has definite edventeges. That time is when you bail out
scmerhere between 40,000 snd 10,000 feet. By using this free fall mansuver you
cen minimize the hazards of: (1) Intense cold, {2% lack of oxyzen, (3) enemy

punfire, end (4) excessive opening shock.
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“he eccompenying chart shows you the length of time it takes you to get down
to the relative safety of 10,000 feet in a parachute, as compared to the time
it takes by free frll.

405
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20
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Remambering thrt frostbite esn occur in a matter of seconds at hish rltitude,
You can see thaot it is a rood idea not to dawdle through thet denger area in an
open parachute, but to get to lower altitude quickly by falling free. The same
adviee applies with respect to lack of oxysen. Iven if you are using a bail-
out oxysen bottle, it is possible to exhaust the supply of oxyzen in the bottle
before you resch en sltitude where you ere safe from anoxia. Use the oxygzen
bailout egquipment, but fall free slac.

In a high altitude bailout you reach your meximum speed a few seconds after
leavine the plane. From then on you slow down, as the chart shows. Therefore,
a free fall to a lower amltitude meens a reduced shock at the opening of the
chute. Your next and logical question is, "How do you know exsectly when to pull
the ripcord?" There is no good, practical, one-two-three answer to that question.
However, here is some honest and realistic edvice which you may find of some
help. +# workeble method for judging when to open the chute in & high altitude
jump is to look st the earth snd judse your approximeste altitude by the sppearance
of the ground. For example, at around 5,000 feet recoznizable details of the
earth eppear, the horizon spreasds, and the ground seems to be rushing up at you.
after that point do not delsy long in pullins the ripcord. You haven't much
time left. One linitetion of this method is difficulty in seeinz the ground
beceruse of weather conditions. Clouds at high altitudes are usually broken
masses., 1T you can not see the ground but notice that broken clouds become a
solid layer below you, wait until just before you enter the solid cloud forma-
tion end then pull the ripcord. These unbroken undercasts do not extend up to
great eltitudes, esnd when you enter one you are ususlly low enousgh to open your
chute safely. lotse: This procedure appliss to bailout at high eltitudes into
clouds. Use judgement in followins 1%. For example, if you bail out in clear
atmosphere, and far below you can see a low undercast, pull the ripcord before
you vat into the undercast. It might just cover the top of a mountain.
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There are times when the mbove procedurs is inapplicable. For example,
dark night visual references are useless. Or, you may be umable to fix your

vision on ground reference points because your body is spinning. In such
circumstances, if you heve no other guide for estimating the proper time to
pull the =ipcord, depend upon your sense of the passege of time. Judgement
of time #s difficult, and counting seconds is unrelisble for most pecple, but
an attempt to judge when sufficient time has elapsed is better than nothing.

In any case, before you leave the eirplane, find out the altitude &t which
you are flying: look outside to see what weather conditions exist; and then
decide ouickly what procedure you are gzoing to follow, and follow it. Study

the free fall chart until you know approximetely how long it tekes to fall free -
to safe levels from verious altitudes. ;

It 48 unlikely that you will ever have to mske a high sltitude jump. DBut if
you do, use your heed, try to keep cool and the odds for a safe descent will be

in your favor.

B. CRASH ILANDINGS

The airplsne cormander decides whether a crash landing or a bailout is prefersble.
Sometimes the circumstances of the emergency dictate the procedure to be
followed. '"hen there is a cholce, however, a crash lending has the following

advantaszes:
e. The crew cen remain togpether for mutual support.

b. Searchers can spot the outline of the airplane more easily then they
can see individusl signals.

¢. The airplene provides fuel, shelter, equipment and tools.

Ir possible make the decision to crash land early enough to give the crew time
for sdequate preperaticn. The pilot should notify the crew to start prepara-
tion by appropriete slarm signal and by ordering "Prepare for crash lending"
over the interphone. Successful crash landings, like successful ditchings,
depen® on the crew's familiarity with the proper procedures. Frequent dry-run

drills are sssential.

The general procedure for crash lendings is similer to thet for ditching.
However, crash landing pesitions in the gunners' end reder compartment are
considere? safe since decelerction isn't so repid as in ditchings end since
such hezerds as the surge of water through the pressurized doors, i1f they
collapse, and throush the nose, if it caves in, don't exist. In the ditching
procedure, positions in these compertments have been elimineted. The following
outline en? Pigura 3 cover the positions to be assumsd in crash landinss.

1. Crash Landings Fositions.

Pilot Normal position.

Co-pilot Normal position.
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Flight Engineer
Radio Operator
Navigator

Bombardier

Top Cunner

Lert Gunner
Right Gunner

Radar Operator

Tail Gunner

e

be

Sitting poaition mext to Flight Engineer.

Normal positiom.

Two gun forward turret. Nommal position ia
navigator's seat, with safety belt fastemed.
Slides seat full forward. Faces forward with
legs braced. Rest head on arme on table with
pad protecting head.

Four gun forweard turret. Folds table top up
and moves mavigator's seat to rear. Assumss
sitting position on floor with back well
cushioned and braced sgainst panel under
navigator's table. Hands are clasped tightly
behind head, knees flexed.

Moves to gunners' compartment end assumes
sitting position on floor with back cushiomed
and braced against front pressurized bulkhead.

Assumes sitting position on floor in gunners’
compartment with back cushioned and braced
against front bulkhead.

Remains in normal flight position.

Procesds to rear unpressurized compartment,

opsns eacape hatch, and assumes sitting posi-
tion facing aft, on floor with back cushioned
and braces against rear pressurized bulkhead.

Assumes sitting position in radar compartmen®
on floor with back against armor plate bulk-
head on right side of entrance. Before taking
position he opens the rear door of the pressur-
ized campartment and fastens it securely to
prevent it from closing and jamming shut.

Can remain in normal flight position or proceed
to the rear unpressurized compartment, assuming
a sitting position on the floor with his back
egainst the rear pressurized bulkhead, hemds and
cushion behind his head.

Don't relax your braced position until the airplane has come to a complete rest.

I - 4



L T . |
— |

\_CRASH LANDING POSITIONS > / P
EXIT P
o) T

BOMBARDIER TAIL
SIDE
= k\
'/ RADAR
OPERATOR

SIDE GUNNER
TOP GUNNER

NAVIGATOR A
RADIO OPERATOR i
PILOT FIG. 3

EXIT

2. Yrocsdure sfter lending.

Usuelly the question of staying with the plame or destroying and leaving it
will be answered for you in pre-mission briefings. If you leave the airplane
be sure to take with you all the equipment you might need on your way beck to
a base., Also dismount and either destroy or take with you eny highly secret
equipment. All first aid, signaling and sustenance kits, any extra rations
and everything else which might contribute to safety and comfort should be

packed along with you.
C. DITCHING

Ditching is the forced descent of land planes on water. It is extremely
hazardous but the experience of many bomber crews has proved that it can be
done successfully. The crew has two main problems in ditching. One is
adequately bracing agaimst the terrific impact of the water landing. The
other is getting out of the airplane with the equipment they must take along
before the plane sinks. The length of time a bomber will float is measured

in seconds, not minutes.

The ditching will came off successfully only if you are so thoroughly drilled
in the proper procedures that your reaction is autamatic, If proper ditching
procedure is followed, a minimum of confusion results and nothing is omitted

which might contribute to the safety of the whole crew. @88 diteh
apends on co, t e . As often as time permits, the whole

erew must practice together the coordinated steps in the ditching procedurs.
Wet Aitching drill involving the actual launching and boarding of life rafts
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in a body of water is preferable, but if such facilities are no able,
drill in your own plane under simulated conditions. Learn slso what every
other man does so that nothing will be overlooked in case some crew members
are missing or hurt.

1. Ereparatjon.

When an emergency develops over water which makes it doubtful that you will
reach land, stert your preparation for ditching immediately. Particularly
start preliminery redio procedure., Don't wait on the possibility that the
situation may improve. All ditching experience to date indicates that radio
signals sent prior to the ditching of the aireraft are the most valuable aid
to searchers. Note: If you are able to make land, eancal the S0S later so
that you won't waste the time and jeopardize the safety of other crews in
needless search.

The value of power in ditching is great. Ditch the plame before the fuel is
exheusted, Keep a margin of speed available so you can pick your apot to
set the airplane down.

On your first few flisghts over water study the appearance of the sea in rela-
tion to wind speed and direction. Try to become thoroughly femillar with
surface conditions as en index to the wind. During every over-water flight
keep wind direction, wind speed, and the condition of the sea comstantly in
mind so that you will be prepared if ditching becomes necessary.

a, Waves move downwind, except close in-shore. Waves break downwind, but
remember that the foem from the wave crest appears %o slide down the
back, or windward, side of the bresking wave. This often makes the

direction of the break difficult to judge from altitude.
b. Sprey from wave crests is blown downwind.

¢. Swell is a rising and falling of the sea surface. It does not indicate
wind direction.

d. Smoke from surface vessels drifts with the wind. The trail of the amoke,
however, is caused by wind plus the ship's forward motion. In this case
wind direction is somewhere between the forward path of the ship and the

E!Dkﬂ tral 1.

e. Wind lenes are alternating strips of light end shade which appear on the
surfece of the sea. They lie parallel to the direction of the wind, but
in s stesdy wind it is difficult to tell from which direction the wind is

blowing down the lame.
f. Wind Speed.

A few white cTaBt8 &+ o 1+ &2 * + 8 # s 2 » = g ® = = @ 10 - 20 I'ph wind
Hﬂ.n’ white crests & & 8 @ & B & & 8 8 " 8 8 8 8 @ 20 - 30 ‘l:ph wind
Streaks of foam along water .« « « « + s ¢ + s s o o 0 - 40 mph wind
Sp‘rﬂy from cresats 4 B @ & & & % W @ % B & 8 4 = 9 @ 40 - 50 m wind
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"ind speed cen be judged fairly well by the roughmess of the sea.
However, the wind will be stronger than the appearance of the sea
suggests if it is freshening, blowing off a nearby shore, running
with the tide or swell and during heavy rain. Breeking waves may

be due to shallow water snd such circumstances should not be used

in caleculsting wind speed and direction. Strength of the wind can
be estimated from the conditions of the sea fairly accurately through
use of the abtowve table.

2+ Handling of the Airpleme in Ditching.

The following three points should be kept in mind on the ditching of lendplenes.

a. The approasch path should be as flat as possible.
be The forward speed should be as low es possible.
c. The rate of descent should not exceed 200 feet per minute.

It is necessery to remember that lendplenes cannot be put down on water with
the intention of planing along the surface like = seaplene. The fuselage of
landplanes is not strong enough for this.

Although there has been some dispute over the use of flaps in ditching, it is
now ssreed that flaps can be used to advantage. Flaps should be lowered to
reduce the speed at which the plane camn approach and touch down. The stall
speed difference between flaps up and full flaps down is over twenty miles

en hour snd it is not probable that safer contact could be made at the higher
speed, With full flaps the maximum 1ift is obtainable with the fuselege at
approximately B8° to the water which is a 12° engle of attack of the wing. This
allows the body to touch first in the region of the rear turret with the prop-
ellers still clear of the water. The flaps will touch at approximately the
game time, but will break immediestely end heve no effect upon the airplene's

actions.

The lending geer should be kept in the retracted position during a landing at
gen. If down, the landing gear will act as a terrific dreg as it contacts the
water first and may flip the plane over or cause heavy demage.

Agsuning thet symmetrical power is not available, the normel glide approach
speed should be used. This will insure control end some margin of speed after
flattening out and permit the pilot to choose the best spot for ditching. The
pilot should hold off until he loses all excess speed above a stall.

I¢ the sea is calm end there is little wind, the plane should be put down along
the top of a swell. With wind of any strength, however, the plane should be
lended upwind near the top of an oncoming wave or swell. It is always desirable
to land along the top of a swell but when such landing will meen e strong oross
wind, it should be rejected in favor of an upwind lending. If because of wind,
the ditching is made across the gwell, the plane should be put down on an up-
slope towards the top. There will be situations when the pilot must choose &
compromise landing. And there will be situations, of course, where the pilot
will have mo choice in this matter because of damaged controls or other reasons.
Although in some cases a downwind landing cannot be avoided, it is always

dangercus.
T - 7



8« If the power is symmetrical, such as, if the two inmer motors are
operating, both engines can be used to the full if necessary to
flatten the approach, reduce speed snd retain control.

Use of power in ditching.

b. I the power is not symmetrical, for instance with number two and
four out, it will be possible to use some power adjusting the
throttles so that 1little rudder is needed.

¢« The value of power in a descent at sea is so great that when it is
certain that land cannot be reached, the pilot should always try
to bring his plane down before the fuel is entirely exhausted.

It is mdvisable to hold the tail down slightly so that the nose will mot
come down into the water with emough force to cave in the bambardier’s
comyertment. If the airpleme alights tail dowm, there will be a jolt as

the tail strikes, followed by a severe impact and violent deceleratiom.

If you come in too fast on a calm ses, there will be a tendency to bounce;
hold the control column back hard, In a sea with average size waves, the
tail will touch the crest of the wave first. EKeep the nose up so the for-
ward part of the airplane will touch the next wave crest approximately umder
the center of gravity.

3. Crew Proce -

This is a recommended crew procedure which has been worked out after a study

of narratives covering ditching of four B-29's in our operations and dis-
cussions with personnel involved in ditchings and crash landings. It has

been difficult to evaluate some of the ditching positions because of the four
ditchings, two aircraft lended nose into a swell rather than along the top of
the swell; in a third an explosion occurred; end in the fourth, the B-29 landed
on the smooth water of a leke. Also in each ditching, except the lake landing,

an unfortunate accident occurred in at least one of the compartments of the
eirplene. From these experiences it has been decided to eliminate ditching

positions in the gunner's end redar compartments. The following procedure and
ditching positions have, therefore, been astablished.

a. Pilot.

Give the co-pilot warning: "PREPARE FOR DITCHING IN MINUTES."
Give several short rings on the alarm bell. Turn the 1FF emergency
switech to (N. Remove your parachute harmess, flak suit, and winter
£1ying boots, but keep your flek helmet on. Fasten your safety belt.

Advise any eccompanying aircraft of your distress by radio, then turm
to interphone.

Give the co-pilet the order: "OPEN EMERGIENCY EXITS AND THROW OUT
EQUIPMENT™, If possible, give this order above 5000 fest.
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b.

Give the co-pilot the order: "STATIONS FOR DITCHING. IMPACT
IN __ SECONDS." If possible, give this order above 2000 feet.
Order the flight engineer to "STOP INBOARD ENGINES". Feather

the inboard propel.ars. Simultaneously, push both radio destruc-
tion buttons. Open windows, brace your feet on rudder pedals,
knees flexed. About five seconds before impact, give the co-pilot
the order: "ERACE FOR IMPACT".

Exit through the left window. If the pleme is not afire, inflate
your 1life vest when on the window ledge. Climb atop cabin, then
to left wing.

Co-Filot.

Relay the pilot's commend over the interphone call positions:
"PREPARE FOR DITCHING IN MINUTES". Receive acknowledgments.
Tell the pilot: "CREW NOTIFIED".

Remove your parachute harmess, flak suit and winter flying boots,
but keep your flak helmet on. Fasten your safety belt.

Stand by on interphonme to relay the pilot's orders.

Relay orders: "OPEN EMERGENCY EXITS AND THROW OUT EQUIPMENT",
and check on the crew's progress.

Relay order: "STATIONS FOR DITCHING. IMPACT IN SRCONDS"™.
Open side window, brace feet on rudder baer with knees flexed,
and when the pilot gives the order: "BRACE FOR IMPACT", send
one long ring on the alarm bell.

Exit through right window. Inflate life vest on window ledge.
Climb atop cabin, thence to right wing. Secure right life raft
or pull outside raft release handle if necessary.

Bombardier.
Acknowledge in turn: "BOMBARDIER DITCHING".

Remove your perachute harness, winter flying boots, and flak sult,
but keep flak helmet on.

Open bomb beay doors, jettison bombs, jettison destroyed bombsight
and date, sscertain that other crew members have finished jettison-
ing all loose equipment and then close and check bomb bay doors.
Shoot out smmmnition from front turrets.

On copmend from the pilot assume a sitting position next to the

£1ight engineer, with your back cushioned ageinst the co-pilot's
armor plate, hends and cushion behind your head, and knees flaxed.
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Pick up eny emergemecy equipment in the front compartment and 'f\“\
hand it to the flight engineer. Exit second through the front :
emergency hatch behind the flight engineer. Inflate your lMse

West on the window ledge. Use the front top turret gun to k.
elimb atop cabin, thence to left wing.

a

Assist the pilot in preparing the raft end equimment end
assembling the men to board the life raft.

Flight Engineer.

Remove your parachute harness, flak suit, and winter flying
boots but keep your flak helmet omn.

Open the front emergency hatch and acknowledge to the co-pilot:
"FRONT HATCE OPEN", Jettison it together with any other loose

equipment through front bomb bay.
Get the emergency signal kit and tie its line to your arm.

Stop the inboard engines on the pilot's command. Take your
regular position facing aft end keep to your left with your
head and shoulders braced sgsinst the co-pilot's armor plate,
safety belt festened and hends braced sgainst the control stand.

Carrying the signal kit, exit irmediately through the front
emergency exit.

If the airplene is not efire, inflate your life vest while on
the window ledge. Climb atop the cabin and proceed to the right

wing.

Lssist the co-pilot in securing the life-raft, setting up the
equipment and assembling the men to board the raft.

Ravigator.
Acknowledge in turn: "NAVIGATOR DITCHING"™.

Remove your parachute harness, winter flying boots and flak suit,
but keep your flek helmet on.

Calculate the position, course, altitude, and ground speed for the
radio operator to transmit.

Give the pilot surface wind stremgth end direction. Destroy classi-
fied documents.

Cather your maps and navigation equimment into a water proof bag or
tuck inside your clothing.
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Jettison all drift signal fleres through the release tube.

Assist in jettisoning all loose equipment, then close the
pressure door to bomb bay.

(1) In the two gun forward turret model return to your
original position in the navigator's seat end fasten
your safety belt. Slide the seat fully forward and
face forward with your legs braced. Place s pad over
the edze of the table, rest your head on your arms on
the iable. Exit fourth through the engineer's emergency
hatch.

(2) In the four zun forward turret model fold the table
upward and move your seat stand as far aft as possible.
Assume s sitting position on the floor with your back
well padded and braced sgainst the panels under the
navigator's table., Place your hands and a cushion
behind your head. Exit fourth through the engineer's
emergency hatch, or make your exit through the astrodome

opening.

Inflate your life vest end proceed to the right wing with your
navigation equipment.

f. Radio Operator.
Acknowledge in turn: "RADIO OPEZRATOR DITCHING".

Remove your perschute harmess, flsk suit, and flying boots, but
keep your flak helmet on.

Set IFF emergency switch ON. Put out the trailing entennee.
Trensmit the position, course, altitude and ground data as
received from the navigetor on MF/DF (medium frequency, direction
finding). Reley fixes or bearings obtained %o the navigetor.
Give MF/IF contact all date as soon as possible without waiting

too long for an enswer.

Destroy classified material and check the IFF setting. Continue
to send emergency signels.

In the two gun forward turret model, you can assume either of
the following positions:

(1) Assume & sitting position on the floor with your back
against the rear of the engineer's control stand, back
and head well-cushioned, and knees flexed, facing aft.
If a pad is available, hold 1t in front of your face to
protect it against eny dislodged articles.

(2) lie down cross-wise on the floor, with a cushion and
your back ageinst the wheel well step; bend at the hips
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to extend your legs mlongside of the turret well. F

your hesd with a cushion.

In the four zun forward turret, you heve a choice of the following
positions:

(1) Assume a sitting position on the floor et side of the
pavigator with your beck against the penels under the
navigetor's table. Your back and head should be well
cushioned, and kmees flexed.

(2) Assume a sitting position on the aft side of the dcme
of the forwsrd lower turret, facing toward the rear,
with your beck sgainst the forward upper turret, and
¥nees flexed and legs braced egainst the front pressurized
door.

Pull both the life raft release hendles on the rear pressure
bulkhead. New model aireraft with the quickly removable astro-
dome affords an easy exit through the astrodome opening. In

the early model aireraft exit will be mede through the engineer's
escape hatch following the bopbardier. After making your exit,
inflate your Mae West and proceed to the left wing.

g+ Top Gunner.
Acknowledge in turn: "TOP GUNZR DITCHING".

Remove your parachute harmess, flak suit, and winter flying
boots, but keep your flak helmet om.

Shoot out the smmunition from the rear upper turret. Check
with other gunners to be sure all emmunition has been shot

BEWEY

Close the pressure door to the bomb bay snd reinforce it if
possible. Proceed to the rear unpressurized compartment and
with the other guuners dismount end jettison through the rear
entrance, the K-19 cemera and auxilisery power unit.

Assume a sitting position ageinst the rear pressurized bulk-
head, with your back well cushioned, hands clasped tightly
behind head, kmees flexed, and facing aft.

Exit second through the rear escape hateh after mssisting

in handing the emergency equipment through the hatch., Trke
the emergency squipment to the left wing and with the right
r inflate the third life raft and place emergency equip-

ment in this raft.
h. Right Gunner.
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Acknowledge in turn: "RIGHT GUNNER DITCHING".

Remove your parachute harmess, flsk suit and flying boots, but
keep your flak helmet on.

Proceed to the rear unpressurized compartment and work on the
dismounting of the K-19 camera and the auxiliery power unit.
Jettison these units plus other unnecessary equipment through
the reasr entrance., Open the rear escape hatch and remove hateh
if possidble,

Assume & sitting position on the left side of the compartment,
with your back against the rear bulkhead of the radar compartment.
Face aft, with your knees flexed and a cushion and your hands
behind your head.

Exit first through the rear escape hatch. Inflate your Mae West
end stand by to receive the emergency equipment. Then proceed to
the left wing, inflate the life raft and place the emergency
equipment aboard.

Left Gunner.
Acknowledge in turm: "LEFT GUNNER DITCHING",

Remove your parachute harnmess, flak suit and flying boots, but
keep your flak helmet on.

Proceed to the unpressurized compartment and assist in the dis-
mounting of the K-19 camera and auxiliary power unit. Assist in
jettisoning these units and other surplus equipment through the
rear entrance, Insure that the rear entrance door is securely

fastened.

Agsume a sitting position on the right side of the rear unpressurized
compartment next to the radar operator with your back cushioned and
braced sgainst the rear bulkhead of the radar compartment, knees
flexed and hands clasped tightly behind your head.

Exit third through the rear escape hatech. Inflate your Mae West and
gtand bv to assist other men to escape. Then proceed to the left
wing and essist in preparing the emsrgency equipment for use.

Radar Operator.

Acknowledge in turn: "RADAR OPERATOR DITCHING".

Remove your parachute harness, flak suit, and flying boots, but
keep your flak helmet on.

Collect end jettison any unnecessary and loose equipment in the
compartment.
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Relay the pilot's interphone instruections to the gunners. Keep
the pilot informed of the ection underway. Froceed to the rear
unpressurized compartment and close the rear pressurized door.

Plece the third life raft pack on the floor in the corner between
the rear pressurized door and the rear entrance door. This will
aid in preventing collapse of the entrance door and slso with the
radar operator sitting on the pack, permit four men to sit with
their backs against the rear pressurized bulkhead.

hfter the last impact, assist in moving the emerzency equipment
through the escape hatch and exit fourth. Inflste your Mae West
and proceed to the left wing.

kK. Tg;l‘ G"LIJJ.E:-
Ackmowledge in turn: "TAIL GUNNZR DITCHING".

Remove your parachute harness, flak suit and flying boots, but
keep your flsk helmet on.

Shoot out emmunition in guns. Jettison tail gunners escape hatch.

Remain in seat, facing aft, back and head cushioned sgainst back
of seat end compartment bulkhead, kmees flexed.

Exit thru gunners escape hatch to left horizontal stabilizer, inflate
Mpe West and proceed to right wing.

4, Eacave From the Plane.

Once the plane has come to rest on the surface, the action of the crew must
be gquick and efficient. At best, land planes will float but a short time.
The length of time depends on many factors such as injury to the fuselage,
buoyancy of plane, and condition of the sea.

In any event, the crew of a plane brought down at sea must sct quickly. It

is imperative you get out of the plane, inflate the raft and board it with

the necessary equipment. As has been seen, a fairly large deceleration force

may be experienced at the time of impact. It may be sufficient to partially

gtun members of the crew and to hurl loose equipment sbout the fuselsge.

However, if the distress drill has been correctly taught and faithfully practiced,
members of the crew will be able to do the correct thing almost instinetively.
The fact that a great deal of confusion may exist during the crucial few

moments the plane floats makes it imperative that all crew members know their

jobs and do them withcut confusion or doubt.

When a plene comes down into the water, there may be two impacts. A fairly
slicht one can be expected as the tail first makes contact and a more violent
one as the plene itself settles. The crew should be very careful not to
change positions or rise from ditching stations until the plane has come to
a complete stop. As soon as the motion of the plans stops, the escape
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Procedure should be started. The crew member delegated to the jo uld

operate the life raft compartment releases. The release should not be
gripped before or during the descent as the impact may ceuse the release
to operate. If this is done, the raft may be ejected from its compartment
while the plane is still moving and thus break free and drift out of reach.

Other members of the crew, as soon as the plane comes to rest must rise

from ditching stations, carefully collect such equipment as is detailed for

each in drill, end leave by the hatch used in practice. In the B-29, the

third life raft end equipment secks should be moved through the rear escape

hatch and to the left wing. There, the life raft will be infleted end the

auxiliary equipment will be placed in the 1life rafts ejected from the

fuselage compartments. Two men, the pilot and co-pilot, will assist the

two life rafts from their compartments and see that they are properly inflated.

2:12 ﬂﬂ:t be taken that thers are no tangling lines which might cause the raft
urst.

Since the escape hatches are not overly large it is recommended that crew.
members inflate their life vests immediately on emerging from s hatch. The
crew should not be surprised to find that waves are breaking over the plane.
If they are large, it is possible that men may be swept off. It is reccumen-
ded that a 1life line be attached to the inside of the hateh.

During the first phases of the distress procedure, parachutes should be kept

on or near-to-hand in case descent by parschute should became necessary.
However, when the altitude fa’ls below 1,000 feet, parachutes should be removed.
They should not be entirely discarded, however, since they can be used to pad
projections near ditching stations and prevent possible injury. During the
escape from the plasne, it would be well if two or three members of the crew
took mlong their perschute packs. FPerachutes can have many uses in the raft

or on the water. The pscks have s certain buoyancy and can be used for a short
time to remain afloat. The parachute can be used to make sails, catch rain
water, for shade and signaling during the stay aboard the raft.

The man designated to assist the raft from its compartment should also make
gsure it inflates properly and is lesunched right side up. If the raft inflates
in an inverted position, efforts to right it should be mesde from the wing. If
this fails or the plane is sinking rapidly, one man should jump intc the water
and right the raft. Crew members should not jump onto an inverted raft as this
will expel air trapped beneath and meke the righting more difficult.

Rafts are attached to the plame by a light rope. This rope is intentionally
1ight so that it will break if the plane sinks while the raft is still
attached, If the ditching has been made into the wind, the raft should float
towerd the tail and the boarding should not be difficult. If there is a cross
wind after the plane comes to rest, the plane will tend to swing into the wind.
If the raft is on the upwind side, there is danger that it will become wedged
under the wing as the plene rolls and swings into the wind. If the raft is on
the downwind side, there is denger that it will be caught bemeath the fuselage
or tail of the plane which may be threshing up and down. Care should be taken
that jgggud edges of the wing, tail or fuselage do not puncture the raft.
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D. FIRE A ‘IIIIII

The B-29 is equipped with a COp system fed by two high pressure COs bottles
mounted in the nose wheel well. Lines from each bottle run to all four
engine nacelles, The flight engineer can direct the CO2 charge to the
desired engine by turning the selector knmob on his instrument penel, end
pulling the CO2 relemse handle (or both handles, if desired) for the bottle
he wishes to use.

Besides the nacelle extinguisher system esch airplane is equipped with three
hend extinguishers, two COp and one carbon tetrachloride, for extinguishing
cabin fires. One COg extinguisher is located on the inboard side of the flight
engineer's contrcl stand, the other is in the aft pressurized compartment

aft of the auxiliary equipment penel. The carbon tetrachloride extinguisher
is located beside the rear entrance door.

s P utions In U ¥ Fight Equ -

@. To use the carbon dioxide extinguisher, stend close to the fire,
reise horn, and direct ges to the base of the fire. Hold on to
the insulated tubing to avoid frostbite from gresping the metal
horn on the top of the cylinder. The white discharge is™iry-ice".

b« To stop the flow of gas, replasce the horn in the clip on the side
of the eylinder. Recharge the extinguisher after each use.

¢. Stand as fer as possible from the fire when using the carbon
tetrachloride extinguisher. The effective range is 20 to 30
feet. To operate, turn the hendle end pump it. Keep the streeam
full and steady. To shut off, push the handle in and turm it
until the sealing plunger is depressed.

d. When sprayed on a fire, carbon tetrachloride produces phosgene
a very poisonous gas, which can be harmful even in small smounts
and may be fatale Do not use it in a confined area and do not
stand near the fire. Ventilate as soon as fire is extinguished.

2. Engine Fires.

a. Nacelle or engine fire on the ground. If the fire is known to e
a torching turbo, put it out by increassing the throttle setting
momentarily. For other engine or nacelle fires on the ground, use

the following steps:

(1) Move the mixture control to idle cut-off on all four engines.

(2) Close fuel shut-off valves for all engines.

(3) Turn off the booster pump switches for all engines.

(4) Close the throttles.

(5) Open the cowl flaps.

(6) Set nacelle fire extinguisher to the proper engimes. Pull
first one, and then, if necessary, the other fire extinguisher
control handle. The flight engineer will check with the
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Scanners on the condition of the fire before pulling
the second control handle. Note: The engine fire
extinguisher is for fires in the accessory section and
is not effective against fires in the engine itself. If
the fire is still burning:
(7) Turn all ignition switches off.
(8) Turn battery switch off.
(9) Stop auxiliery power plent.
(10) Send crew members for additional ground fire fighting
equipment.

3« Nacelle Fire In Flight.

8. A crew member spotting a fire uses the "call™ position on the
Jackbox and says, "FIRE ON NO.__ ENGINE", If possible, crew
members will identify fires as to type and location. From this
point, at the pilot's discretion, the following procedure should

be used.

(1) Pilot feathers propeller and says to flight engineer, "USE
ENGINE FIRE PROCEDURE™.

(2) PFlight engineer moves the mixture control for the engine afire
to the IDLE CUT-OFF position, and shuts off the fuel valve and
booat pump as the pilot increases the air speed in an attempt
to blow out the fire.

(3) Set cowl flaps to not more than 15 degrees and close the
throttle.

(4) Set nacelle fire extinguisher to the proper emgine, pull first
one, and then if necessary, the other fire extinpguisher control
handle.

(5) Te flicht engineer closes the cabin air wvalves and the redio
operator closes the forward pressure door. If smoke has entered
the cabin, the co-pilot opens his window. In case of excessive
smoke or fire in the cabin, follow the procedure umnder "Cabin
Fires During Flight" (Paragraph 4 halnwgf

(6) If the fire is out of control, open the bamb bay doors, and

ebandon the sirplane.

(7) Ir en engine catches fire during teke-off, the pilot will if
unable to put out the fire, meke an emergency landing following
the crash landing procedure when necessary.

4, Cabin Fires During Fljight.

In ell eabin fires during flight, immediately pull the emergency pressure
relief handle if the cabin is pressurized. If the fire is in the rear
compartment, use the CO2 extinguisher first and them, if necessary, use the
portable carbon tetrachloride extinguisher. If the fire is in the forward
compertment use the CO2 extinguisher mounted beside the flight engineer's

control stand.

I¢ the cabin fire is caused by an electricel short circuit, the procedure
{s the seme except that the flight engineer must turn all electricel power

off with the battory and ganarator switches.
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If the cabin becomes excessively smoky or gaseous after using the fire
extinguishers, open the bomb bay doors for ventilatiom. If the fire is
extremely bed, and there is danger of asn explosion from fuel tanks, sound

a series of short rings on the alarm bell so the crew can prepare to abandon
the airplane.






XIII. WEATHER

As our B-29 operations will cover e vest ares, no attempt will be made to
describe fully the weather conditions which will be encountered between

the Resr snd Porwsra Aress and on combat missions. Rather, an attempt

will be made to describe only the salient feamtures and hazards to operations.
For further deteiled informetion it is recommended that the pilot consult his
Sroup Vieether Officer,

Ae WEATHER CONDITIONS - ROUTE FROM REAR TO FORWARD AREA

To describe adequately the weather conditions from the Rear to the Forward
8rea, it is best to divide the route into three sections and discuss them
Separe*ely by season. As the principal weather festures are caused primarily
by the no?rnpl:w of the region, the route divides into the following three
parts: (1) India (2) The "Hump" (2) China.

1. Indis

The weether in Indie can conveniently be broken into four seasons: (1)
December throuch Februsry, which is the winter or northeast mONnSOen SeRSODn;
(2) March through May, which is the spring transitional season; (3) June
through September, which is the southwest or summer monsoon season; and (4)
October and November, which is the fall transitional period.

a. Decem o 4 + This is the season of good weather.
The skies are generally clear, but are interspersed with brief
spells of medium cloudiness., Thunderstorms are rare, but three
or four days of thunderstorms end turbulencs may be expected in
Agsem. Visibility is usually rather poor; it is usually three
to five miles in haze and dust during the dey and is restricted
to one to two miles due to ground fog during the evening and
early morning, expecially in the Assem Valley where it often
drops to one-half mile in ground fog. Winds are usually north
to northwest up to 3000 feet at 10 to 15 miles per hour, and
nerthwest to west above 3000 fest. The velocity ineresses with
height and reaches 25 to 35 miles per hour at 15,000 feet.

b. March through May. The cloudiness starts to increase during
this season, aversging 2/10 to 5/10 in March and 4/10 to 7/10
in May. This is the season of northwesters in Bengel, which
consist of a line of particularly violent thunderstorms. Three
or four northwesters may be expected during this season. Surface
velocities reach 60 to 80 miles per hour. During infrequent
periods of low cloudiness, ceilings ere likely to average 1000
to 2000 reet, otherwise they are unlimited. Visibility is
usually six miles or better except during morning hours when
it may be restricted by fog or mist. Winds are south to south-
west at 10-15 miles per hour up to 3000 feet and shift to west
to northwest and increase to 25-30 miles per hour from 3000 to

15.m'ﬂ .riﬂt-

oxr -1 W S



Ce Mﬁ_m- This is the cloudiest season o e year,
sveraging from 7/10 to 9/10 cloud cover. There are several cloud
layers present ang ceilings usually run from 3000 feet to 1000 feet
&nd lower to 500 feet or less in freguent afternmocn rain showers.
During this, the monsoon season, the visibility is usually over six
miles except when restricted to one or two miles in rain. Winds are

South to southeast at 12 to 20 miles up to 13,000 feet.

d. October and November. The cloudiness decresses to 2/10 to 4/10 by
the end of October, Clouds are usually of fair weather cumulus
type with a few afternoon thunderstorms. Visibility is good during
the ﬂl&j’: but may be restricted to one to two miles in early morning
fogs Winds are northeast to east at 10 to 12 miles per hour up to
6000 feet, are varisble above, and became westerly et 15 to 20
miles per hour above 10,000 feet.

2. The "HEE”

Weather over the "Hump" can be conveniently broken up into four seasons.
(1) Spring refers to the months February, March and april; (2) Swmer
includes May through September; (3) Fgll refors to October and November:
and (4) Winter consists of the months December and Jenusry. The periods
&re not of equal length, but sre so defined for the similarity of the
weather during the particulsr seasson. Any particular date does not mark

& definite change in the cheracteristics of the period, ss the seme features

m&y be observed neer the border of an ad jacent period.

8+ Spring. During this sesson west to southwest winds, increasing
cloudiness, end severe turbulence cesuse the worst flying weather
of the year. There is considerable thunderstorm activity and the
clouds build up to 25,000 to 20,000 feet, Average cloud tops are
above 20,000 feet during the late afternoon, with the highest
clouds to the north of the route and the lowest over Myitkyina
and the Hukon Valley. Considersble ic ing can be expected in the
clouds between 12,000 and 20,000 feet. It may be rime or clear
or a mixture of botk. Turbulence and icing are severe in the
cumulus activity. Winds above 12,000 to 15,000 feet are extremely
strong. They sre from west to southwest averaging 40-60 miles per
hour, and speeds of 100 have been frequently reported. March

cambines the strongest winds with highest cloud build-ups. Thunder-

clouds which first appeer in February increase in intensity during
March, and frequently reach to 30,000 feet. By the latter part of
April the high winds have decreased to 20 to 30 miles per hour,
However, they are still from the southwest. Turbulence and icing
also decrease in intensity during the month of March .

b, Summer. During this sesson of the year the clouds follow fairly
typical patterns. Early in the morning a low deck of stratocumulus
or altocumulus will form which can be topped at 16,000 to 17,000
feet. These will be broken up rapidly by cumulus, which start to
build up by 0800 Local Time, and which reach 20,000 to 30,000 feet
during the afternoon. On particularly bad days these cumulus will
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d.

merge and ceuse instrument conditions over ihe ™ &
bulence will then be moderste to severe. The lowerins cunulus
Eltttun out at night and there is & merked tendency for the
Hump" to clear by midnight. The whole cycle repeats itself
4gein starting about 0300 Local Time. The most predominent
features are the afterncon thunderstorms, which form over the
first ridge and the "Hump" proper. Turbulence, ice and
precipitation are ususlly severe, but as these thunderstorms
seldom form in a line, it is ususlly possible to avoid them.
Occesionally, however, it has been revorted they have been
campletely hidden by other cloud formations. Ordinarily,
rime ice is the omly type of wing icing encountered. The
freezine level fluctuates from 16,000 to 20,000 feet, but the
everage is 18,000 feet.

Fall. During this season, the "Hump" weather is predominately
roode Clouds heve begun to clear in eerly October but the wind
speeds have picked up to 30 to 40 miles rer hour from the west
by the end of November. Turbulence is light end there is some
rime icing. The freezing level is between 13,000 and 15,000 feet.

Winter. This season is ususlly cloudless. The wind speeds are
high and are usually well over 50 miles per hour from the west
or southwest, while there have been several pericds of ome to
three days at a time where the winds were from S0 to 100, A
few cold fronts mey cross the "Hump" during this peri od@ and when
they do the combinetion of unstable air and upslope motion
causes extremely bed conditions. Cumulus will scmetimes build
fo over 30,000 feet. However, these conditions seldom last for
more then 36 hours. The frezzing level is between 14,000 and
16,000 feet and where clouds are encountersd icing is rether
severe. The most dangerous level is between plus two and minus

ten degrees centigrade.

3. China

In China the weather divides itself into two main seasons: Winter and
Summer. !Yinter includes the months November through April; Summer consists

of the months May through October.

Winter. Of the two seasons, Winter is definitely the worse. As
the forwsrd bases lie in a pocket surrounded by mountains reaching
to about 10,000 feet cn all sides, air beccmes trapped and stagnutes
there for long periods of time. The greatest hazerd to flying is
the poor visibility caused by haze, Visibility is rarely over six
miles during the day and falls to as low as one - half to one mile
during the periods of darkness. It is worse at sunrise and shortly
after sunset. Ceilines will average betwsen 2000 and 3000 feet snd
there are about 1€ days per month when the sky is more than 5/10
covered. The clouds are stratiform and occur in leyers up to and
above 12,000 feet. As the freezing level fluctuates from a low of
4000 feet in Januery to high of 12,000 feet in April, the denger of
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collecting rime ice on descent or ascent is always possi
Precipitetion is 1ight during this season, being mostly in
the form of drizzle. There is en average of four rainy days
per month. Surface winds are light northerly, while winds
above 10,000 fest are moderate and are ususlly westerly.

b. Summer. As the visibility improves, Surmer cen be considered
the better of the two seascns. There are about 25 cloudy deys
per month, but the clcuds are cumulus type which give broken
sky cover with ceilings above 3000 feet. The combination of
the nonscon end upslope effect gives about 14 rainy days per
month. Visibility is good, rarely fallins below three miles
except in precipitation. The freezinz level fluctuates from
12,000 feat in October to 20,000 feet in August and icing will
cause little trouble except in May and October.

B. [EATHER CONDITIONS OV:R MANCHURIA, JAPAN, FORMOSA, SOUTHERN
CHINA AND THE PHILIPPINE ISLANDS.

1. Manchuria

In the wWinter the climate of Manchuria is dominated by polar continental air
masses, and in the Summer by maritime subtropical air masses. Fall and Spring
are periods of transition from one air mass to the other. Consequently, the
Winter season with 11 to 16 days per month with clear skies and its cold, dry
continental air is particulerly suited for high level bombardment, with only
three to five days per month with cloud cover more than 8/10; whereas, the
Sumner frequency is 10 to 1% days. Spring and Fall frequencies are variable,
depending upon the degree of transition, but generally range between five to
ten days per month.

Ea wintgg. Thunderstorms are rare. Severs icing occurs most
frequently during the winter months in Southern Manchuria
({.e., south of 42° N,) but then only six to seven days per
month due to lack of cloud cover. Northern Manchuria is so
cold at high altitudes that icing is rare in winter. Fog
rarely occurs in the winter but visibilities less than two
and one = half miles ere sstimated to occur on five to ten
days per month from September through Merch as a result of
haze end dust. Ten to fifteen days over six miles is the
rile. Winds aloft are generally westerly to northwesterly,
sometimes going to north in polar outbreaks. Speeds from

25 to 35 knots are aversage,

b. Summer. Thunderstorms have their highest frequemcy from kay
through September, but then they only occur two to four days
per month. Severe icing is rare in Southern Manchuria, but
moist, cold eir aloft in Northern Manchuria during the cloud-
iest season causes the risk of icing to be greatest in summer.
Visibility is restricted to less than six miles about five to

aight days per month because of haze, and fog occurs about
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once & month. Visibility asbove six miles is, 1=17ml""€"+lti='!- ‘

aveilable on at least 18 days per month. Winds aloft are
light southwesterly.

¢. Fal) and Spring. The periods of Fall and Spring have
climatic conditions which fall betwesn those of Winter
and Sumer and the frequencies will be more similar to
the sumsr frequencies in the lste Spring and early Fall,
and near winter conditions in late Fall and early Soring.
Otherwise the situation will depend upon the dominant eir
mass during the transition periods of Spring and Fall.

d. Winter Route. Enroute from the forward bases to a target
in Manchuria the most hazardous weather will be encountered
over the mountains that border the Red Basin on the north-
east. This is probably due to the fact that the poler
continental air that streams down the eastern side of the
high end 1s normally centered around the Gulf of Pohal, is
modified in the lower layers by the passage over the Yellow
Sea. Thus, where it returns to the plains of north China,
it is unstable end moist in the lower levels, Although
extensive cloudiness exists in the plains, the forced rise
of air in the mountain area produces frequent thunderstorms
which penetrate layer clouds on the eastern side of the
range. Although layer clouds contain rime and sometimes
clear ice in the lower levels, they produce severe icing
conditions in the towering cumulus and cumulonimbus. The
tops of the turbulent clouds extend up to 20 to 25 thousand
fest and the turbulence is severe. DBeyond the mounteins,
in the plains, the cloud coverage in Winter is extensive, but
usually stratiform, and the icing conditions are light to
moderate rime. Thunderstorms may occur &t any time of the
day with the passage of a cold front preceding a fresh out-
breek of polar air, but otherwise they are infrequent late
afternoon occurrences. The climate in gemeral is similar
to that of our middle states bordering the Mississippi River.

e. Summer Route. The mountains in the Summer produce severe
thunderstorms in the late afternmoon and evening which tend
to dissipate towards dewn, lesving a thin stratiform layer
covering the mountains. The frecuencies of thunderstorms
over the mounteins ere greatest in the spring and summer
months in conjunection with treiling ends of the polar front.
The China plains in Summer have fairly mild conditions, but
the thunderstorm frecuencies are high in the late afternoon
and evening. The freezing level over the route during the
sumer season is 17,000 feet, gradually sloping downward to
16,000 feet near the Gulf of Fohai.

2. Japen

Flying weather ove
subsscuent orogravhic action,

r Tapan is controlled largely by monsoonal effects with
frontal weather, end typhoons. The backbone
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:: E:::tain ranges running northeast-southwest on the Jepanese s ceuse,
‘Eﬂtarnﬂr‘ orographic uplift of the northerly monsconal flow, #iving north-
In ereas maximum cloudiness, and southeastern targets minimum cloudiness.
Summer, similer uplift of the southerly momsoon ceuses maxizum cloudiness

:;E; Sﬂ:thﬂﬁﬁtern targets, and e minimum over the northwestern arees. Tareets
thel?ua u, aych as Uapaseki ané Sesebo, get a meen hich eversge of cloud cover
It 5§Ha;éarﬂsnﬁ because of exposure to both winter and summer monsconal flow.
0 ould be nufed that the winter monsoon is strongsr and more persistent

en that of th: summer, due to the steep pressure sradient existing betwe=2n
continental hich pressure and North Pacific low pressure. In the Swmer, the
giz* is around the rather loose eradient of the Fscific hirh pressure cell.
"rontel effects may be considered as being superimposed on the monsoonel com=
ditions, or interrunting the monsoonsl flow at times., The polsr front is
locatad east of Jepen cfuring the winter months, with families of d==p cyclones
develovine =lonz this front end movins northeast into the persistent lorth
Facific low. In *he trensitionsl periods, Soring and Fall, the mean position
of the polar front crosses Jepen with increased frequency of cyclones, directly
affecting Japan with precipitation and clouds at verious levels. This condi-
tion often extends into mid-June and mid-July, lesseninz only es the poler
front roves irlend., Typhoons occur from July through COrtober, and ell c® the
southern Jepenese watsrs and coasts are likely to be visited by three to four
such storms durine these months. Cloud decks and high winds extend to eltituds,
mekins bombarédment at altitudes of 30,000 fect end higher impossible. Icinz et
about 24,000 feet is the hicnest the freezina level will reach in the sumer
months. Consequently, icing may be expscted in the clouds above this level
during mll sessons. Forward visibility =1 f1izht level will be unlimited in
the sbsence of frontal weather or typhooms. Ctherwise, forwnrd visibility will
lower to the point of meking formstion flyins aifficult or prohibitive., Tog
will not cause frequent visibility impediments to Jepanese area. Nacasakl, for
instance, has & hirh of two foggy days in June, while Hiroshima on the south-
west coast of Honshu hes a high of ome day in November., Thundsrstorm sctivity
reaches & hizh aversse in summer. Hiszhest frequency to be expected is seven
or eicht days per month during July end Aurust with the oversll svercge much
less. However, cold flow of eir across the warmer 3cs of Jepen in the wirter
cruses instability in the lower levels. ™.is results in the usual type of
cumulus sné stretocumulus cloud as the gir is 1lifted over the land.

z, Formosa, Southern China and the FPhilivpine Islends.

The sres under consideraticn is & fen-shaped regicn extending from Chenstu
towards the southeast, Tor a radius of about 200 miles east and south of
Chenztu stretches the Red Basin. It is an area of zently rolling hills, few
of which are higher than =000 feet above sea level. « rerion of low mounitins
rancing from 6000 to 7000 feet forms & roughly circuler boundary to the besin.
The area continues through e somewhet lower group 1o the scuthwest none of which
reach 6000 feet, to the higher sbuttments of the Himalayas which attain 10,000
feet due south from Chengtu. To the east and east-southeast, the ares we are
concerned with, the rim of the basin is lowest and the rounteins forming it
persist to the coest as an intermittent sprinkling of low hills renging from
%000 to 6000 feet in elevaticn. Across “the 100 mile streit from the port of
Amoy lies the iglend of Formose, the distinguishing topogrephical feeture of
which is = Tupwed mountsin ridge oriented north-northeast by south-southwest
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Ié?:Q:hizh reaches over 14,000 feet at its highest point. This ridge

i 1; ruptly from the east side of the island but slopes off gently to

Chg ains area on the western side. South of Formosa and across the South
na Sea from Hong Kong are the Philippine Islands. Their topography is

mounteinous in cheracter, with pesks resching to between 9,000 end 10,000

feet, but due to the complexity of the archipelago it cennot be reduced

to the simple one-ridge system of Formosa.

8. PFormosa. The same monsoonal flow which controls China governs ithe
weather of Formosa, but due to the simpler topography of the island
the resulting weather pattern is likewise simpler. During the
winter monsoon, October through March, the air flowing up the
windward mountein slopes gives cloudy end rainy weather in the north
and east parts of the island. As en eversge 20 days per month have
more than 8/10 cloud cover from December through Mercn, end only one
dsy per month hes less then 2/10. Stratus cloud types predominate
with tops varying from 2,000 to 12,000 feet. Durine this period,
the south end southwest portioms of the island are having relatively
dry down-slope winds with consecuently less cloudiness and little
precipitation. The average number of clear days average four to
nine per month fram October through Februery. OSnow caps the higher
mounteins during the Winter and occasionally fslls as low &s 3500
feet. Otherwise, precipitation is rain or drizzle. During the
surmer monsoon, June through August, the situetion is reversed, with
up-slope winds producing clouds and rain in the south and south-
west, end down-slope winds producing clear weather along the north
and east coast. An aversge of two clear days ver month oceur in
the southwest, with 15 days of rain. The cloudiness is mostly
convective, and consequently is &t a pinimum sround sunrise. Thunder-
storm ectivity is frequent, and most of the_precipitation occurs as
heavy intermittent showers. The southwest monscon is neither as
strong nor as constant as the northeast one, end is frecuently
interrupted by frontal influence, with consequent modificetions of
the sessonal weather patterns. Typhoons affect Formose with about
the same freguency as China proper.

b. South Chins Meinlend. FProbadly the most important sinzle westher
control in ell of Southeast Asia is the monsoon circuletion cormon
to all parts of the area. The winter monsoon usually dominates
the months from October through March with a flow of cold winds
which reach South China from the northwest and east, having picked
up consideradble moisture from the South China Sea on the way. April
and May are transition months during which this flow weakens, e&nd
from June through August the sumer momnsoon reigns as a rather weak
flow from the southwest in Southwestern China, &nd from the scuth-
esast in Central end Southeastern China. The ch=mge back to the
winter regime occurs rather sbruptly with strons outbresks of polar
air during the month of September., Althoush the northeast monsoon
is the stronger flow, at the surface it is the shallower being replsced
by westerlies as a general rule at 10,000 feet or frequently lower.
By contrast, the summer monsoon which is light and essily masked by
1ocal effects at the surface, flows deeper, with southerly currents
saxtending at times to the 15,000 or 20,000 foot levels, Meximum

Ly A Y111l - 7



cloudiness and precipitation occur during the

Summer, with minimum in the Pall and early Winter. Also, 5. N

cloudiness 1is greater along the coest than in the interior in
all seasons, although this is influenced a great deal by

various local effects. Extra-tropical cyclones are rare south
of 25 degrees north latitude, but there is & quasi-stationary
front between the polar air of Nortk China and the tropical

air of South China on which shallow waves appear. Aay kind of
lifting will produce clouds and precipitation in the moist,
tropical air mass of the summer monsoon, and these wave dis-
turbances end genersl overrunning over the front produce much

of South China's spring cloudiness and rain. Winter cloudiness
which varies widely dependinz upon local terrain, is usually due
to up-slope action when the moist northeast or east current hits
the China comst, or to outbreaks of polar continental air. The
persistent sll-season cloudiness of the cosstel ares is shown by
data from Hong Kong:

Month Jen Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Av No.Clear*
Days per month T B S T ke Gl | Sme o e PR

Av No.Cloudy
Days per month 15 20 21 21 20 18 15 14 10 9 8 14

*Clear indicetes less than 2/10 cloudiness, cloudy more than 8/10.

Convective clouds ere the dominant type in Summer, and thunder-
storms constitute an important hezard to flying. Such activity
is most frequent inland and over mountainous areas. The normal
ssason for thunderstorms is from March through October with &
meximum frequency which, while it varies somewhat with locality,
usually occurs inm June or July. Activity is infrequent from
November through Februsry. The icing level usually ranges from
15,000 feet in Sumer to €,000 feet in Winter with minima of
10,000 feet in Summer and 4,000 feei in Winter occurring occasion-
ally. The icing hazard 1s greatest in thunderstorms, end there-
fore, is greatest in Springz and Summer when such storms are
frequent. Winter cloudiness is stratiform as a rule and usually
not extensive or deep; so, except over mountainous reziomns or in
zones of frontal activity, lce is not apt to be a hezard during
thet seasom. All routes in and out of the Red Basin pass over
mountains of some sort, and since the Basin area is persistently
cloudy in winter, ice is = serious problem there during the
winter months. The most sevare weather encountered in this area
occurs in tropical cyclomes or typhoons along the South China
coast. The normal typhoon season is coincident with the period
of the southwest monsoon, with frequency of occurrence reaching
a maximm in August and September. The averase frequency with
which they hit the South China comst 18 once in June, twice in
sach of the months of July, August, and September, and once in
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October. They are relatively infrequent in November, December,
:nﬂ May, and almost never reach the coast during January through
pril. As a rule these disturbances do not move inlend any
great distance, dissipsting shortly sfter crossing the coastline.

5 I 8. Here sgsin we find a period from May to
eptember during which the main air stresm across the islands

is the southwest monsoon. This is repleced from October through
Januery by the northeast monscon. In addition there is & some-
whet longer transition period from February through April during
which the trade winds from the east and southeast dcminate the
pettern. Uneltered by other influences, or perhaps with a
simpler topography, this arrangement would produce a distribution
of cloudiness essentially the same as Formosa's. Manila, which is
sheltered from nearly sll except the southwest current exhibits
this, heving 18 clear days against six cloudy days per month fram
July through September, However, a great deal of the archipelago's
serrated coastline 1is nearly always exposed to one current or
another, with the resul% that the skies are rather cloudy during
all months., The type of cloudiness varies, however. There is a
mixture of stratiform end cumuliform types in Winter, with
curulus occurring more characteristically in the southern islands,
while in Summer convective cumulus i1s ths rule over the whole
chain. Thunderstorms with heavy showers occur during the whole
year, resching maximum frequency end intensity in mid-summer. The
icing level averages around 13,000 feet in these latitudes, and
gsevere icing conditions are found in thunderstorms about that
level. Again, like Formosa, the normal air flow patterns are
{nterrupted by cyclonic systems of various kinds. True extra-
tropical cyclones rarely occur so far south, but shallow frontal
waves influence the ares, and in addition, the islands lies across
the normal typhoon belt. Both of these circumstances tend to
{ncrease the aversge cloudiness. Typhoons develop east of the
Fhilippine archipeslago and pursue two characteristic tracks; one
slmost dus west scross the islands, the other recurving to the
north and northeast in a parabolic path tangent to the island
chain or missing it altogether. This pattern shifts as a unit to
the north in Summer and south in Winter, the normal westward
branch of the pattern moving from Northernm Mindanao during Winter
and from just north of Luzon during the Sumer.
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XIVe. MEDICAL ASPECTS OF COMBAT

By the term "Physiolozy of High Altitude Flying" is meant the chenges in the
functions of the humen body when it goes from the earth into the eir.
Included in this are changes in your rete and depth of breathing, changes
in your body heat-regulating mechanism, changes in the requirements of your
body tissues for oxygen, and so forth.

Man is eble to adjust to his surroundings to = remerksble degree and every
day on the ground we make adjustments for chenges in environmentsl tempera-
tures, for varying degrees of physical activity as well as rest, for changing
requirements in emergy output, and for verying degrees of food intake. How=
ever, in the air and especially at relatively great =mltitudes in the =ir, the
changes made suddenly end satisfactorily by the human body are numerous end
of considerable magnitude. Therefore, it is important for a1l of you who fly
to be familiar with some of the fundamentel changes that your bodies undergo
under such conditions. The envirommental changes of greatest physiologiecal
significance that we are interested in are, marked changes in barometric
pressure and marked wvariations in temperature.

When we measure barometric pressure we are actuaslly measuring the weight

of a column of air one inch square, at sea level. This we know to be 14.7
pounds per squere inch or in terms of millimeters (mm) of mercury (Hg) 760.
Therefore, at standard conditions of temperature and humidity, every square
inech of our body supports a column of air exerting a pressure of 14.7 pounds,
and since this pressure is the same within our bodies as on the outside, we
are unaware of a sense of pressure on our bodies. A measurement of 760mm Hg

is known as one atmosphere.
A. OXYGEN NEEDS OF THE BODY AND ANOXTA

All air is composed of oxygen, nitrogen, carbon dloxide, and small insig-
nificant amounts of inert gases, but our primary interest is in the oxygen
content. Air consists of approximately 21% oxygen by volume, This percen-
tage of oxygen never varies with eany altitude that we fly, but the important
point is that the air itself becomes less dense or less heavy as we ascend.
In other words, one quart of air at sea level will contain 21% oxygen and
one quart of air at 30,000 feet will contain 21% oxygen, but the gquart of
air at 30,000 feet actuslly contains less oxygen by weight, because of the

decreased density of the air.

In order to function normally, the human body must receive adequate amounts
of oxygen for the body cells and tissues. This means that the quantity of
oxycen in the asirspaces of the lungs must be adequate in order to maintain
a sufficient supply in the blood. It is the partial pressure or density of
oxygen in the lungs that permits 1ts diffusiomn through the lung walls into
the blood. The partial pressure of oxygen is directly proportionate to the
barcmetric pressure, and as the barametric pressure falls upon ascent so
does the partial pressure of oxygen in the lungs. Consequently, the blood
gets less and less OXygen as do the tissues. Thus there is a need for

furnishing & supplementary supply of oxygen at altitudes.
XV -1



The term emoxia will be heard frequently and you will receive lectures on

this subject from your Squedron Surgeon. Anoxia mesns without oxygen and

¢en mean any degree of deficiency in oxygen, fram the mildest to the most
severe. Severe anoxia will result in death, It is necessary for all persons
who fly to be able to recognize the early symptoms of anoxia, so that adequate
steps may be taken immediately to prevent serious or fatal anoxia. The
following are the signs and symptoms which may serve as an adequate warning
8ignal and should not be disregarded,

8. Change in rate and depth of breathing with breathing becoming more
repid and deeper.

b. Frequent sighing and yawning.

¢c. Vague feeling or anxiety which diseppears as anoxia becomes more
mﬂrkﬂﬁ .

de Loss of judgment and insicht into our own predicament. This may
take effect before you experience any of the above symptoms or

signs,

e. Fesling of elation and heppiness or, in some people, feeling of
extreme fatigue and drowsiness. Very similar to our reactions
when we get inebriated (drunk).

f. Unconsciousness. It is important to remember that unconsciousness

may come on suddenly snd without werning and without any of the above

listed signs and symptoms being experienced.

From the above list it is easy to see that loss of judegment and inaight into
our own predicement, as well as sudden unconsciousness are the effects of
oxygen-want that give us no warning and may be the first or only effects
before a serious state of snoxia is reached. Picture the pilot of & bamber
suffering from a gradually increasing oxygen deficiency. At first he breathes
more deeply and rapidly occasionally sighing end yawning. Soon he feels giddy
and light headed with rapid changes to a feeling of joy and contentment with
no eares or worries, in spite of the fact that his ship is completely out of
formation and heading in the wrong direction. Finally he loses both con-
sciousness and control of his airplane. This has happened - it isn't mere
fiction. Don't let something like this happen to you or any of your crew.

How do we prevent oxygen deficiency? Simply by supplying ourselves with =a
supplementary source of oxygen at the proper time and using it as long as
necessary. Detailed and specific instructions in the use of oxygen and
oxvgen equipment will be given you by the surgeon and personal equipment
officers. You must pay attention to what these men tell you. It is for

your benefit, not theirs.

st that all personnel use supplementary oxygen

Cormand we insi
In this bin pressure is equal to an sltitude from 10,000 feet

when the pressurized ca
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:ﬂ and this means that your mesk is sdjusted and you are ready to breathe
the oxygen when the esbin pressure arrives at 10,000 feet. On descent,
you stay on oxygen until 10,000 feet cabin pressure altitude is reached.

We all realize that the wearing of an oxygen mask is at best somewhat
uncomfortable and cumbersome, but we also realize that a conscious sand
useful crewnan is far more valusble then en unconscious and anoxic person
Who requires the help of twoc or th-2= other crew members to save his life.
When the aircraft is flying at an altitude above 10,000 feet the oxygen
mask must be kept handy for immediete use in case of cabin pressure failure.
This is especially true over the target.

2+ Desrees of Anoxis at Verious Altitud A a Indivw .

Altitude Useful consciouness Unconseciousness Death will occur
will last will occ

15,000 ft. hours rarely rerely

18,000 ft. 10 to 15 minutes 4 to 6 hours rarely

25,000 ft. 2 minutes 5 to 8 minutes 1/2 to 4 hours

30,000 rt. 45 seconds 1 minute 20 minutes

35,000 r¢. 25 seconds 1 minute 20 minutes

40,000 rt. 10 seconds 30 seconds 10 minutes

This gives you an idea how much time you have to get your oxygen mask on in
the event of cabin pressure failure.

B. EFFECT OF PRESSURE CHANGES ON EARS, SINUSES AND INTESTINES

It bas been previously stated that we are not awere of the effects of pressure
on our body at sea-level because under ordinary circumstances the pressure is
the seme inside and outside our bodies. This equality of pressure must be
meintained in ascending and especially in descending. One should be fully
aware of the proper methods of maintaining equal pressure within and without

the body.
1. Ears.

The anatomic construction of your ear consists chiefly of an external ear,
a middle ear cavity, and an internal ear. The middle ear cavity is comn-
nected to the outside air, so to spesk, by a tube which leads from the ear
cavity to the back of your nose, This tube normally stays open, thus
allowins air to come in or go out. Many people can open this tube at will
by yewning, chewing gum, hollering, snapping the jaws, etc. If one has a
cold, there is a great tendency for the opening of this tube in your nose
to close due to swelling end congestion. The results of this tube being
closed is that on going up, the air usually rushes out of your middle ear
cavity with sufficient pressure to open the tube. On coming down, however,
this tube remains closed, thus preventing air from entering the middle ear
cavity. Thus you have less pressure within your middle ear cavity than the
pressure on sn ear drum itself. This results in e condition known as
asero-otitis and can be extremely painful as well as a cause for grounding

you for a considerable period.
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T you have a hesd cold that is sufficiently severe to cause your nostrils

to plug up, do not ¢ s
e
fitness fn; £lying. 15 e your Squadron Surgeon and he will determine your

2. Sinuges.

ﬁ;;;i:rig:tgha :;nusas are cavities within the hesd snd the seme thing may
am you fly when their openings are swollen and t
completely closed. PRRLTG en and partially or

De es 8.

Since all gases expand at altitudes, it follows that gas within your intes-
tines will similarly expand. Few people have trouble, since this gas is
easily expelled by belching or by the rectum, but occasionally a large amount
of gas in the intestine will give one symptoms. Avoid eating large meals and
drinking carbonated beverages prior to missions and avoid the gas-forming
foods. Your Sguadron Surgeon will sdvise you on this subject.

4, Asrcembo 11m .

Aeroembolism or "bends" is the result of decreased atmospheric pressure
accompenied by the formation of nitrogen bubbles in the blood and body
tissues. Aeroembolism is not met at the altitudes we fly so it is not a

rroblam to consider.

5. Changes in Temperature.

Temperatures drop sbout two degrees centigrade for every 1000 feet of altitude,
atarting from an assumed ground temperature of 15 degrees centigrade. Above
25,000 feet the tempersture is guite constant around minus 55 degrees centi-

grade.

C. PRESSURIZED AIRPLANES

By pressurizing the airplasne to a higher internal pressure them the pressure
outgide, a simulsted lower altitude is created. In your airplane the degree
of pressure is automatically regulated to maintain an 8000 foot cabin altitude
up to 30,000 feet actual altitude. Oxygen is of course unnecessary at such

an eltitude. However, all the ususl oxygen ecuipment must be in readiness,
for if the pressure is lost in the pressurized portion of the airplane, as a
result of an opening formed either spontaeneously or as a result of enemy gun-
fire, all occupants will rapidly escend from the simulated low altitude to the

actual altitude and oxygen will be needed very soon.

Though many stories have been circulated about the danger of rapld decompression

of pressurized airplanes there is now adequate proof that in the B-29, there is

no danger what so ever. Consult your flight surgeon for further information.

D. FIRST AID IN COMBAT

Adm s+ sid to s wounded man while you are flying in combat at
e wring g8 below zerc and the air rough, is

28,000 feet with the temperature 40 degree
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guizzgﬁaﬂea%ngitrhrant then debbing some iodine on Joe's cut hend in the
of first'nid 1nmu3t familiarize yourself with the fundemental principles
ke, combat so that under stress and strain of battle you can
e clently in this capecity if necessary. Your Squadron Surgeon
s €cture you on this subject. Stay eweke and learn something because
andm::ﬂ:;H: Bn?ing your pel's life some day in the near future. The radio
S - perators are specially trained to administer first aid aloft.
~1€y are skilled in knowledge anf use of the contents of the first aid and
plasma kits sboard all B-29 combat aireraft.

1. Shock.

Learn to recognize shock early. The rapid pulse rate; extreme pallor; cold
sweat; end deep, sighing breathing are the mein siens to look for. Plain
hemorrhace, and eXxposure are the mein causes of shock. Remember the following
four points and you will be doing everything possible for & men with shock,

s See that the mean has an adequate supply of oxyzen at all times.
b. Stop the hemorrhese (see persgraph 3 below).
c. Keep the patient werm at all times.

d. Administer morphine (see parsgraph 2 below).

2. Use end Misuse of Morphine.

Morphine is furnished to you in metal tubes, known as syrettes, eech of which
contains one-half grain of morphine solution. lorphine is a powerful nercotie
and in the hands of the inexperienced cen be = dengerous drug if not used
according to instructions. Keep the following points in mind:

2. The dose for the aversge man is the contents of ons tube, nemely,
one-half grain. In most cases this dose will not have to be
repeated before the patient is seen by the Surgeon. It will take
about 15 minutes before the morphine will begin to relieve pain.

be Indications for the use of morphine are: (1) Severe pain and (2)
Shock.

c. Never use morphine when:

(1) The patient is unconscious.
(2) The petient has a serious head wound.
(3) The patient has a wound which interferes greatly with his

ability to breathe.
(4) The patient has only a minor wound which is not giving

serious pain.

s, H rhare and nte.

te application of a
Most cases of hemorrhage can be stopped by the adequa PP
pressure bandege. Apply the ordinary dressing, placing it firmly over the
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wound so thot it is exerting some pressure on The wound surfece. This ean

be best dore by re-enforcing the dressing with roller bsnduces,

A small peéricntage of wounds will not stop bleedins upon applicution of e

pressure bandace and will require the use of 2 tournicuet to stop the

gimnrrhagﬂé The proper use of the tourniquet will be demonstrated by your

szgannéi -ake sure when you apply = tourniquet not to forget =bout it.

. patient may end up with a gangrene of the foot or hand if the entire
ood supply has been stopped for a prolonged period of time. 4 tourniquet

should be loosened and rege+ every £0 ninutes,

Fractured arms and leps can be made & great desl rore comtortable by
splinting them. Wooden splints will be found in the suxiliary first sid
kit, of each bomber. In the case of an injured lsg it can bs splinted to
the good leg. In the cese of urms, any suitable material can be used for

a splint, such as a rolled blanket, rolled up flying jacket, etec. 4 siuple
method of splinting en arm is to simply use the shirt front as n support
for the hand and wrist end bind the arm close to the body. Do not try to
set the fracture. Move the injured pert es little as possible and hendle
it very rently.

In cases where there is suspected fracture of the spine, disturb the patient
as little as possible and let the Surceon supcrvise removal of the man from
the airplane. Detailed instruction will be ziven by your Squadron Surzeon.

4. iArtificisl Respiration.

Every man must know how to give srtificisl respirstion. Your Squadron

Surgeon will demonstrate the accepted methods of giving artificial respira-
tion. On many occasions artificial respiration hes savsd a men's life.
Ceccasionally a melfunction in the oxysen system mey cruse a msn to lose
consciousness. It is of the utmost importance that when any man loses
consciousness because of lack of oxygen, an adeguate supply of oxygen be
furnished him &t once. If, when an adequate supply of oxyren is Turnished,
the man does not breathe automaticelly, artificisl respiratiocn must be started
irmedistely. A man will never get oxyren intc his lunzs even though the
supply to his mask is sufficient, if he is not breething the oxygen in. Arti-
ficial respiration given immedietely will insure his retting oxyrgen inteo his
lungs and then into his blood. Artificial respirstion should be continued
until such time as a man is breething regulsrly and satisfactorily. He
should not be left unattended until he 18 conscious and aware of his surround-
ings. YOUR ENOWLEDGE OF ARTIFICIAL RESPIRATION MAY SAVE YOUR PAL'S LIFE.

E. PHYSICAL FITNESS

You have been selected for flying duty becsuse you satisfactorily fulfilled
the recquirements for physical as well as mental fitness. It is your resoon-
sibility to see thet you maintain this fitmess to fly at all times. Under
conditions of combat this is not alweys easy. The primery job of your
Squedron Surgeon is to help you maintain physical and mental health, and he
will advise and help you whenever possible. Feel free to consult him about
any problems you have, no matter how trivial they may seem to you.
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Try to get at least seven hours 8l

sep every night. It is very important
that you get sufficient sleep on nights preceding missions. Open the
windows in your sleeping quarters to get plenty of fresh air.

2. Personal Cleanliness.

4All stations have very adecuate washing and shower facilities. Simply
because you are in a themtre of operations doesn't mean you have to go
without a shower for weeks at a time. Keep your body clesn by taking

showers or baths at least three times a week.

Do not sleep in the underwear you wear during the day. If you do not have
pajamas, sleep in the nude or use a suit of clean underwear for sleeping
purposes only. Adequate laundry service is provided. There is no excuse
for not having clean clothing at all times. Underclothing and socks should
be changed at least twice s week, preferable oftener. In emergencies you
can wash out your own underclothing snd socks.

%« Alcohol and Tobacego.

A word to the wise 1s sufficient. The excessive use of tobacco and mlechol
will impsir your physical condition as well ss making you an easy viectim
to =noxia, frost bite and early fatique.

4. Athletics end Recreation.

All stetions have supervised programs of athletics and recreation. Usually
it 13 on a voluntary basis end you are encoursged to participate. It is
extremely importent thet you heve an hour or two of wigorous exercise two
or three times a week. Some stations set aside one afternoon per week for
orcenized athletics. Take advantage of these oprortunities and get out for

some healthful fun.

5. Pngsses and Leaves.

All combet crews sre rmiven adequate passes and leaves. You are encouraged
to take your passes when they come due and to leave your gtation for the
specified veriod. The change in environment and scenery is a good tonic.

6. Veneresl Disease,

flonorrhea end syphilis are serious problems. These two diseases account for
many days lost and many men becoming unfit for further duty. You will receive
frequent lectures on the prevention of gonorrhea and syphilis, and various
methods of prevention will be demonstrated to you. These lectures are siven
for your benefit since you may be the unfortunate person to contract a
venereal disease if you are not properly instructed in prevention. Pay
attention and follow instruction. Remember that if vou contract a venereal
disease you will not only serve to prolong the war by your cbsence from duty
but you will possibly impair your health for the rest of your life.

THE RTSK DOES NOT JUSTIFY THE PLEASUREL
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F. TEST YOUR ENO.LIDGE!

Whet are the symptoms of anoxie?

Do you check your oxycen rerulator, flowmet:r, end mask at frequent
intervals?

How long can you retain consciousness without oxygen at 25,000 feet?
What effects do chunzes in pressurs heve on the eers and sinuses?
What can you do for yourself to prevent frostbite?

How serious can frostbite becone?

Explein the proper first eid messures for shock, for bleedinz, for
broken bones, and for anoxia.

What are the proper times to sdminister morchine? “hen should morphine
not be used?

Have you practiced srtificial respiration within your sircraft?

Can you honestly say that you keep in pood physicsl trim for a
grusling tour of combut operations?






I. TRAINING

The object of a strategic air force is to disrupt the enemy's war sconomy.
This object can be mccomplished most efectively by destroying his facili-
ties for producine wer goods with speciel emphasis on those plents engaged
in remedyinz deficits in equipment which are hardest to replsce. 3Such
plents are in general small targets, from a bombing viewpoint, anéd to
knock them out ususlly requires accurate bambing by several formstions.
Yow the value of & strategic sir force depends upon how meny strategic
enemy targets it can destroy in a given time. This rate in turn depends
on meny factors: The number of aircraft it has, how well they are main-
tained, whet bomb load they can carry, with what accuracy they can drop
thelr borbs. In order to assess the relative importance of these factors
a study hes been made of the XX Bomber Command operations. The study
indicates = very great increase in the affectiveness of the Command has
recently come about and that a substantial part of this increase has been
due to training. It shows, furthermore, that the cost of providing this
training heas been prectically negligible compared to the results achieved.

Training snd-practice is given great emphasis in this Commend. Probably

it is felt sometimes that flying time is bein- wasted which might better

be spent carrying more bombs to Jepan. The study presented here shows such
& view is not justified and that time spent in training is paying for itself
meny times over in bombs on the target.

Graphs A B and C of the followinz chart show the principal fectors affecting
the efficiency of a B=-29 as s strategic bomber. Curve D combines the effects
of the first three to give & single efficiency estimate., Let us consider
each of the curves end how they combine to give an overall efficiency.

Graph A is probably the simplest. The upper curve gives simply the numbers
of flying hours per month for a B-29 in this theatre. The average value
for each month is shown by & "X". A smooth line has been drawn ss a sort
of eversze of the™'s", It represents the trend of the data and probably
gives 1 truer pleture of the situation then the monthly averages since the
latter are more subject to chance fluctuations., From this curve we see that
in November a B-29 will probably fly sbout 68 hours per month compared to
ebout 40 hours in June. This means that a B=-29 in Novamber flies 1.7 times
@s many hours end is worth 1.7 times as much as a combat weapon. (This
improverment is only to a small part due to the training of aircrews, the
prineival contributions havinz been inereesed experience of the maintenance
personnel, modifications in the airecraft, snd cooler weether.) The lower
curve in Graph A shows the time available for operational use of the air-
eraft when the training time has been subtrected. The space between the
curves represents training. The sharp downward bend in September, corres-
ponding to en increase in training flying, is due to the lesd crew school
at ™udhlundi.

Graph B shows the improvement in load carrying capacity. In order to get
this curve the situation on 20 Cotober was taken as 100%. The improvement
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is due to meny factors, which are discussed below. The points on the graph
were obteined es follows. It was supposed that a mission to the seme target
was to be flown egzain at the seme bombing altitude and time of dey or night

and under similer weather conditions, but making use of the improvement

geined up to 20 October. This csleculetion showed the bomb load actually
carried on the mission was only a percentsge of the new calculated value.

These percentages are plotted in Greph B end the trend indicated by a smoothed
curve. A large portion of the rise in late September end October is due to
stendardization of stripping snd weighing the aircraft. This standsrdization
resulted from informetion obtained in a study of irresularities in bomb loads
which revealed the need for uniform stripping and weighinz procedures. Another
contributing factor is the ineressed experience on the pert of pilots, flight
engineers and navigetors; as a consequence the cruise control data hes been
more closely followad and less fuel reserve has been required. Also, experience
has led to placing the rendezvous points ferther from base with a reduction of
time in formetion and to using more direct routes with less evasion of enemy
defenses. Thus it is seen that the increase in bomb loed is due to many causes
and smong these training, in the form of experience on the part of the aircrew,
plays a significant part.

Graph C gives a measure of the bombing accuracy. wWhat is shown is the per-
centage of the bombs dropped which fell within 1000 feet of the assigned
eiming point. Some missions are not represented because of insufficient
informaetion. In other cases where a large fraction of the bombs are not
located it has been necessary to estimete the accuracy. These cases are
represented by verticsl lines indicating that the accuracy probably lies
within the renge given by the lins. Once more a line has beem drawn to show
the trend of the accuracy for visual bombing. It is to be noted the upward
bend in the bombing mccuracy begins shortly after the increass in flying
training shown in Graph A. Other factors affecting the accuracy are changes
in formation thus permitting the bombing to be controlled by a small number
of lead crews. Also, improved weather with better physical condition for
the crews may have had an effect. (However, if this latter factor were
important, most of the rise would have occurred in early Oetober.) However,
the mein factor is flying training for the lead crews.

Next, the factors indicated in Graphs A, B, and C must be combined to give

an overall efficiency figure. It turms out that the way to get this relative
efficiency is to multiply together corresponding values for each of the three
curves. For exsmple, for 15 June the velues are 40 hours a month, 50% as
many bombs as now and 12% of the bombs within 1000 feet. Multiplying these
together zives 2.4 l(i.e, 40 x 0,50 x 0,12 = 2.4). For 15 October the
values are 61, 90% end 22%. Now the October aircraft is 61/40 or 1.5 times
as effective because of its increased flying capabilities, 90/50 or 1.8
times as effective because it carries more bombs and 22/12 or 1.8 times as
effective in putting bombs on the target. In other words it is, all told,
1.5 x 1.8 x 1.8 or 4.9 times as effective. This result is in agreement with
the relative efficiency obtained by multiplying the October figures together:
61 x 0.9 x 0.22 = 12 end 12 185 4.9 times &s good as 2.4. Another way of
seeing that the correct procedure is to multiply the curves together is to
congider what would happen if the number of hours per month, the losd, and
the percent of bombs within 1000 feet of the A.P. were each doubled. This



“would meen tvice as many reide would be made per month and since each carries
twice the bombs, four times s many bombs would reach the target aree. Further-
more, twice as large a fraction of the bombs would be dropped within 1000 feet
so esch bomb carried would be potentislly twice as effective. Hence, the net
incresse would be eight times or the product of the three individual incresase
factors.

It is not correct in celculeting the relative efficiemcy to use the total
£lying hours per month., Instead, the training hours should be subtracted
leaving the hours available for operations. As a matter of interest, how-
ever, both valuss have been used in making Greph D. The =small difference
between the two curves shows how little the training time has actually cost.
Even if only a very small fraction of the increassed efficiency were due to
training, the gain would still exceed the cost by a wide margin. In point
of fact, however, treining of lead crews is probably the largest single
factor contributing to the rise in Graph D. Consequently, past flying
training has paid for itself meny times over and future flying training to
improve and maintain the efficiency will also be profitable.

™he really large chemge in efficiency, es shown in Graph D, deserves specisl
ettention. It meens in fect that a B-29 in November is potentially ten times.
es effective in destroyins enemy instellations as in August. In other words,
s sousdron of B-29's is now more effective than three groups were in August.
To achieve the effectiveness of the present orgsnization would take 40 groups
et the August level. These figures show the futility of numbers compared to
ouelity of performanca. The results achisved by inersesed efficiency have
obvicusly far exceeded those which could have been reached sirply by increasing
pumber of sireraft or number of missioms flown. This fact is often overlooked
in an attempt to win in the numbers racket with everything being sacrificed
simply for more numbers, more aireraft, more sorties, more bombs dropped -
never mind where. The chart shows how little mere quentity can count

compered to improved quality. Furthermore, the birgest improvements, those

in Grephs B and C, are lergely due to training. Cut here seven man-months of
preparation go into sending ome B-29 on & combat mission. #hen we make thet
mission, we can knock out the target with a big bombd load well placed or do

a pertial job which cslls for still more missions. Yhen we train, we meke
every esircraft and every man hour of preperetion count double and more. Beaar
this in mind when you trein; it's not simply a chore to stop your sack time
but is worth just as much to the wer es flying combat. So train, train right,
end trein to do the jobs thie manuel describes.
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III, THE AIRPLARKE COFPE ANDER

In the operation of Very Long Range aircraft you as airplsne commiender have
two separate and important functions., The first is the execution of the
cormend of your crew, and the second is the actual piloting of your eircraft.
Both are equslly importent. The best pilot in the world would get nowhere
with & poorly disciplined crew, and a good crew with s poor pilot will in
al]l probability never finish its combet tour. It is up to you to reelize
that you are responsible for the successful conduet of your part of the
mission. On your ability rests the lives of ten other men. You must hesve

a corplete knowledge of the mirplene's limitations and cepabilities. You
must develop all of your sbilities to the finest degree so thet you can
successfully accomplish sll assignments siven you and are confident of meking
the right decisions when emergencies arise,

As the majority of our missicns will be conducted deep within enemy territory,
without the benefit of friendly fighter protection or accurate westher pre-
dictions throughout the flight, and without redio facilities except near your
home base; you will be called upon to make many decisioms affecting the
success of the mission. ZEach decision must be the right one. Operstioms in
Asia provide few slternate bmses in case of emergencies., It is up to you to
¥now your sirplane thoroughly emough to recognize symptoms that will lead to
trouble. Follow your flizht plan closely snd know just "where you stand” at
all times, or else be prepared for a long walk out of enemy territory.

You are the Combat Crew Commander. In the air you are the leader, encouraging
and directing your men. On the zround you must be the training officer, dis-
eiplinarian, and general sdvisor. Neglect the training and iznore the conduct
of your men on the ground and the result will be disastrous in the air.

A. THE ATRPLANE COMMANDER AND THE COMBAT CREW

Too many pilots consider themselves pilots alome ané forget that they are res-
ponsible for a very intricete and expensive piece of machinery run by eleven
men as a team, The failure of any one of the crew members to perform his
assigned duty correctly might easily prove disastrous. The wey in which you,
as airplane commander, execute your power of command to weld a highly trained
group of men into a closely knit team will be reflected in the efficiency and

caepabilities of your crew,

1. Air sci .

Air discivline is based on the camplete inter-dependence of the combat crew
members. In the operation of the B-29 no one man is self-sufficient. Each
and every man depends on the ten other men of the crew for the successful
eompletion of his job under any circumstances. Air discipline is the factor
that molds eleven men into a fighting team. You, as airplane commander, must
not be lax with your men for the sake of popularity. A lax commander is not
necessarily popular with his men, but you will find that a fair one is. The
undisciplined man is unpopular with the other crew members because he cannot
be relied upon in & game that 1s played for the highest stakes.
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Air diseirline starts on the ground for you will a men not diseci-
vlined on the ground, cannot be disciplined in tH® ecir. The correct type

of disecipline is evidenced when s men has e duty to perform and he performs

it to the best of his ability under any circumstances. If = m&n is unreliable
on the ground, he will be unrelisble in the air under combet or any other
conditions.

As we undertake larger formations in our operations, air discipline is of
paramount importance, If eleven men cannot work s a team, elements cannot
be expected to work together end larger units will not possess the coordina-
tion necess-ry for successful bombing and adeguate defense. Fire control
gunnery, bombine procedure, ditching procedure, unceasing vigilence and
formation flying are examples of air discipline epplisd. The XL Bomber
Commend Tactical Doctrine snd Stsndard Upersting Procedures must be strictly
edhered to by everyone opersting in this Conmsnd. This will require thorough
study end spplicetion cf the principles involved., Remember, in combet, breach
of air discipline usually results in loss of life or demage to scneons's air-
plene. Sees that your crew maintains good air discipline.

2. Training.

Each Group is resvonsible for conducting the prescribed training program.
The lonser we remain in this theatre of operations the more training aids
and tactical operational knowledge will become available. It is your
responsibility, s sirplane cormsnder, to see that your men attend scheduled
classes, and in addition, get instruction covering any weaknesses not covered
by the current ground school. However, shapinez your crew into s coordinuted
teasm will not come from any ground school program. It is your duty first to
gsee that vour crew members get the maximum amount of training and understand
211 of their ruties for sny circumstances. Then get your crew together and
prectice working as e teem. Train your crew in such things es fire control,
interphone procedure, ditching procedure and abendoning ship in order that
clock-1ike precision cen be reached &nd maintnined.

B. C(PERATING PROCIDURES

1. Sterting Procedurs.

Many engine feiluras on take-off and during flirht have been traced directly
to faulty startins vrocedure. You should be positive that the flight engineer
completes his check 1ist and uses the proper procedure in sterting the engines,
Te prevent overheetinz the encines during the sround run, the following pro-

cedure is r-cormmended:

a. 3tart the enczines as cuickly s possible, Three minutes should be
sufficient time to stert £ll four engines.

b. FKeep cowl flaps open full (27°) during wll ground operation.
¢. When possible complete the encine run-up immedietely ufter sterting.

d. =sawvpld holding reted power ror long periods on the run-up.
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f. If eylinder temperatures rise above the maximum allowable shut
down engines, but don't hold up & fornction by blockins the
taxiway.

e. Taxi with 700 to 800 RFM vhere possible.

g+« hen possible turn the sirplane into the wind for the run-up.

he Do not attempt to take-off with the cylinder head temperaiure
over the maximum allowable.

i. Follow the recamended enzins run-up procedure. « few points
to remembor are:

(1) Advence and retard throttles with a smooth, steady movement.
Drmnase to the ensine may occur by too rapid movement of the
throttles.

(2) Cheek magnetos et 2000 2.PJdi. by first rmoving switch to "left"
&né back to "both"™, then to "right" and buck to "both".
Remember holdinz the switeh on one megneto too lonz will burn
up the plugs.

(3) Check each enzine individually.

(4) Moisture condensation on spark plug points mey be cleared out
by runpinz up the engine at full power for a few seconds, snud
ther re-checking the megneto.

(6) Do not attempt to take-off unless the sngines are functiocning
norually. Xemember, you ere operating &t exiremely heavy gross
weizhts. Your most critical period will be immsdietely after
leaving the gzround, end before the wheels and flaps ere retracted.
You will contribute nothing towsrd accomplishing the mission by
¢rashinzg at the end of the runway.

2 Taxiing.

Be sure to check wvour hydraulic pressure, both the main and the emer:ency,
before sttemptine to texi. Considerable power will be necessary to bsgin
texiine if vou sre heavily loaded, ané for the same resson, considerable
brekine setion will be necessury to stop. FKeep = safe distance behind other
aireraft, end don't taxi as if you were on & race track. biLxcessive use of
the brakes will cause them to overheat, and lose their effectiveness, or even
tc conmletely fail. This ususlly hanpens just when the brakes are neesded to
gvold an nccident. Use a combination of engine power and brakes in taxiing,
and taxi at slow speeds. All turns should be mede smoothly with the wheel
on the inside of the turn kept in motion. A sudden sharp turn may =esily
throw off a tire, or at heavy gross weights it could csuse & structursl

feilure of the landing gesr.

“thile texiing, the entire crew should be kept eslert and on the lookout for
obstecles. The B-29 has a large wing-spread of 141 feet and it is difficult
to judze the distance objects are from the wing tips. ilhen taxiing between
obstacles, have s« men at esch wing tip to gulde you through. This is
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purticulerly important et nisht. A taxiing accldent is usually one of the
most humilisting you will ever experience, and unless you are elert it can
easily happen to you.

3. Before Tsking-Off.

Befora takinc-off be positive that the cylinder head temperatures are withic
1imits. De sure you heve comvleted the chock list. Zveryons is fullible.
The check-1ist is provided to prevent your forgettinz something essential --
USZ IT! Notify the crew to stond by to take-off, taxi cut anc lins up with
the center of the runway, using all of the svailable runway. The hundred
fect behind you might make the difference nescsessary to clecr an obstacle at
the other end.

4. Teking-Off.

The toke-off under heavy gross weights-is the most criticel time you will
encounter in your whole flizht. The B-29 has proved its ability to perform
this task. However, it is mandatory that the airplane be functioninz properly
in all respects before the teke-off is attempted. 3o many little thinzs can
heppen to affect the safety of the take-off thet it is of the utmost importance
for you to perfect your technigue and to have worked out with your crew a

thoroush system to take care of sll emergencles.

Some pilots prefer to hold the brekes at the end of the runway and get & power
check before beginning the roll, and others prefer to make running take-offs.
Care must be uszed not to overshoot the turn onto the runway when using the
letter method as this might throw s tire. No metter which method you use, the
importent thing is to control the direction of the airplene by use of the
rudder as soon &s possible. If you use the brakes excessively for control you
cause excessive wear on the brakes and are slowinz down your speed thus requir-
ing more runway. If you juzgle the throttles excessively you reduce the
available horsepowsr thereby also slowing down your speed. Get control with

thet rudder.

You will notice that a speed of 100 MPH is reached very quickly, but from there
on up the speed accelerates comparetively slowly. When & speed of from 110 to
120 'PH has been reeched, raise the nose wheel fram 2 to & inches atove the
ground end hold the plane in this position until you have attained 130 to 140
MPH, at which tire you will find thet you have exceptionally good -control.

As scon ss you hsve broken from the ground the landing gear should be retracted.
Becsuse of the serodynsamic clemmess of the sirplene, the landing gesar drag is
relatively very srest. Raising the gear is eguivalent to adding more power.
Power should not be reduced until the gear is fully up.

Fleps should be retracted whem the indicated air speed is 40 MPH higher than
the tuka-off speed. The power-off stalling speed with the flaps up is 15 to
20 MPH IS higher than the lowest take-off speed with 25° flaps at wny weight,
therefore, a mergin of 20 to 25 MPH IAS above flaps-up stalling speed must be
held when retracting the flaps. #s soon as terrain conditions permit, the
eir speed should be allowed to increase to 200 to 205 MPH before continuing
the climb. This will increuase the cooling effect on the engines.
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At the becinninz of the take-off roll, cowl fleps must be clossd to 7 1/2

to 9 decrees., If they are left in the wide open position, the airplans

mill nevsr leeve the ground. As the speed is increased the ensines will

be cooled by the incressed flow of air. XZemember that the maximum cylinder
head tempersturs is 260°, Hisher hezd temperstures result in reduction of
power. The inter-cooler shutters will be in wide oven position (15°) for
take-off, 1/2 open after gsur und flaps ars retracted, and then cut down s
recuired. “hen turbos are used for teke-off & very high carburetor air
temperaturs results with ¢ consequent laurze reduction in power if the inter-
cooler shutters are closed.

The use of flaps during teke-off incresses the drag durinz the run, but the
fleps 1lso inecrease the wincs-11£t cnd therefore take losd off of the wheels,
which in turn decreases the wheel rollins dras. The resulting net drag is

not chenzed much, but the take-off speed i3 :*educed with the use of 25° flaps.
The use of more then 25° flaps increases tne drag disprovortionately to the

amount cf 1ift geined.

Cne cormon fault of many pilots is to get the nose wheel too high for take-
off« This results in stslling the plune off and creates u definite criticsl
point in case of engine fsilure. It ia true thut an engine failure is
criticel during any nart of the take-off rum, but there is no use to sggra-
vate the situaticn.

At hesvy rross weight teke-offs, when the cutside air temperature is 100°F

or above, & take-off menifold pressure of 50 inches of mercury is overmissible,
Horever, continuously ipncreasing the menifold pressure does not necessarily
inérease the horsepower output. & point is soon resched, due to enzine purping
losses, when an additional increase ir menifold pressure results in a decrease
in horsepower delivered to the propeller shaft. Fifty inches manifold pressure
will be exceeded only when sn engine is lost on take-off und then only as long
85 it is possible to keep the enginee out of the detonation ranre.

5. Climbing.

Normal climbs are performed at 200 MPH with a power setting of 43 1/2" Hg and
2400 RFM., This setting will result in & msaximum rete of climb while maintain-
ing cylinder hesd temperature within the desired limits and yet using a
minimum emount of cowl fleps. You must work very closely with the flight
enrineer during climbs. Check with him repeatedly on the position of the cowl
flaps &nd the temperstures of the cylinder heads. Make him keap the heads at
the allowabls 24EC temperatures. Remember, your primery ol ject is to get to
your predetermined altitude as oulckly as possible. Any unneeded opening of
the cowl flaps will only decreass your rate of climb thereby incressing the
overall time high power settings must be used, which in turn decreases the

life of your engines.

Ordinarily the climb to hish altitudes will not be started until after several
hours operution st low altitudes. As the fuel consumption is hichest st
altitude it is importent thet minimm sltitudes be maintained as long as
possible. This should be the primery considerution in tho operation of the
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alreraft prior to sterting the climbdb.

Before leveling off, you should climb to 500 feet above tha desisneted altitude
end then maintain rated power until the sirspeed has increased to 220 or 230
PH, Decrease your vower to predetermined settinss leeving the cowl fleps in
the same position until cylinder head temperatures have started to decrease.
Close cowl flaps as much &s possible, msintaining 230° on your heads, and play
with your altituds until you get the airplane "on the step” and the sirspeed
end cylinder head temperstures stubilize on cruise control ssttings.

6. Crulse Control.,

Cn 11 flichts, other than local training missicns, yon s airplene commender,
will be charged with operating the E-29 at meximum range. In haulins gmsolins
cver the "Hump" it is your duty to off-load every possible gallon, and on
combat missions it is up to you to drop the maximum number of bombs on the
target. Froper use of the "Form F" in determining the center of gravity and
gross weight coes hend in hand with closely following your cruise control
charts. The=ze churts ore mede from sctusl test fiszures and have proved
themselves time and time again. You should consider them as Bibles of opera-
tion, and povern your flipght sccordingly. Fersconsl experimentation will set
you novhere,

Lesrn hovw to compute the "Form ™ and know your cruise control charts ané then
check your engineer on them. Some strong points of crulse control are:

g. “erain at -inioum safe altitude as long as possible at heavy zross
wveizhta.

b. et into sutomatic lean as soon ws possible.
cs Jeware of the back side of the povier curve.

d., ¥sep u close watch on your c¢cylinder head temperitures and cowl flap
settings.

e, Be sure thct you er:s flying "on the step" &t all times.

£. Be on the lockout for the "vicious circle" of cowl ®leps end indicated
airsnaed.

7+ 21y the indiceted sirspeed for specific sross weichis,

he Take adventace of your descent from altitude. OCne of the factors
governing the sconcmy of fuel usad is the descent from vltitude, %Tet
tocather with your flirht engineer =nd navicctor snd detzrmine the
point to start your d=scent. By lettins down ut o slow rute of 200 feet
ver minute, reaulired eir speeds may te mzjintained at greatly reduced
povier settings.

Ramembar, power curves and stundard opersting proeadur-ss huva proved themselves.
Use them and get the most out of your B=-29,
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7« Landins.

Just & word of caution. When it becomes necessary for you to make a lending
at weights in excess of 130,000 pounds, be sure all of your drift is killed
end thet you don't drop it in. At those weights excessive strain will easily
ceuse your geer to fold. Other factors concerning emergency landing will be
covered in the emergency procedure section.

C. THEATRE OPERATIONS

Operation of the B-29 in Asia presents meny sdded complexities not ordinarily
encountered. A thoroush study of the SOP and tactical doctrines of this
Commend is mandetory to enable satisfactory operation. Since our range covers
such a vest territory we shall try to present some of the difficulties of
operation in each of the three zones in which we nomally fly.

1- Inﬂls &ﬂ!ﬂ.

The two biggest hazards to operstion in Indie are hest and dust., In all but

a very few months of the year the heat is so intense that accomplishing

ground meintenence is very difficult. Touching eny part of the plamne exposed
to the sun often results in serious burns. It will always be a battle to

get off the ground before your cylinder head temperatures exceed their limits.
The cockpit of the B-29 reacts like = large green-house. With ground cabin
temperatures of 50°C. nnd better it will be necessery for you to wateh closely
all of your men for heat prostration.

Durins the dry sesson the dust is blowing sontinually. Be sure to check to
see that your carburetor =sir scoop stops, pitot tube covers, end static hole
covers are on whenever your ship is on the ground. There are also numerous
1ittle insects that seem to enjoy building their homes in the static holes,
One teke-off =t heavy weights with & faulty =irspeed indicator will tesch you
the velue of covering the stetic holes, IF you live through it!l

E'I Th& "HUE.E".

"hen travelins to our forward bases for combat missions, it is necessary to

£1y over the lareest "nile of rocks" in the world where for the most part, there
{s usually some michty "stinky” westher. Normally, when your eirplene is
functionine properly, it smounts to nothing more them a routine flizht. The
sccident rate over the "Hump" however, has teusht us that you cennot under-
estimste the dansers of the route end live, Arm yourself with knowledge of

the conditions to be encountered and what to do in cases of emerzency end you
will, in ell probability, complete many a round trip over the "Hump" .

Know the flyins characteristics of the 3-29 in turbulence and icing conditionms.
Recosnize the wesknesses of the radio aids over the "Hump". KEnow the country
you ars flyins over and the wanlk out procedures for each section. Keep your
men informed of your position at 211 times and see that they are properly and
fully equipped before each flisht. If you and yous men give serious study to
all of the circumstences thet can be encountered over the "Hump"”, there should
be no resson, other than fate, for your crew's number ever to be added to the
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"missing-over-the-Hump" 1list. It is up to you

be continually on the search

for = more thorough knowledge of the "Hump" route. Scme of the existing
conditions to be encountered will be ocutlined below.

ththu:

There will be relatively few trips over the "Hump" where instrument
conditions are not encountered scmewhere on the trip. Cloud layers
generally start around 5,000 feet and extend up to 20,000 feet,
freguently going as high as 28,000 to 30,000 feet. Assigned route
altitudes ares above 20,000 feet, so your primary turbulent wegther
will be encountered in climbing to altitude in the northern part of
the Assam Valley and in penetrating cumulonimbus clouds over the first
ridge and the "Hump" proper.

One of the most important instrument sids to pilots penetrating ereas
of severe thunderstorms is rader. Train your radar operstor so that

he can successfully guide you around the thickest areas of turbulencs
when you ere flying on instruments. In order to successfully penetrate
severe turbulence you should be ecquainted with the following
characteristics of the B-29:

(1) Probably the most noticable effect of turbulence is rapid
fluctuations in air speed. Split second variations of 60 M.P.H.
in air speed sre not uncommon in severe turbulence, and a
reduction in sir speed to the point of danger of a stall hes
been known in several cases, The rapid flux is due probably
to two ressons. First, B-29's react more like B-24's than B-17's
inssmuch as the horizontal attitude of the.ship is susceptible
to change, end thus with the "nose up" or "nose down" attitude
of the ship, rapid changes in I.A.S. result. The E-17 on the
other hand is more likely to ride out turbulence with less change
in 1ts horizontal sttitude. Secondly, gusts and lulls snd
vertical currents have s more violent reaction on the B-29
because of its fighter plane speed.

(2) Although vertical longitudinal stebility is more 1like that of
a B-24 than that of a B-17 there is no difficulty in retain-
ing near normal attitude of the B-29 sbout all axes. Ihen
corrections are necessary, however, it has been found that
they ere more difficult to make and take longer in the B-29
than they do in either of our other four engine bombers.

(3) All the flight hazards of turbulent air that affect the flight
of other aircraft affect the B=29. A heavily loaded airplene
is in greater danger than the same plane lightly loaded. Pecause
of the tremendous carrying capacity of a p=-29, the effects of
turbulence are therefore widely varied. phe danger of structural
damage, the time and effort required to correct the shiprs attitude,
and the risk of stall due to fluctuation in air speed are comsider-
ably greater when the B-29 is flying with a meximum load than with
a minimum load,
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(4) Most ice formation that has been picked up Over the »gump" has
proved to be rime. The B-23 has accumulated &s much as 23 inches
while in level flight and managed to continue, although consider-
ably higher power settings have been necessury to maintain flight,
If the ice is picked up im a climbing attitude however, the results
heve not been so favorable. sSome pilots have reported losing as
hizgh as 500 feet per minuts with full rated power. nelatively
1ittle experience has been goined with clear ice, but it is true
that plapes with high wiog loadings &re more gquickly rendered un-
flyable by accumulations of even small amounts of clear ice than
are ships with low wing loadings. Time and experience may show
that clear ice will be more hazardous to a p-29 then to other
similar ships.

b. Redio Alds.

Radio sids im Indie and the Chengtu Area are excellent. wowever, the
terrain effect and the presence of weather over the wpumpw proper limit
renge and cause wide variation of the beacons there. It will be nec-
essary for you to meke many imstrument let downs both in the ghengtu
and India Areas. Know your let down procedures thoroughly sad know

the limitations of &ll the radio aids.

¢. Welk Qut Procedures.

- s m

Thers is 2 complate seztion la this manual cowsring this subject.
(3¢ Chapter X, Section I) It is up to you to become thoroughly
familiar with all aspects of getting your crew out safely. gee that
your men know how to take care of themselves in case you are forced
to bail out over the "Hump©.

3. Chins Bsses.

Bases in the Forward Ares are located at Hsimching, EKwangh=a, guinglai, and
Pengshan near the foothills of the Himalaya mounteins. All of these fields
have been built satirely by hand labor of the chinese coolies and the con-
struction itself offers the only handicaps to ground operations im the po¥ward
Area. During the dry ssauson dust comditions ars extremely bad, causing a
definite hazard tu taxiing and shortening the life of your engiunes. mphe hard-.
stands and the taxiways are covered with small rocks that result -in large nicks
ia propeliers every time an engine is rum up or excessive power is needed to
taxi. The taxiways are narrow and marked with amall #hite ro2ks. pe sure to
stay =i thin the markers as the ground just outside the markers is very soft
and will not support the weight of the p=-29.

Ceilings and visibility are often very poor. pructice your let down procedure
every time you go to the Forward Area and it will ease your mind and perfect
your technique for the time when you actually have to let down to minimum
altitudes.

All supplies for the Forward Area &re flown over the "Humpe and, therefore, ere
guite limited. Do not perform any ummecessery meintensnce or waste gasolins im
the Forward Ares.
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D. FORMATION FLYING

l. Assermbly.

As each mission will be a meximum range problem, assembly of the formation
must be accomplished as quickly as possible. Locel terrain and weather con-
ditions will lerpely determine the type of assembly to be employed. In all
cases the asgsembly will be accomplished as briefed prior to take-off. The
following observetions may be of assistance in affecting the assembly.

a., No Assembly.

(1) Obtein sufficient flying speed before maneuvering.

(2) Ply m ecllision course with the leader rather than
use excessive power.

(3) As the assembly plan will follow a predetermined series of
headinrs, keep track of the time intervals and antliclipate
the turns of the aireraft ahead of you.

(4) Anticipate the relative speed of the airplane amhead of you

'_ to avold overrunnine as much as possible.

b. Assemb duri the hours of darkness.

(1) Assembly of m large formetion during darkmess is difficult
even in rood weather. An aldis lemp shining from the tail
of each ship will facilitate assembly.

(2) It is ertremely difficult to judeze distances at night, the
approach to position in formation should be made with caution.

(3) The formation should be flown loosely until daylight.

c. Assemb above =n overcast.

(1) Assembly mbove an overcast will be done in accordance with the
existing tactical doctrine, and as briefed before take-off.

(2) Predesirnated headings, mir speed, and rate of climb must be
strictly adhered to while climbing through an overcast.

!!a (%) The flicht will usually be assembled at a predesignated altitude

above the overcast and over a radioc range or homing bescon.
Stick to the proper altitude to avold assembly with the wrong
flight,

2. Climb.

During the climb to bombing altitude you will find it easier to avoid
streggling by stayving in close formation. Straggling leads to use of
excessive power settings, this overtexes the enmgines and 1s the cause
of a great percentage of abortives.

3. Formation Enroute.

The basic combat unit in our operations is the twelve (12) aircraft flight. The
flight is composed of four (4) three (3) aircraft elements. The quality of
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the fcrmation depends first upon the ebility of the flight leader and
secondly upon the ability of the element leaders. TLe element leaders
must maintain thelir position with a minimum of throttle changes and
maneuverirg, The leaders should have thcir navigetors inform them in
adveoce of eny anticipated turns, climbs, or let downs so as to be ready
for them, This is en excellent aid to the smooth execution of these

maneuvers.

Leaders must be careful never to place their formetiom inm the prop wash,
or to maintain such high or low airspeeds that the rest of the formatiom
will have difficulty ‘in meinteining proper position, The leader should
alweys bear in mind that he has other asircraft following him. mhe effort
that the leaders put into their work will be reflected through the guality

of the formetion.

The element leaders and wingmen determine the depth of the formation and

the number of turrets that may be brought to bear on enemy Tighter ettacks.
A depth of thirty to fifty feet between aircraft gives the best results by
ellowing all turrets to be uncovered. All aireraft commanders should fly
their positions with a minimum of movesent and change iz order not to force
other aircreft out of position. Eech movement of the gircraft ip the leed
of the formetion is accentusted as it trevels to the rear. purthermore,
ebrupt changes in throttle settings invite superchurger aod engine failures,
The trim of the aircraft will chenge with each change in power setticg, and
it 1s fatiguing to fight the controls with each throttle change.

A tight formetion is easier to fly than & loose one and will uscally make
an enemy fighter think twice before he attacks. when & close formatiorn is
flown it is easier to detect changes in relative positions &nd corrective
measures will not have to be excessive. sStraggling elements and aingle

aireraft are always targets for concentreted attack by enemy fighters, so

DON'T STRAGGLE .

The response of the B-29 to changes in power vuries considerably with
different loadings and different altitudes. AS an exemple: A formation

of B-29's aversging 105,000 lbs. weight is cruising at 25,000 feet, &nd
after a mapneuver, one airplene finds itself 100 yards behind its assigned
position. In order to catch up, the pilot applies rated power. mhe total
time required for him to regain his assigned position will be 35 seconds.
pesides exposing himself to possible enemy aircreft, the pilot hes exceeded
his eruise control curve, and each application of rated power will cut down
his fuel reserve. When the formaetion i8 flylng open or spread out, changes
in altitude are effective in gaining or losing espeed in order to maintain
a relative positiom. Also, small mepneuvers of wingmen will aid in maintein-

ing position without chenging power settings.

As our missionsare of long duration, the physical straip of flying formetion
is coneiderable and the co-pilot must necessarily be apother first pilet,
In addition, in certain positions of the formation, the co-pilot is the
only one who has adequate vision to meintain formation. Therefore, the
co-pilot must possess as much ability at formetion flying as the pilot.
Whoever 1s not piloting will be the fire control officer snd will also

keep watch on the RPM and MP guages.

I - 11



Cabip supercherging is & tremendous eid in reducing fatigue at high

altitudes. In formetion flying, to prevent abrupt chenges in cabin

pressure, due to large changes in throttle settings, a good practice
is to maint=in the inboard throttles in & constant positiom, &nd to

regulete the air speed with the ocutboard throttles.

4., let Down.

When a let dosn is started it is possible to maintsin your erulsing speed
with a large reduction in power, resulting in economy of fuel. The let
down should be performed at standard rates, and must be started at the
proper time in order to obtaein maximum range. gxcessive power settiungs
and retes of descent will quickly use your fuel reserve. puring the let
down, the formstion shouid be mainteined and the crew kept on alert status
to prevent surprise attécks by ememy fighters. Be prepered fur eau attack
at all times when within renge of enemy fighters.

9. Landing.

landing the f.ight in favoreble weather conditions is a comparatively
simple process. However, when bad weuther prevails, the landing of an
airplans can become compliceted. Although tne p-29 is & large alrplene,
proper use of the flaps in the traffic patlern will enable you to make
& slow pattern and & short epproach.

If each aircraft tends to meke & longer epproach than the preceding one,
the third or fourth airerzft will not be able to see the runwey when
they start the approsch. Conseguently, they miss the runway &and have to
mgo-uround". "Go=crounds™ not only disrupt the traffic pattern, but are
bad prectice in the B-29 due to the probable shortage of fuel, and the
excessive drag produced by the flaps and lending geer. po Dot lower the
landing geer until the lending 18 & wsure thing™ and then allow one min=-
tte for the gesr to be extended.

The correct landing espproach will meke the lending simple. rinal
approach should be 30 MPH, IAS, above the power off, stallipg speed with
the flaps all the way down. Boost should be full on, &nd the ppy set to
2000. It is important not to reduce the power rapidly during any part
of the approach., Never allow the speed to fall below the power off
stelling speed even when landing. Although the sirplene will stend
inadvertent three-pcint landings on the main wheels and the nocse wheel ,
it is not a good practice. Neither should the tail skid be allowed to
touch first unless making a short field landing. 7he best method is to
lené on the main wheels and then allow the nose wheel to settle as the
sirspeed drops off, If the ncse wheel is held off too long, it will
drop with considerable force when the airspeed falls off und may result

in structural damege.

E. THE COMEAT MISSION

Since our primary objective is aimed at the heart c¢f the japanese gmpire
the majority of our missions will be run from the Forward pases. 710 the
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past we have run both individual night and daylight formation Since
the night raids present few problems other than those normelly encountered

this section will dea=l, for the most part, with daylight formation reids.

l. loute Qut to the 'l'arﬁat. Area,

Enroute to the tarzet you will be flying over enemy held territury the
me jority of the time. Although the Japenese pir Force is scattered over
a wide aree, it is capable of highly mobile action. Keep gunners on the
aélert and stay im formation.

If it becomes necessary for you to abort and to return alome, it is only
prudent thet you should avoid enemy airfields and enemy ccncentration of
troops. Know the location of advance friendly airfields in order to use
them if it becomes necessary. In case of bail out or crash lending in
enemy occupied territory, you have & good chance of walking out if you
will follow evesion and escape procedures.

2. Initial Point and the Bombing Rua.

The procedures to follow at the initiel point and during the bombing run
are covered by "Formstion Asssult~ in the pacticel poctripe. prom the
{initial point in to the target, and on the first leg away from the target
will be your most damgerous period. Here you can expect, and will get,
the greatest concentration of enemy fighter attacks and anti-eircraft
fire. The formation should be tight to offer concentrated defense agiinst
enemy fighter attecks. A tight formation will also present & smaller

target for AA.

You have flown a long distance with the purpose of dropping bombs on the
target, se don't spoil the effectiveness of the effort in the last fow
minutes. The leader must use the AFCE to obtain the maximum bombing
results. The wing men must drop immediately on the leader. 71t is here
that proper crew coordination becomes importamt. Here your ccmbat crew
will prove whether they are & close-knit team or just eleven individuals
out for a ride., If you keep cool and célm, even in an emergency, the

rest of the crew will follow your example.

When you are under attack there is & possibility of losing your cabin
pressure as & result of gun fire. Regquire your crew members to bave
their oxygen mesks on with tubes connected and ready for instacnt use,

Use of the radic im the target area is recommended when it is needed to
aid in maintaining formation. Needless chattering over the air, however,
may prevert an importent message from getting through.

3. Returan from the Target Aresa,

On the break eway after phetogrephs have been teken the lesder must
remember that the formation is following him, pAdditiomal airspeed
must be gaiped by losing altitude and not by increasing power., If any
aircrarft 1s crippled, the formution must be alowed down to pick bhim up,
providiog the safety of the entire formation is not jeapordized. If

your aircraft is crippled, employ every expediency to remain in formation



for protection. Observe other sircraft that have been shot down or that
may leave the formation later. Note the positlon, al tituce, heading,
and how many parschutes have been seen to Opel.

If you have an engine knocked out you will be able to meintein formation
by using higher power settings on the remsining three engines uetil you
are out of the danger eres, If it is necessary for you to land near
enemy territory, but within repge of friemdly fighters, do not hesitate

to call upon them for escort and cover when landing at an emergeucy field.

Immediately after leaving the target meke &n interphone check with the
crew members to deternine bettle demsge end casualties. Tt wili be
necessery to know this in order to properly plan your return flight.

Send in the required radio messages after leaving the target, and upon
entering the control zome. If you fail te turn on your IFp uwnits in
the friendly arees will be slerted. This wiil lead to much cocfusion
and disrupted plens, particularly at night. when opersting from the
Chine bases you are susceptible to enemy fighter ettacks at any time,
even over your own field, Maintein & constant elert status of the

combat crew.

puring the flight out and back, meke note of any unusual activities
observed or installetions not previously reported. pgeliable infor-
mation of enemy dispositions and fecilities in occupled territory and
in Jepan proper, is difficult to obtain from cther sources. anything
unusual that vou observe mey be wvalusble informetion to tbe yntelligence

Section.

4. lending.

Oon reeching the field cerry out the normal formatior landing procedure,
unless you have sustained bettle damege, or heve wounded crew members
aboard. Remember thst there ig & relatively sbcrt period of time to
land all the ships of your Oroup and &ll of them will be short of gas.
If you have susteined structural damege to your airplene end there is
the slightest doubt that you will be asble to clear the strip after
lending, circle tbhe field until ell other ships have landed, or if you
are low on gas use the crash lending strip when one is aveileble.

If you have wounded men aboerd end have pot sustained structurel damage,
fire &8 series ovf red flares, bresk away from toe formation and land first.

Before entering the traffic pattern be sure to go over your check list
completely. Check the operation of your flaps, wetch the breke pressure,
and bave your gunnere check for flat tires.

F. MAINTENANCE

In the pest we have had meny abortions due to lack of knowledge &nd skill

on the part of the caombat crew im flying the airplene, snd on the part of

the mechanics performing maintenénce. Thies lack of skill was understande
able due to ocur short treining pericd with the p=29. ps our experience has
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incressed, the percentare of sborticns has decreased. The key to the
success of a mission is good, precise maintenance. Insured maintenance
%11l insure missions completed.

In our operstions, s large share of the msintenance fells upon the
members of the combat crew. Close coordination between the airplene
cormender, the flisht engineer, the crew chief, and the engineering
officer is necessary. The mirplene commander must maintain constant
supervision over the meintensnce being performed on his airplene. It
hes been clesrly shown that the airplene with a cormander who supervises
the reintenance will participate in the lergest number of missioms, and
will have fewer aborts. You must know your airpleame thoroughly, the
maintenance needed, the best end most efficient means of getting the
work done, perts needed and how to get them, and when the airplane will

be ready to fly agein.

Preventive maintenance before the mirplane takes off will help insure
1ts completings the missjon. When you have had a succeasful flight, give
& "pet-on-the-beck™ to the ground crew. Let them kmow you ere aware of
their part in the mission. If the flight is not a successful one, give
the crew chief 211 of the helpful information possible. If you do not
know exactly what the trouble was, find out, and see thet it is properly
remedied. Never be afraid to get your own hends or clothes greasy in
working on the airplame. It is to your sdvantage to incresase constantly
your practical krowledre in maintaining the airplane.

Another factor thet causes smbortions is carelessnmess. The human element
i# always present, and you must constently be on guard against it. Follow
the standard procedures in pre-flight inspections and {nsist that your
ground erew and corbet crew do the same. Too many airplanes have aborted
due to loose fuel snd oil temk caps coming off during flight. The 3-29

is too large for one person to be responsible for the entire pre-flight
inspection. Certein duties must be assigned to sepnrate individuals.

This will prevent the often heard remerk, "I thought the other fellow

was going to check that".

#hen the mirplene returns from a mission work should immediately be
starte? on preparing it for the next one. From the time the airplane
leaves the reer base until it returns sgein, usually approximately 25
hours flyine time, there is little time allowed for maintenance. There-
fore, it is apparent that a complete and thorough pre-mission shekedown
inspection is necessary. Each group will have its standard procedure

for asccomplishing this inspection.

Following the inspection a pre-mission engineering flight is necessary.
This f1isht should be for the purpose of thorouchly testing the engines
end ecuipment of the sirplame. During the flight you should have each

crew member check each item of his equipment for efficient operation.
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Personal equipment for the flight should be inspected &nd placed in
the airplane prior to reporting fcr the flight. yhile each individuel
is responsible for hie perscmel equipment, you &s sirplere comracder
are responsible that everyone is completely equipped &nd resdy to cono-
duct the mission.

2. Before Station Time.

It is essentie]l that & thorough intpectiun be made of the exterior of

the airplane. This will often prevent sterting ecgines or taekiog off

when some part of the equipment ies out of plece, or is melfunctioniug.
Consult ycur flight ensineer mcé crew chief on defects noted it tke

Yorm 1l4.

Many airplenes have failed to releese bcmbs et the proper time cue to
improper bomt loeding, Don't let this hepren to you. Josure yourself
thet the bomting eguijmest is fupetioniig progerly, erd thet buabe ore
correctly loaded, Your prirery object is to relesse bombs on the target,
end noct to jettison ther in the China Sea,

3. After Landing.

After you have lended and performed the crew inspection, So over the
airplane with your crew chief, Tell him whet wee wrong during the
flight end explain the symptoms., If the defects ere propeily vwritten
up in the Form li and expleined to your crew chief, Fie will beve lece
dgifficulty in performirg tl e neeced meintenénce.

mhe FPorm 14 should be filled out in the sir. As defec~ts are discovered

by members of the crew, they should cell in thie informetion %o the

f1ight engineer who will then reccrd it in the porm 1.. wWothing skould

be omitted. The pilot whre faila to write up defects to spare crew chief's
feelings ie deirg everycne concerned an injustice. WVour crew chief ghovle
teke pride in correcting every defect thet is cotec.

G. EMERGENCY OPERLTIONS

1. Leoss of an Engine on Take-Qff.

The loss of an engine just prior to or immedietely after take-oif is
the most crucial emergency you will encounter in the p=29. poce you
are committed to teke-off there ie little you can do but continve, enc
for thet reeson it is essentiel for you to beve & definpite procecure
esteblisheé with your crew for such ap emergency. There are sc mcny
points where the loss of en engine cen influence your decision that it
is difficult to put down any set rule; however, if you are just air.
berne the first requisite is to reduce drag as quickly as you can,
Bring up the geer and flepe 88 soon as posaible, feather the bad engine
ead increase power on &ll others, snd have your eogineer close the cowl
flape a8 much as possible. This must be instantenecus. 2S5 Scon &s &
safe flyine epeed and sufficient sltitude bave been resched, salvo Lf
puch of the loud ae possible snd move crew members ercurd to secure the
most fevoreble C.G. Reduce power and contipue around patiern with normel
three engine operation.




With the increased power settings and closed cowl fleps, cylinder head
temperatures will rise guickly to the detonstion point end, therefore,
must be watched closely. pon't use excessive power longer them you
ebselutely have te., In some cases there is little else to do but chop
your throttles end lend straight ahead, whatever the circumstarces are
it's undoubtedly & gamble and it cells for split second decisions. Train

Jour crew for such emergencies.

2. Three Engine Qperation.

The B-29 has flyimg charscteristics very similar to the p=24 under three
engine eperating conditions. Providing the propeller cer be feathered
trin tebe mey be used in & wey so that po upusuel flying coméitiens ere

encountered.

The primary concern of three engine operation is the incressed fuel
consumption in case an engine is lost at extreme renges from the home
base. XExperience has shown that if you can descend te an altitude where
automatic lean may be used (fly from 10 te 15 MPH below the airspeed
required by power curves if necessary to get into auto.lsan) you shevld
have no difficulty in reaching the home b&se.

3. Two Engine Dmmtiul.

Two engines out on the seme side presents the difficulty of maintaining
direction; however, it can and has been dons. pltitudes may be maintalined
if at light enough weights, Extending your range sufficieantly to reach
home base under these conditloas is highly improbable; however, it may
mean the difference of reaching friemdly territory or not. pe not hesitate
to lighten the load any way pessible umder these conditious, )

4. Emergency undiﬁs.

Whereas, the B-29 ie proving itself capable of taking belly landings
equally as well as the B-17, experience has shown that if only one
wheel fails to extend better results are accomplished if a landing is
made on any combination of two wheels extended. However, if two wheels
fail to extend it is recommended that the operative wheel be retracted

and & belly landing be made.

If either of the main gears fail to extend make & normal landing as slow

as possible keeping the wing up with ailerons &s long as pessible. put

all switches as soon &s you are defimnitely on the groumd., g0 date there
have been no resulting fires from this type of landing, 2nd in one instance
the plene was back in commission in & period of two weeks,

In case the nose wheel fails to lock in the down position meke & normal
landing holding the nose in the air as long as possible, but do not hold
it up so long that the nose will tend to slam down on the runway. pe

gure and zet the C.G. as far aft as possible with safety.
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H., CONCLUSION

Weo are cognizent of the fact that further operation of the p-29
might change the outlook on meny of the theories advanced in this
manual, This manual was not written as a directive, but rather as
a guide.

Remember - there is nothing thet will take the place of experience.
Keep your mind open, continue to learn, and you and your crew will
stand sn excellent chance to successfully complete your combat tour,







Ve RADAR

As rader operstor your job on the bombing teem is ® vitel cne. On any mission,
combat or operetionsl, you will bes recuired to work hend in e¢love with the
navigetor. On every bombinmg run, visual or blipd, you ané the bombardier

must work together tc hit the target. Your pilet must have complete counfidence
in your judeement and techmique. He will rely ob you egually with the nevize-
tor and the bambardier to get to the target, strike it, &nd to get back.

A. NAVIGATION

You will soon discover Asia is a difficult theatre of operstions for rader
navigation. Good check points are of'ten few and far between. Lonec stretches
of mounteinous terrain will meke it difficult, at first, for you to pinpoint
yourself and get sccurste mround speeds and drifts. Only the very larpe cities
will give you sanything like the target return you get from 2 town in the
United States. Ordinary towns won't show up &t all. Wetch for lsrze bridges
though, ms they nearly always c¢ive a sharp bricht sisnal.

You will discover for yourself thet a continuous knowlsérs of your pesitien
is mssential end that means just one thing--cocd Dead Neckonineg proemdure.
True headings, drift, and ground speed, (whether observed or metro) will
provicde you with the necessary informeticn to follow the pilot with a Deed
Reckoning plot on either a mercetor or en aeroneutical chert., 'ith this
informetion you can figure EZTA's for check voints aheaé. In this way if
you can't pick up the check point on the fifty mile range, you will know
when you can sxpect to see it on the twenty or ten m:le ranpes, with the
clearer mapping these low ranres give.

Charts of most of China will give you troutle., The mountsin elevations and
econtours are not sccurate and the river courses are subject to change without
notice. Some rivers shown on the meps don't exist end there sre new ones not
indicated &t all. The prominent ones are at lesst in the right locations even
if their turns and twists ere somewhet errcnecus. DMost of the lerger lekea
are located properly but you will soon notice their actusl shape isn't as
represented. Beside all this, flood conditions st certzin sessons of the year
will chenge the appearance of many of your weter lancdmarks. Cosstlines,
however, are quite accurate as are the maps of your main target ares. 3o now
you see why you need good Dead Reckoning to keep on the ball,

Thaet brings us to log procedure. Your log form is very much like the navi-
gator's. You can't do accurste, intellicent Dead Reackoning without a log.
There just isn't anything better than a neat log to insure logical nsviga-
tion snd to keep you from getting lost. It is essentiel to make entries at
regular intervals, and it's easisr to average, too. When you locate a check-
point make a log entry even if you can't identify it. You may be able to do
8o later and you heve one more place catalosued in vour mind.

Your navigator and pilot will expect you to be able to provide them with
gccurate driftes and ground speeds at sny time. So you can't met too much
practice in all the methods of getting this information. Make it a regulsar
part of your job to get a ground speed and drift at lsast every half hour on
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81l flights. This isn't easy. It requires really "putting out" om your
part and en sarnest sffort to resist the temptation to skip it. Be sure to
notify your pilot so he can hold the hesding and air speed while you are
making the run, You'll want to celibrate your air speed indicator. You
can do this at the time the naviecator calibrates his. It will save a lot
of unnecessary interphone conversation.

Give your navigetor sccurate fixes by bearing end range at every possible
opportunity. This will help him to check his DR and build up his end the
pilot's confidence in your navigetional sbility. Alweys pive the navigator
the ftime end position of a coastal crossinz.

Before each mission, work with your nsvigetor on the flight plan. You will
need one of your own to save you work in the air and to give you a step by
step outline of whet you are going to do on the mission. You'll find the
actual flisht follows the plen pretty closely in most ceses.

The westher st the China bases is often soupy and that is when you can be
of most mssistance in keeping the plane located. Fortunately, there is =
good river in the valley where the eir fields are located. It shows up
well 1f your redar technigue is good. So once located on the river you

can pick up any of the airfields. The flishts are long and at the end of
fiftesn hours eaveryone is tired, but that's when you have to do your best
job. While we're on the subject of weather remember you can see thunder-
storms way ahead on your scope and its up to you to gulde your pilot around
them.

One last word on navigetion -- you are & radar navigstor, you must be pre-
pared to take over complete control of the navigation of your plane at any

tima.
B. BUEBING

Your bombing job begins on the ground. Thorough target study pays off in

8 big way. After & "Hump"™ trip and a seven hour flight to the target it
only takes a little confusion sbout the aiming point to nullify all that
effort. Often you won't even heve radar reconnaissance photos to help you
and at present its pretty difficult to predict how the target will appear
with any degrees of accuracy. Thet's when targzet study will mean the most
to you. Memorize the general layout thoroughly. Are there nsarby lakes or
rivers, big cities or bridges that will help you get oriented so that you
can't miss identifying the target even if the return is weak? When you do
have radar-recon photos get avery bit of good out of them you can. Plan
just where you will change to get the extra magnification of the lower
ranges, Compare the scope photos with actual serial photos if they are
available, This will help you locate the exact aiming point. But remember
the aspect of the target will undergo startling changes if you spproach it

on different headings.

Your equipment must be in perfect condition for the mission. It is your
responsibility to give it a thorough preflight operational check. Do this
well before take-off so there will be plenty of time to fix any defect that
showa up. Charck your lighting and interphone ocyotems st the same time,
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Check lists will relieve you of a lot of wor
importsnt things, Make them, keep them handy, snd use them. 4 sumple is

shown at the end of this secticn.

On the way out your main job is to know where you are rll the time. He su—-e
you get e gFood point of departure to start your IR plot. Gat your sweep
centerad right away. As scon es you got to nltitude celibrate the set so
that 1t will sive you accurate rasults. .ith our system of formstion borbine
you will haeve some Aifficulty with interference, but you will soon develop
tha imack of resding right thru it. Invariably you will be the first to pilek
up the IP, It will be your job to direct the turn over it onto the bomoing
run. You must thoroushly understand how to plsn and use & procedure turn to
sceomnlish this. It will require close tearwork between you &nd your pilot.
If you ere in control of s leed shin never forz=t you have n formaetion behind
you. Your corrections must be gentle end your turmns of short fduration or you
will spread the formation sll over the sky.

Before you resch the IP you should have &n sccurately determined wind so you
will know your drift and ground speed for the bombing run. You should have
datomined your sbsolute sltitude. +As soon ss you know the ground speed and
absolute altitude mark the Slent Rance for release (or the delsy time snd SR
to the Aiming Point for offset bombing) with s grease pencil on the top of
the gless face of your camputer.

You will use the standard radar-bombsight procedure. This means the bombar-
disr has prepared his bombsight ready to synchromize it with information you
will rive him. You will resd off ® series of predetermined sighting angles
which he uses for setting and correcting rate end displacement of the bamb-
aight telescome thereby establishing synchronizatlon. You also make cheanges
in the heading of the plene to kill any slight amount of driff. If the target
is obscured this procedurs can also be used for = blind bombsight release (=
release when the indices meet) or to emable the bombaréier to be ready to take
over for even & very short visual run should the target become visible at

the last minute. You and the bombardier will have to practice incessantly

to perfect the technicue and coordination necessary for 2 successful bomb run.
But you must set up your computer and be ready to releese in case something
#0858 Wrong. You will heve to allow yourself time to do this after you have
read off the sightinz angles., So when you know the absolute altitude at which
you will bomd you can determine the lowest sightine anzle you can safely call
off and still lesave yourself fiftsen seconds or so to set up the bomb release
eircle at the proper SR to drop. Be sure to shift to the lowest possible
rance before celling off your firast sighting ansle so you can take sdvantege
of the better mepping. Don't forget to turn on the sector scan which you can
position while you are in the turn at the IP. Do you have an idea of how much
practice all this will take? Ripht -- but eventually when you are whipped into
s smooth polished teem it will become autcmatic.

C. SET CPERATICON AND AIR MAINTAINANCE

Develop your ability to get the most out of your set. Be familiar with the
rafinsments of technigque thst will give you the best mappine and produce
gcourate bombing.
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l. Here are Some ldeas.

8. De sure when you are reading a scope bearing or a computer set-
ting that your eye is sguarely in the line of proper sight to
aveld parallax.

b. Ahlways use sector scan on ground speed and bocbing runs to de-
crease the timing error.

¢« Center the pattern on your scope by aligning the heading line
exactly under the master drift line st two bearings approximately
ninety degrees epart. This will prevent unnecessary errors in
the beerines you cbserve.

ds Use azimuth stabilization all the time. Learn how to check its
sccurucy on each heading and to correct the error for the bomb
run by having your nevigator adjust the variation on his master
indieator.

e Turn on your heading line as little as possible so as not to
obscure targets shesd. You'll be surprised how little you need
it. Theorectically you don't need it at all if you'll use your
own fluxgate compass repeater indicator.

f. Fight constently to school yourself to use as little gain and
brilliance as possible, especielly in the target ares.

g« Use the tilt very carefully. It's the best control te bring up
target returns. If you have the time it is best to adjust it
with the sweep stopped. In this way you can see which portiom
of the scope 13 being affected.

he Practice using the four mile range until you cen make it really
map clearly for you. At times this sbility will be invaluable.

All this is very fine when your set is working. But sometimes, despite the
best efforts of the ground crew, it will act up or it just won't mct at all.
Thet is when your knowledge of the techmical side of radar and your own
ingenuity comes to bat. You must be femilier enough with the equipment to
anslyze, locate, end repair sny troubls which might occur in the air and
which can be repaired in flight. Thet cells for an intimate knowledge of
the set, a result of study and observation. There will be plenty of chance
for both if you'll stick around and watch the maintenance men do troubls
shooting, And you'll slso learnm just what he wants to know about the troubles
you couldn't repair in flight. You must observe and report symptoms if you
want fest and sfficient results from the meintainance section.

Finally study all the Bomber Cormand RI's (Radar Instructioms) carefully umtil
you have absorbed and understand all the information in them pertaining to
your job.
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Mission Information

(1)
(2)
(=)
(4)
(5)

Flight plan
Charts with course drawm
Complets target folder

Escepe and evesion information

Bomb tables

Navigetion and Rader Equipment

(1)
(2)
(=)
(4)
(5)
()
(7)
(8)
(9)
(10)
(11)
(12)
(1=2)
(14)
(15)
(16)
(17)

Plotter
Dividers

Lead pencils
Grease pencils
Eraser

Hack watch
Stop watch
E6E computer
Slant range computer
McNair tables
Lop shests
Scratch paper
Flashlight
Serewdriver
Spare fuses
Repair kit
Voltmeter

ce Time Tick
de Porsonsl Equipment

(1)
(2)
(3)
(4)
(5)
(6)
(7)
(B)
(9)
(10)
(11)

Parachuts

Mse West with CO2 capsules
Oxygen mask

Helmet and earphones
Escape vest

Jungle kit

Flak suit and helmet
Cantean

GI shoes

Goggles

Warm clothing

e Iut Bﬂ:ﬁﬂ !ﬂ—g:.

Oxygen system

Interphone system
Lighting system

Altimetsr setting at 29,92

R
be
Cs
de










ViIil. COMBAT BOMB

The combat bombing run, from the Initisl Point until bombs ere away, will
seldom last more then & few minutes; but the offensive effort of bombing
and the purnose of the mission is achieved in that frasctionel pert of an
hour. To be able to achieve thet purpose, you, as bombardier, have spent
many hours over the bombing ranges of the U.S. Now you will spend more
practice hours flying over the bombing renges of India. You must continue
to learn end to perfect your technigque even to the eventful day when you
have completed an operstional tour.

Much 1s expected of you as a bombardier, If you are leading, you aim not
only your bombs but those of the rest of the formation. If you are flying
& wing ship, your job is to release your bambs at the proper instant to
supplement the pattern made by the lead ship. If your nevigator is
injured, you must be able to continue with the navigetion accurately and
confidently. You will elso man a gun sighting station and you must be
proficient in its use, cere and operation. Learn all you can about your
Central Fire Control equipment, Your knowledge and skill in gunnery is
sound insurance. You will be the photogrepher of your crew and as such
will be responsible for obtaining strike photographs of your bombs. It
will be necesssry to make periodic checks to meke certain that the camera

squipment is in proper working condition.

Thus, a heavy responsibility befalls the bombardier end it entsils more than
s few minutss work on tha bombing run. Every bombardier, after his training
period is concluded, is capable in the mechenics of hitting eny target within
reascn. Nevertheless, many more new technigques must be mastered and the old
ones practiced before sccurate combat bombing is achieved.

A. THE PROBLEMS OF THE LEAD BOMBARDIER

Let us teke up the problems of the lesad bombardier, after he is told he is

to leed the next operantional mission. It is taken for granted that this man has
spent many hours in ground study and many hours in the air over the practice
bombing ranges under various conditions. He has developed a sense for target
identification end procedure by the study of target charts and maps and by use

of the bomb trainers end camera bombing.

This brings us to the point where all of the known data of the actual mission
such as weather, routes, maps, charts, target photos, bomb loads, etc., is
placed before you, the lead bombardier. It is now the task of a good tech-
nicien to gather the essential material from the mass of information at hand,
to memorize that meterial, and to keep in mind the points of lesser importance.
Too much emphasis cannot be placed on the importance of knowing the terget
from any approach and knowing completely those check points which will help

to find and identify the terget.

After knowing the target thoroughly, the equipment which you are using must
be in perfect working eondition in order for you to hit the target after you
have found it. You must know your equipment and see that it is in good
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working condition by checking it yourself. Before the ship with
bombs, you personally, should go out and run through your racks asnd check
your salvo system. With this completed you will kmow thet you have done
everything you can to insure that the rack equipment is in shape.

le Preflicht Inspection.

Prior to take-off perfomm the following preflight inspection:

2, Make sure the bambardier's kit contains those items listed in
the Bombercdier's Amplified check 1ist (Section E of this
chnptur} in addition to the target folder with the necessary
maps, photos, and matro data for both primery and secondary
targets.,

bs A complete and thorough preflight of the bombsight.
ce Set bombardier's altimeter to read 29,92,

ds Check bombs and fuses as outlined in Bombardier's Amplified
Check List (Section E, this chapter).

e, Check intervalometer, also the bo~b indicator lights on the
newer type aircraft.

f+« Test the interphone.

g+ Check operstion of the bomb bay doors.

he Make operstional check of the front sighting station.

i. Brief the crew for any possible contingency on the bamb rum,

j« Check camera instellation, operation of hatch doors end camera
vacuum valves and the position setting on the csmera intervelometer,

2. Flight Operstion.

Now with your equipment all checked and with & thorough understanding of
the objective, you are ready tc take off and hit the target. After take
off end on climbing to eltitude, it is well to assist the navigator in all
important jobs of assembly by doing pilotage to check against his DR
navigation. Filotage checks should be made on the wey to the target to
make certain thsat your course will bring you to the assigned IP.

On the route out to your target every attempt should be made to practice
synchronization to get sccurate winds and ground speeds by use of the
Automatic Bomb Computer, which will be valuable to both the navigetor and
yourself. Ramember that every known aid to bombing has been placed at
your disposal and all that remains to accomplish a successful mission is

the proper use of these aids.



At altitude recuest the pilot to turn the ship over to you for several
minutes so & thorough check can be made on the C-1 sutopilot. In order

to operate properly, the C-1 autopilot must be readjusted after some of
the fuel supply is used. So do mot wait for the pilot to call for a
check. Remind him! While adjusting the C-1, gentle turns should be made
from both the pilot and bambardéier’s positicns. If the system does not
meéet with your approval, then shut it off and prepere to make s manual
run. Nothing will give you a better chamce to hit the target than the

C-1 autopilot when it is operating correctly, but it is far better to meke
& menual run if it is evident that the autometic squimment is not function-
ing properly. Another importent factor about the use of the sutomatic
pilot is the importunce of knowing how to lead & formstion. This csnnot
be stressed too much. You must remember your turns or corrections are not
only affecting your asircraft, but those of your whole group as well as the
groups behind you. It is imperative that your corrections be gentle and
that no one turn is sustained for a long period of time. Steep or violent
turns spreed the formetion and make it vulnerable to fighters.

The bomb bay doors should be opened by each group after leavinz the IP so
that esch airplens hes & chance to open the doors and get into position. The
whole idea of formation precisicn bombing is built on the premise that the
bombs will form a pattern on thé ground the size snd shape of the formation
flown. It can resdily be seen that the concentration of bombs desired on the
Vean Point of Impact cannot be achieved if the formation is spread out and

the plenes are strassling.

If you know your tarszet, you will see it from the IP, or at any rate, you
will see your check points which will pin-point you into the target. If
you find these quickly, pre-set your data, and you will have & normal run,
your procedure will work out smocthly and you will have plenty of that so-
called "precicus time".

Finally, you meke your bomb run which actually is not more than a few minutes.
You know that the sizht gives the correct results because you checked it
yourself. Your racks will relesse at the correct instant because you checked
these too. You have no doubt that you will hit the correct target and the
assigzned AP becsuse you have spent many hours memorizing the target and
portions of the surrounding districts from the objective target folder. You
have turned at the IP on the correct heading and you have pre-s=t the wind
data becsuse you haeve checked drift enrcute to the target. Yes, bombardier,
you have good reason to believe that you have hit your target because you
have utilized every known aid to bombing to hit your objective.

You have trained many months but now you will find there was not one repeti-
tious thing you did in trainins that you 4id not need from take-off to
landing on an operctional mission.

B. BOMBARDIERS FLYING IN A WING

Except for the actual sizhting operation, there is not much difference
between the job the lead bombardier must do and the job the men flying on
his wines should do. At any time you may have to take over the laad, or in
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same future mission you may be lead bombardier and without the practice of
checking deta while flying on a winz, the chances of having successful
mission when you do lead the group, are greatly reduced.

It is found that in order to get more bombs on the tarzet and to destroy it
effectively, the patterns made by the formations have to be made to cover a
smeller area on the ground. It was found that the biggest factor for
irregular snd scattered patterns was the time element that existed between
the instent the leader's bombs dropped and the remaining ships dropped.

That is why it is imperstive the wing bombardiers release their bombs
simultanecusly with their lsaders. There is probably no better way of missing
& target than to have the lead bombardier figure his oroblem on the premise
that the pattern formed by his group will effectively cover the Aiming Point,
then have his wingmen do everything but release the bombs at the right
instant, Remember, the lead man aims the patterm but the wingmen give the
pattern its characteristics. Who can say which is the most important? It
tekes & pood job of both to destroy the target!

C. BOMBARDIXRS AS NAVIGATORS

You &= bombardier-navigators have an added responsibility in navigetionm.
Brush up on what you have learned in various schools. Bozbardiers have
often contributed to the success of a mission by their knowledge of
navigetion and have on numerous occasions, throughout the Air Forces, led
their aircersft safely back to base, sfter their navigators have been

injured.

D. BOMBARDIERS' AMPLIFIED CHECY. LIST

1. jor to -of'f.

a., Bombardier's Kit. Check kit to insure that the following items
are contained:

(1) Copies of pertinent bambing forms.
(2) B6B computer.

(3) C-2 computer, pencil and notebook.
(4) Stopwatch.

(5) Correct bombing tables.

(6) Pliers and screwdriver.

(7) Tachometer.

(8) Tangent of droppingz sngle scale for ABC
(9) Complete target information.

b. Bombs and Fuses. Note the stetion position of the bombs end see
that the stations are cocked. Make certain the aming wires ere
gecured to the shackles. Check to be sure fuses are snug and
with proper setting. Check bomb bay switches, be certain that
safety locks on racks are not stuck, and that the A-2 or A-4

release units are snug against the rack.
c. Preflight Bombsight. (see Memorandum 56-14, this Headquarters)
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.

d. Altimster set at 29,92, Set Kallsmsn scale of bombardier's altimeter
et 29,92 inches.

@. B-3 Intarvelometer. Check to make certain the number-of-bombs
pointer is on zero and the switch is on "train".

f. Bomb Indicator Lishts. (In newer type aircraft only) Check lishts
egainst stations which ere loaded with bombs.

g« Interphone. Test operation of earphones and microphone by checking
on interphons system with the airplane commander,

h. Bomb-Basy Doors. Be sure they are closed to prevent dust and dirt
from getting into the bomb-bay.

i. Check Camera. Mske certein cemera has been instelled properly, is
loaded and prepared for operation.

j. Operation of Cemere Hatch. Check operation of camera hatch doors.

k. Camers Intervelometer. Check intervalometsr fuse end setting.

After Take-off.

a. Read drift by bombsight. Assist the navigstor in his dead reckoning
by teking drifts with the bombsight.

b. Pull pins. Bomb fuse safety pins will be pulled prior to reaching
an sltitude requiring the use of oxygen or prior to pressurization.

¢. Bomb-Bay switches. Check position of bomb-bay switches in both
bomb-beys. The switch in the bomb-bay in which bombs are carried

will be turned "ON".

d. Open camera hatch doors. Doors to camera hatch will be opened prior
to pressurizing. This will allow a visual check to be sure doors

are open.

e. Open camera vacuum valves. Prior to pressurization check to make
sure that camers vacuum valves are opemn.

.ﬁ.j ﬁii EEH.

a. Compute true altitude. Trus altitude will be computed in accord-
ance with Memorandum No. 56-16 this Headquarters.

b. Set data in bombsight. Set disk speed and trail into sight.

¢. Aid in setting up C-1 auto-pilot. Prior to IF assist the pilot
in setting up the C-1 sutopilot.

4, Level stabilizsr. Check the level of the stabilizer when aircraft
is flying straight and level.
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€+ Set up ABC, (See Memorendum No. 56-17, this Headquarters.

f+ Re-check data for sccuracy. Re-check true altitude, disk speed
and trail set in bomb-sight.

g+ Set up B-3 intervalometer. Set ground speed opposite interval
in feet, as instructed at briefing, end set pointer at number of
bombs in train. Turn intervelometsr switch to trein. (Note:
approximately one minute is required for the intervalometer to
warm up).

h. During spare times study target folder, and assist navigator.

Ov Te ory .

a, Observe Terrain. Keep a constant lookout for enemy activity and
. new installetions in the area.

b. Assist in locating IP. Assist navicator end radar operztor in
picking out the IP.

After the IP.

a, Open bomb-bey doors. Ovnen doors in sufficient time to sllow an
sccurate bomb release.

b. Unlock Racks. This is sccomplished irmedistely after the bomb-
bay doors are openad.

¢« Turn on bomb group selector switches. Turn on, only those racks
which are loaded with bombs.

d. Turn on master camera switch. This should be accamplished at the
same time as the bomdb group selector switches are turned on.

e. Notify radar operator if bombing is visual. When certain that
bombing can be accomplished by use of the bombsight, notify the
redar operator that a visual run will be made.

ter sase.

4. Start camera, irmediately after releass.

b. Lock recks, close bomb-bay doors, and inform pilot when bomb-bay
doors are closed,

e. Turn off rack selector switches.
d. Turn off camera switch efter bomb impact.

s. Turn off bombsight after descent to low sltitude.

f. Close camera hatch doors. This will be accamplished prior to lwnding.
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7. Bafore leaving aircraft
a&. Put overnight setting on sight.

(1) Make certain gyro is caged.

{(2) Sat trail am at zero.

(3) Set telescope index to maximum sighting angle.
(4) Set disc speed drum et mininum disc speed.

(5) Engaze secondery clutch.

(6) Engege directional clutch.

(7) Close air vent in stabilizer.

b. Cover sight.
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VIII. RADIOC PROCEDUREK

A INTRODUCTION

To be & good radio operator vou must know the equipment you have to use
while in flight, and what ground installations are avsilable for you to
contact. You are the crew member who is trained primerily as a raedioman.
In the event of an emergency, the lives of all your fellow crew members
may depend on your ability. The other crew members will also expect you
to answer their questions resarding the redio equipment carried in your
airplene, and what goes on in the ground installations. The only way
you can answer those questions is to know the equipment. DBe esger. If
you haven't seen the inside of a Direction Finding sta=tion or a control
tower, go to visit one. Learn all asbout your equipment end its capabili-
ties and practice using them. And then practice some more.

B. AIRBORNE RADIO EQUIPMENT
1. Command Set.

The cormand set (SCR-274N) is primarily used for voice communication
between the sircraft and control tower for airdrome control, and for
command communicetion between aircraft when flying in formation. This
ias a multi-channel piece of squipment and normally three receivers and
two transmitters are installed, with the third transmitter carried as

-] Spim -

A8 a rule, one of the transmitters is tuned to the international control
tower frequency (4495 kes) and the other to the air-to-air command
frequency assigned to your Group. Of the three receivers, one is used
for monitoring control tower, beacon and range frequencies; the second

is used to monitor the Group air-to-air commend frequency; and the third
remains unused, or is tuned to the XX Bomber Commsnd sir-to-air command
frequency. The transmitters each have an output of approximately 12
wetts when used for volce transmission. However, they may also be used
as Continuous Wave transmitters and heve & keyinz circuit for this purposs.
¥hen used as a CW transmitter the pesak power output is aspproximately 40
watts, This is a zood point to remember if your liaison transmitter goes
out, for by tuning one of the commsnd set tranamitters to the desired
frequency, it may be used @s a lisison transmitter for requesting D/F

aid, clearances, etc.
2, lLisison Set,

The limison set which consists of the AN/ART-13 redio transmitter and the
BC~-348( ) radio receiver is primerily used for contacting air-ground radiq
gtations other than the controcl towsr. The receiver is a conventional

superhetrodyne receiver with a frequency range of 200 to 500 kilocycles amnd
from 1.5 to 18.00 megacycles.

Radio transmitter AN/ART-13 is @ ten channel pretuned transmitter with
sutometic tuning. The pilot is furnmished with & remote conirol head and

SNSRI« * 0 00 STOMMOME IS o



may select any of the ten channels at will. Freguencies to be setup are
1isted in 50T end generslly include: The Group air-ground frequency, "route"
frequencies to contact flight control stations and the internationsl distress
frequency of 500 kilocycles.,

%« -Radio Compass.

The Radio Compass SCR-269-G instelled in B-29 sircraft is one of the rost
vaeluable aids to air-nevigation carried in your airplane. It can be used

to "home" on redio beacons or renges or on any radio station which is broad-
cesting on a frequency which can be tuned in on the campass receiver. It
can also be used to determine your position by taking a beering on two or
more radio stations whose identity and position can be established., The
intersection of the bearings indicates the aircraft's position.

The radic compass employs two types of antennee, a loop antenna and a sense
antenna. If the situstion arises whers the sense antenna becomes useless, a
wire jumper between the antenna binding post of the redio compass and the
antenna binding post of the antenna switching relsy of the SCR-274N redio
set, will enable the entenne of that set to be used as an smergency sense
antenna,

All eirecraft commenders are ceutioned not to depend on enemy radic stations
88 a homineg aid for use with the radioc compass.

C. GROWND RADIO FACILITIES

1. Air-Ground Ststions.

At both its Forward and Rear Area bases, each Group maintains an air-ground
station for working the ships assigned to that Group. This is the normal
ground contact for B-29 aircraft, and should always be used for that purpose
in preference to other instellstions. However, if ‘he airplane commsnder
deems it necessary, he moy suthorize you to contact any sir-gzround ststion

available,

The XX Bomber Command maintains two alir-ground radio stations which are
operated by Army Airways Communicetions System. In India, this station

is located at Knlaikunde transmitting and receivinz on two CN and two voice
frequencies. It is used by trensport sireraft in a manner similar to the
B-29's use of the Group stations. The second Bomber Cormand station is
located st Hsineching, China, and tranamits and receives on two CW and four
vonice frequencies. This station, working with the Aircraft Traffic Control
Center, controls sll flights in the Hainching area. B-29's are required to
work this staticn while flying in China, but are not required to work the
station in India, though it may be contacted by B-29's if the need sxists.
The Air Transport Cormend maintains mumerous air-ground stations throughout
India. The ststions of perticular interest to aircraft of this Command are
those along the "Hump" route. They stand by on normal "route” fraguencies
and furnish D/F aid and westher reports if requested.

In China the 14th Air Force maintains an eleborate fighter control net, with
sir-ground staticns scattered all over Unoccupled Chine. In an emergency,
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these stetions may be contacted on the cormon fighter cont o

These stetions can furnish locel weather and mey be of aid in locating
position, or obtaining directions on course to fly, but they do not have
D/F equipment.

Frﬂﬁuencias and cuall signs of XX Bomber Command installations are listed

in X7 Bomber Cormand S0I. Aip Transport Command instsllations are listed
in the ICD-ATC Radio Facility Chart which is carried in ell Command
ircraft. TFourteenth Air Force facilities are included in special briefing
material. All informetion regarding air-ground facilities along the route
flown will be given at preflight briefing.

2. Alds to Air-Navigation.

By far the most cormon aid to sir-nevigetion is the radio beacon. This is
nothing more than a low frequency transmitter emitting & continuous coded
signal in a 360° field pattern, which may be homed on with the radio compass,
4l]l bescons in Indie-Buma and Chine Theatres use A-1 (CW) emission, so

care must be taken to have the CW-Voice switch on the redio compass control
box in the CW position when using & redio beacon. Ths frequencies, call
signs, and locations of beacoms are contained in the ICD-ATC Radio Facility

Chart and in specisl briefing meterial.

The next most common aid to air-navigation is the radio range. These rances
are of the normal four quadrant coded type and are more commor in India than
in China. PFrequencies, csall signs, and locations of ranges are contained in

the ICD-ATC Radio Facility Chart.

3. Direction Finding (D/F) Stations.

D/F stations are installed at all XX Bomber Commend bases and at numerous
ATC fields. The accurscy of the bearings they can "shoot" depends upon
weather conditions as excessive atmospheric disturbences produce static
gffecting the sccuracy of the DfF squipment. However, any ineccuracy csused
by weather will be reflected in the class of bearing which 4=z always ziven.
There is a specisl procedure for contacting these stations and obtaining
D/F aid which must be followed. This procedure is given in Section D 4 of
this chapter. Frequencies and call-signs to use in working D/F stations
and their locetions are contained in ICD-ATC Redioc Facility Chart.

4, Inst nt A gch System.

There is installed at all bases of this Command a SCS-51 Instrument Approach
System which may be used by B-29's in letting down under instrument conditions.

The system consists of a beamed transmitter which indicates the line of the
runwey, end of a series of fan marker beacons which indicate tc an approsching
aireraft the distance it is from the end of the runway. Carried in the air-
eraft 18 a marker beacon receiver which indicates when the fan marker beacons
are passed over. Also carried is an indicetor which by means of a swinging
needle indicetes whether the aircraft is to the right or left of the desired
flight path along the runway. By using a predetermined rate of descent in
conjunction with the beamed transmitter and marker beacons, a safe let-down
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cen be made under conditicns of low visibility.

#s soon es additionel equipment is available, @ glide psth transmitter will
&6lso be insteslled. An additional needle on the sircraft indicetor will themn
show whether the aircreft is sbove or below the plide path which when
followed will let the sircraft touch down at the snd of the runway.

Da OPERATING FPROCEDURES

l. Radio Telephone (R/T) Procedure.

Your voice messeres must be kept short and to the point. Standard phrase-
olory achieves this, and R/T speech should slways be cleer and slow, with
en even emphasis on euch word. Words must not be run together and messages
will be spoken in natural phrasses snd not word by worde The phonetic
slphabet will be used as an aid to more intelligzable R/T procedure, a&nd will
be used in spelling out words. The alphabet will be memorized and must be
strictly adhered to.

a. Fhonetic Alphabet

A=fible G-George  M-Mike S-Sugar Y-Yoke
B-Baker H-How N-Nen T-Tare Z-Zabra
C-Charlis I-Item U=0Otoe U-Uncle

D-Dog J=Jig P-Peter V-Viector

E-Easy K-King Q-Cueen W-iWilliam

F-Fox L-Love R-Roger X-Xray

b. Pronuncietion Of Numerals

0 - Zero 5 - Pi-yiv
1 - Wun 6 - Six

2 - Too 7 - Seven

3 = The-rese B - Ate

4 - Fo-wer 9 - Niner

¢« Components Of A Voice Vessage

(1) The Call. For exemple, "Hello Uncle Sugar” (call sign of
receiving station) this is Abreham” (call siem of calling
station).

(2) Text (subject matter). Conteins plain lansuage, code words
or figures., If it is necessary to spell s word use the
phonetic alphabet.

(3) Ending. Every voice transmission must end with one of the
followine procedure words: (a) "OVER™ meaning "My trans-
mission is ended and 1 expesct an answer from you." (b)
"OUT" meaning "This conversation is ended and no reply is
expected.”

da and W

VIII - 4



Then both stations are in good communication all parts of the
transmission are meade once. “hen communicstion is difficult,
phrases, words or groups may be repeated at the end of a message,
Sl ey be transmitted by using the procedure phrass "words twice".
A proup of figures will be tresnsmitted in the ordinery manner using
the "words twice” procedure if necessary.

Time of orisin will be expressed in four digits and will be preceded
by the word "TIMZ" (assuming that you are instructed to assign &
tine of origin to = voice messege) .

“hen words are missed or doubtful, repetitions will be requested by
the receivinz stetion before receipting for the messege. The pro-
cedure phrsses "Say agein” or "I say sgain”™ will be used in con-
junction with "1l before,” "all after”, "word before” or "word
after”, ZXAIPLE: "Hello abrehem this is Charlie Uncle. 3ay again
all after fifty. Over."” ™Hello Charlie Uncle, this is Abraham.

I say agwin ell after fifty. Seven three zero nine. Over."”

When @ word is required to be spelled to insure correct reception,
the phrase "I spell™ will be used immediately before beginninz to
spell the word in question.

4 stuotion is understood to have readebility of good strength, unless
otherwise notified. 3Sxcept when muking original contact, strength
of signels and reedability will not be exchanged unless one station
cannot clearly hesr snother station. The response to "How do you
hesr me?" will be a short concise report of sctual reception, such
as "Wesk but resdable”, "Strong but distorted”, etc.

Procedure and priority designations are seldom used in volce trans-
missions. However, if it desired to use a priority designationm, it
will be spoken in the clesr as the last part of the message.

In the interssts of security, only those transmissions which are
absclutely necessery will be made by R/T. Yo 1d4l= chatter will Dbe
engaged in. The more the enemy cen hear the more he cen €ind out

ahout you.

e. Procedure Fhrases

Hord Or ¥ Meaning

Roper I heve received all of your last
transmission.

acknowlsdze Let me knmow that you heve received

and understand this message.

Wilco Your last messsge received, under-
stood snd will be complied with.
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How do you hear
me?

Weit
Sey azain - I Say

Apain

Varisy

Yessere for You

Send Your Liesssze

Raad Hack

That is Correct

Words Twice

Correction

“irong

Groups

How strong and clear is my trans-
mission?

If the pause reguired is longer
then a few saconds, it must be
followed by the anding "oUT."

When requesting the repetition of
a previous transmission, or used
to oreface a nrevious trans-
mission. The word "RZFEAT" is
never used in this sense as it has
& distinct operational meaning
for the British Army.

Check codinz, check text with the
origzinator and send correct version.

I wish to trensnit a messege to
yOu.

Go mhesd, transmit.

Repeat this message back to me
exrctly as received after I
zive "OVIR,"

You are correct.

(1) As a request: Communication is
difficult, send every phrase
(or code group) twice.

(2) As informstion: Since communica-
tion is difficult, I will send
every vhrase (or cods group) twice.

An error has been made in this trans-
mission (or messeze indicated). The
correct version is .

What you have just heard is the
incorrect version. The correct
version 1is .

The number of groups in this code or
cipher message is .

I hereby indicate the separation of the
text from other portions of the message.
This word is used only when thero is not
a clear distinetion between the text and
othar portions of a message.
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. Hireless Telegrephy (¥/T) Procedure.

Wireless telegraphy (W/T) procedure will be as outlined in Combined Hritish

and 1'-3. Pﬁu«lﬂuﬂ (m F.i-lﬁ}-
prosigns given in that publicution.

procedure is to spesd up communications.
operating sigzoals or procedures will hsve the opposite effect.

Prosign

§

%

e

ﬂﬂ's

EZZXEFEE

ng
INT

To Be M

Yesning
All after

All bafore

Znd of trans-
mission

mit

Yore to
follow

Long bresk
Correct

Daferred

B

Do not

Aspeat back
Groupls)

Separstive
sign

Hepeat
Interrogeatory

E

(followed
10 second
ash)

“ F¥H H

™

Operators will limit their procedure to the
The purpose of a standardized redio
any use of unsuthorized prosigns,

Mesnipg
dxecute to follow

Executive sigznal

Verify and repeat

Go ahead

Kot received or
axempted

Staticn serial
Urgent

Operational
priority

Priority

Received

Tranmmit to
from

For information
to

Word after

Combined Opereting Jirmals ("Q" Signals) contained in ™ 24-13, which is
an sir sxtrect of Combined Opersting Jienals CCEHP 2.2, will de used by all
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operators.
operators folder.

memorized.,

Sisnal SQuestion

QAA At what time do you expect
to arrive at ?

QAL Are you going to land at

T

QCY

QIL Do you intend to ask for a
series of bearings?

QM Y“hat is the magnetic course
to steer with zero wind, to
reach you (or )?

o)1) 4

QFE Can you give me the present
barometric pressure, not
reduced to sea level, at the
surface of ____ aesrodrame
(name of serodrome)?

QIA

QFA

QMF How does my frequency check?

o 0f what precedence and for
whom are your messages?

GPA
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A copy of FM 24-13 will be furnished
The following ™Q" signals with their meanings will be

he radio

Apswer or Advice

I sxpect to arrive at at
time) .

I sm going to land at or:
I'..n.'ﬂ lt- ™

I am working (or work) on a
trailing aerial.

I intend to ask for & series of
besrings.

The megnetic course to steer with
zero wind, to reach me (or )
is (degress) at (time].

The magnetic course to steer, with
zero wind, to reach me (or ) is

degress at (time). Thers
is a balloon barrage within 60

mniles of me on that track.

The present barometric pressure
not reduced to sea level, at the
surface of aerodrome (neme of
serodrome) is »

Check your authentication of last
transmission (or message s

Authentication of this messeze of
trensmission (or message ) is

Your frequency is correct.

I have (or___ has) messages
(numeral indicating number of
messages may be followed by O,

0P, P, or D to indicate precsdence
other than routine) for you (or

Authentication challenge is
(bmsed on time in the zone indica-
ted by the suffix letter }e



ORU

¥

d 8§

Cuestion

"That is the readability of
my sienals (1 to 5)7

Are you troubled by at-
mospherics?

Have you anything for me?

Shall I wait? Whea will
you call again?

Whsat is the strength of my
signals? (1 to 5)7%

Shall I send a series of V's?

What is my true bearing in
relation to you (or )?

or: What is the true beering
of (eall sign) in relation
to (emll sign)?

Will you give me the position
of my station according to

the bearines taken by the direc-
tion-finding station which you
control.

Wi{1l you send your cell for
fifty seconds followed by =
desh of ten seconds on ___
ke/s in order that I may
take your bearing?

What is your position in
lstitude and longitude (or
by any other way of showing
1t)7?

An

Increese height to enable rore
accurste bearing to be completed.

Arfirmstive (Yes).
Negative (No, Not).

The resdability of your signals
is (1 to 5).

I sm troublad by etmospherics.

I have nothing for you.

Weit. (or: Wait until I have

finished communicating with ol
I will call you immedietely (or st

).

The strenzth of your sigmals is
tl to 51 .

Send a series of V's.

Your true bearing in reletion to

me (or ) 1s degress at
(time). or: The true besring

of (ecall sign) in relation to

___(call sign) is degrees at
(time).

The position of your station

sccording to the bearings taken
by the direction-finding station
which I control is latitude

longitude.

I will send my call for fifty
geconds followed by a dash of
ten seconds on ke/s in order
that you may take my bearing.

My position is ____ latitude
and longitude (or by any
other way of showing it).
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2ignal  CQuestion swe ce

< Sand your call sign followed
by & 20 second dash (repeated
timas}-

CVN 111 you send your call sign I am about to send my call sign
and deshes of five seconds' and dashes of five seconds’
duration at intervals in duration at intervals in order
order that I (or ) mav home that you (or ) may home on

on you? me .

“hen contasctinz ground stations, radio operators will, unless transmitting

e "fox type" message, use normal cell-up and answer procedure, This procedure,
described below, will be strictly followsd, except in an emergency when a
econtinuous cell-up may be made to contact the ground station.

Initial sttempt to contmct the ground station will be made using the long
eull-up. Such & call-up might be: 5C5 5C5 V 671 671 QM K. If no answer
i3 received, you will wait ops minute and repeat the long cwll-up. 4f no
snswer is received from the second lomg call-up, you will wait three minutes
and then transmit your messace using "fox type" transmission (i.e., use the
prosign "F" in the hewding of your messege).

If a "fox type" message is sent by an aircraft, it will have the lonz call-up
repeated at the end of the messace. Such & message mirht be: B5C5 5C5 V 671
671 MRI F 061722Z BT ACO ACO PLV PLV ZVY ZVY 1¥B 1¥B BT 5C5 5C5 V 671 671 AR

be Procedure Messnges

A procedure messare is a short plaindress messare, the purpose of which is
to expedite the handling of messages. A typicsl procedurs message might
be: 5C5 V 671 NR1 0617222 BT ACO PLV RSO ZVY BT K., Note: The long

bresk (BT) has been used to separste the heading from the text of the
message. However, a long bresk (EI) is not used to seperate the text
from other componsnts of the procedurs message, except where a dete-time
group is assirmed the message. A procedure messare consists of operating
sigmals, cell sirns, identification of message and prosigns, if necessary;
but does not heve & group count in the hesding.

/. procedure messar~e may carry the precedence designation considered
nacessarvy to ensure accomplishment of its purpose. All messages trans-
mitted from XX Bomber Command aircraft will be assumed to carry an OP
precedence, so unless a higher priority is considered necessery, no
precedence need by indicated in the heading of the messase.

3. Interphone Procedure.

In an eirplene as large s the B-29, where the crew positions are widely
geparated, the interphone plays a most important part in the combat efficlency
of the crew. Interphone procedure will undoubtedly vary fram crew to crew,
but @ standard procedure, preferably based on R/T procedure, should be



sdopted and strictly adhered to by emch crew. This is the only method Ly
which confusion inherent in a fast moving situation can be evoided. Idle
chatter should not be indulged in vis interphone, end the alrplans commander
is responsible for proper interphone discipline.

In the event the interphone amplifier mslfunctions and cannot be repuired
while airborne, en emersency interphone system can be set up by having the
pilot turn the transmitter selector switch of the command (SCR-274F) sst to
position 2, «nd the VOICE-CW switch to the VOICE position. He und the
remainins crew members then place their interphone selector switches at
vosition 4, and the sudio stages of the number 2 transmitter of the command
set will then serve as en emergzency interphone smplifier. When using tois
emerzency system, however, cure should be taken that the interphone switch
remains &t position 4.

4. Air-To-Air Homing Procedurs.

Air-to-air homing is used to effect a rendezvous of gircreft when rendszvous
cannot be accomplished visually. It is eccomplished by having the lesad
uireruft send homing signals on its liaison transmitter while the other
sireraft homs on these signals with the radio compass. Speciel freguenclas
are employed for this purpose as well &s & special procecure. This procecure
is explained in the followingz paregraphs.

When the formstion leader desires to effect rendezvous of saireraft by air-
to-air hominz, the rsdio operator of the lead ship will call the formation
on the air-ground frequency using the forrmation collective call sign, snd
will send QTG followed by the code desirnetor consjistinz of a two digit
pumber group for the frequency to be used for wir-to-air homing. The long
call-up will be used end the entire call will be repeeted three times, with
en interval of evpproximstely thirty seconds between calls. Such an initiael
cell-up might be: TAZ 7A3 T CEWL CEWL QTG 35 AR, mesning, "Formation from
formation leader. I will send my cell for fifty seconds followed by a dash
of ten seconds on frequency 35 in order that you may take my besring. Do

not mswer."

Irmediately after making the third cell-up, the lead cperator will turm his
transmitter to the air-to-sir homing frequency and start the CTG procedure.
RPadio compass receivers in other aircrsfi will st the seme time home on the
frequency of the calls belng made by the lead aircraft cerrying on the QTG

procedure.

The lead operator after completing the QTG procedure will again call the
eortstion and send QVN mesning "I am about to send my call sign and dashes
of five seconds durstion et intervals so that you can home on me". These
signels will be made at intervals of approximately thirty seconds. The
QWN procedure will be continued until rendezvous is accamplished.

In the event an individual sircraft desires to home on & formution or another
gircraft, it will cell the formation lesder or sircraft on which it is

desired to home and send INT QTG, followed by code designator of the freguency
to be used for sir-to-sir homing. The long call-up will be used. Such a
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call-up nircht be: CUHO CUHO V CiWL CIZYL INT 347G 25 K, meaning, "~ircraft
from aircrart. +ill you send your call for fifty seconds followed by =
t;F sagnnd dash on frequency 35 so that I mey teke a beering on you? Go
shead,

The airers‘t, after sckmovled~in- request will immediastely turnm liediscn
}:&ﬂsmi+fur to air=-te-air homing 1...uency end start 770G vrocecdurs., After
=< procedure hes been completed, the sirersft beins homed on will cell the
homing airernft end send ‘VN. The 4V procedure will be continued until
rendezvous is accomplished.

“he aircreft trensmittins the homing sienel will ordinarily use the fixed
antennce. In the event that contact cannot be esteblished with this type
entenne, the trailinc wire antenna will be utilized., If it is necessary

to uase the trrnilior cntenna to rendezvous, the eircraft being homed onm will

so inform homing sircraft before the CVN procedure is started, This will

be dome by including the operatine signel OCY (I em using treiling entenna)

in conjunction with the operatins signal (TG. Such & transmission micht

ba: 742 7.3 V CLVL CEWL QTG 35 CCY AR, However, when usipg e trailing
antenna, the radic compass of the homing sircreft will indicate toward =

point on the sround which is the intersection of & line through the treilins
entenne of the sircraft transmitting the homing signals and the ground. Since
this point 1is considerably to the resr of the aircreft transmitting the homing
signels, uns=atisfaetory results may be obtained. If the sircraft trensmitting
the homing signel is circling and a trailing wire entenns is being used for
trensmission, the radic compass of the homing airplene will swine continuvously
through &n arc of epvroximately thirty degreess Therefore, the pilot of the
homing aircraft should fly so the compass needle is swinging esually to both
gides of the center line of the compass indicator.

If, while flyins in formation, snother aircraft recuests homing sid, and the
treiling wire antenna must be used, the formaticn lesder will deputize one of
the rear elements of the formetion to transmit the homing siznals as the lead
aircraft should never use the trailins entenns.,

5. Directicn Findine !DgE} Frocadurs.

D/F stations are prepared to give two types of D/F service. You can reguest
a "QIM" in which cese you will be given the mecrnetic course to fly to bring
you directly over the D/F station, or you can request a "QTF" in which cass
you will be given your geogrzphical position in the form of coordinates of
latituée and longtitude. Normally a "QIM" is referred to as & "besring"
and a "QTF" as a "fix".

To an sireraft lost or uncertain of its position these D/F stutions are =
valuasble aid. However, to obtain the maximum results when using these
facilities, the following definite procedurs must be used.

a. Csll the ground station snd send INT QIM, The ground station will
answer you by sending INT QTG.

Y. Then send your cell-sign for a period of fifty seconds followed by
a ten second dash and stand by.
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The sround stetion will then call you end send GIM followed

by the course to steer the clase of bearing (one, two or three)
and the time the bearing was taken. Such a cell nisht be:

672 T S5C5 BT QIM 290 QME 1127Z BT K,

Procedura for mircraft requesting e RTF:
fie, Call the ground station and send INT Q(TF.

Y. The ground stetion will snswer you and sends GRX (Standby) snd you
then standby for approximstely thirty seccnds. This is to sllow
the ground station time to alert adjscent D/F stations, inasmuch
@S more than one D/F station must report a bearing to obtain & fix.

¢s dAfter standing by approximately thirty seconds the ground station
will emrll you and send INT CTG,

ds You will then send your call-sien for a period of fifty seconds
followed by a ten second dash and stand by.

e, The ground station will then call you and send JTF followed by
the geosraphical coordinates end time of the fix. Such s call
micht bet 671 V 5C5 BT QTF 2320 North 8915 Hast 1104Z K,

I# Aurins the tims vou ere engsged in "QTG" procedure the D/F station is
unable to obtain & bearing, the ground station will ask you to "QIG" agein.
You will comply, following the procedure outlined above.

Afperuft engeged in trsining flights may request practice "GIM's"™ or "QTF's"
to senuaint crew members with D/F procedure. However, all such requests musi
contain the phrase "PRAC" irmediately before the operatins signal QM or QTF
when the request is mede. For example: 5C5 V 671 INT PRAC QIM K or 5C5 ¥
671 INT PRAC QTF K.

The practice "GIM™ or "QTF" will be given by the ground stetion providing it
will not interfere with normal treffic. If it does the request will be denied
and aireraft will have to request agein at a later time,

“Then an aircraft receives a "CIM" (i.e., a bearing) from & ground station, the
class of the bearing will be indicated. These classifications are as follows:

Class ONE : Dearing accurste to a plus or minus 2 degrees
flass TI0 : Besring accurate to a plus or minus 5 degrees
Class THEREE: Besring sccurste beyond a plus or minus 5 degrees

If you hear any transmission involving the use of any of the D/F operating
signals listed above, you will regard {¢ as an emergency transmission and will

maintein redio silence until the D/F traffic is completed.

E. EMERGENCY PROCEDURES
1. R/T Procedurs.




Mo indicate distress when using a radio voice channel use the phrase "MAYDAY"
(from the French }'aider), making this phrase the address of your cell-up.

If possible state the reason for your distrsss and what you want to do, or
fuuld 1ike to have done. For instance: "Clear the runway", "Get the
Enpineering Officer on the radio”, este. Such a message might be: "Mayvday
Mayday! Thic Is Seven Three One. Number Two Znsine Cut. Clear The “unway
Por Ymerrency landing. Over."

You must remember volce transmission is more limited than Cd tranamission as
far as distence is concerned, snd distress procedure using voice transmission
should be used only when there is no doubt that the ground stetion is within

raceiving distsnce.

B HdT Procedurs.

Do indicste distress when using = CW channel, use the opersting signal 303
as an sddress to your call. All stations hewring the call will irmediately
gtandby after contact has been ssteblished to render any possible aid.

If it is evident that your aircraft must be sbandonsd, ditched or crash-landed,
send a distress messace including the reascn for distress and the position of
your aircraft. If possible, the messsge should be encodeds If there is not
enoush time to do so, the messsge may be sent in the clear. !However, any such
text messeces sent while over enemy territory »ill not include the position

of the sircraft.

I¢ the mireraft is being absndoned, you will leave your lieison transmitter
turned on and will screw down the hand key to & closed nosition before leaving
the sircraft. This is done as it might be possible to take & D/F fix on the
aipreraft after it has been abandoned.

I¢ +he aircraft is being crash-landed, or ditched, you will shut off all your
equimment immediately before takinz your emergency vositiom. T™is is done to
remove any fire hezard from electrical sparks.

Raiio set SCR 578 ("Gibson G4irl" Transmitter) is & hand powered, self-conteined
radio transuitter designed to be used from s rubber life raft in the event your
aireraft is foreced to ditch. It tramsmits a coded signal on 500 kilocycles,
usine A-1 emission, and is keyed by an internal keying device. If desired, a
selector switch may be thrown allowing keying to be done by the hand key
provided. Two types of antenns support are provided: (1) A collupsible
box-kite, or (2) a rubber balloon for which & hydrogen inflating spparatus

4s furnished. If the latter is used, care must be teken not to mllow any of
the chemicals used to overflow on to the liferaft. A signal lsmp is also
provided with the "Gibson Girl" for visual signaling st night. It, tco, may
be coded sutomatically or keyed by hand. However, the radio trunsmitter will
not transmit when the lamp is being used.

In using this emergency radioc, do not £1y the antenna and then crank the
trensmitter continuously. This will only tire out the crew members and
sctually will do no more good than if signals are made at intervals. The
-pecormended procedure is to transmit for the first three minutes of every
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fiftesn minute quadrant of the hour. However, if it is believed thal thers
is & searchinz aircraft or sea rescus craft in the immadiate vicinity, it
would be & rood practice to transmit at longer end more freguent intervals.
There is = complete set o” instructions and Morse characters lithozrephed
on this ecuipment. Follow them closely.

. VISUAL SIGNALING EQUIPMENT

1. Very Pistol.

4 very pistol and an sssortment of colored flares are jneluded in your life-
raft eouipment. These flares should not be used aimlessly, but should be
saved for thet occasion when it is apparent that the searching aircraft or
rescus eraft will be able to see them. If at all possible, very flares
should be discharzed when a searching aircraft is approaching the 1life reft
g5 then more charce sxists of the flare being sesn.

2. Ses lMarkers.

Jeg marker of florescine dye used for visual jdentificution should not be used
aiclessly. The dye should be so distributed that e well defined gtreak is
placed on the weter when the raft is drifting. If the raft is not drifting,
use only enouch dye to mark a well-defined patch around the raft, and replenish

it from time to time.

Se K i;m Ie

Frovided also is s signalinz mirror so designed thet it can be aimed at
gsearching sircrzft or rescue craft. Care must be taken to sim the mirror
in exactly the proper manner, or it probably will not be noticed.

4, ﬂlgiﬂ I_;-‘En-

4 speciel set of Aldis Lamp opereting siznals has been assigned for use while
enzeping in interplane cormunication. These signals were devised to allow
faster tranamission and easier peading when using the Aldis Lemp. They are

as follows:

Signal Opder or Advice

Q "Aborting” (Wing to Leader) or "Aborting, take lead"
(Lesder to Wing).

<D Avorting or leaving sormation in distress, will ditch,
bail out, or crash land.
FL Take over formation lead.
FJ Join me in formstion.
FC Close up formstion.
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Sipnel

Mo g R WM

8

Order or ce

Have resched altitude for bomb run.

Takes new headinz to slternste target or alternets base.
Airspeed too slow.

Am inereasing power.

Airspeed too fast.

What is our location? (‘hen used as gnswer: Our location
is )

————

Are we off course? (When used s snswer: Ws are off course
nautical miles north, east, south or west.)

We are on course,
What is our ETA? (When used as enswer: Out ZTA is GcT.)

Whaet is our grﬂumdayeed? (When used as snswer: Our ground
gpeed 1is knots.
What is wind? (When used as answer: Wind 1is ¥nots.)

—_—

"Radar out" (Wing to Leader) or "Radsr out, teke over lead"
(Leader to Wing).

Turn off radar (Leader to Wing).

Prepare for descent through undercast.

Prepare for ascent through overcast.

Prepare to climb.

Prepare for penstration of front.

Am trying to contact you on interplane frequencye.
Am trying to contact you on 1ieison freguency.

Is the following correct?

Correct.

Say sgain. Repeat.

Receipt of message acknowledged.
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The operating sigmals INT, DI, C and R will be used as in CW procedure, with
the exception thet INT will be used only to indicate "Is the following
correct?".

When signaling with the Aldis Lamp meke certain with the aid of the sichts
providsd, that the lamp is aimed directly at the aircraft being signuled.
In other words, if you are in such a position that you can see the pilot of
the called ship, sim the licht so that you would hit him in the sye, i
instead of an aldis lamp you were using a rifles.

The lense of the lamp should be kept bright and cleamn. Use » soft lintless
cloth and issue window clesning fluid for this purpose.

G. BRIEFING MATERIAL CARRIED IN AIRCHAFT

The containsr used for briefing material carried in your aircraft is a weighted
cenves baz with a serial number stenciled on it for identification purposes.
It is issued previous to a flight and should be returned, contents complete,

to the issuing suthority after the flight.

This baz will contain the following items: Index of contents, Group Routs
Guide, ICD-ATC Rsdio Tacility Chart, msps, current colors o” the day, current
westher forecasts, blank WAF 2 forms, necessary flimsy extrects of S0I, ¥X
Bomber Commend Airport Cuide, and any information deemsd necessary by the
Group Operations Officer for the successful completion of the flicht. In
addition, codes ALACO, ACOD ( ) or GSP 1270 ( ) only will be carried in this
canvas bagz., However, ACCOD ( ) will only be carried on non-tactical missions
and CSP 1270 ( ) will only be carried on tactical missions.

H. COMMNICATIONS PUBLICATIONS AlD FORIS

The Indo-China Division of the Air Transport Commend (ICD-ATC) publishes the
Redio Facility Chart used by this Command. It is similur to the ~AF Radio
Zacility Chert (T.0. 08-15-1) published in the United Stetes. You will
study it carefully and be able to locate desired inforration et a moments

notice.

2. 3 gl Oparation g £ i .

3iznal Operstion Insturctions (SOI) are the publications by which Headcuarters,
¥ Bomber Commend transmits information regarding frequency assignments, call
simn mssigmments, radio nets, etc. to lower echelons of the Command., These
publications are mever carried in sircraft. Extracts of the necessary infor-

rmation printed on flimsy are used for this purpose.

3, XX Bomber Command Memoranda.

Yemorands are publications, each of which is assirned a base number such as
55, which indicates the series of the memorands, end a second number which
indicates the number of the memorenda within the series. The 55- series
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memoranda deel with the operations of aircraft and the procedures they must
follow while in flight. Memorands 55-1, 55-2, and 55-3 are especlally
importent. The 100- series memoranda deal with communications. The majority
of communicutions Standing Operating Procedures are contained in this serles
of memoranda.

4., Tacticsl Doctrine.

Section VIII of the Tactical Doctrine contains all information regarding the
conduct of communications on Tactical Missioms. A thorough kmowledge of its
contents is mandatory. This publicetion is on file in the Group Operations

Office and is available for resding by sircrew members. A thorough study of
its contents will greatly increass your efficiency &s far as communications

is concerned.

5. Radia ﬁEErEtg:B EE-

A supply of X Bomber Command Radio Operators Logs will be furnished the

redio operator prior to each flight, so he may keep & record of all comruni-
cations activities during the flight. There are spaces provided %o enter call
signs, dete, mission purpose, etc. All blank speces should be filled in. The
operator will sign his name to the completed log. This log i=s provided for
your benefit. If any question should arise as to when you did a certain thing,
or why it was done, the log can be used to substantiste your statements. There-
fore, the log must be legible and camplete.

It is mandatory that the following entries be made in the log:

. The time of and frequency on which sent of all messages plus the call
of the addressee.

b. The time of receipt of each message.

c. Entries as to the signal stremgth of ground stations and the
strength of atmospheric interference if anye.

d. Any unusual occurences, such as interfering stations on your
frequency, strange stations trying to contact you, jamming, ete.
In recording these occurrences, the frequemcy, time, and call
signs, if heard, must be entered.

e. A complete entry of any distress traffic which might be intercepted.
Aipersft of this Command forced to crash-land have been located
through the alertness of radio cperators in other aircraft logging
the distress traffic occurring before the airplane was forced to

erash land.
¢. Any malfunctions that occur to communications equipment should be

entered in the log. ZEnter time the squipment went out, and if
possible, the cause of the malfunction.
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6. Radio Operators Interrogstion Fomrm.

After eech combat mission you will be interrogeted as to communications
activities during the mission. The msjority of the cuestions asked will
deal with the entries you are recuired to meke in the Radic Los. Correct

and complets answers to these questions are very important, as future
planning and preventative measures depend on the thoroustness cof your Gnswers
to these nuestions. You should ask your Communications Officer for a copy
of the interrogation form to reed snd study so you will .now whet nuestions
will be asked you.

I. MISCELLANIOUS

le Visual Rendezvous Aids.

Each Group is assigned a different color lense insert for use with the Aldis
Lamp in sccomplishing formetion rendezvous. Zsch Croup is also assigned &
different color very pistol flare for this purpose.

2. Yesather Eroadcasts.

All group air-ground stutions broadesst ileco weather for the base at which
the ground station is located. The India bases broadcast the weather evary
hour on the half-hour and the Chine bases broadcast the wewther every Lour
on the hour. The XC{ Bomber Commend o~ircraft Traffic Control Center at

Hsinching, Chine slso broadcasts the weather evsry hour on the hour and the
AACS Trenspert Control ground station at Kslaikunda brocdcasts the wsather

every hour on the half hour.

In addition, ATC stations slong the "Hump Route™ broadcast the weather for
certain fields st fifteen minute intervuls on & special weather freguency.
A 1ist of these ATC stations and their special weather freguenciaes is

contained in the briefing data.

During the first minute of every fifteen minute guadrant of the hour, all

YX Bomber Command sir-ground stations also broadeast a series of V's followed
by the station cell sign. This is done to enable aireraft radio opsrators
to determine if their receivers are tuned to the proper frequency.

%, Iime Ticks,

A1l Indis brosdcast stetions and station WUTK in Chins brosdcast time-ticks
at regulsr intervals. Call sigms, frecuencies snd time of broadcast are

included in briefing material.

4. Codes eand Ciphers.

csp 1270( ) is the short title for the asircraft code which is carried by all
aireraft on tactical missions flown from China. A1l messeages that reguire
encoding will be transmitted using this system.
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ACCOD( ) is the short titls for the XX Bomber Command Aircraft Control Cods
which is carried on all non-tactical missions. All messaces thet recuire
encoding will be transmitted using this system.

Cn tnetienl missions flown from other than the China basss, Rekoh Code
(€D £251) will be used.

5s auitlienticetion.

Authentication between & ground stetion end sirereft, or between sircraft
is accomplished by using the esuthentication system conteined in the codes
1isted in parasgraph 4 sbove, The calling station need not be challenged
esch time & call-up is received, but should any reascnable doubt exist es
to the identity of either the calling or the answering gstation, & challenge
should be made st once. It should be kept in mind, however, that it is
better for vou to challenge mt every opportunity rether than to be misled
by an enemy station.

6+ Security.

The majority of the meterial cerried in the sireraft briefirg conteiner is
olassified. The enemy, if it were to fall into his hands, would profit
enormously by his possession of that material. If the aircraft is in

distress over water, the material should be collected, put into the welshied
contuiner, and disposed of by sinkinz. In other circumstances, try, if possible
to burn the meteriel, or if that cannot be done, bury or mutilate it. Do nct
ettenpt to scatter it over the countryside. It cen be and undoudbtedly will

be picked up. If any of this material is inadvertently lost, report the loss

as soon as possible to the sczency issuing the briefing contalner, so thet a
proper report may be made to hicher headquarters.

T CONCILUSION

Lfter reading over this material, you should have &8 very food ides of how
communications are hendled in the XX Bomber Cormand. These systems and the
aruimment ziven to you to use are provided to make your job as easy as
possible. In the #4nal enalysis, however, the major responsibility is yours,
for you are the man at work in the eirplane., So learn to use your equipment
and kesp the following thourhts in mind, and you'll be a radic operator the
other crew members can depend on and be proud of:

2. Memorize all the procedures you will have to use.

b, Remember that a 16 word-s-minute operator who gets his message through
the first time is a better operator then the lad who burns up the sir
making mistake after misteks, causing everyone a lot of grief.

¢c. Remsmber to listen in before you tranamit end make sure you have a clear
channel. You would not want someone bresking in on your message. Don't
do it to the other fellow.

4. ™a mors you know sbout your equipment, the better you will bte able
to do your job.

s. PRACTICE MAKES PERFECT.






IX. GUNNERY

The first requisite of a =ood gunner 1s a correct mental vpieture of his job
end & knowledge of the capabilities «nd limitations of his equipment. With
the B-29's remotely controlled turrets and computing system, guesswork is
completely elimineted in "Point of Aim". However, the camputer is not e
mezic box which, when operatinz properly, sutomaticully gives excellent hits
on the target. It takesc practice, and lots of it to attain the skill in
treckine, firine, andé renzing necessary to zive the Central Fire Control
(C.F.C.) system mccurate enough deta to obtain percentesre of hits. further-
more, only after considerable practice will you as a gunner develop a desired
operating procedure mnéd do all the necessary things to operste successfully
the C.F.C. ecuipment. Once this technigue iz developed, you can feel confident
in your responsibility becsuse tests indicate you can score more hits with
C.F.C. esguipment than with any other type. The success of future bombing
operations, as well =25 the safety of your own sirplene and formation, will
depend upon your skill with your weapons. Your guns and your turrets are
precision instruments capable of extremely accurate fire, but their depend-
ability depends upon your care and knowledge of your escuipment. Take cere of
it and know how to use it.

A. CAPE 07 BCUIRMENT IN ASIATIC OP=RATICNS

Epch zunner is personally responsible for the cere and maintensnce of his guns
end turrets. Hepairs to the turrets are made by turret specislists and to the
guns by station ordnance personnel. The gun should be field stripped as spon
#s possible after s mission and all parts thoroughly clesned with prescribed
eleaning fluid. While clesning the gun, each part must be carefully exsmined,
and if not found perfect in every detail should be immedistely repleced with a
new part. Parts to be closely exsmined for full and free movement are: (1)
The ejector, (2) the extractor switech, (2) the belt holding pawl, and (4) the
cover group. & -

Thoroughly clesn and flush the firing pin and driving spring cavities in the
bolt. Wash the back plate in the cleaning fluid, but don't scak it as the
cleaning scent may detericrate the buffer dises. Springs should be checked
for length sgainst the "Soring Gauge Chart™. Polish the front of the barrel
and barrel bushing with crocus cloth. All moving or weering parts or surfaces
should be evenly covered with A X.S5, 777 oil. Immediately bgfore each mission
all old oil should be removed and new oil applied. It has been founé that the
gun will perform better at varying temperatures with a feirly heavy coating

of #.%.5. 777 oil. lo gun preperly prepared will freeze at temperstures that
have been encountered in Asiatic operetions.

B. HEADSPACING AND TIMING

Hesdspuce will change, loosening after s number of rounds have been fired,

It i1s, therefore, necessary to set the headspace each time the gun is
sassembled. This is the easiest, yet the most important adjustment to be made.
There ere two methods of setting headspace and one should be used to check
the othar. Note: Bafore saatting hemdapace check the hrasch loeck cem. This
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cem should heve @ slicht lateral floating movement of from .001 to .O0B
of an inch. Be sure the nut fastening the cam is secured with a cotter pim.

1. The First Method of Hesdspscing.

be

Screw the barrel into the barrel extension hand tight.

hsgemble the gun in the receiver with & dummy round in the
chamber,

Install the back plate to prevent the driving spring from
disengaging. However, the backplate will not go past the
0i1l buffer, which will be protruding since the gun will not
yet go intc battery.

With a screw driver or other blunt instrument unscrew the
barrel ones notch at & time, bresking the action esach time,
until the gun will just zo completely inte battery without
being forced or driven.

Break the action snd back the barrel off two more notches.

This will permit faster firing action and allow essier and faster feeding.

2. The Second Method of Hesdspscing.

8, Assemble outside of the receiver the barrel, barrel extension
and bolt, with & dummy round in the chamber.

b, Start with the barrel loose &and bresch lock held firmly up,
lock the bolt, and turn the barrel hand tight into the barrel
extension. Be sure it contacts the face of the bolt or T
slot.

¢. Back the barrel off two notches. If all parts of the zun are
in perfect condition this should give the same setting as the
first method.

2. Timing,

Headspace adjustment accomplished, install the gun charger making sure the
guns are not loaded or pointed in a direction that will endanger personnel
or squipment. For proper timing each of the following steps must be

accomplished accurately to insure positive coperation of guns and chergers.

b

Cock the zun by placing & screwdriver in "socket C" of the
charger and pushing toward the muzzle end of the guns until
the bolt moves to the rear; then relsase the screwdriver.

Check to sees that the sear pin adjJuster has been turned
clockwise as far as it will go.



¢. Insert the zo-gauge (0.090 in,) between the barrel extensicn
&nd the receiver of the pgun.

de Turn the sesr-pin adjuster counter-clockwise omne noteh ut a
time, and after each notch adjustment attempt to release the
gun’'s firing pin by placing = screwdriver in "socket F" and
pushing away from the gun muzzle. Continue to tum the sesr-
pin adjuster one notch &t a time until the firing pin is
relsesed. A click will be heard when the firing pin is
releasad.

e. Cock the sun as described in step a, sbove, depress the nctlor
switch on the sighting station from which the turret iz YLedine

operated, then snueeze the trir-er on the sightinr steticc. -Le
firirg solancié should vieck up snd relerse ihe Fur '« firine pin.
I# +he #irin~ »in is not released, turn the sear pin sdjuster in

a counter clockwise direction until the enasprgizins of the Tiring
solenoid by trigger action csuses +he firing pin to be relecsed,

¢, Insert the no ro-zsupe (0,116 in.) in place of the ro-geuge,
cock the puns, and attempt to fire by scueezing the triscer,
™e Fun should not fire, i.e., the firine pin shoulé not
release, Hemove canee gnd rush the reset button on both pun
chargrrs, Timine is complete.

C. PUEFLIGHT INSPECTIONS

1. Jun Freflicht.

Durine flicht the guns ere not readily accessible, so it is imperative that
you make absolutely sure that the cfuns and ammunition are in perfect condition
when instslled in the turrets by performing the following checks befcre take-

off:
g. Check gun opsreztion using dunmy Trounds.

b. Check all enuipment to see that 1t is safetied by safety wire
whera required.

¢. Check smmunition carefully for excess corrosion, defective primers,

position of the link on the round, position of the round with
respect to eech other, bulges or burrs, and size of extraction rim.

d. Load the srmunition csns meking certain the rounds point in the
correct direction and do not bind in the cans,

2, Turret Preflight.

Prior to sach mission you must msake the following operstional check of your
turret. This preflicht must be accomplished as eerly as possible in order to
gllow time for turret meintenance ané any repairs needed before take-off.
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d.
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i.

Check all AN connectors for loose wires and tightness.
Chack 01l in the air campressor.

Check ground connsction end brushes in dynamotor and
amplydyne.

With suxiliery power supply, main line, end batteries
on, turn on the auxiliary power switch. The compressor
motor should start and run from thres to five minutes
if st sea level, then stop.

Turn the A.C, power switch on, and you should heer the
dynamotor start.

Check the rheostat illumination contrcl end both fila-
ments of the reticle lamp.

Turn computer switch "in". If by feelinz the gyros you
determine they are running all right, turn the computer
switch "out", to save the gyros.

Turn the turret powear switch omn. You should hear the
amplidyness start, then:

(1) Run the turrst in ezimuth and elsvation.

(2) Check the sight for correct operation in mszi-
muth and slevation.

(3) Check the range control handle for correct

reticle movement.
(4) Check the solenoid and firing switches,

(5) Check the fire cut-off control.
(6) Check interphone switch.

Clean thoroughly the plexiglass sighting window, sight
glasses and filters.

Final Fre ht.

make the following final checks of your equipment, guns, end smmunition
sees that they are in place and ready 1s your responsibility as a gunner,

B

b.

Cs

d.

Check to see that you have your oxygen mask and helmet, flak helmet
and vest, sun goggles and flashlight.

Check your Mae West for COp cartridges and its condition.

Check to see that you have the required spare gun parts and
tool kit required.

Load guns as per group directive. Feed the ammunition sgainst
the cartridge stops putting the double link in first. Be sure
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to have a round in the double link, then check to see that
the ammunition is not jammed in the fesding.

e. Check to see that the pun covers are down and secured during
losding, thst the turret domes are securely latched, and the
turret well safety switches securely closed.

f. Check that the gun chargers are resst.

4. Station Check.

After the final briefing by the pilot at the sirplane, go to your station,
tuke with you the necessary tools and spare parts, and make the following
station checks:

a. Check to see that you have your parachute and seat cushion.

b. Check to be sure the cabin pressure valve is in the open
poaition.

ce Check the oxyzen system. Pressure should read between 350
and 450 pounds per square inch.

4. Check the interphone as follows; put on the headphones, ad just
the throat mike, snd stand by for interphone check. When the
alsrm bell is rung by the airplane commander during combat
station inspection, the left and tail gunners will notify him
thet they heard the alarmm bell. Also, when the phone call
signal is operated by the airplane commander each gunner will
notify him thet his signal light works properly.

e. Upon cell from the co-pilot over the interphone, gunners will
observe and report the position of rudder, elevators, and
ailerons as the airplane commander operates the controls.

f. Upon csll from the airplane commander sach gunner will report
on the status of his own check list as to whether or not it
has besn completed.

D. OPERATING PROCEDURES

1. Durine Taxiing.

The tail gunner will start the auxiliary power "putt-putt” when the pilot
directs. During the taxiing the top gunner is responsible for promptly
reporting to the co-pilot the presence of any approaching sircraft in
£1ight which might interfere with taxiing, but all gunners must report
promptly eny dangerous condition they may observe.

2. During Take-off.

Just prioc: to take-off the pilot will announce over the intarphons "wing
flaps". When the flaps are domn the left gunner will reply, "left flap
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down 25 degrees, sir”, and the right gunner will make a similar report for
the right flap. Fasten your safety belt!

3. After Take-off.

The right and left gunners will report over the interphone es soon as the
flaps and landing gears are up. The top gunner will them supervise the
fire-control system operational check and firing comsisting of the following:

be

Cs

h.

i.

Turn on the AUXILIARY POWER switch on the control box. This
turns on the air compressor and the heaters for the guns, cameras,
and the computer.

Turn on the AC POWER switch. This starts the dynamotor which you
should be able to hear rumning. If the dynamotor does not start,
press hard on the breaker button to reset the breaker. The
opersations thus far have provided sight snd control power.

Unstow the sight and meake sure it has freedom of motion throughout
its entire szimuth and elevation travel.

Turn up the rhecstat for the reticle light, check to see that
both lamp filsments lizht, and that the renge control wheel cen
be moved over its entire range.

Turn the terget size input knob to see that the target size
figures appear properly.

Select & filter combination and adjust the reticle lamp brilliancy.
As a rough puide it is suggested that enmough filters be used %o
permit you to see the reticle with reasonable brillisnce when
locking at the brightest portion of the sky, not including the sun
or area adjacent to it.

Set the switches on the blister system control box, blister system
switch box, end nose system switch box in accordance with Standard

Upersting Procedure.

Put yourself in a comfortable position for scanning and tracking.
Have padding whers you will need it. Kneel with your knees spread
wide apart. Place the mike cord, oxygen hose, etc., so that they
won't be in your way as you track with the sight. Adjust your
eclothes and parachute harness sc you will have proper freedom of
novement,

Last, but by no means lesst, feel for the best position of your
hands on the sight grip. This is important beceuse you have to
get your grip set right and quickly when you spot a target, so
you should know from practice how to come in on the grip quickly.
It you do it wrong, yau will have to change your grip during
tracking. If the tracking is jerky you give the computer wrong
information, it will compute wrong, and you will hit nothing.
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4. Turning Vn the C,F.C. System.

The generators cennot start all of the turret amplidynes at cnce so esch of
you must teke your turn. The sirvlene commander will tell you when to start
your equimment, and when he does, take the following steps:

La

be

Ca

de

f.

he

i.

Turn on the rest of the switches on the control box merked
POER one et a time st ten second intervals and listen. These
start the smplicdynes which mske quite a noise. If you don’t
hear them start, open the switches sgain and press hard on the
eircuit bresker reset button and then try sgain.

Turn the CRPUTER switch on the control btox to IN. This supplies
DC power to the cauputer and sight gyros. See that the computer
IN-CUT light is ON. This light should be on when both the com-
puter switch on the control btox is (N and when the camputer
stendby switch is at STANDBY., It also lights when you are out-
side of the computer's limits of control.

Turn the COMPUTER STANDRY switch on the sight to IN., The IN-COUT
l1isht should zo off.

Cicse the action switch =nd move the sirsht. Check to see that
the primary control turret follows the sight. Hemember, the
top gunnar cen see the upper turret, the tail guuner can see the
tsil mount, the blister gunners cen see the lower aft turret
guns when the turret is pointine broedside, end the nose punner
can heve the top gunner check the upper forward turret and have
the navigator listen for movement of the lower forwsrd turret.

Check the secondary control in sccordance with Standard Opersting
Procedure. Observe that the sccondary turret follows the sight.
The blister sunners should also check for the proper siznal
indicetor lizhts on the aurxiliary control box.

Dim the lights on the auxiliery control box in the blister
sighting station to the proper brilliancy to suit you.

If he hasn't already informed you, check with the nuvigator
over the interphone to see that he has set the altitude, air
speed and temperature on the hend set.

It 1s sssumed the tarret will first be seen when it is a long
way off, so set the range control for the smallest size reticle,
or moximum range; and you will be ready to start tracking when
a target 1s sighted.

If the airplane commender wishes you to fire a short practice

burst, turn the guns switch from SAFE to FIRE and when finished
return to SAFE. Make your bursts short and be sure you aren't
aiming at someone in your formetion when you press the trigger.
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If the mission is a long one, the sirplane commsnder mey went you to shut
down to STANDEY, If he does, take these steps!

5« Putting the C,¥,C, System At STANDHY.

a. Stow the turret by stowinz the sight while keeping the action
switch depressed, Be sure you know what position to stow
your turret.

b. Turn off the TURRET POWER switches to shut down the amplidynes
and then release the action switch.

ce CAUTION! XNever turn the system all the way off until the end
of the mission. Leave the AC control power on to keep the
tubes and other perts warm and ready for action. DPe sure to
turn the TURRET POWER switches on epain before entering the

combet zone,

6. Scanning.

The sirplene commander will assign you an area to scan when you are in a
combat zone. Keep a sharp lookout when you receive your assigmment. Ir
you are not on the job you meke a blind spot for your airpleane, See your
enemy first and you will have & better chance of bringing him down.

I# you wish to move the sight while scanning, leave the action switch open
so the zuns won't follow elong, but when the target appears take thess
four steps:

a. Report the target to the fire control officer by the
o'elock system.

b. Recognize the target as enemy or friendly. If it's an
enemy airplane, identify and check wing span.

c. Set the target size on the reticle. Note: You may find
it helpful to set the target size previously to the wing
span of the most frequently encountered enemy fighter.

4. Turn the guns switch to FIRE.

7. Sichting.

%hen you are su-e it's en enemy airplane, get your sights on him and stert
fcllowing, teking the following steps:

L]

a. Put the reticle center dot right on the middle of the target and
keep it there to the best of your ability. The computer will
muke all the necessary corrections for ballistics, parallax and
legd.

b. Kesep the range set properly by spanning the target with the reticle
carefully. Rsmember the computations of the computer are no bettier



E.
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B

than the data you give it, and renge is one of the lmportan
items.

Be sure you get your hsnds set on the grips the way you like
them so you won't have to change your grip while tracking.

Sight with both eyes open. It's netural, much eesier, and it
works.

Track the target smoothly becsuse if you don't you won't hit it.

The computer calculates the amount of lead to cive the gun fram

the rate at which you turn the sight. If you turn it in & series

of jerks, the computer will jerk the guns back and forth. Don't
pause when you fire & burst or jerk the sight while you are tracking.
If you do get off the target, come on again smoothly. Keep adjust-
ing the range hancle continually so thet the r-ticle just spans the
target's wing-span or silhouette.

If your own sirplane is rolling or meneuvering in evasive action,

keep on tracking smoothly. The computer will make all the

necessary corrections for you. The main tning you heve to do is
keep the center dot right on the tarcet end spun its silhouette .

with the reticle.

When you change from one target to enother, slew the sight quickly
with the mction switch open. When you get on the new target close
the sction switch again. This prevents the computer from cranking
in erronsous lead corrections, especially during nose attacks.,

Firine.

a. Fire before the enemy does. Bezin firing at 1000 rards renge
except in nose attacks when you should fire as soon &S you see
the targzet. Keep your target in the reticle end don't try to
sight with tracers. If you are on the targst and have it
properly spanned, the computer will do the rest.

b. Fire short bursts. The meximum rate of firing should not excesd
20 rounds per minute per gun (two seconds of firing). In extreme
cases ten rounds per gun may be fired every 15 seconds.

Cs ain, keep tracki smoothly while you firing.

d., Release the trigger whenever control of a turret is trensferred
from one station to esnother. You don't want the zun to be firine
while the turret is slewing around.

s. Protect your own eirplene and your formetion from cook-offs.

When you are not tracking or firing and there is any possibility
of & cook-off, stow your turret where it will be safe. Remenmber
there are other sirplanes in your squadron that may be hit.
Position the guns for meximum cooling when you are not usinz
them.
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Listen over the interphone constantly ana wnat 1s golng
on in the rest of your airplane. W#henever you heve snything
to say, be clear and concise. Keep discipline over the
interphone.

There is so little time to do enything durinz nose attacks
that & certein emount of advance preparstion on the groumnd is
necessary on the psrt of the nose gunner. When in the eir,
preset the target size you anticipate will attack you, set

40 feet if you don't know, and preset the 1000 yard renze
previocusly marked on the ranze handle. With the atetion in
operating condition, point the sight straight shead snd hold
the sction switch closed for 10 ssconds. This presets the
correction with which you will start firing when sttacked
from the noses. Relesse the action switch but leeve the sight
in position to greb it ouickly bescause when you are attacked
from the noss you will heve just three seconds from the time
you first see vour enemy until eccurste firing is impossitle.

When you snot en attacker, put the reticle on him and fire.
You won't have time to do much more than that. Deware of
decoys who drop off to the side to draw your ettention away
from the next attacker. If the attacker fells off to where
he can't shoot at you, open your sction switch and stop
trackine him to avoid sstting up larze corrections in the
commuter which will be errors for the next attacks. As soon
gs an attacker hes pessed, reset the 1000 yerds rense, and
s=t the guns dead ahead to oreset your correction for the next
attack. If there isn't time, open the action switech, slew
beck onto the new enemy, closea the sction switch and fire.
Be sure always to open the action switch when slewine.

9, Before landing.
Q Before landing the followinz steps must be tnlcen:‘

Ea

b.

Ce

de

T™irn the GUNX cwitch on the control box to SATE,

Stow the turret by stowing the sight, holding the ection switech
closed. FRech turret should be stowed by the Funner hevins the
primery control. The right blister gunner should stow the
Jower =ft turret., The upper turrets are stowed at zero azimuth
and 45° elevation.

hen the turrsts are stowed, turn off all switches on the control
box and then release the action switch. Push in the stowing pins
on the sizht in both azimuth end elevation and cover the sizht.

When the pilot announces over the interphone, "Irepare for landing"”

the tail gunner should stert the auxiliary power putt-putt in
accordance with Standerd Opereting Procedure.
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e. 'hen the pilot announces over the interphons, "Wine flaps”, the
right and left blister gpunners should wstch the flaps snd report
"Laft flep down 25 degrees, sir", or the richt flap as the case
mey be,

f. Fasten your safety belt!

10, After lending.

After lending you should teke the following steps:

e, Disarm your guns, guarding them so nc cne passes in front of
them before they are cleared. Note: During disarming the left
gunner should guard the lowsr turrets while the ri-ht gunner clears
therm. The left and top sunners should clear the upper turrets.

b. Remove the turret dome, open the gun cover, and take out the
emmunition belt. Be sure the last round is removed from the
charber!

¢. Remove the smmunition cens but leave +ha receiver alone,

d. Take the guns to armament, empty the ammunition cens and remove
all smmnition from the airplane and teke it to the armement
section, also.

®. The tail gunner should clear the tail mount and run a swab of
bore clesner down the cannon barrel to protect the sun until

maintenance men arrive.

#. All gunners should report all malfunctions of the central-
station fire-control equipment to the top munner. The top
zunner will keep a record of the status of the egquinment,
including shorteges and malfunctions, notins any repairs and
chenges made and will report them to the flirht enzineer.

ge. After campleting the above sieps, gunners should report to
Intellirence for interrogation.

E. LENGTH CF BURSTS

There are several factors to consider in arriving at sn enswer to the guestion
of how long a burst it is practical to fire. The spmunition has a high degree
of accuracy. At 600 yards, when fired from an sccuracy rifle held in & V-block,
4t will group in a circle 18" in diameter. When fired single shot, using an
aircraft machine gun on & tripod mount, tests have shown & 20" circle of fire.
In s burst of 10 or 12 on the same mount the group was spproximately five feet.
When longer bursts were fired, it wses observed that the gun soon lost accuracy,
even though it remained relstively stationary in the mount. When over fifty
rounds were fired, in ome burst, the projectiles tumbled in £1irsht and dispersed
over a 75 foot area at 600 ysrds. When the barrel hes been overheated, 1t will
be found that it cannot be relied upon for further accuracy even though the
lands and grooves measure up well and the barrel, to all sappearances, seems
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good. If the ext-rior of the barrel hes a burped ®nbesTancs, it should be
tested by ordnence before further use. When & berrel becomes over-heated
it expends to suck an extent thet the muzzle velocity decreeses seversl
hundred feet per second. This decreese econtinues as the barrel continues
to expend, until = point is reeched where tumbling of the projectiles tekes
plsce and controlled fire is reduced to & few hundred feet. The accurocy of
the fire delivered, therefore, depends not only on how steedily the gun 18
held, but £1so on the length of the burst, end the condition of the berrel.
If & cunner fires short bursts of three to five rounds, constantly usinz
his sizhts, he will have & tight group and a high degree of sccuracy. This
is the most effective method of firing your machine guns.

F. XEVY TACTICS

The importence of search cennot be over-stressed. If the ememy is eble %o
attack unseen his chences of scoring & victory and meking & clean getaway
are about 100%. In order to do this, he will attack out of the sun or from
cloud cover if possible and #o to great lenmgths to intercept our formations
gzoing to en? returning from the targets. It has long been recopnized that
surrrise affords greet adventages, and the Japs are fully capable of pre=sing
every advantace. lany crews hsve seen end reported enemy ficghters tuming
in to attack but not pressing the attack home. In these cases they hove
turned off becsuse they have been hit, or they have seen our ships on the
glert. Hed they seen thet we were not on guard, they would have come in
pressing the attack. It is imperative for you to be &t your stution wnd

on the alert during the entire missiom. There is & grest temptation %o
wetch bombs fsll, aircraft go dowm, &nd, in geperal, abendon the field of
gearch assiegned. By doing this, you give the enemy the necessary advantase
he reqguires to meke & successful attack.
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XI. FLYING EQUIPMENT

The personal and emergency equipment described in this chapter was developed
and provided for you because you can't do your assigned job without it. The
Success of the mission actually does depend on every ome of these things and
& great meny more. Ignorance or neglect of any essential detail may mean
inefficient individuel performance, an aborted mission, and casualties.

Some of the equipment like life vests, oxygen equipment, altitude clothing,
among other things, help protect you sgainst forces of nature which you have
challenged by operasting out of man's natural element. Other equipment,
including flek suits, flak helmets, and first aid kits help protect you
against the forces of the enemy. Much of the equipment is already long
familiar to you, and you are inclined to take it for gremted. For example,
your heavy awkward parachute or your uncomfortable life vest may seem like
a highly overrated nuisance, if you've never had to use it.

It is obvious that none of this stuff is a Little Daisy, Sure-Fire, Never
Fail, Good Luck Charm that will shield you from all harm like = megic cloek,
But it offers considerable aid and protection if you exercise intelligence and
care in the use of it. The amount of good it will do you, or to put it more
plainly, your chances of coming home safely, 1s directly proportionate to
your knowledge of equimment and procedures. The ultimate responsibility for
emergency equipment and procedures, along with responsibility for =11 other
operations during flicht is that of the airplene commender. Don't take it
for grented that all your crew members are well versed in emergency matters.
Check each man and see that he knows what he is supposed to know; the safety
of every men on the airplane depends on it.

Before each flight, assemble the crew and inspect the equipment of each men

to see that he has with him evervthing required on the flisght. The Fersonal
Equipment Officer will furnish the airplane commander with a cheek 1list like
the one reproduced on.the following pege. The recuired items of equirment

for the mission will be noted in the left column. Then the airplane commander
will check off these items as esch man exhibits them for inspection. Only by
using the check list can there be assurance that nothing is overlooked.

A. OOGEN SYSTRM AND EQUIPMENT

Your asirplane was designed to operate Juat as well at high altitude as at

low altitude. Your body wasn'tl! All orgenisms require oxygen to support
life. At ground level you get plenty of oxygen from the surrounding air,
which is pecked down by the weight of the air above it. As you go higher
there is less air above you. Therefore, the air you breathe becomes thinner,
end your body is less able to get the required amount of oxygen out of it.

At 10,000 feet your body is zettins barely suiricient oxygen, and you begin
to lose efficiency. Somevwhere above that altitude, varying with the indi-
vidual, you'll become unconsciocus, and then, unless you zet some extra oxygen

guick ... that's all trother!

In a pressurized-cabin you can increase the air pressure so that you are breath-
ing air of a simulated lower altitude. As long as the cabin altitude is below

I-1



COMBAT CREW PERSONAL

DATE:
ATRPLANE MODEL AND NO.

PIIOT'S NAME:

Pilot

Co-pilot

Eng ineer

CHECK LIST

Bombardier

Navigator

185 g
ISEREY
3i8¢cd3
d52 34 &

H
4
]
=]

fu at, alactr heated

Q' g8, elect

Pisto [ a8

NOTE: Only checked ( ) items received this missiom.




10,000 feet, you're OK. But remember, when the cebin altitude goes above
10,000 feet, you need oxygen. Therefore, your airplene has en oxygen system
to meet the requirements of your body and allow you to functiom normally.

The equipment provided is excellent, simple to operate, and safe for flights
up to extremely high altitudes. But it is not safe unless you understand it
thoroughly and follow the rules regarding its use strictly. You can't take
short-cuts with oxygen and 1live to tell about it!

The leck of oxygen, known as anoxia, gives no warning. If it hits you, you
won't know it until your mates revive you from unconsciousness, if they can.
Thﬂfﬂfﬂrﬂ; you must check the condition and operation of your equipment with
Bi:rﬁma care, and continue to check it regularly as often as possible during
rlizht.

Due to the fesct that three of the fuselage compartments have cabin air control,
whereby pressure equivalent to 8000 feet altitude is maintained within the
compartments from BOOO feet up to 30,000 feet, oxygen equipment is not used
extensively. However, because depressurization may be necessary as a result
of enemy action, or when the aireraft is on fire, or when preparing to abandon
the aireraft, all crew members must have oxyzen equipment ready at hand end be

prepared to use it. g

The B-29 hes a low pressure, demand type oxyzen system. This system is the
safest and best oxygen system known, if properly used. The system will function
at altitudes up to 40,000 feet and a crew of eleven can remain at 25,000 feet
about 4 1/2 hours in the early model aircraft equipped with fourteen oxygen
cy¥linders, and from six and one-half hours to seven hours in the latest air-
eraft which are equipped with eighteen bottles. This, however, is the most
uneconomical altitude, and the supply will last longer either above 30,000

feet or under 20,000 feet than it does between 20,000 and 30,000 feet. The
duration of the oxygen will slso vary with the requirements of the individuals,
their activity, the temperature, charge of the system, and type of regulator.

The followingz chart shows the hours of available oxygen in later model B-29's
eaquipped with G-1 eylinders. In the early model B-29's, the oxyzen equipment
consists of five separate low-pressure oxygen systems. Two systems supply

the right and left stations in the forward cabin. These two systens may be
coupled together by means of the oxygen shutoff wvalve at the engineer's
stations, this meking the oxyren in one system available to all forward stations
in the event of loss of bottles in one of the systems. The resr pressure cabin
is also suprlied by two systems, interconnected in the same manner, with the
shut-off valve located et the forward end of the gunner's compartment. The
fifth system, consisting of two bottles, supplies only the tail gunner.

In the later model B-29's, the demand oxyzen system is supplied by eighteen,
type G-1, low pressure shatterproof oxyren cylinders. The entire system is
filled from one filler velve located on the outside of the fuselsge underneath
the front left spar. The installation consists of a two bottle distribution
system for the tail gunner, and a sixteen bottle system supplying thirteen

Xl - 2



HOURS OF AVAILABLE OXYGEN

—

ALT

GAGE PRESSURE

AIRCO REGULATORS TYPE A-12

IN

' FEET 400

350300250

200150

100| 50

40000111.3

07/88| 71

53| 36

35000 88
30,000 64

76 6350
56 47 37

37|25

17
12

28 18

S

25000 6.3

54 44 36

27 18

12

20000 7.0

| 9099 |40

15000 |85

73 6048

30 20 9

37 24 12

9

10000 14.5

125 10.3 83

62 4l

2.0

5,000

" SEA |
LEVEL.

< O2 Mo I2mMmS M

REGULATOR

IN AUTO MIX "ON"

PIONEER REGULATORS TYPE A-I2

ALT.

GAGE PRESSURE

FEET 400350

300250

200150

w
O

100

40000|11.3

10.7/8.8| 7.l

9.3(36

Jrg

35000 (9.0

77|71 |5l

38|26

1.2

30,000 67

98 (48|38

29|19

9

25000/ 6.6

55|47 |37

28 26

9

20000117

100 82.(66

90 |38

)
|
1.8

15,000 1.4

9.7 |81 (65

48 (3.3

LS

10000 |[I1.6

97 |8.0/64

48 37

1.5

15000 |85

73 /6048

36 3.2

A

7.7 635l

38|26

<O Z Mo dmzm

| REGULATOR IN AUTO MIX “ON"




oxygen stations in the front pressurized compartment, the gunner's compart-
ment and the rader compartment. Esch of the thirteen oxygen stations is
supplied from two distinet distribution lines. Loss of one line or its
associated cylinders still leaves esch station with an slternste source of
oxygen. The entire system is equalized by the use of crossfeeds controlled
by sutomatic cheek valves. In the event of partiasl destruction of the
gysteri, all stations still functioning, have equal sccess to the remaining
oxygen supply.

2. Oxysen Mask.

Your oxygen mask is an item of personal issue. Take care of it. It's as
importent as your life. Before you use the mask in flight, have it fitted
carefully by your Personel Equipment Officer, or his qualified assistents.
They will see that you have the right size, that it fits perfectly, and that
the studs to hold it are properly fixed to your helmet. Then brimg it in for
re-checking whenever necessery. The straps will stretch slightly after a
period of use. It's a good idem to have the fit rechecked regulerly whether

you think it needs it or not.

‘Draw your mask before each mission, and return it to the supply room after-
ward. Equipment personnel will check it for repair and cleaning. But domn't
agsume that this procedure relieves you of the responsibility of your own
regular inspection and care of the mask. Before each mission, meke the
following checks on your mask:

2. Look the mask and helmet cver csrefully for worn spots or worn straps,
loose studs, or evidence of deterioration in facepiece and hose.

b. Put the helmet and mask on carefully. Slip the edges of the face-
pisce under the helmet.

e Tast for leeks. Hold your thumb over the end of the hose and breathe
in gently. The mmsk should collapse on your face, with no air entering.
Don't inhale strongly, becsuse a sharp, deep breath may deform the
mesk to cause a fulse seel or = new lesk,

d. Clip the end of the regulator hose to your jacket in such a position
that you can move your head around fully without twisting or kinking
the mask hose or pulling on the quick-discomnnect. Get the personal
equipment section to sew a tab on your Jacket at the proper spot.

e. See that the gasket is properly seated on the mele end of the quick-
disconnect fitting between mask and regulator hoses. Plug in the
fitting and test the pull. If it comes apert easily, spread the
prongs with the proper spreeder tool or knife blade. Note: This is
only a temporary adjustment. As soon as possible report the diffi-
culty to the equipment men and let them replace the fitting if

necessery.

., General Tips.
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(1) Watch carefully for freezing in the mask from the water vapor
in your breath at extremely low temperatures. If you detect
freezing, squeeze the mask.

(2) Don't let enyone else wear your mask except in emergencies.

(3) EKeep it in the kit between flights, and keep it clean.

(4) Report anything wrong with the functioning or condition of
the mask when you turn it in after the flight.

8. Oxygen Repgulator.

A demand regulator is mounted at emch station in the pl=me. There are

two types of demand regulstors, the Airco esnd Pionser, You may find either
one on your plane. They lock slightly different but the principle of opera-
tion is the same in both. A demand regulator is one that furnishes oxygen
on demand or when you inhale. No oxysen comes out when you exhale.

The reguletor has an Auto-Mix mechenism controlled by a lever on the side

of the cover. “hen the lever is in the ON position, oxygzen furnished below
30,000 feet mltitude is mixed with air. The dilution is controlled asuto-
matically by an meroid to furnish the correct mmount of oxygen which your
body requires for & given altitude. Above approximately 30,000 feet the air

inlet closes and you get 100% oxygen slthough the lever in the regulstor is
still in the ON position. With the lever in the OFF position, 100% oxygen

is furnished at all altitudes. This wastes oxygen. Never turn the lever to
OFF except in the following cases:

a. To give 100% oxygen to a wounded man below 30,000 feet.
b. If there is poison gas or carbon monoxide in the plene.

¢. If the airplane commender prescribes braafhing 100% oxyzen all the
way up to high altitude as a protection agsinst the bends.

To operate the emersency valve turn the red knob on the inteke side of the
regulator in the direction indicated on the regulator face. Caution: Never
pinch the mask hose or block the oxygen flow when the emergency valve is
turned to ON. This action breaks the regulator disphram.

Turnine the emergency valve to ON causes the oxyren flow to by-pass the demand
mechanism ané to flow continuously into the mask. It is extremely wasteful of
oxyeen. Leaving the vnlve ON, bleeds the entire oxyzen supply to the station
in & short time. Never turn the emergency valve to ON, except:

., To revive a crew member.

b. In cases of excessive mask leakspe.

¢. Just before momentary emergency removal of your mask at high altitudes,
as in vomiting. In such a case unhook one side of the mask and hold
it as eclose to your face as possible.

Make the fullowing checks before cach flicht® PFirst, check the tightness of
the knurled collar. It should be so tizht that movement of the resulator hose
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Wwill not turn the elbow. Second, open the emergency valve slightly and
see that there is a flow of oxygen. Be sure to close it tight again.

4. Flow Indicator.

The flow indicator on the oxygen panel winks open and shut as the oxygen
flows. The blinker may not operate normally st ground level with the
Auto-Mix lever at ON, as the blinker operation depends on the flow of
oxyzen. Therefore, before the flight, plug in your mask, turn the Auto-
Mix lever to OFF and see that the blinker works as you breathe. Be sure
to move the lever back to O befors flight. Note: The blinker does not
work when the emergency wvalve is ON,

Watch your flow indicator during flight., It is the only indication you
bkave that the oxygen is flowing regularly. If it fails completely, use
your portable equipment, notify the pilot, end plug in at another station
if possible.

5. Pressure Gsge.

Before flight, check the pressure gauge on your panel. When the system

on your plane is full the pressure should be between 400 and 425 pounds per
square inch. Also check your gauge against the gauges at other statiomns.
There may be some veriation between stations because of different tolerances
in the gauges, but if yours wvaries more than 50 pounds per square inch fram
the others, report it to the sirplene commander.

The regulator does not work properly when the pressure is below 50 pounds per
square inch. If you need oxygen at this pressure, use your portable eguipment
until you can descend.

6. Nalk-Around Equipment.

Two types of walk-around assamblies are furnished on the mirplene. One large
yellow type D=2 cylinder is provided for each of the following crew positions:
pilot, copilot, ergineer, navigator, upper and right gunners and radar operator.
The remainder of the crew positions have the smaller green type A-4 cylinders.
Both types of assemblies are equipped with gauges and regulators. The regula-
tors furnish 100% oxygen on demand.

Before each flizht, check to see that your walk-around bottle is within easy
reach. Look at the gauge, and if the pressure is 50 pounds per square inch

or more under the pressure of the sirplane system, recharge the bottle. There
is a recherging hose at each stetion. Snap the hose fitting on the nipple of
the resulstor. Push 1t home until it clicks and locks. 'hen the bottle has
filled to the pressure of the plane system, turn the hose clamp clockwise and
remove hose fitting. Suck on the outlet of the bottle to see that it cives

an easy flow of oxygen. You can also carry out this recharging operation while
your meask is plusged into the bottle you ere filling.

When the cabin is non-pressurized, always use a walk-sround bottle if you
disconnect from the sirplene system. Hold your breesth while vou are switching
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to the bottle. Clip the A-4 bottle to your jacket, and carry the D-2 bottle
in the sling provided for it. The duration of the walk-around oxygen supply
is veriable. Don't depend on it to last very long, regardless of what you
have heard about the capacity. Keep watching the gage, and recharge the
bottle when it needs it. Always recharge walk-sround equipment after use.

7. Bailout Cylinders.

The bailout cylinder is & small high-pressure oxygen cylinder with geauge
attached, which furnishes a continuous flow of oxygen. The cylinder comes

in a heavy cenves pocket provided with tying straps. Have this pocket

sewed and tied securely to the harness of your parachute. Before flight,
check to see that the pressure of the cylinder is at 1800 pounds per square
inch. Plug the bayonet connection on the hose into the adapter on your mask.

If you have to bail out at altitude, connect your mask to a walk-around
bottle, and make your way to the proper exit. Just before jumping, open
the valve on the bailout cylinder and discommect your mask from the walk-
around bottle. For further informetion on bailout at high altitude see
section ¥ on Parachutes in this chapter.

B. COLD WEATHER CLOTHING

Since emergencies or climatic conditions on some missions may require the

use of morse protective clothing, the subject of cold weather clothing will

be covered. To date, because extreme cold temperatures have not been
encountered and heat from compression has kept the cabin fairly warm, elec~
tricelly heated flying suits and heavy winter clothing have not been worn.
Also, later model B-29's have been equipped with heat exchangers which assist
in defrosting and heat cabin air from exhaust shroud heat, thus keeping most
crew positions in the airplane fairly warm. Some crew positions, such as the
tail gunner's and radar operators, are not materially helped by the heating
gyatem; consequently these crew members should wear heavier clothing, parti-

cularly winter flyinz boots.

Protection against cold is a vital problem in high altitude flying. At
times frostbite has caused more casualties than combat. Most ceses of
frostbite occur because flyers don't appreciate the seriousness of the
problem or because they misuse the equipment furnished for their protection.

One of the difficulties is that many crew members don't kmow what frostbite
actually is, until they experience it. The name is deceiving. It doesn't
gound particulerly dangerous, and to many men frostbite means the nonserious
numbness which you often feel on face or hands in moderately cold wemther.
Actually, frostbite involves the complete freezing of body tissue. Depending
on the degree of cold and time exposed, the results of frostbite range from
gerious incapacitating sores to death. Loss of fingers and toes is frequent
in high altitude crews who are careless about their clothing.

Adequate heating of all the stations on airplanes is impractical. Therefore,

your clothing is your main protection egsinst frostbite. .ind the clothing
provided really protects you, if you exercise care in the use of it. Your

basic cold weather flying sult is the electrically heated suit. 'Then this
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suit is insufficient, add the intermedinte flyins suit ove

e

apparel. Remember to wear extra zloves also when you add extra clothing.

Follow ‘hese precautions concerning the use of cold weather clothing:

B,

Keep Your Clothing Dry.

Yoisture freszes and preatly reduces the effectiveness of all
clothing as protection rgainst the cold. Before a misaion, dry
your skin with a towel and then dress slowly. Don't dress so
early that you have to stand around for some time with beavy
clothing on. The resulting prespiration will soak into“the suit
and freeze later. If it's raining, wear to the plane a raincoat
and galoshes over your flying equipment and let the ground crew-
men take them back. Caution: When using the electric suit keep
the rheostat at the lowest comfortable heat. Don't climb hot.
It will mean perspiration and freezing at hizher altitudes.

Wear Proper Underclothins.

Under the type F-2 electrically heated suit weer woolenm under-
wear with long sleeves and lega, snd a woolen shirt. Jhen you get
the F-3 electrically heated suit wear it over normel GI clothing
for the theatre in which you are opersting. Wear the intermediate
flyine suit over the F-3. With either electrical suit wesr wool
socks, electricelly heated felt liners over them, and then your

flyinz boots.

Wear Your Gloves.

Always wear rayon gzloves under your electrically heatazd gloves,
and never remove your gloves in low temperatures if you can help
it. With your gloves on practice all operations which you may
be required to do in flight, so that you won't have to expose

your hands.

Keep Your Clothing Clean.

Keep your clothing clean, particularly your underwear. Soiled
clothes lose their insulating qualities. And here's a tip: Wash
your own clothes rether than hire a native washwomen. She'll
mangle them, literally: Have all holes in your clothing sewed
up immediately. Even a small rip can admit enough cold air to

be dangerous.

Don't Wear Tight Clothing.

Constriction of circulation hastens frostbite. During flight be
sure to ease the restriction of tight sweat belts or parachute
harness often enough so that circulation of blood is not cut off.
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Yleer your gogsles at all times during the mission. They are
excellent protection acainst cold, flash burns, and solid
frecments,

C. LIFZ PRESERVER VEST

WEAR YOUR VEST AT ALL TIMES ON FLICHTS OVER WATHR.

“hen the vest is first issued to you, put it on ond inflate it by mouth
valves to adjust the fit of the straps. Don't waste a carbon dioxide
cartridee to do this. With the vest inflated the waist strap should be
fairly tight and the crotch strap snug. Deflaste by opening the mouth
valves and rolling up the vest. Keep the ends of the mouth valves bent
down, or cut them off flush with the retaining loop, so they won't poke
you in the eyes when the vest is inflated. Wear the coller of your jacket
over the collar of the life vest. Wear the life vest under your parachute
herness. Keep the CO2 ripcords looped up over the inflstors so that they
will not catch on something and accidentally inflate your vest during
flizht.

Before each flicht inspect both carbon dioxide (COg) inflators. Always

check the mouth inflator walves to see that they ere e¢losed. If the
velves ere even partly open the CO2 goes right on through and out when
you pull the cords for emergency inflation., Life vests must be inspected
every six months. Check the dete stenciled on the west and see that your
vest is turned in for inspection at the proper time.

Whenever you are wearing the life vest, tie wvour parachute first aid packet
to the vest strap, not to your parachute harness. When you bail out into

the water you lose the chute and you might need the packet.

There is & sea marker tab on each 1ife vest. When rescue planes approach,
release the dye by pulling down on the tab. Stir the chemical around to
color as lerge an area of the water ns possible.

D. FLAK SUITS AND HEIMETS

Flak suits consist of an armored vest and apron assembly. They are not
personal issue, snd should be delivered to the plane before the flight and
picked up afterward for inspection. You couldn't carry one anyway, with

everything else you're lugging. Report to the pilot if you don't find a
flak suit in the plene for you. Wear the suit when you approach the target
area., It's heavy but it's guaranteed that you won't notice the weight when

the fight begins to get hot.

The flak helmet 1s personsl issue. If you have worn both your flak suit
and flak helmet on the mission, you have a good chance of returning the
helmet to the supply roocm personally after the flight.
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R. FIRST AID KITS

1. ﬁa;gggu;;eu; First-Aid Kits.

Five aeronautical First-Aid Kits are carried in the eirplene in the following

locations:
8+ Above the flipght engineer,
b. ©On the door of the navigetor's cabinet.
¢« On the seat pedestal of the upper gun sicshting atation.
d. On the reer compartment auxiliary panel, forward of the bunk area.
e. In the tail gunner's compartment.
(™ Each Aeronsutical First-Aid Kit contains:

Iodine swabs

Adhesive gauze bandages

Halsnzone tablets

Burn-injury set

Morphine syrettes

Sulfs tablets

Sulfa powder

Small Carlisle first-aid dressings
Seissors

Tourniquet

2 - &rﬂt 1¢ Fuat—;ti_ﬁ E_:uo

The Arctic First-Aid Kit is located in the rear pressurized cabin and
- contains:

Halazone tablets

absorbent cotton

Burn ointment

Burn-injury sets

Iodine swabs

Armoniated mercury ointment
Yorphine syrettes

Salt tablets

Sulfa tablets

Sulfe powder

Adhegive gauze bandeges
Compress geuze bandages
Aspirin tsblets

Kloin compound tablets
Sodiun bicarbonate and peppermint tablets
BY gmuth subcerbonste tablets
Frotein gilver tablets
Yultivitarin capsules
Sulfaguanidine



~
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The Jungle First-ild Kit is located with the Arctic First-Aid Kit in the rear
pressurized cabin, and contains:

Halszone tablets

Insect repellent

Suction kit for snake bite
Iodine swabs

Morphine syrettes

Salt tablets

Sulfa tablets

Adhesive gauze bandages
Aspirin tablets

Aloin compound tablets
#Atabrine tablets

Sodium bicerbonete end peppermint tablets
Sulfsgusnidine

4. Battle Splint and Dressing Kit. ;

A L]

Two Battle Splint end Dressine Kits are carried. One is located bechind the
copilot’s seat and the other in the reer pressurized cabin. Each Kit, Battle
Splint and Dressing, contains:

Gauze bandages

Small Carlisle first-aid dressings

Large Carlisle first-sid dressings

Serim albumin units for tremtment of shock
Basswood splints

Achesive tepe

Safety pins

S5« Blood Flasmas Kit.

Two Blood Plasme Kits are carried. One is located on the ceiling asbove the
flight engineer's head, and the other in the rear pressurized cabin. Zach
Blood Plasme Kit contains two complete sets of apparatus for the administration
of plasma or serum albumin, concentrated from plasma.

6. Parachute First-Aid Packet.

One Parachute First-Aid Packet is issued to each man., Tie the packet to the
strep of the life vest when weering the vest. If you are not goingz to use
the life vest, tie the packet to the shoulder strap of the perachute harness,
well down on the lower part of the strap. The Parachute First-iid Packet

contains:

Tourniquet Morphine syrette
Small Carlisle first-aid dressing Sulfa tablets

Sulfa powder
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7. Life Rart First-Add Kit.

A Life Raft Pirst-Aid Kit is included in the eccessory kit of esch life
raft. This kit contains:

Morphine syrettes
Iodine

Burn ointment
Compress bandage
Sulfa powder
Sulfa tablets

8. Parschute First-iid Kit, Frying Pan Insert.
A Parachute First-Aid Kit, Frying Pan Insert, contains:

Atabrine tablets

Benzedrine sulfate tablets

Halazone tablets

Burn-injury set

Todine swabs

Salt tablets

Sulfa tablets

Adhesive gauze bandages

Compress gauze bandages

Curved needle, with 120 inches carpet and button threed
(for elothing repair)

Cake soamp

Compressed tes tablets

F. PARACHUTES

All crew members are required to wear their parachutes at all times during
flisht. Have your parachute harness correctly fitted and tacked by a
competent parachute maintenance men. Check the harness fit each time you
put it on. Shoulder and chest straps should be snugz and without play. The
chest buckle should be 12 inches below the chin, and the leg straps snug.
In fact, the harness should be comfortably tight when you stand up.

Pre-Flight Check. Inspect your parachute carefully before each flight,

You never know when you mey have to use it. Check the date of the last
inspection. The packing interval should not exceed 30 days in this climate.
See that an inspection check has been made within the last ten days and
entered on the AAF Form 46 in the chute. See that the opening elastics

are tight and that the corners of the pack are neatly stowed with no silk
visible. Check the pack cover for oil, grease, dirt, and worn spots. If
you find any, turn the chute in. Good care of your chute will pay dividends

if you ever have to use it.
G. DITCHING EQUIPMENT
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1. Life Rarts. |

There are two S5-man life rafts carried in the airplane, in the left and right
raft compartments atop the fuselsge. After ditching the radio operator pulls
both raft releases, located on either side of the tunnel opening in the for-
ward pressurized compartment. Pulling the handles sutomatically relesses the
rafts from the compartments snd inflates them. If the internsl mechenism

Jems you can open the compartment by external release levers located on top
of the fuselege next to the compartment doors. A third raft is carried inside
the fuselage, and will ba thrown out of the resr haetch by crew members and
infleted by pulling a ripcord on the COgz cylinders.

: /. O ALFILE [1 1.0 118 Bl = L FO Tign N
inflates inverted don't jump on it to right it. You'll only push out the air
underneath and make it harder to turn the raft over. It mesy be possible for
two or more men to right the raft from the wing. This may also be dome by
zetting into the water, climbing up on one side of the raft end pulling on the
hendline attached toc the opposite side of the raft. Remember, however, that
it is better to keep dry, if possible, especially in cold weather.

Fend the rafts off the wings of the plane while launching and boarding them.
Wing fleps are ususlly torn loose in ditching and jesged edges of flaps or
wings can emsily puncture rafts. When all men are sboard, tie the rafts
together to keep them from drifting apart.

2. Reft Accessory Kits.

An acceasory kit is furnished with sach raft. Kits are nornally sescursd
inside the raft cmse. Stowsge difficulties mske it necessary to keep the
kits inside the fuselage, separate from the rafts. In that case, certain
crew members must be designated to take the raft kits slong when leaving
the plame. This step must be included in diteching drill.

Keep the separate items of equipment securely in the kit or tie them to the
handline of the raft so they won't be lost if the raft capsizes. It is
importaent to keep signaling equipment accessible, because the opportunity
to use this equipment is sudden and short. The Accessory Kit contains:

Oars Puncture plugs
Sea anchor Signal mirror
Sail Flashlight
Rations Pishing tackle
Bailing bucket Jacknife
Shede end casmouflage cloth Whistle
Drinking water Sea marker
Line Repair pateh kit
First - aid kit Wrist compass
Inflating pump Signal kit

2, Emergency Radio.

Set the emergency radio set into operetion as soon as westher permits. The
kit is contained in two cases, strapped together, which mre brought out of the
plane after the ditching by o deoignetod orow momber.
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Cormplete instructions for operating the radio are included in the kit. 'Yhen
you use the radio, try to keep the antenna out of the water, or your signals
won't be heard. If possible, be sure to send during the three minute inter-
naticnal silent periods, at 15 and 45 minutes past the hour.

4. Sigmels.

Twelve drift signals are stowed under the navigator's table and the drift
signal chute is in the door just behind the navigator. Teke the signals
with you.

5. Hand ige.

One hand axe is secured on the navigstor's control stand mext to the fire
extinguisher and another on the aft compartment auxiliery panel. These
axes may be useful in breaking out of the plane after ditching or crash
landing.
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XII. EMERGENCY PROCEDURES

A. BAILOUT

In any bailout it is the sirpleme commander who decides whether or not a
bailout is necessary. First, he will give a series of short rings on the
alam bell, and then order "prepare to sbandon ship" as early as possible

S0 you will have time to prepare. The waerning will be given when an emergency
first appears. If it develops that the pilot can handle the emergency safely
without bailout, the vreparstion order will be cancelled later.

The pilot will give the ectual bailout order by interphone and a steady ring
on th warning bell. Do not leavy & u d out! Each
erew fember must know when, where, and how he is tc leave the airplane. The
only wey to assure that sbandonment will be cerried out safely and properly is
to go through often repeated beilout drills on the ground. ZSvery step of an
actual bailout must be practiced in dry-runs. Don't forget to include simu-
lating the destruction of desipneted instruments by specific crew members.

1. ZHmersency Exits During Flight.

Crew members in the forwerd compartment csn bail out through the nose wheel

well when the landinc gear is down or out of the forwerd bomb bay. Those in the
rear comperiment may drop out of the aft bomb bay or the resr entrence door.

The tail punner csn bail out the window at his side or the rear entrance door.
™e followine disgrsm shows the exit sequence and the escape hatch used by each
man. Learn your part and practice the coordinated procedure with the whole crew.

2, High aAltitude J 5.

In most cases when you bailout,. your first comcern after you re awey from the
plane is to get the chute open. There is a time, however, when to delay opening
your chute for a while has definite edventeges. That time is when you bail out
scmerhere between 40,000 snd 10,000 feet. By using this free fall mansuver you
cen minimize the hazards of: (1) Intense cold, {2% lack of oxyzen, (3) enemy

punfire, end (4) excessive opening shock.
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“he eccompenying chart shows you the length of time it takes you to get down
to the relative safety of 10,000 feet in a parachute, as compared to the time
it takes by free frll.

405
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20
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MINUTES
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Remambering thrt frostbite esn occur in a matter of seconds at hish rltitude,
You can see thaot it is a rood idea not to dawdle through thet denger area in an
open parachute, but to get to lower altitude quickly by falling free. The same
adviee applies with respect to lack of oxysen. Iven if you are using a bail-
out oxysen bottle, it is possible to exhaust the supply of oxyzen in the bottle
before you resch en sltitude where you ere safe from anoxia. Use the oxygzen
bailout egquipment, but fall free slac.

In a high altitude bailout you reach your meximum speed a few seconds after
leavine the plane. From then on you slow down, as the chart shows. Therefore,
a free fall to a lower amltitude meens a reduced shock at the opening of the
chute. Your next and logical question is, "How do you know exsectly when to pull
the ripcord?" There is no good, practical, one-two-three answer to that question.
However, here is some honest and realistic edvice which you may find of some
help. +# workeble method for judging when to open the chute in & high altitude
jump is to look st the earth snd judse your approximeste altitude by the sppearance
of the ground. For example, at around 5,000 feet recoznizable details of the
earth eppear, the horizon spreasds, and the ground seems to be rushing up at you.
after that point do not delsy long in pullins the ripcord. You haven't much
time left. One linitetion of this method is difficulty in seeinz the ground
beceruse of weather conditions. Clouds at high altitudes are usually broken
masses., 1T you can not see the ground but notice that broken clouds become a
solid layer below you, wait until just before you enter the solid cloud forma-
tion end then pull the ripcord. These unbroken undercasts do not extend up to
great eltitudes, esnd when you enter one you are ususlly low enousgh to open your
chute safely. lotse: This procedure appliss to bailout at high eltitudes into
clouds. Use judgement in followins 1%. For example, if you bail out in clear
atmosphere, and far below you can see a low undercast, pull the ripcord before
you vat into the undercast. It might just cover the top of a mountain.
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There are times when the mbove procedurs is inapplicable. For example,
dark night visual references are useless. Or, you may be umable to fix your

vision on ground reference points because your body is spinning. In such
circumstances, if you heve no other guide for estimating the proper time to
pull the =ipcord, depend upon your sense of the passege of time. Judgement
of time #s difficult, and counting seconds is unrelisble for most pecple, but
an attempt to judge when sufficient time has elapsed is better than nothing.

In any case, before you leave the eirplane, find out the altitude &t which
you are flying: look outside to see what weather conditions exist; and then
decide ouickly what procedure you are gzoing to follow, and follow it. Study

the free fall chart until you know approximetely how long it tekes to fall free -
to safe levels from verious altitudes. ;

It 48 unlikely that you will ever have to mske a high sltitude jump. DBut if
you do, use your heed, try to keep cool and the odds for a safe descent will be

in your favor.

B. CRASH ILANDINGS

The airplsne cormander decides whether a crash landing or a bailout is prefersble.
Sometimes the circumstances of the emergency dictate the procedure to be
followed. '"hen there is a cholce, however, a crash lending has the following

advantaszes:
e. The crew cen remain togpether for mutual support.

b. Searchers can spot the outline of the airplane more easily then they
can see individusl signals.

¢. The airplene provides fuel, shelter, equipment and tools.

Ir possible make the decision to crash land early enough to give the crew time
for sdequate preperaticn. The pilot should notify the crew to start prepara-
tion by appropriete slarm signal and by ordering "Prepare for crash lending"
over the interphone. Successful crash landings, like successful ditchings,
depen® on the crew's familiarity with the proper procedures. Frequent dry-run

drills are sssential.

The general procedure for crash lendings is similer to thet for ditching.
However, crash landing pesitions in the gunners' end reder compartment are
considere? safe since decelerction isn't so repid as in ditchings end since
such hezerds as the surge of water through the pressurized doors, i1f they
collapse, and throush the nose, if it caves in, don't exist. In the ditching
procedure, positions in these compertments have been elimineted. The following
outline en? Pigura 3 cover the positions to be assumsd in crash landinss.

1. Crash Landings Fositions.

Pilot Normal position.

Co-pilot Normal position.
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Flight Engineer
Radio Operator
Navigator

Bombardier

Top Cunner

Lert Gunner
Right Gunner

Radar Operator

Tail Gunner

e

be

Sitting poaition mext to Flight Engineer.

Normal positiom.

Two gun forward turret. Nommal position ia
navigator's seat, with safety belt fastemed.
Slides seat full forward. Faces forward with
legs braced. Rest head on arme on table with
pad protecting head.

Four gun forweard turret. Folds table top up
and moves mavigator's seat to rear. Assumss
sitting position on floor with back well
cushioned and braced sgainst panel under
navigator's table. Hands are clasped tightly
behind head, knees flexed.

Moves to gunners' compartment end assumes
sitting position on floor with back cushiomed
and braced against front pressurized bulkhead.

Assumes sitting position on floor in gunners’
compartment with back cushioned and braced
against front bulkhead.

Remains in normal flight position.

Procesds to rear unpressurized compartment,

opsns eacape hatch, and assumes sitting posi-
tion facing aft, on floor with back cushioned
and braces against rear pressurized bulkhead.

Assumes sitting position in radar compartmen®
on floor with back against armor plate bulk-
head on right side of entrance. Before taking
position he opens the rear door of the pressur-
ized campartment and fastens it securely to
prevent it from closing and jamming shut.

Can remain in normal flight position or proceed
to the rear unpressurized compartment, assuming
a sitting position on the floor with his back
egainst the rear pressurized bulkhead, hemds and
cushion behind his head.

Don't relax your braced position until the airplane has come to a complete rest.
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2. Yrocsdure sfter lending.

Usuelly the question of staying with the plame or destroying and leaving it
will be answered for you in pre-mission briefings. If you leave the airplane
be sure to take with you all the equipment you might need on your way beck to
a base., Also dismount and either destroy or take with you eny highly secret
equipment. All first aid, signaling and sustenance kits, any extra rations
and everything else which might contribute to safety and comfort should be

packed along with you.
C. DITCHING

Ditching is the forced descent of land planes on water. It is extremely
hazardous but the experience of many bomber crews has proved that it can be
done successfully. The crew has two main problems in ditching. One is
adequately bracing agaimst the terrific impact of the water landing. The
other is getting out of the airplane with the equipment they must take along
before the plane sinks. The length of time a bomber will float is measured

in seconds, not minutes.

The ditching will came off successfully only if you are so thoroughly drilled
in the proper procedures that your reaction is autamatic, If proper ditching
procedure is followed, a minimum of confusion results and nothing is omitted

which might contribute to the safety of the whole crew. @88 diteh
apends on co, t e . As often as time permits, the whole

erew must practice together the coordinated steps in the ditching procedurs.
Wet Aitching drill involving the actual launching and boarding of life rafts
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in a body of water is preferable, but if such facilities are no able,
drill in your own plane under simulated conditions. Learn slso what every
other man does so that nothing will be overlooked in case some crew members
are missing or hurt.

1. Ereparatjon.

When an emergency develops over water which makes it doubtful that you will
reach land, stert your preparation for ditching immediately. Particularly
start preliminery redio procedure., Don't wait on the possibility that the
situation may improve. All ditching experience to date indicates that radio
signals sent prior to the ditching of the aireraft are the most valuable aid
to searchers. Note: If you are able to make land, eancal the S0S later so
that you won't waste the time and jeopardize the safety of other crews in
needless search.

The value of power in ditching is great. Ditch the plame before the fuel is
exheusted, Keep a margin of speed available so you can pick your apot to
set the airplane down.

On your first few flisghts over water study the appearance of the sea in rela-
tion to wind speed and direction. Try to become thoroughly femillar with
surface conditions as en index to the wind. During every over-water flight
keep wind direction, wind speed, and the condition of the sea comstantly in
mind so that you will be prepared if ditching becomes necessary.

a, Waves move downwind, except close in-shore. Waves break downwind, but
remember that the foem from the wave crest appears %o slide down the
back, or windward, side of the bresking wave. This often makes the

direction of the break difficult to judge from altitude.
b. Sprey from wave crests is blown downwind.

¢. Swell is a rising and falling of the sea surface. It does not indicate
wind direction.

d. Smoke from surface vessels drifts with the wind. The trail of the amoke,
however, is caused by wind plus the ship's forward motion. In this case
wind direction is somewhere between the forward path of the ship and the

E!Dkﬂ tral 1.

e. Wind lenes are alternating strips of light end shade which appear on the
surfece of the sea. They lie parallel to the direction of the wind, but
in s stesdy wind it is difficult to tell from which direction the wind is

blowing down the lame.
f. Wind Speed.

A few white cTaBt8 &+ o 1+ &2 * + 8 # s 2 » = g ® = = @ 10 - 20 I'ph wind
Hﬂ.n’ white crests & & 8 @ & B & & 8 8 " 8 8 8 8 @ 20 - 30 ‘l:ph wind
Streaks of foam along water .« « « « + s ¢ + s s o o 0 - 40 mph wind
Sp‘rﬂy from cresats 4 B @ & & & % W @ % B & 8 4 = 9 @ 40 - 50 m wind
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"ind speed cen be judged fairly well by the roughmess of the sea.
However, the wind will be stronger than the appearance of the sea
suggests if it is freshening, blowing off a nearby shore, running
with the tide or swell and during heavy rain. Breeking waves may

be due to shallow water snd such circumstances should not be used

in caleculsting wind speed and direction. Strength of the wind can
be estimated from the conditions of the sea fairly accurately through
use of the abtowve table.

2+ Handling of the Airpleme in Ditching.

The following three points should be kept in mind on the ditching of lendplenes.

a. The approasch path should be as flat as possible.
be The forward speed should be as low es possible.
c. The rate of descent should not exceed 200 feet per minute.

It is necessery to remember that lendplenes cannot be put down on water with
the intention of planing along the surface like = seaplene. The fuselage of
landplanes is not strong enough for this.

Although there has been some dispute over the use of flaps in ditching, it is
now ssreed that flaps can be used to advantage. Flaps should be lowered to
reduce the speed at which the plane camn approach and touch down. The stall
speed difference between flaps up and full flaps down is over twenty miles

en hour snd it is not probable that safer contact could be made at the higher
speed, With full flaps the maximum 1ift is obtainable with the fuselege at
approximately B8° to the water which is a 12° engle of attack of the wing. This
allows the body to touch first in the region of the rear turret with the prop-
ellers still clear of the water. The flaps will touch at approximately the
game time, but will break immediestely end heve no effect upon the airplene's

actions.

The lending geer should be kept in the retracted position during a landing at
gen. If down, the landing gear will act as a terrific dreg as it contacts the
water first and may flip the plane over or cause heavy demage.

Agsuning thet symmetrical power is not available, the normel glide approach
speed should be used. This will insure control end some margin of speed after
flattening out and permit the pilot to choose the best spot for ditching. The
pilot should hold off until he loses all excess speed above a stall.

I¢ the sea is calm end there is little wind, the plane should be put down along
the top of a swell. With wind of any strength, however, the plane should be
lended upwind near the top of an oncoming wave or swell. It is always desirable
to land along the top of a swell but when such landing will meen e strong oross
wind, it should be rejected in favor of an upwind lending. If because of wind,
the ditching is made across the gwell, the plane should be put down on an up-
slope towards the top. There will be situations when the pilot must choose &
compromise landing. And there will be situations, of course, where the pilot
will have mo choice in this matter because of damaged controls or other reasons.
Although in some cases a downwind landing cannot be avoided, it is always

dangercus.
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8« If the power is symmetrical, such as, if the two inmer motors are
operating, both engines can be used to the full if necessary to
flatten the approach, reduce speed snd retain control.

Use of power in ditching.

b. I the power is not symmetrical, for instance with number two and
four out, it will be possible to use some power adjusting the
throttles so that 1little rudder is needed.

¢« The value of power in a descent at sea is so great that when it is
certain that land cannot be reached, the pilot should always try
to bring his plane down before the fuel is entirely exhausted.

It is mdvisable to hold the tail down slightly so that the nose will mot
come down into the water with emough force to cave in the bambardier’s
comyertment. If the airpleme alights tail dowm, there will be a jolt as

the tail strikes, followed by a severe impact and violent deceleratiom.

If you come in too fast on a calm ses, there will be a tendency to bounce;
hold the control column back hard, In a sea with average size waves, the
tail will touch the crest of the wave first. EKeep the nose up so the for-
ward part of the airplane will touch the next wave crest approximately umder
the center of gravity.

3. Crew Proce -

This is a recommended crew procedure which has been worked out after a study

of narratives covering ditching of four B-29's in our operations and dis-
cussions with personnel involved in ditchings and crash landings. It has

been difficult to evaluate some of the ditching positions because of the four
ditchings, two aircraft lended nose into a swell rather than along the top of
the swell; in a third an explosion occurred; end in the fourth, the B-29 landed
on the smooth water of a leke. Also in each ditching, except the lake landing,

an unfortunate accident occurred in at least one of the compartments of the
eirplene. From these experiences it has been decided to eliminate ditching

positions in the gunner's end redar compartments. The following procedure and
ditching positions have, therefore, been astablished.

a. Pilot.

Give the co-pilot warning: "PREPARE FOR DITCHING IN MINUTES."
Give several short rings on the alarm bell. Turn the 1FF emergency
switech to (N. Remove your parachute harmess, flak suit, and winter
£1ying boots, but keep your flek helmet on. Fasten your safety belt.

Advise any eccompanying aircraft of your distress by radio, then turm
to interphone.

Give the co-pilet the order: "OPEN EMERGIENCY EXITS AND THROW OUT
EQUIPMENT™, If possible, give this order above 5000 fest.
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b.

Give the co-pilot the order: "STATIONS FOR DITCHING. IMPACT
IN __ SECONDS." If possible, give this order above 2000 feet.
Order the flight engineer to "STOP INBOARD ENGINES". Feather

the inboard propel.ars. Simultaneously, push both radio destruc-
tion buttons. Open windows, brace your feet on rudder pedals,
knees flexed. About five seconds before impact, give the co-pilot
the order: "ERACE FOR IMPACT".

Exit through the left window. If the pleme is not afire, inflate
your 1life vest when on the window ledge. Climb atop cabin, then
to left wing.

Co-Filot.

Relay the pilot's commend over the interphone call positions:
"PREPARE FOR DITCHING IN MINUTES". Receive acknowledgments.
Tell the pilot: "CREW NOTIFIED".

Remove your parachute harmess, flak suit and winter flying boots,
but keep your flak helmet on. Fasten your safety belt.

Stand by on interphonme to relay the pilot's orders.

Relay orders: "OPEN EMERGENCY EXITS AND THROW OUT EQUIPMENT",
and check on the crew's progress.

Relay order: "STATIONS FOR DITCHING. IMPACT IN SRCONDS"™.
Open side window, brace feet on rudder baer with knees flexed,
and when the pilot gives the order: "BRACE FOR IMPACT", send
one long ring on the alarm bell.

Exit through right window. Inflate life vest on window ledge.
Climb atop cabin, thence to right wing. Secure right life raft
or pull outside raft release handle if necessary.

Bombardier.
Acknowledge in turn: "BOMBARDIER DITCHING".

Remove your perachute harness, winter flying boots, and flak sult,
but keep flak helmet on.

Open bomb beay doors, jettison bombs, jettison destroyed bombsight
and date, sscertain that other crew members have finished jettison-
ing all loose equipment and then close and check bomb bay doors.
Shoot out smmmnition from front turrets.

On copmend from the pilot assume a sitting position next to the

£1ight engineer, with your back cushioned ageinst the co-pilot's
armor plate, hends and cushion behind your head, and knees flaxed.
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N
Pick up eny emergemecy equipment in the front compartment and 'f\“\
hand it to the flight engineer. Exit second through the front :
emergency hatch behind the flight engineer. Inflate your lMse

West on the window ledge. Use the front top turret gun to k.
elimb atop cabin, thence to left wing.

a

Assist the pilot in preparing the raft end equimment end
assembling the men to board the life raft.

Flight Engineer.

Remove your parachute harness, flak suit, and winter flying
boots but keep your flak helmet omn.

Open the front emergency hatch and acknowledge to the co-pilot:
"FRONT HATCE OPEN", Jettison it together with any other loose

equipment through front bomb bay.
Get the emergency signal kit and tie its line to your arm.

Stop the inboard engines on the pilot's command. Take your
regular position facing aft end keep to your left with your
head and shoulders braced sgsinst the co-pilot's armor plate,
safety belt festened and hends braced sgainst the control stand.

Carrying the signal kit, exit irmediately through the front
emergency exit.

If the airplene is not efire, inflate your life vest while on
the window ledge. Climb atop the cabin and proceed to the right

wing.

Lssist the co-pilot in securing the life-raft, setting up the
equipment and assembling the men to board the raft.

Ravigator.
Acknowledge in turn: "NAVIGATOR DITCHING"™.

Remove your parachute harness, winter flying boots and flak suit,
but keep your flek helmet on.

Calculate the position, course, altitude, and ground speed for the
radio operator to transmit.

Give the pilot surface wind stremgth end direction. Destroy classi-
fied documents.

Cather your maps and navigation equimment into a water proof bag or
tuck inside your clothing.
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Jettison all drift signal fleres through the release tube.

Assist in jettisoning all loose equipment, then close the
pressure door to bomb bay.

(1) In the two gun forward turret model return to your
original position in the navigator's seat end fasten
your safety belt. Slide the seat fully forward and
face forward with your legs braced. Place s pad over
the edze of the table, rest your head on your arms on
the iable. Exit fourth through the engineer's emergency
hatch.

(2) In the four zun forward turret model fold the table
upward and move your seat stand as far aft as possible.
Assume s sitting position on the floor with your back
well padded and braced sgainst the panels under the
navigator's table., Place your hands and a cushion
behind your head. Exit fourth through the engineer's
emergency hatch, or make your exit through the astrodome

opening.

Inflate your life vest end proceed to the right wing with your
navigation equipment.

f. Radio Operator.
Acknowledge in turn: "RADIO OPEZRATOR DITCHING".

Remove your perschute harmess, flsk suit, and flying boots, but
keep your flak helmet on.

Set IFF emergency switch ON. Put out the trailing entennee.
Trensmit the position, course, altitude and ground data as
received from the navigetor on MF/DF (medium frequency, direction
finding). Reley fixes or bearings obtained %o the navigetor.
Give MF/IF contact all date as soon as possible without waiting

too long for an enswer.

Destroy classified material and check the IFF setting. Continue
to send emergency signels.

In the two gun forward turret model, you can assume either of
the following positions:

(1) Assume & sitting position on the floor with your back
against the rear of the engineer's control stand, back
and head well-cushioned, and knees flexed, facing aft.
If a pad is available, hold 1t in front of your face to
protect it against eny dislodged articles.

(2) lie down cross-wise on the floor, with a cushion and
your back ageinst the wheel well step; bend at the hips
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to extend your legs mlongside of the turret well. F

your hesd with a cushion.

In the four zun forward turret, you heve a choice of the following
positions:

(1) Assume a sitting position on the floor et side of the
pavigator with your beck against the penels under the
navigetor's table. Your back and head should be well
cushioned, and kmees flexed.

(2) Assume a sitting position on the aft side of the dcme
of the forwsrd lower turret, facing toward the rear,
with your beck sgainst the forward upper turret, and
¥nees flexed and legs braced egainst the front pressurized
door.

Pull both the life raft release hendles on the rear pressure
bulkhead. New model aireraft with the quickly removable astro-
dome affords an easy exit through the astrodome opening. In

the early model aireraft exit will be mede through the engineer's
escape hatch following the bopbardier. After making your exit,
inflate your Mae West and proceed to the left wing.

g+ Top Gunner.
Acknowledge in turn: "TOP GUNZR DITCHING".

Remove your parachute harmess, flak suit, and winter flying
boots, but keep your flak helmet om.

Shoot out the smmunition from the rear upper turret. Check
with other gunners to be sure all emmunition has been shot

BEWEY

Close the pressure door to the bomb bay snd reinforce it if
possible. Proceed to the rear unpressurized compartment and
with the other guuners dismount end jettison through the rear
entrance, the K-19 cemera and auxilisery power unit.

Assume a sitting position ageinst the rear pressurized bulk-
head, with your back well cushioned, hands clasped tightly
behind head, kmees flexed, and facing aft.

Exit second through the rear escape hateh after mssisting

in handing the emergency equipment through the hatch., Trke
the emergency squipment to the left wing and with the right
r inflate the third life raft and place emergency equip-

ment in this raft.
h. Right Gunner.
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Acknowledge in turn: "RIGHT GUNNER DITCHING".

Remove your parachute harmess, flsk suit and flying boots, but
keep your flak helmet on.

Proceed to the rear unpressurized compartment and work on the
dismounting of the K-19 camera and the auxiliery power unit.
Jettison these units plus other unnecessary equipment through
the reasr entrance., Open the rear escape hatch and remove hateh
if possidble,

Assume & sitting position on the left side of the compartment,
with your back against the rear bulkhead of the radar compartment.
Face aft, with your knees flexed and a cushion and your hands
behind your head.

Exit first through the rear escape hatch. Inflate your Mae West
end stand by to receive the emergency equipment. Then proceed to
the left wing, inflate the life raft and place the emergency
equipment aboard.

Left Gunner.
Acknowledge in turm: "LEFT GUNNER DITCHING",

Remove your parachute harnmess, flak suit and flying boots, but
keep your flak helmet on.

Proceed to the unpressurized compartment and assist in the dis-
mounting of the K-19 camera and auxiliary power unit. Assist in
jettisoning these units and other surplus equipment through the
rear entrance, Insure that the rear entrance door is securely

fastened.

Agsume a sitting position on the right side of the rear unpressurized
compartment next to the radar operator with your back cushioned and
braced sgainst the rear bulkhead of the radar compartment, knees
flexed and hands clasped tightly behind your head.

Exit third through the rear escape hatech. Inflate your Mae West and
gtand bv to assist other men to escape. Then proceed to the left
wing and essist in preparing the emsrgency equipment for use.

Radar Operator.

Acknowledge in turn: "RADAR OPERATOR DITCHING".

Remove your parachute harness, flak suit, and flying boots, but
keep your flak helmet on.

Collect end jettison any unnecessary and loose equipment in the
compartment.
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Relay the pilot's interphone instruections to the gunners. Keep
the pilot informed of the ection underway. Froceed to the rear
unpressurized compartment and close the rear pressurized door.

Plece the third life raft pack on the floor in the corner between
the rear pressurized door and the rear entrance door. This will
aid in preventing collapse of the entrance door and slso with the
radar operator sitting on the pack, permit four men to sit with
their backs against the rear pressurized bulkhead.

hfter the last impact, assist in moving the emerzency equipment
through the escape hatch and exit fourth. Inflste your Mae West
and proceed to the left wing.

kK. Tg;l‘ G"LIJJ.E:-
Ackmowledge in turn: "TAIL GUNNZR DITCHING".

Remove your parachute harness, flak suit and flying boots, but
keep your flsk helmet on.

Shoot out emmunition in guns. Jettison tail gunners escape hatch.

Remain in seat, facing aft, back and head cushioned sgainst back
of seat end compartment bulkhead, kmees flexed.

Exit thru gunners escape hatch to left horizontal stabilizer, inflate
Mpe West and proceed to right wing.

4, Eacave From the Plane.

Once the plane has come to rest on the surface, the action of the crew must
be gquick and efficient. At best, land planes will float but a short time.
The length of time depends on many factors such as injury to the fuselage,
buoyancy of plane, and condition of the sea.

In any event, the crew of a plane brought down at sea must sct quickly. It

is imperative you get out of the plane, inflate the raft and board it with

the necessary equipment. As has been seen, a fairly large deceleration force

may be experienced at the time of impact. It may be sufficient to partially

gtun members of the crew and to hurl loose equipment sbout the fuselsge.

However, if the distress drill has been correctly taught and faithfully practiced,
members of the crew will be able to do the correct thing almost instinetively.
The fact that a great deal of confusion may exist during the crucial few

moments the plane floats makes it imperative that all crew members know their

jobs and do them withcut confusion or doubt.

When a plene comes down into the water, there may be two impacts. A fairly
slicht one can be expected as the tail first makes contact and a more violent
one as the plene itself settles. The crew should be very careful not to
change positions or rise from ditching stations until the plane has come to
a complete stop. As soon as the motion of the plans stops, the escape
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Procedure should be started. The crew member delegated to the jo uld

operate the life raft compartment releases. The release should not be
gripped before or during the descent as the impact may ceuse the release
to operate. If this is done, the raft may be ejected from its compartment
while the plane is still moving and thus break free and drift out of reach.

Other members of the crew, as soon as the plane comes to rest must rise

from ditching stations, carefully collect such equipment as is detailed for

each in drill, end leave by the hatch used in practice. In the B-29, the

third life raft end equipment secks should be moved through the rear escape

hatch and to the left wing. There, the life raft will be infleted end the

auxiliary equipment will be placed in the 1life rafts ejected from the

fuselage compartments. Two men, the pilot and co-pilot, will assist the

two life rafts from their compartments and see that they are properly inflated.

2:12 ﬂﬂ:t be taken that thers are no tangling lines which might cause the raft
urst.

Since the escape hatches are not overly large it is recommended that crew.
members inflate their life vests immediately on emerging from s hatch. The
crew should not be surprised to find that waves are breaking over the plane.
If they are large, it is possible that men may be swept off. It is reccumen-
ded that a 1life line be attached to the inside of the hateh.

During the first phases of the distress procedure, parachutes should be kept

on or near-to-hand in case descent by parschute should became necessary.
However, when the altitude fa’ls below 1,000 feet, parachutes should be removed.
They should not be entirely discarded, however, since they can be used to pad
projections near ditching stations and prevent possible injury. During the
escape from the plasne, it would be well if two or three members of the crew
took mlong their perschute packs. FPerachutes can have many uses in the raft

or on the water. The pscks have s certain buoyancy and can be used for a short
time to remain afloat. The parachute can be used to make sails, catch rain
water, for shade and signaling during the stay aboard the raft.

The man designated to assist the raft from its compartment should also make
gsure it inflates properly and is lesunched right side up. If the raft inflates
in an inverted position, efforts to right it should be mesde from the wing. If
this fails or the plane is sinking rapidly, one man should jump intc the water
and right the raft. Crew members should not jump onto an inverted raft as this
will expel air trapped beneath and meke the righting more difficult.

Rafts are attached to the plame by a light rope. This rope is intentionally
1ight so that it will break if the plane sinks while the raft is still
attached, If the ditching has been made into the wind, the raft should float
towerd the tail and the boarding should not be difficult. If there is a cross
wind after the plane comes to rest, the plane will tend to swing into the wind.
If the raft is on the upwind side, there is danger that it will become wedged
under the wing as the plene rolls and swings into the wind. If the raft is on
the downwind side, there is denger that it will be caught bemeath the fuselage
or tail of the plane which may be threshing up and down. Care should be taken
that jgggud edges of the wing, tail or fuselage do not puncture the raft.
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D. FIRE A ‘IIIIII

The B-29 is equipped with a COp system fed by two high pressure COs bottles
mounted in the nose wheel well. Lines from each bottle run to all four
engine nacelles, The flight engineer can direct the CO2 charge to the
desired engine by turning the selector knmob on his instrument penel, end
pulling the CO2 relemse handle (or both handles, if desired) for the bottle
he wishes to use.

Besides the nacelle extinguisher system esch airplane is equipped with three
hend extinguishers, two COp and one carbon tetrachloride, for extinguishing
cabin fires. One COg extinguisher is located on the inboard side of the flight
engineer's contrcl stand, the other is in the aft pressurized compartment

aft of the auxiliary equipment penel. The carbon tetrachloride extinguisher
is located beside the rear entrance door.

s P utions In U ¥ Fight Equ -

@. To use the carbon dioxide extinguisher, stend close to the fire,
reise horn, and direct ges to the base of the fire. Hold on to
the insulated tubing to avoid frostbite from gresping the metal
horn on the top of the cylinder. The white discharge is™iry-ice".

b« To stop the flow of gas, replasce the horn in the clip on the side
of the eylinder. Recharge the extinguisher after each use.

¢. Stand as fer as possible from the fire when using the carbon
tetrachloride extinguisher. The effective range is 20 to 30
feet. To operate, turn the hendle end pump it. Keep the streeam
full and steady. To shut off, push the handle in and turm it
until the sealing plunger is depressed.

d. When sprayed on a fire, carbon tetrachloride produces phosgene
a very poisonous gas, which can be harmful even in small smounts
and may be fatale Do not use it in a confined area and do not
stand near the fire. Ventilate as soon as fire is extinguished.

2. Engine Fires.

a. Nacelle or engine fire on the ground. If the fire is known to e
a torching turbo, put it out by increassing the throttle setting
momentarily. For other engine or nacelle fires on the ground, use

the following steps:

(1) Move the mixture control to idle cut-off on all four engines.

(2) Close fuel shut-off valves for all engines.

(3) Turn off the booster pump switches for all engines.

(4) Close the throttles.

(5) Open the cowl flaps.

(6) Set nacelle fire extinguisher to the proper engimes. Pull
first one, and then, if necessary, the other fire extinguisher
control handle. The flight engineer will check with the
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Scanners on the condition of the fire before pulling
the second control handle. Note: The engine fire
extinguisher is for fires in the accessory section and
is not effective against fires in the engine itself. If
the fire is still burning:
(7) Turn all ignition switches off.
(8) Turn battery switch off.
(9) Stop auxiliery power plent.
(10) Send crew members for additional ground fire fighting
equipment.

3« Nacelle Fire In Flight.

8. A crew member spotting a fire uses the "call™ position on the
Jackbox and says, "FIRE ON NO.__ ENGINE", If possible, crew
members will identify fires as to type and location. From this
point, at the pilot's discretion, the following procedure should

be used.

(1) Pilot feathers propeller and says to flight engineer, "USE
ENGINE FIRE PROCEDURE™.

(2) PFlight engineer moves the mixture control for the engine afire
to the IDLE CUT-OFF position, and shuts off the fuel valve and
booat pump as the pilot increases the air speed in an attempt
to blow out the fire.

(3) Set cowl flaps to not more than 15 degrees and close the
throttle.

(4) Set nacelle fire extinguisher to the proper emgine, pull first
one, and then if necessary, the other fire extinpguisher control
handle.

(5) Te flicht engineer closes the cabin air wvalves and the redio
operator closes the forward pressure door. If smoke has entered
the cabin, the co-pilot opens his window. In case of excessive
smoke or fire in the cabin, follow the procedure umnder "Cabin
Fires During Flight" (Paragraph 4 halnwgf

(6) If the fire is out of control, open the bamb bay doors, and

ebandon the sirplane.

(7) Ir en engine catches fire during teke-off, the pilot will if
unable to put out the fire, meke an emergency landing following
the crash landing procedure when necessary.

4, Cabin Fires During Fljight.

In ell eabin fires during flight, immediately pull the emergency pressure
relief handle if the cabin is pressurized. If the fire is in the rear
compartment, use the CO2 extinguisher first and them, if necessary, use the
portable carbon tetrachloride extinguisher. If the fire is in the forward
compertment use the CO2 extinguisher mounted beside the flight engineer's

control stand.

I¢ the cabin fire is caused by an electricel short circuit, the procedure
{s the seme except that the flight engineer must turn all electricel power

off with the battory and ganarator switches.
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If the cabin becomes excessively smoky or gaseous after using the fire
extinguishers, open the bomb bay doors for ventilatiom. If the fire is
extremely bed, and there is danger of asn explosion from fuel tanks, sound

a series of short rings on the alarm bell so the crew can prepare to abandon
the airplane.






XIII. WEATHER

As our B-29 operations will cover e vest ares, no attempt will be made to
describe fully the weather conditions which will be encountered between

the Resr snd Porwsra Aress and on combat missions. Rather, an attempt

will be made to describe only the salient feamtures and hazards to operations.
For further deteiled informetion it is recommended that the pilot consult his
Sroup Vieether Officer,

Ae WEATHER CONDITIONS - ROUTE FROM REAR TO FORWARD AREA

To describe adequately the weather conditions from the Rear to the Forward
8rea, it is best to divide the route into three sections and discuss them
Separe*ely by season. As the principal weather festures are caused primarily
by the no?rnpl:w of the region, the route divides into the following three
parts: (1) India (2) The "Hump" (2) China.

1. Indis

The weether in Indie can conveniently be broken into four seasons: (1)
December throuch Februsry, which is the winter or northeast mONnSOen SeRSODn;
(2) March through May, which is the spring transitional season; (3) June
through September, which is the southwest or summer monsoon season; and (4)
October and November, which is the fall transitional period.

a. Decem o 4 + This is the season of good weather.
The skies are generally clear, but are interspersed with brief
spells of medium cloudiness., Thunderstorms are rare, but three
or four days of thunderstorms end turbulencs may be expected in
Agsem. Visibility is usually rather poor; it is usually three
to five miles in haze and dust during the dey and is restricted
to one to two miles due to ground fog during the evening and
early morning, expecially in the Assem Valley where it often
drops to one-half mile in ground fog. Winds are usually north
to northwest up to 3000 feet at 10 to 15 miles per hour, and
nerthwest to west above 3000 fest. The velocity ineresses with
height and reaches 25 to 35 miles per hour at 15,000 feet.

b. March through May. The cloudiness starts to increase during
this season, aversging 2/10 to 5/10 in March and 4/10 to 7/10
in May. This is the season of northwesters in Bengel, which
consist of a line of particularly violent thunderstorms. Three
or four northwesters may be expected during this season. Surface
velocities reach 60 to 80 miles per hour. During infrequent
periods of low cloudiness, ceilings ere likely to average 1000
to 2000 reet, otherwise they are unlimited. Visibility is
usually six miles or better except during morning hours when
it may be restricted by fog or mist. Winds are south to south-
west at 10-15 miles per hour up to 3000 feet and shift to west
to northwest and increase to 25-30 miles per hour from 3000 to
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Ce Mﬁ_m- This is the cloudiest season o e year,
sveraging from 7/10 to 9/10 cloud cover. There are several cloud
layers present ang ceilings usually run from 3000 feet to 1000 feet
&nd lower to 500 feet or less in freguent afternmocn rain showers.
During this, the monsoon season, the visibility is usually over six
miles except when restricted to one or two miles in rain. Winds are

South to southeast at 12 to 20 miles up to 13,000 feet.

d. October and November. The cloudiness decresses to 2/10 to 4/10 by
the end of October, Clouds are usually of fair weather cumulus
type with a few afternoon thunderstorms. Visibility is good during
the ﬂl&j’: but may be restricted to one to two miles in early morning
fogs Winds are northeast to east at 10 to 12 miles per hour up to
6000 feet, are varisble above, and became westerly et 15 to 20
miles per hour above 10,000 feet.

2. The "HEE”

Weather over the "Hump" can be conveniently broken up into four seasons.
(1) Spring refers to the months February, March and april; (2) Swmer
includes May through September; (3) Fgll refors to October and November:
and (4) Winter consists of the months December and Jenusry. The periods
&re not of equal length, but sre so defined for the similarity of the
weather during the particulsr seasson. Any particular date does not mark

& definite change in the cheracteristics of the period, ss the seme features

m&y be observed neer the border of an ad jacent period.

8+ Spring. During this sesson west to southwest winds, increasing
cloudiness, end severe turbulence cesuse the worst flying weather
of the year. There is considerable thunderstorm activity and the
clouds build up to 25,000 to 20,000 feet, Average cloud tops are
above 20,000 feet during the late afternoon, with the highest
clouds to the north of the route and the lowest over Myitkyina
and the Hukon Valley. Considersble ic ing can be expected in the
clouds between 12,000 and 20,000 feet. It may be rime or clear
or a mixture of botk. Turbulence and icing are severe in the
cumulus activity. Winds above 12,000 to 15,000 feet are extremely
strong. They sre from west to southwest averaging 40-60 miles per
hour, and speeds of 100 have been frequently reported. March

cambines the strongest winds with highest cloud build-ups. Thunder-

clouds which first appeer in February increase in intensity during
March, and frequently reach to 30,000 feet. By the latter part of
April the high winds have decreased to 20 to 30 miles per hour,
However, they are still from the southwest. Turbulence and icing
also decrease in intensity during the month of March .

b, Summer. During this sesson of the year the clouds follow fairly
typical patterns. Early in the morning a low deck of stratocumulus
or altocumulus will form which can be topped at 16,000 to 17,000
feet. These will be broken up rapidly by cumulus, which start to
build up by 0800 Local Time, and which reach 20,000 to 30,000 feet
during the afternoon. On particularly bad days these cumulus will
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d.

merge and ceuse instrument conditions over ihe ™ &
bulence will then be moderste to severe. The lowerins cunulus
Eltttun out at night and there is & merked tendency for the
Hump" to clear by midnight. The whole cycle repeats itself
4gein starting about 0300 Local Time. The most predominent
features are the afterncon thunderstorms, which form over the
first ridge and the "Hump" proper. Turbulence, ice and
precipitation are ususlly severe, but as these thunderstorms
seldom form in a line, it is ususlly possible to avoid them.
Occesionally, however, it has been revorted they have been
campletely hidden by other cloud formations. Ordinarily,
rime ice is the omly type of wing icing encountered. The
freezine level fluctuates from 16,000 to 20,000 feet, but the
everage is 18,000 feet.

Fall. During this season, the "Hump" weather is predominately
roode Clouds heve begun to clear in eerly October but the wind
speeds have picked up to 30 to 40 miles rer hour from the west
by the end of November. Turbulence is light end there is some
rime icing. The freezing level is between 13,000 and 15,000 feet.

Winter. This season is ususlly cloudless. The wind speeds are
high and are usually well over 50 miles per hour from the west
or southwest, while there have been several pericds of ome to
three days at a time where the winds were from S0 to 100, A
few cold fronts mey cross the "Hump" during this peri od@ and when
they do the combinetion of unstable air and upslope motion
causes extremely bed conditions. Cumulus will scmetimes build
fo over 30,000 feet. However, these conditions seldom last for
more then 36 hours. The frezzing level is between 14,000 and
16,000 feet and where clouds are encountersd icing is rether
severe. The most dangerous level is between plus two and minus

ten degrees centigrade.

3. China

In China the weather divides itself into two main seasons: Winter and
Summer. !Yinter includes the months November through April; Summer consists

of the months May through October.

Winter. Of the two seasons, Winter is definitely the worse. As
the forwsrd bases lie in a pocket surrounded by mountains reaching
to about 10,000 feet cn all sides, air beccmes trapped and stagnutes
there for long periods of time. The greatest hazerd to flying is
the poor visibility caused by haze, Visibility is rarely over six
miles during the day and falls to as low as one - half to one mile
during the periods of darkness. It is worse at sunrise and shortly
after sunset. Ceilines will average betwsen 2000 and 3000 feet snd
there are about 1€ days per month when the sky is more than 5/10
covered. The clouds are stratiform and occur in leyers up to and
above 12,000 feet. As the freezing level fluctuates from a low of
4000 feet in Januery to high of 12,000 feet in April, the denger of
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collecting rime ice on descent or ascent is always possi
Precipitetion is 1ight during this season, being mostly in
the form of drizzle. There is en average of four rainy days
per month. Surface winds are light northerly, while winds
above 10,000 fest are moderate and are ususlly westerly.

b. Summer. As the visibility improves, Surmer cen be considered
the better of the two seascns. There are about 25 cloudy deys
per month, but the clcuds are cumulus type which give broken
sky cover with ceilings above 3000 feet. The combination of
the nonscon end upslope effect gives about 14 rainy days per
month. Visibility is good, rarely fallins below three miles
except in precipitation. The freezinz level fluctuates from
12,000 feat in October to 20,000 feet in August and icing will
cause little trouble except in May and October.

B. [EATHER CONDITIONS OV:R MANCHURIA, JAPAN, FORMOSA, SOUTHERN
CHINA AND THE PHILIPPINE ISLANDS.

1. Manchuria

In the wWinter the climate of Manchuria is dominated by polar continental air
masses, and in the Summer by maritime subtropical air masses. Fall and Spring
are periods of transition from one air mass to the other. Consequently, the
Winter season with 11 to 16 days per month with clear skies and its cold, dry
continental air is particulerly suited for high level bombardment, with only
three to five days per month with cloud cover more than 8/10; whereas, the
Sumner frequency is 10 to 1% days. Spring and Fall frequencies are variable,
depending upon the degree of transition, but generally range between five to
ten days per month.

Ea wintgg. Thunderstorms are rare. Severs icing occurs most
frequently during the winter months in Southern Manchuria
({.e., south of 42° N,) but then only six to seven days per
month due to lack of cloud cover. Northern Manchuria is so
cold at high altitudes that icing is rare in winter. Fog
rarely occurs in the winter but visibilities less than two
and one = half miles ere sstimated to occur on five to ten
days per month from September through Merch as a result of
haze end dust. Ten to fifteen days over six miles is the
rile. Winds aloft are generally westerly to northwesterly,
sometimes going to north in polar outbreaks. Speeds from

25 to 35 knots are aversage,

b. Summer. Thunderstorms have their highest frequemcy from kay
through September, but then they only occur two to four days
per month. Severe icing is rare in Southern Manchuria, but
moist, cold eir aloft in Northern Manchuria during the cloud-
iest season causes the risk of icing to be greatest in summer.
Visibility is restricted to less than six miles about five to

aight days per month because of haze, and fog occurs about
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once & month. Visibility asbove six miles is, 1=17ml""€"+lti='!- ‘

aveilable on at least 18 days per month. Winds aloft are
light southwesterly.

¢. Fal) and Spring. The periods of Fall and Spring have
climatic conditions which fall betwesn those of Winter
and Sumer and the frequencies will be more similar to
the sumsr frequencies in the lste Spring and early Fall,
and near winter conditions in late Fall and early Soring.
Otherwise the situation will depend upon the dominant eir
mass during the transition periods of Spring and Fall.

d. Winter Route. Enroute from the forward bases to a target
in Manchuria the most hazardous weather will be encountered
over the mountains that border the Red Basin on the north-
east. This is probably due to the fact that the poler
continental air that streams down the eastern side of the
high end 1s normally centered around the Gulf of Pohal, is
modified in the lower layers by the passage over the Yellow
Sea. Thus, where it returns to the plains of north China,
it is unstable end moist in the lower levels, Although
extensive cloudiness exists in the plains, the forced rise
of air in the mountain area produces frequent thunderstorms
which penetrate layer clouds on the eastern side of the
range. Although layer clouds contain rime and sometimes
clear ice in the lower levels, they produce severe icing
conditions in the towering cumulus and cumulonimbus. The
tops of the turbulent clouds extend up to 20 to 25 thousand
fest and the turbulence is severe. DBeyond the mounteins,
in the plains, the cloud coverage in Winter is extensive, but
usually stratiform, and the icing conditions are light to
moderate rime. Thunderstorms may occur &t any time of the
day with the passage of a cold front preceding a fresh out-
breek of polar air, but otherwise they are infrequent late
afternoon occurrences. The climate in gemeral is similar
to that of our middle states bordering the Mississippi River.

e. Summer Route. The mountains in the Summer produce severe
thunderstorms in the late afternmoon and evening which tend
to dissipate towards dewn, lesving a thin stratiform layer
covering the mountains. The frecuencies of thunderstorms
over the mounteins ere greatest in the spring and summer
months in conjunection with treiling ends of the polar front.
The China plains in Summer have fairly mild conditions, but
the thunderstorm frecuencies are high in the late afternoon
and evening. The freezing level over the route during the
sumer season is 17,000 feet, gradually sloping downward to
16,000 feet near the Gulf of Fohai.

2. Japen

Flying weather ove
subsscuent orogravhic action,

r Tapan is controlled largely by monsoonal effects with
frontal weather, end typhoons. The backbone
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:: E:::tain ranges running northeast-southwest on the Jepanese s ceuse,
‘Eﬂtarnﬂr‘ orographic uplift of the northerly monsconal flow, #iving north-
In ereas maximum cloudiness, and southeastern targets minimum cloudiness.
Summer, similer uplift of the southerly momsoon ceuses maxizum cloudiness

:;E; Sﬂ:thﬂﬁﬁtern targets, and e minimum over the northwestern arees. Tareets
thel?ua u, aych as Uapaseki ané Sesebo, get a meen hich eversge of cloud cover
It 5§Ha;éarﬂsnﬁ because of exposure to both winter and summer monsconal flow.
0 ould be nufed that the winter monsoon is strongsr and more persistent

en that of th: summer, due to the steep pressure sradient existing betwe=2n
continental hich pressure and North Pacific low pressure. In the Swmer, the
giz* is around the rather loose eradient of the Fscific hirh pressure cell.
"rontel effects may be considered as being superimposed on the monsoonel com=
ditions, or interrunting the monsoonsl flow at times., The polsr front is
locatad east of Jepen cfuring the winter months, with families of d==p cyclones
develovine =lonz this front end movins northeast into the persistent lorth
Facific low. In *he trensitionsl periods, Soring and Fall, the mean position
of the polar front crosses Jepen with increased frequency of cyclones, directly
affecting Japan with precipitation and clouds at verious levels. This condi-
tion often extends into mid-June and mid-July, lesseninz only es the poler
front roves irlend., Typhoons occur from July through COrtober, and ell c® the
southern Jepenese watsrs and coasts are likely to be visited by three to four
such storms durine these months. Cloud decks and high winds extend to eltituds,
mekins bombarédment at altitudes of 30,000 fect end higher impossible. Icinz et
about 24,000 feet is the hicnest the freezina level will reach in the sumer
months. Consequently, icing may be expscted in the clouds above this level
during mll sessons. Forward visibility =1 f1izht level will be unlimited in
the sbsence of frontal weather or typhooms. Ctherwise, forwnrd visibility will
lower to the point of meking formstion flyins aifficult or prohibitive., Tog
will not cause frequent visibility impediments to Jepanese area. Nacasakl, for
instance, has & hirh of two foggy days in June, while Hiroshima on the south-
west coast of Honshu hes a high of ome day in November., Thundsrstorm sctivity
reaches & hizh aversse in summer. Hiszhest frequency to be expected is seven
or eicht days per month during July end Aurust with the oversll svercge much
less. However, cold flow of eir across the warmer 3cs of Jepen in the wirter
cruses instability in the lower levels. ™.is results in the usual type of
cumulus sné stretocumulus cloud as the gir is 1lifted over the land.

z, Formosa, Southern China and the FPhilivpine Islends.

The sres under consideraticn is & fen-shaped regicn extending from Chenstu
towards the southeast, Tor a radius of about 200 miles east and south of
Chenztu stretches the Red Basin. It is an area of zently rolling hills, few
of which are higher than =000 feet above sea level. « rerion of low mounitins
rancing from 6000 to 7000 feet forms & roughly circuler boundary to the besin.
The area continues through e somewhet lower group 1o the scuthwest none of which
reach 6000 feet, to the higher sbuttments of the Himalayas which attain 10,000
feet due south from Chengtu. To the east and east-southeast, the ares we are
concerned with, the rim of the basin is lowest and the rounteins forming it
persist to the coest as an intermittent sprinkling of low hills renging from
%000 to 6000 feet in elevaticn. Across “the 100 mile streit from the port of
Amoy lies the iglend of Formose, the distinguishing topogrephical feeture of
which is = Tupwed mountsin ridge oriented north-northeast by south-southwest
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Ié?:Q:hizh reaches over 14,000 feet at its highest point. This ridge

i 1; ruptly from the east side of the island but slopes off gently to

Chg ains area on the western side. South of Formosa and across the South
na Sea from Hong Kong are the Philippine Islands. Their topography is

mounteinous in cheracter, with pesks resching to between 9,000 end 10,000

feet, but due to the complexity of the archipelago it cennot be reduced

to the simple one-ridge system of Formosa.

8. PFormosa. The same monsoonal flow which controls China governs ithe
weather of Formosa, but due to the simpler topography of the island
the resulting weather pattern is likewise simpler. During the
winter monsoon, October through March, the air flowing up the
windward mountein slopes gives cloudy end rainy weather in the north
and east parts of the island. As en eversge 20 days per month have
more than 8/10 cloud cover from December through Mercn, end only one
dsy per month hes less then 2/10. Stratus cloud types predominate
with tops varying from 2,000 to 12,000 feet. Durine this period,
the south end southwest portioms of the island are having relatively
dry down-slope winds with consecuently less cloudiness and little
precipitation. The average number of clear days average four to
nine per month fram October through Februery. OSnow caps the higher
mounteins during the Winter and occasionally fslls as low &s 3500
feet. Otherwise, precipitation is rain or drizzle. During the
surmer monsoon, June through August, the situetion is reversed, with
up-slope winds producing clouds and rain in the south and south-
west, end down-slope winds producing clear weather along the north
and east coast. An aversge of two clear days ver month oceur in
the southwest, with 15 days of rain. The cloudiness is mostly
convective, and consequently is &t a pinimum sround sunrise. Thunder-
storm ectivity is frequent, and most of the_precipitation occurs as
heavy intermittent showers. The southwest monscon is neither as
strong nor as constant as the northeast one, end is frecuently
interrupted by frontal influence, with consequent modificetions of
the sessonal weather patterns. Typhoons affect Formose with about
the same freguency as China proper.

b. South Chins Meinlend. FProbadly the most important sinzle westher
control in ell of Southeast Asia is the monsoon circuletion cormon
to all parts of the area. The winter monsoon usually dominates
the months from October through March with a flow of cold winds
which reach South China from the northwest and east, having picked
up consideradble moisture from the South China Sea on the way. April
and May are transition months during which this flow weakens, e&nd
from June through August the sumer momnsoon reigns as a rather weak
flow from the southwest in Southwestern China, &nd from the scuth-
esast in Central end Southeastern China. The ch=mge back to the
winter regime occurs rather sbruptly with strons outbresks of polar
air during the month of September., Althoush the northeast monsoon
is the stronger flow, at the surface it is the shallower being replsced
by westerlies as a general rule at 10,000 feet or frequently lower.
By contrast, the summer monsoon which is light and essily masked by
1ocal effects at the surface, flows deeper, with southerly currents
saxtending at times to the 15,000 or 20,000 foot levels, Meximum
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cloudiness and precipitation occur during the

Summer, with minimum in the Pall and early Winter. Also, 5. N

cloudiness 1is greater along the coest than in the interior in
all seasons, although this is influenced a great deal by

various local effects. Extra-tropical cyclones are rare south
of 25 degrees north latitude, but there is & quasi-stationary
front between the polar air of Nortk China and the tropical

air of South China on which shallow waves appear. Aay kind of
lifting will produce clouds and precipitation in the moist,
tropical air mass of the summer monsoon, and these wave dis-
turbances end genersl overrunning over the front produce much

of South China's spring cloudiness and rain. Winter cloudiness
which varies widely dependinz upon local terrain, is usually due
to up-slope action when the moist northeast or east current hits
the China comst, or to outbreaks of polar continental air. The
persistent sll-season cloudiness of the cosstel ares is shown by
data from Hong Kong:

Month Jen Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Av No.Clear*
Days per month T B S T ke Gl | Sme o e PR

Av No.Cloudy
Days per month 15 20 21 21 20 18 15 14 10 9 8 14

*Clear indicetes less than 2/10 cloudiness, cloudy more than 8/10.

Convective clouds ere the dominant type in Summer, and thunder-
storms constitute an important hezard to flying. Such activity
is most frequent inland and over mountainous areas. The normal
ssason for thunderstorms is from March through October with &
meximum frequency which, while it varies somewhat with locality,
usually occurs inm June or July. Activity is infrequent from
November through Februsry. The icing level usually ranges from
15,000 feet in Sumer to €,000 feet in Winter with minima of
10,000 feet in Summer and 4,000 feei in Winter occurring occasion-
ally. The icing hazard 1s greatest in thunderstorms, end there-
fore, is greatest in Springz and Summer when such storms are
frequent. Winter cloudiness is stratiform as a rule and usually
not extensive or deep; so, except over mountainous reziomns or in
zones of frontal activity, lce is not apt to be a hezard during
thet seasom. All routes in and out of the Red Basin pass over
mountains of some sort, and since the Basin area is persistently
cloudy in winter, ice is = serious problem there during the
winter months. The most sevare weather encountered in this area
occurs in tropical cyclomes or typhoons along the South China
coast. The normal typhoon season is coincident with the period
of the southwest monsoon, with frequency of occurrence reaching
a maximm in August and September. The averase frequency with
which they hit the South China comst 18 once in June, twice in
sach of the months of July, August, and September, and once in
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October. They are relatively infrequent in November, December,
:nﬂ May, and almost never reach the coast during January through
pril. As a rule these disturbances do not move inlend any
great distance, dissipsting shortly sfter crossing the coastline.

5 I 8. Here sgsin we find a period from May to
eptember during which the main air stresm across the islands

is the southwest monsoon. This is repleced from October through
Januery by the northeast monscon. In addition there is & some-
whet longer transition period from February through April during
which the trade winds from the east and southeast dcminate the
pettern. Uneltered by other influences, or perhaps with a
simpler topography, this arrangement would produce a distribution
of cloudiness essentially the same as Formosa's. Manila, which is
sheltered from nearly sll except the southwest current exhibits
this, heving 18 clear days against six cloudy days per month fram
July through September, However, a great deal of the archipelago's
serrated coastline 1is nearly always exposed to one current or
another, with the resul% that the skies are rather cloudy during
all months., The type of cloudiness varies, however. There is a
mixture of stratiform end cumuliform types in Winter, with
curulus occurring more characteristically in the southern islands,
while in Summer convective cumulus i1s ths rule over the whole
chain. Thunderstorms with heavy showers occur during the whole
year, resching maximum frequency end intensity in mid-summer. The
icing level averages around 13,000 feet in these latitudes, and
gsevere icing conditions are found in thunderstorms about that
level. Again, like Formosa, the normal air flow patterns are
{nterrupted by cyclonic systems of various kinds. True extra-
tropical cyclones rarely occur so far south, but shallow frontal
waves influence the ares, and in addition, the islands lies across
the normal typhoon belt. Both of these circumstances tend to
{ncrease the aversge cloudiness. Typhoons develop east of the
Fhilippine archipeslago and pursue two characteristic tracks; one
slmost dus west scross the islands, the other recurving to the
north and northeast in a parabolic path tangent to the island
chain or missing it altogether. This pattern shifts as a unit to
the north in Summer and south in Winter, the normal westward
branch of the pattern moving from Northernm Mindanao during Winter
and from just north of Luzon during the Sumer.
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XIVe. MEDICAL ASPECTS OF COMBAT

By the term "Physiolozy of High Altitude Flying" is meant the chenges in the
functions of the humen body when it goes from the earth into the eir.
Included in this are changes in your rete and depth of breathing, changes
in your body heat-regulating mechanism, changes in the requirements of your
body tissues for oxygen, and so forth.

Man is eble to adjust to his surroundings to = remerksble degree and every
day on the ground we make adjustments for chenges in environmentsl tempera-
tures, for varying degrees of physical activity as well as rest, for changing
requirements in emergy output, and for verying degrees of food intake. How=
ever, in the air and especially at relatively great =mltitudes in the =ir, the
changes made suddenly end satisfactorily by the human body are numerous end
of considerable magnitude. Therefore, it is important for a1l of you who fly
to be familiar with some of the fundamentel changes that your bodies undergo
under such conditions. The envirommental changes of greatest physiologiecal
significance that we are interested in are, marked changes in barometric
pressure and marked wvariations in temperature.

When we measure barometric pressure we are actuaslly measuring the weight

of a column of air one inch square, at sea level. This we know to be 14.7
pounds per squere inch or in terms of millimeters (mm) of mercury (Hg) 760.
Therefore, at standard conditions of temperature and humidity, every square
inech of our body supports a column of air exerting a pressure of 14.7 pounds,
and since this pressure is the same within our bodies as on the outside, we
are unaware of a sense of pressure on our bodies. A measurement of 760mm Hg

is known as one atmosphere.
A. OXYGEN NEEDS OF THE BODY AND ANOXTA

All air is composed of oxygen, nitrogen, carbon dloxide, and small insig-
nificant amounts of inert gases, but our primary interest is in the oxygen
content. Air consists of approximately 21% oxygen by volume, This percen-
tage of oxygen never varies with eany altitude that we fly, but the important
point is that the air itself becomes less dense or less heavy as we ascend.
In other words, one quart of air at sea level will contain 21% oxygen and
one quart of air at 30,000 feet will contain 21% oxygen, but the gquart of
air at 30,000 feet actuslly contains less oxygen by weight, because of the

decreased density of the air.

In order to function normally, the human body must receive adequate amounts
of oxygen for the body cells and tissues. This means that the quantity of
oxycen in the asirspaces of the lungs must be adequate in order to maintain
a sufficient supply in the blood. It is the partial pressure or density of
oxygen in the lungs that permits 1ts diffusiomn through the lung walls into
the blood. The partial pressure of oxygen is directly proportionate to the
barcmetric pressure, and as the barametric pressure falls upon ascent so
does the partial pressure of oxygen in the lungs. Consequently, the blood
gets less and less OXygen as do the tissues. Thus there is a need for

furnishing & supplementary supply of oxygen at altitudes.
XV -1



The term emoxia will be heard frequently and you will receive lectures on

this subject from your Squedron Surgeon. Anoxia mesns without oxygen and

¢en mean any degree of deficiency in oxygen, fram the mildest to the most
severe. Severe anoxia will result in death, It is necessary for all persons
who fly to be able to recognize the early symptoms of anoxia, so that adequate
steps may be taken immediately to prevent serious or fatal anoxia. The
following are the signs and symptoms which may serve as an adequate warning
8ignal and should not be disregarded,

8. Change in rate and depth of breathing with breathing becoming more
repid and deeper.

b. Frequent sighing and yawning.

¢c. Vague feeling or anxiety which diseppears as anoxia becomes more
mﬂrkﬂﬁ .

de Loss of judgment and insicht into our own predicament. This may
take effect before you experience any of the above symptoms or

signs,

e. Fesling of elation and heppiness or, in some people, feeling of
extreme fatigue and drowsiness. Very similar to our reactions
when we get inebriated (drunk).

f. Unconsciousness. It is important to remember that unconsciousness

may come on suddenly snd without werning and without any of the above

listed signs and symptoms being experienced.

From the above list it is easy to see that loss of judegment and inaight into
our own predicement, as well as sudden unconsciousness are the effects of
oxygen-want that give us no warning and may be the first or only effects
before a serious state of snoxia is reached. Picture the pilot of & bamber
suffering from a gradually increasing oxygen deficiency. At first he breathes
more deeply and rapidly occasionally sighing end yawning. Soon he feels giddy
and light headed with rapid changes to a feeling of joy and contentment with
no eares or worries, in spite of the fact that his ship is completely out of
formation and heading in the wrong direction. Finally he loses both con-
sciousness and control of his airplane. This has happened - it isn't mere
fiction. Don't let something like this happen to you or any of your crew.

How do we prevent oxygen deficiency? Simply by supplying ourselves with =a
supplementary source of oxygen at the proper time and using it as long as
necessary. Detailed and specific instructions in the use of oxygen and
oxvgen equipment will be given you by the surgeon and personal equipment
officers. You must pay attention to what these men tell you. It is for

your benefit, not theirs.

st that all personnel use supplementary oxygen

Cormand we insi
In this bin pressure is equal to an sltitude from 10,000 feet

when the pressurized ca
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:ﬂ and this means that your mesk is sdjusted and you are ready to breathe
the oxygen when the esbin pressure arrives at 10,000 feet. On descent,
you stay on oxygen until 10,000 feet cabin pressure altitude is reached.

We all realize that the wearing of an oxygen mask is at best somewhat
uncomfortable and cumbersome, but we also realize that a conscious sand
useful crewnan is far more valusble then en unconscious and anoxic person
Who requires the help of twoc or th-2= other crew members to save his life.
When the aircraft is flying at an altitude above 10,000 feet the oxygen
mask must be kept handy for immediete use in case of cabin pressure failure.
This is especially true over the target.

2+ Desrees of Anoxis at Verious Altitud A a Indivw .

Altitude Useful consciouness Unconseciousness Death will occur
will last will occ

15,000 ft. hours rarely rerely

18,000 ft. 10 to 15 minutes 4 to 6 hours rarely

25,000 ft. 2 minutes 5 to 8 minutes 1/2 to 4 hours

30,000 rt. 45 seconds 1 minute 20 minutes

35,000 r¢. 25 seconds 1 minute 20 minutes

40,000 rt. 10 seconds 30 seconds 10 minutes

This gives you an idea how much time you have to get your oxygen mask on in
the event of cabin pressure failure.

B. EFFECT OF PRESSURE CHANGES ON EARS, SINUSES AND INTESTINES

It bas been previously stated that we are not awere of the effects of pressure
on our body at sea-level because under ordinary circumstances the pressure is
the seme inside and outside our bodies. This equality of pressure must be
meintained in ascending and especially in descending. One should be fully
aware of the proper methods of maintaining equal pressure within and without

the body.
1. Ears.

The anatomic construction of your ear consists chiefly of an external ear,
a middle ear cavity, and an internal ear. The middle ear cavity is comn-
nected to the outside air, so to spesk, by a tube which leads from the ear
cavity to the back of your nose, This tube normally stays open, thus
allowins air to come in or go out. Many people can open this tube at will
by yewning, chewing gum, hollering, snapping the jaws, etc. If one has a
cold, there is a great tendency for the opening of this tube in your nose
to close due to swelling end congestion. The results of this tube being
closed is that on going up, the air usually rushes out of your middle ear
cavity with sufficient pressure to open the tube. On coming down, however,
this tube remains closed, thus preventing air from entering the middle ear
cavity. Thus you have less pressure within your middle ear cavity than the
pressure on sn ear drum itself. This results in e condition known as
asero-otitis and can be extremely painful as well as a cause for grounding

you for a considerable period.
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T you have a hesd cold that is sufficiently severe to cause your nostrils

to plug up, do not ¢ s
e
fitness fn; £lying. 15 e your Squadron Surgeon and he will determine your

2. Sinuges.

ﬁ;;;i:rig:tgha :;nusas are cavities within the hesd snd the seme thing may
am you fly when their openings are swollen and t
completely closed. PRRLTG en and partially or

De es 8.

Since all gases expand at altitudes, it follows that gas within your intes-
tines will similarly expand. Few people have trouble, since this gas is
easily expelled by belching or by the rectum, but occasionally a large amount
of gas in the intestine will give one symptoms. Avoid eating large meals and
drinking carbonated beverages prior to missions and avoid the gas-forming
foods. Your Sguadron Surgeon will sdvise you on this subject.

4, Asrcembo 11m .

Aeroembolism or "bends" is the result of decreased atmospheric pressure
accompenied by the formation of nitrogen bubbles in the blood and body
tissues. Aeroembolism is not met at the altitudes we fly so it is not a

rroblam to consider.

5. Changes in Temperature.

Temperatures drop sbout two degrees centigrade for every 1000 feet of altitude,
atarting from an assumed ground temperature of 15 degrees centigrade. Above
25,000 feet the tempersture is guite constant around minus 55 degrees centi-

grade.

C. PRESSURIZED AIRPLANES

By pressurizing the airplasne to a higher internal pressure them the pressure
outgide, a simulsted lower altitude is created. In your airplane the degree
of pressure is automatically regulated to maintain an 8000 foot cabin altitude
up to 30,000 feet actual altitude. Oxygen is of course unnecessary at such

an eltitude. However, all the ususl oxygen ecuipment must be in readiness,
for if the pressure is lost in the pressurized portion of the airplane, as a
result of an opening formed either spontaeneously or as a result of enemy gun-
fire, all occupants will rapidly escend from the simulated low altitude to the

actual altitude and oxygen will be needed very soon.

Though many stories have been circulated about the danger of rapld decompression

of pressurized airplanes there is now adequate proof that in the B-29, there is

no danger what so ever. Consult your flight surgeon for further information.

D. FIRST AID IN COMBAT

Adm s+ sid to s wounded man while you are flying in combat at
e wring g8 below zerc and the air rough, is

28,000 feet with the temperature 40 degree

AN e s s e 22le b i
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guizzgﬁaﬂea%ngitrhrant then debbing some iodine on Joe's cut hend in the
of first'nid 1nmu3t familiarize yourself with the fundemental principles
ke, combat so that under stress and strain of battle you can
e clently in this capecity if necessary. Your Squadron Surgeon
s €cture you on this subject. Stay eweke and learn something because
andm::ﬂ:;H: Bn?ing your pel's life some day in the near future. The radio
S - perators are specially trained to administer first aid aloft.
~1€y are skilled in knowledge anf use of the contents of the first aid and
plasma kits sboard all B-29 combat aireraft.

1. Shock.

Learn to recognize shock early. The rapid pulse rate; extreme pallor; cold
sweat; end deep, sighing breathing are the mein siens to look for. Plain
hemorrhace, and eXxposure are the mein causes of shock. Remember the following
four points and you will be doing everything possible for & men with shock,

s See that the mean has an adequate supply of oxyzen at all times.
b. Stop the hemorrhese (see persgraph 3 below).
c. Keep the patient werm at all times.

d. Administer morphine (see parsgraph 2 below).

2. Use end Misuse of Morphine.

Morphine is furnished to you in metal tubes, known as syrettes, eech of which
contains one-half grain of morphine solution. lorphine is a powerful nercotie
and in the hands of the inexperienced cen be = dengerous drug if not used
according to instructions. Keep the following points in mind:

2. The dose for the aversge man is the contents of ons tube, nemely,
one-half grain. In most cases this dose will not have to be
repeated before the patient is seen by the Surgeon. It will take
about 15 minutes before the morphine will begin to relieve pain.

be Indications for the use of morphine are: (1) Severe pain and (2)
Shock.

c. Never use morphine when:

(1) The patient is unconscious.
(2) The petient has a serious head wound.
(3) The patient has a wound which interferes greatly with his

ability to breathe.
(4) The patient has only a minor wound which is not giving

serious pain.

s, H rhare and nte.

te application of a
Most cases of hemorrhage can be stopped by the adequa PP
pressure bandege. Apply the ordinary dressing, placing it firmly over the

v -5
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wound so thot it is exerting some pressure on The wound surfece. This ean

be best dore by re-enforcing the dressing with roller bsnduces,

A small peéricntage of wounds will not stop bleedins upon applicution of e

pressure bandace and will require the use of 2 tournicuet to stop the

gimnrrhagﬂé The proper use of the tourniquet will be demonstrated by your

szgannéi -ake sure when you apply = tourniquet not to forget =bout it.

. patient may end up with a gangrene of the foot or hand if the entire
ood supply has been stopped for a prolonged period of time. 4 tourniquet

should be loosened and rege+ every £0 ninutes,

Fractured arms and leps can be made & great desl rore comtortable by
splinting them. Wooden splints will be found in the suxiliary first sid
kit, of each bomber. In the case of an injured lsg it can bs splinted to
the good leg. In the cese of urms, any suitable material can be used for

a splint, such as a rolled blanket, rolled up flying jacket, etec. 4 siuple
method of splinting en arm is to simply use the shirt front as n support
for the hand and wrist end bind the arm close to the body. Do not try to
set the fracture. Move the injured pert es little as possible and hendle
it very rently.

In cases where there is suspected fracture of the spine, disturb the patient
as little as possible and let the Surceon supcrvise removal of the man from
the airplane. Detailed instruction will be ziven by your Squadron Surzeon.

4. iArtificisl Respiration.

Every man must know how to give srtificisl respirstion. Your Squadron

Surgeon will demonstrate the accepted methods of giving artificial respira-
tion. On many occasions artificial respiration hes savsd a men's life.
Ceccasionally a melfunction in the oxysen system mey cruse a msn to lose
consciousness. It is of the utmost importance that when any man loses
consciousness because of lack of oxygen, an adeguate supply of oxygen be
furnished him &t once. If, when an adequate supply of oxyren is Turnished,
the man does not breathe automaticelly, artificisl respiratiocn must be started
irmedistely. A man will never get oxyren intc his lunzs even though the
supply to his mask is sufficient, if he is not breething the oxygen in. Arti-
ficial respiration given immedietely will insure his retting oxyrgen inteo his
lungs and then into his blood. Artificial respirstion should be continued
until such time as a man is breething regulsrly and satisfactorily. He
should not be left unattended until he 18 conscious and aware of his surround-
ings. YOUR ENOWLEDGE OF ARTIFICIAL RESPIRATION MAY SAVE YOUR PAL'S LIFE.

E. PHYSICAL FITNESS

You have been selected for flying duty becsuse you satisfactorily fulfilled
the recquirements for physical as well as mental fitness. It is your resoon-
sibility to see thet you maintain this fitmess to fly at all times. Under
conditions of combat this is not alweys easy. The primery job of your
Squedron Surgeon is to help you maintain physical and mental health, and he
will advise and help you whenever possible. Feel free to consult him about
any problems you have, no matter how trivial they may seem to you.

av - 6



e et

Try to get at least seven hours 8l

sep every night. It is very important
that you get sufficient sleep on nights preceding missions. Open the
windows in your sleeping quarters to get plenty of fresh air.

2. Personal Cleanliness.

4All stations have very adecuate washing and shower facilities. Simply
because you are in a themtre of operations doesn't mean you have to go
without a shower for weeks at a time. Keep your body clesn by taking

showers or baths at least three times a week.

Do not sleep in the underwear you wear during the day. If you do not have
pajamas, sleep in the nude or use a suit of clean underwear for sleeping
purposes only. Adequate laundry service is provided. There is no excuse
for not having clean clothing at all times. Underclothing and socks should
be changed at least twice s week, preferable oftener. In emergencies you
can wash out your own underclothing snd socks.

%« Alcohol and Tobacego.

A word to the wise 1s sufficient. The excessive use of tobacco and mlechol
will impsir your physical condition as well ss making you an easy viectim
to =noxia, frost bite and early fatique.

4. Athletics end Recreation.

All stetions have supervised programs of athletics and recreation. Usually
it 13 on a voluntary basis end you are encoursged to participate. It is
extremely importent thet you heve an hour or two of wigorous exercise two
or three times a week. Some stations set aside one afternoon per week for
orcenized athletics. Take advantage of these oprortunities and get out for

some healthful fun.

5. Pngsses and Leaves.

All combet crews sre rmiven adequate passes and leaves. You are encouraged
to take your passes when they come due and to leave your gtation for the
specified veriod. The change in environment and scenery is a good tonic.

6. Veneresl Disease,

flonorrhea end syphilis are serious problems. These two diseases account for
many days lost and many men becoming unfit for further duty. You will receive
frequent lectures on the prevention of gonorrhea and syphilis, and various
methods of prevention will be demonstrated to you. These lectures are siven
for your benefit since you may be the unfortunate person to contract a
venereal disease if you are not properly instructed in prevention. Pay
attention and follow instruction. Remember that if vou contract a venereal
disease you will not only serve to prolong the war by your cbsence from duty
but you will possibly impair your health for the rest of your life.

THE RTSK DOES NOT JUSTIFY THE PLEASUREL

XIV - 7
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8.

9.

10.

F. TEST YOUR ENO.LIDGE!

Whet are the symptoms of anoxie?

Do you check your oxycen rerulator, flowmet:r, end mask at frequent
intervals?

How long can you retain consciousness without oxygen at 25,000 feet?
What effects do chunzes in pressurs heve on the eers and sinuses?
What can you do for yourself to prevent frostbite?

How serious can frostbite becone?

Explein the proper first eid messures for shock, for bleedinz, for
broken bones, and for anoxia.

What are the proper times to sdminister morchine? “hen should morphine
not be used?

Have you practiced srtificial respiration within your sircraft?

Can you honestly say that you keep in pood physicsl trim for a
grusling tour of combut operations?
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In the Southern-most part of Mew Mexico, known as the "Land of Enchantment,” lies the Alamogordo Army
Air Base. It is situated on an immense table-land, known geclogically as the Tularosa Basin, between the Sacra-
mento and San Andres mountain ranges.

Original construction of this. Ease began in February, 1942. The United States Engineering Office was the
first building erected on this barren area, that was scon to bacome one of the United States Army Air Forces® finest
training bases.

On April 9, 1942, thirty enlisted men of the 56th Materiel Sguadron, under the command of 1st L. FLOYD
B. SIEGMUND arrived for a pericd of temporary duty. These were the pioneers for the men to follow and theirs
was a rugged existence.

Az the months passed the Base grew into a smooth, efficient runmning, training center. Here it was that numer-
ous heavy bombardment crews entered and completed their last phases of training before embarking for the
various theatres of operation.

In conjunction with this Base is the Bombing and Gunnery Range, which is at the present time the largest
of its kind in the United States and the fourth lsrgest in the world. It is sixty miles long and thirty miles wide.
Targets are maintained for the bombardiers and gunners of the world's finest heavy bombardment crews. Here
they further perfect the precision and technigues that have so painfully been felt by the enemiss of freedom-
loving men.

The pages of this book graphically portray enly a small number of the many training and recreational facil-
ities aftorded at the Alamogorde Army Air Base,

We of the Alamogordo Army Air Base have but one purpose, and that is to continue to train precision heavy
bombardment craws so that the forces of avil may forever be stamped from the face of the earth.
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B-24's on Ramp. Old Baldy Sub Depot Hangar
Mountain in Background. with B-24

Base Library Base Theatre
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Qasis Lawn Qasis Swimming Fool




Radio Room

Propellers

I Par-rigger Packs
Parachute, Para-
chute Department

Parachute Department




GUNNERY SCHOOLS




Ruidoso, Nearby Mountain Resort.
A rest camp is maintained in the
summer for personnel of this base.
Facilities are horseback rding,
fishing, skiing, tobogganing, hik-
ing, etc.

Open year round.




Basketball Game

AAR Alamogordo Team




Sports at Alamogordo




Swimming Class

Swimming

Pool

Gymnasium
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AAB

Alamo
Team
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Weather Observation

Control Tower

Control Tower

Bombs—Practice




Surgery—Base Hospital

Base Hospital Déntist

Base Hospital
Dental X-Ray




Ward Opening

Shirley Ross in
Hospital Receiving Center

# Base Hospital Ward 5

¥

Shirley Ross of Picture
Fame and Lucky GI

Base Hospital
Murses




S0 and Shirley Hoss

WAC Wedding




WAC Show

First WACs at Alamogordo




Visit of Edgar Kennedy

WAC Activities




d
"
=z

Weddings




Base Transportation

Blind WVisit Air Base

Inspection by the Blind

WorLo  War

Lt. Robert B. Johnston
Major Huber




K-9 Corps at Alamogordo
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Orderly Room

Colored Mess

Kitchen



service Club Dance

Bar—NCO Club
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Clothing Layout

Baking Ovens

Bunks




I
o
Ly
©

.

&)
=
m
o
E

T
2

2
o

=




Chapel, Alamogordo
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Aerial Shot, City of
Alamogordo

USO Library

Downtown USO




USO Party

Snack Bar USO
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TECHNICAL TRAINING COMMAND
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OCTAVE CHANUTE
1832 - 1910

Distinguished engineer and pioneer in the theory of aviation. Many of the
principles of aerodynamics which he conceived more than a half century ago were
employed in the first airplanes built and are fundamentals even today. His name
is perpetuated in Chanute Field.

Published by
Unjversal Press, San Antonio, Texas
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HEAT TREATING
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UNIFORMS SEEN AT CHANUTE FIELL

e
aall

Ay o gﬂ.lr{

SUMMER KHAKI OD CLASS A

FATIGUE






LANDING GEAR INSPECTION

GENERATOR TEST STAND CLASS AT MOCK-UP — HYDRAULICS

"GETTING DOWN TO THE JOB"







TEST BLOCK

CHECKING PROPELLER PROPELLER SCHOOL
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ENGINEERING STUDENTS ON LINE CHECK
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WATCHING THE GAME



BOXING

FENCING

BOWLING WEIGHT-LIFTING



SERVICE CLUB

SWING AT SERVICE CLUB

MINSTREL MAN



ONE OF CHANUTE FIELD'S TWO LARGE THEATRES

BOB BURNS, SCREEN AND RADIO
STAR, MEETS STAFF SERGEANT
BOB BURNS AFTER SHOW AT
CHANUTE THEATRE

JOE LOUIS SPEAKS
AFTER EXHIBITION BOUT

COMEDIAN HUGH HERBERT'S
ANTICS BRING A LAUGH
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MORE THAN A THOUSAND SEATS IN EACH OF
CHANUTE FIELD'S TWO THEATRES



MAIN RESTAURANT

MAIN STORE

POST GAS STATION

RESTAURANT No. 3
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RED CROSS HEADQUARTERS
HOSPITAL MESS
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MENU BOARD — THANEKSGIVING DAY

GOOD FOOD — PLENTY OF 1T

SLICED ToMATD
S
STUFFED OL 1‘H’EéﬂLEs

HOT PARKER HOUS

SASN BiEAD TS
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RYE BREAD

OLD FASHION FRUIT CAKE

PUMPKIN PIE

MINCEMEAT PIE

|CE CREAM

BUTTER

XED NUTS
MIXED CANDIES
ORANBES

APPLES -
BANANAS
GRAPES
CIGARS
CIGARETTES




Lffuit Like Maw's Cookir'’!

FRIED CHICKEN

HOBBIES




SOLDIER ART



MUSIC

FOR THE MEN OF THE ARMY AIR
FORCES TECHNICAL TRAINING
COMMAND

BAND LEADER

AIR FORCE BAND
CHANUTE FIELD DANCE ORCHESTRA
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