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CONFIDENTIAL AN O1-4OFBA-1A
1. JUNE 1957

FLIGHT HANDBOOK INTERIM REVISION No. 9

Navy Model F4 D-1 Aircralt

PUBLISHED BY DIRECYION OF THE CHIEF OF THE BUREAU OF AERONAUTICS

NQTICE: This document contains information affscting the nafional defanse of the United States within the maaning of the Espionage Law, Title 18,
U.S.C,, Sactions 793 and 794. The fransmission or the revelation of its contents in any manner to an unauthorized person is prohibited by faw,.

Copies of and extrach from this document may not be made, sxcent for U, 5. military use, without spacific approval of the Chief, Bureau of Asronautics.

Of paramount interest to pilots. To be read by all pilots operating these aircraft

- i

1, CANCELLATIIN. None,
2., PURPOSE. To modify the flight resirictions while carrying external auxiliary fuel tanks.

3. The following changes are made to the Confidential Supplemental Flight Handbook Navy Model

FiD~1 Aircraft, AN O1-4OFBA-1IA of 15 December 1956, revised 15 March 1957, including Interim
Revision Number §;

Section V, page 9, paragraph entitled STORES, as modified by Interim Revision Number 8, add
new sub-paragraph ?,.8% under subparagraph ".d* as follows:

"8, At altitudes below 25,000 feet, extermal fuel tanks shall not be jettisoned at
indicated Mach numbers greater than 0,90.%

CONFIDENTIAL
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CONFIDENTIAL 27 AUGUST 1957

FLIGHT HANDBOOK INTERIM REVISION No. 11

Navy Model F4D-1 Aircralt

PUBLISHED BY DIRECTION OF THE CHIEF OF THE BUREAU OF AERONAUTICS

NOTICE: This documant containg information affecting the national defense of the United States within the meaning of i'ha_ Espinr:a:;a Law, Title 18,
U.S.C.. Sactions 793 and 794, The transmission or the revelation of its contends in any manner to an unauthorized person is prohibited by law.

Copies of and extracts from this documant may not be made, excent for U, S. military use, without specific approval of the Chief, Bureau of Asronautics.

Of paramount interest fo pilots. To be read by all pifofsdoperaﬁng these aircraft

1., CANCELLATION. None,

2, PURFOSE. To promulgate flight information concerning the TRANSONIC TRIM COMFENSATICN SYSTEM,
effective on Model FhD-1 Airplanes BuNo, 134919 and subsaquent,

3, The following changes are made to the Confidential Supplement, AN O1-LOFBA-1A of 15 December 1956,
revised 15 March 1957, to the Flight Handbook for Navy Model FLD-1 Aircraftr

(a) Section VI, page 17. Paragraph entitled HIGH SFEED FLIGHT, in the bottom line add the
following sentences after the sentence ending "level flight (see figure 6-3A)":

With the transonic trim change compensator operating, this trim change is eliminated at
altitudes between 40,000 and 45,000 feet and is reduced at other altitudes. Below 25,000
feet the compensator has negligible effect on the trim change characteristics,

(b) Section VI, page 19, Under the heading HIGH SPEED FLIGHT add the following to the CAUTION:

It is most critical at 25,000 feet altitude and below where excessive "g"™ loadings can
result in severe structural damage to the alrcraft,

(c) Section VI, page 19, Under the heading EIGH SPEED FLIGHT in the second sentence of the last
paragraph, change to read as follows:

Between an indicated MACH number of 0.890 and 1,200,

(d) Section VI, page 20, Under the heading FLIGHT WITH EXTERNAL STORES, item "b", add "With the

Transonic Trim Change Compensation System inoperative™ at the beginning of the paragraph and
at the end insert the following:

With the transonic trim change system operative aml with Aero 1A drop tanks carried, the

trim change characteristics of the airplane are compensated for at all altitudes up to
45,000 feet, The compensation is somewhat less effective with abrupt changes in altitude or
abrupt decelerations. The maximum response rate of the actuators which control elevon motion
is fixed and is not rapid enough to meet rapid trim change requirements, This is because the

actuators are programmed to preclude structural damage to the aircraft in the event of =
"run-away" malfunction,

END

CONFIDENTIAL
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FLIGHT HANDBOOK INTERIM REVISION No. 3

Navy Model F4D-1 Aircraft

PUBLISHED BY DIRECTION OF YHE CHIEF OF THE BUREAYU OF AFRONAUTICS

. -
il . -

Of paramount interest to pilots. To be read by all pilots operating these aircroft

R I e

il R, " il i

CANCELLATION: None.

PURPOSE. To promulgate information concerning description of the fuel
transfer pump pressure indicator light and its operating characteristics,
effective on F4D-1 airplanes BuNo 134744 and subsequent,

The following change is made to AN 01-40FBA-1, Flight Handbook, Navy
Model F4D-1 Aircraft of 1 November 1957, revised 1 April 1859; and 1s to
remain outstanding against AN 01-40FBA-1, Flight Handbook Navy Model
F4D-1 Aircraft of 1 November 1857, revised | February 1360, when received:

Section I, page 14A, afier the paragraph entitled BOOST PUMP FAILURE
WARNING LIGHT, add the following:

FUEL TRANSFER PUMP PRESSURE LIGHT. A fuel transfer pump
pressure indicator light (26, figure 1-4, sheet 2) is provided on the
instrument panel. This light indicates the operating status of the main

tanks to sump compartments fuel transfer pumps. The indicator light
will illuminate upon failure of either transfer pump.

Note

Due to operating characteristics of the system,
the {uel transfer pump pressure light may illum-
inate during certain phases of flight even though
the pumps are fully operational, This is caused
by very high fuel flow rates at high power settings
reducing transfer fuel pressure to a point where
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the light illuminates; or, by unporting of the
transfer pumps during high angles of attack
and a low fuel state during landing approach,.
Illumination of the light during these operat-
ing conditions need not be cause for concern
on the part of the pilot, or reason to "down"
the airplane because of incorrectly interpreted
transfer pump pressure light indications.

END
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FLIGHT HANDBOOK INTERIM REVISION NO. 3i

Navy Model F4D-1 Aircraft

PUBLISHED BY DIRECTION OF THE CHIEF OF THE BUREAU OF NAVAL WEAPONS

1.

2-:

Of paramount interest fo pilofs. To be read by all pilots oparuff:ig these aircraft

CANCELLATION. None

PURPOSE. To promulgate information concerning the ingtallation and
operation of the Martin-Baker MK-P5 Ejection Seat, effective on

Model F4D-1 airplanes BuNo. 134 744 and subsequent after incorporation
of 4D Aircraft Service Change No. 164,

The following change is made to AN 01-40FBA-1 Flight Handbook, Navy
Model F4D-1 Aircraft dated 1 November 1957, revised 1 February 1960:

(a) Section I, page 3, add the following: Airplanes BuNo. 130740-
130750; 134744 and subsequent prior to gervice change.

(b) Section I, page 37, add the following superscript after "ball lever"
in the first sentence of the last paragraph: (3)

(c} Section ], page 37, delete footnote effectivities and substitute
the following footnotes:

(1) Airplanes BuNo. 130740-130750 prior to service change.

(2) Airplanes BuNo. 134744 and subsequent; 130740-130750 after
service change,

(3} Airplanes BuNo. 130740-130750 only,

(d) Section I, page 38, after the title of the paragraph following the
WARNING, add the following superscript: (1).

{e) Sectionl, page 38, after the paragraph entitled CANOPY
REMOVER GROUND SAFETY PINS add the following:

CANOPY INITIATOR SAFETY PINS. (2) Two safety pins attach-

ed to a red flag comprised of a total of six safety pins (3, 5,
figure 1-13C) are used to safety the canopy initiators while on the

-1 -
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ground. These pins are located, one on the initiator on the
port side of the cockpil, and the other on the initiator on the

aft side of the ejection gun. A red flag connecting these two
pins, plus four other pins (refer to MARTIN-BAKER EJECTION
SEAT), serves to prevent an oversight in removing the pins
before flight,

(f) Section I, page 38, after the title PILOT'S EJECTION SEAT,
add the following superscript: (1).

{g) Section I, page 38, in the paragraph entitled PILOT'S EJECTION
SEAT, delete the third and fourth sentences and substitute the
following:

Prior to Service Change No. 29 the seat is armed upon canopy
jettisoning. After service change, the geat is armed by pull-
ing the face curtain past the interlock position after the canopy
hag been jettisoned.

{h) Section I, page 38, after PILOT'S EJECTION SEAT, delete
the second paragraph and substitute the following:

The firing mechanism of the NAMC Type Il personnel ejec~
tion seat catapult containg a plunger which indicates visually
whether or not a cartridge is installed. The plunger is
spring-loaded downward and projects from the catapult cap to
reveal the word "LOADED" if a cartridge is in place.

(i} Section I, page 38, delete the footnote effectivities and sub-
stitute the following:

(1) Airplanes BuNo. 130740-130750 only.
(2) Airplanes BuNo. 134744~and subseguent.

(j) Section I, page 38, before the last paragraph, entitled
AUXILIARY EQUIPMENT, insert the following:

MARTIN-BAKER EJECTION SEAT (2)

The Martin-Baker Automatic Ejection Seat, MK-P5, provides
a means of escape from high speed aircraft at most altitudes
and speeds within the range of the aircraft. Safe ejection for
all pilots regardless of weight, may be accompligshed within an
altitude/speed envelope of 50 feet from 120 knots IAS to 370
knots IAS, and 200 feet from 370 knots IAS to maximum
velocity, in a level or climbing upright attitude.

The seat employs a duplex drogue system consisting of a small

-2-
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controller and a main stabilizer drogue. These drogues provide
progressive deceleration and stabilization of the seat to place

it in an attitude convenient for seat and pilot separation. Tension
imposed by the drogues on the parachute and shroud lines provide
uniform, gradual blossoming of the canopy. This prevents squidd-
ing and insures safe separation of the seat and its occupant. The
seat is further equipped with a barostatic control and "G'" switch,
which delay parachute opening during high altitude and/or high
speed ejection. The primary ejection control is the face curtain
handle. A secondary means of initiating the ejection sequence 1s
provided by a firing handle mounted on the front of the seat bucket.
The seat has automatic leg restraint equipment to ingure that the
pilot's legs are held securely during ejection, and automatic leg
releage equipment to release the pilot's legs after ejection.

SEAT EQUIPMENT

EJECTION GUN. The ejection gun mounted on the back of the
seat, provides power for the ejection of the seat and occupant
from the airplane. It is comprised of three tubes which extend
under power from one primary and two auxiliary cartridges.
This gives the seat a final velocity of 83 feet per second. KEjec-
tion gun firing is preceded by pulling of the face curtain or
secondary handle and jettisoning of the canopy.

DROGUE GUN. The drogue gun, (4, Figure 1-13C} propels a
piston which extracts the controller drogue from stowage in the
top of the seat and deploys the stabilizer drogue. The drogues
develop freely without becoming entangled with the seat during
rapid ascent due to incorporation of an escapement mechanism
that allows 1/2 second interval between ejection gun firing and
drogue firing,

TIME DELAY MECHANISM. The time delay mechanism (TDM)
(top right side of the seat) prevents the main parachute from
being opened by the drogue until the seat is stabilized, de-
celerated, and below a pre-set altitude. A TDM trip rod tied
to the airplane structure starts the TDM operation. Below

10, 000 feet altitude and at speeds low enough to prevent actua-
tion of the "G" switch, the TDM escapement mechanism runs
for 1.5 seconds, then releases the drogues from the scissor
shackle and unlocks the seat harness.

At altitudes above 10, 000 feet, a barosgtatic control engages
the escapement mechanism, preventing the TDM from running
until an altitude of 10, 000 feet is reached.



IR No. 31 NAVWEPS 01-40FBA-1
2 September 1960

During high speed ejection at 10, 000 feet or below, where de-
celeration exceeds 3 to 4-1/2 "G", a "G" switch engages the
escapement mechanism of the TDM, preventing operation

until the deceleration load has been reduced, In the event of
high speed ejection, the delay in the deployment of the main
parachute after ejection is the time the "G" switch remains
actuated plus the TDM running time for a total of approximately
3 seconds or less,

SCISSOR SHACKLE, The scissor shackle, (top of the geat)
when opened by descent of the shackle release plunger of the
TDM, allows the drogues to withdraw the main parachute.
This, in addition to release of the shoulder harness and leg
restraint straps, permits pilot and seat gseparation,

GUILLOTINE-AUTOMATIC DROGUE SYSTEM RELEASE.
The guillotine (upper left side of the seat) ig fired by pulling
the EMERGENCY HARNESS RELEASE handle (15, figure
1-13A). Gases from the guillotine cartridge cauge the

piston and blade agsgsembly of the guillotine to sever the
parachute withdrawal line from the automatic drogue system.

SEAT CONTROLS

FACE CURTAIN. The face curtain, (], figure 1-13A) is the
primary control for initiating seat ejection, Face curtain
tengion of approximately 60 lbs. on the primary cable
triggers the canopy initiator cartridge behind the seat. Ifur-
ther face curtain and cable travel is prevented until the in-
terconnect mechanigm sear is removed as the canopy removal
sequence progresses.

SECONDARY EJECTION HANDLE, The secondary ejection
handle, (14, figure 1-134) is utilized in the event that high
acceleration forces or damage {o the primary firing control
should render it's use impossible. Pulling the secondary
ejection handle accomplishes resulisg identical to the primary
firing conirol with the exception that the face curtain is not
utilized,

WARNING

Do not resort to this method of ejection
unless absolutely necessary. Be sure
to keep the spine erect and the head
back when using the secondary ejection
handle.
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INERTIA REEL LEVER. The inertia reel lever, (7, figure
1-13A) manually controls the shoulder harness, allowing the
occupant to lean forward. The lever is moved aft to "recycle"
center for "free movement' and forwardto "lock'. In the
"free movement' position, forces in excess of 2.5 Gs"'

will cause the inertia reel to lock, The inertia reel i1s spring
loaded to take up slack in the shoulder harnegss when the occu-
pant returns to an upright position in the geat.

LEG LINE RELEASE LEVER. The leg line release lever, (8,
figure 1-13A) releases the leg restraint lineg (11, figure 1-13A)
from engagement with the seat to permit manual removal of
the lines from the garter loops.

SNUBBING RELEASE RING. The snubbing release rings, ({10,
figure 1-13A), allow freedom of leg movement when the rings
are pulled.

WARNING

Prior to flight, pull snubbing release rings
independently to permit release of leg re-
straint lines, and at the same time apply
full rudder to the left and right to assure
complete freedom of leg movement.

EMERGENCY HARNESS RELEASE HANDLE., The EMERGENCY
HARNESS RELEASE handle (15, figure 1-13A) releases all har-
negsses, allowing pilot and seat separation. Depressing the red
button (16, figure 1-13A) on the front of the handle and pulling
"up' and ''aft" fires the guillotine, cutting the parachute with-
drawal line, If also releases the harness fittings and leg line
locks, which in turn free the "blue'" and "white" leg restraint
lines from the front of the seat so they may pass fhru the

garter loops as the pilot separates from the seat.

SEAT ADJUSTMENT. The geat actuator is electrically powered
by the 28-volt d-c primary bus. Raising and lowering of the seat
is controlled by the SEAT switch (13, figure 1-5) which has "UP"
"DOWN" and "OFF" position. The seat has a total travel of
approximately 4.9 inches.

OPERATION

Pulling the face curtain or alternate ejection handle initiates
the following seat ejection sequence (see figure 1-13B):

-5 =
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a. The canopy initiator is fired and the expanding gases remove
the exactor pin from the canopy remover, thug firing the
canopy remover, Thig jettisons the canopy.

b. A cable attached to the jettisoned canopy withdraws a sear
from the interconnect mechanism, permitting the further
travel of the face curtain which withdraws the ejection gun
sear, firing the primary cartridge. This cable also actua-
tes the emergency IFF.

c. Expanding gas from the firing of the primary cartridge
causes the inner and intermediate tubes to rise. Initial
movement of these tubes cams the seat latch out of engage-
ment, thus disengaging the seat from the outer barrel.

After 14 inches of travel a port is uncovered permitting
ignition of the lower auxiliary cartridge. After 17 additional
inches of travel the upper auxiliary cartridge is ignited,
giving the geat a {inal velocity of 83 feet per second.

d. The leg restraint lines tighten as the seat rigses, drawing
the pilot'g legs aft to the front of the seat bucket and lock-
ing them in place until they are released by completion
of the TDM cycle, At the game time the emergency oxy-
gen releage is pulled free from the seat pan, activating
the emergency oxygen supply.

e. Initial geat movement up the guide rails causes the TDM
and drogue gun trip rods to pull the drogue gun and TDM
sears, rendering both systems operative. After 1/2
second the drogue gun fires, exiracting the controller
and stabilizer drogues,

f. The TDM prevents the main parachute from opening
until the seat has been stabilized, decelerated and lower-
ed to the preget altitude by the drogue parachutes.

g. 1,5 seconds after altitude and deceleration conditions
have been met, the TDM ghackle release plunger permits
the scissor shackle to open, allowing the drogues to with-
draw the main parachute, At the same time the leg res-
traint mechanism and harnesgs are released, permitting
pilot and seat geparation. The drogues also withdraw
pins on the parachute link line, disconnecting the face
curtain and parachute retaining straps,
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Key to figure 1-13A
1. Face curtain handle {primary ejection control).
2., Parachute ripcord.
3. Parachute ripcord D ring.
4. Rocket - Jet fitting (4).
5. Oxygen hose (2).
6. Seat belt,
7. Inertia reel lever,
8. Leg restraint line release lever,
9. Emergency oxygen supply ''green ring'",
0. Leg restraint line snubbing release ring.
l. Leg restraint line.
2. Secondary ejection handle safety lever,
3. Emergency oxygen supply pressure gage.
1, Secondary ejection handle,
5. Emergency harness release handle,
6. Emergency harness releage handle safety button.
7. Kidney pad.
8. Parachute pack.

s

(k) Section II, page 41, delete 5-6 COCKPIT AREA with steps "a"

1" 1

through g, and substitute the following:
5-6 CANOPY AND EJECTION SEAT

a, Early airplanes (4):

l. Canopy ceasvecsscssoscscoannnasne it osaceane General condition
2. Pressure relief doori.ceeeans ceaenas .. ++. Clogsed, condition
3. Canopy air pressure seal.......... oess.ss Condition

4. Canopy bungee air pressure......ss...... Canopy stays open
5, Canopy jettigson safety ping.....cevvencons Removed

b, Seat ejection safety pin...viceieentennenn In place

7. Ejection catapult indicating cap...... vee.. '"LOADED"

b. Later airplanes (5):

I. Canopy.ee.coe.e teserescencas crecenensnnas General condition
2. Pressurereliefdoor ..coccevvaen .+ +es+.. Closed, condition
3. Canopy air pregsure seal....coevensereees Condition
4, Canopy bungee air pressure........ sss.s. Canopy stays open
5. Drogue gun gear gafety pin....cevececonee Removed
5. QGuillotine cartridge sear gafety pin........ Removed
7. Canopy initiator gafety pin (left side of

cockpit)...... e e e et esusenasanoeseneenns Removed
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Figure 1-13A. Martin-Baker Ejection Seat
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THE STABILIZER WHICH DEPLOYS
AND A1DS tN DECELERATION AND
STABILIZATION OF THE SEAT

@ LEGC RESTRAINT
PINS SHEAR OFF

FACE CURTAIN DRAWN FURTHER, FIRING GUN.

SEAT MOVEMENT UPWARD PULLS THE TRIP

RODS FROM THE TDM ANDO OROGUE GUN ANC

TAKES UP ON TRE LEG RESTRANNT LINES.

(3) conTROLLER DROGUE IS EJECTED
INTO SLIPSTREAM AND 1S DEPLOYED

MOVEMENT, DROGUE GUN FIRES

- {@ 172 SECOND AFTER INITIAL | -
T ]
{ , /
i
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@summq OPERATION OF FACE CURTAIN
(PRIMARY EJECTION CONTROL] INITIAL TRAVEL

JETTISONS CANOPY, PERMITTING FURTHER
TRAVEL CF FACE CURTAM.

-0 -

@ hve SECONDS AFTER ALTITUDE AND

DECELERATION RECQUIREMENTS ARE
MET, THE TDM ACTUATES.

THE ACTUATION OF THE MECHANISM:
(A} UNLATCHES ALL HARNESS FITTINGS
INCLUDING THE LEG RESTRAINT LINES
(91 RELEASES THE SCISSOR SHACKLE
FREEING THE DROGUE CHUTES FROM
THE SEAT STRUCTURE.

AS THE DRDGUES RELEASE FROM THE
SCISSOR SHACKLE THEY WiTHDRAW
TWO PINS FRDM THE HEADREST (FREEING
THE FACE CURTAIN AND THE PARACHUTE
RETAIMING STRAPS ) AND THE WAIN
PARACHUTE CANOPY FROM ITS CONTAINER.

AS THE MAIN CHUTE DEPLOYS IT LIFTS
THE PILOT FROM THE SEAT.

FBA-I~I P-rT669 -1

Figure 1~13B. Ejection Sequence
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S —

'EJECTION GUN SAFETY PIN

S\eAC

(5) EMERGENCY HARNESS RELEASE
HANDLE SAFETY PIN

(DINITIATOR SAFETY PIN
c (AFT OF SEATY

---._---._

(D DROGUE GUN SAFETY PIN

(5) INITIATOR SAFETY PIN
{LEFT SIDE OF COCKMIT)

FRA=I=1 P-176%4-1

Figure 1-13C. Safety Pin Locations

~ 10 -
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9.
10,
11.

12,
13.

14,
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. Canopy initiator safety pin (aft side of

ejection gun). cvevenereenennnn Ceseeesenanens Removed
Face curtain safely pin..cvvesvseosoenssaeea. Inplace
Ejection gun gsear safety pin...voveecvocaecnas In place

Check that the face curtain and secondary firing cables
are attached to the ejection gun sear and are secured to
the interlock assembly,

Check that the interlock sear (2, figure 1-13C) isg in place.
Check that the drogue gun and TDM trip rods are attached
to the bulkhead,

Check that the emergency oxygen release lanyard is
attached to the left hand console.

(1) Section lI, page 41, after INTERIOR CHECK (ALL FLIGHTS),
delete items "a" and "b'" and substitute the following:

a. BEarly airplanes (4):

L.
2.

Safety belt and shoulder harness..............Fastened
All personal gervice lines......... ceseccsaes Connected

b. Later airplanes (5):

1,

Fasten leg restraint garters just below the knees, but
above the calf; with the white garter on the left leg and
the blue garter on the right leg. The metal loops face
aft.

Note

This applies only if the garters are
not integral with the suit,

Release leg restraint lines from locks, if secured; then
check that the leg restraint line releasge lever is in the
locked (down) position.

Pass blue and white leg restraint lines through regpective
garter loops and snap line terminals into locks on front of
seat.

Pull and hold snubbing release rings and extend the legs
alternately to obtain sufficient slack in the leg regtraint
lines to permit full rudder and brake pedal travel,

Hook up four "Rocket-Jet" harness fittings.

Check shoulder harness inertia reel operation,

Adjust kidney pad for maximum comfort,

Connect all personal gservice lines.

Rotate the safety lever on the secondary ejection handle
30° to starboard.

-1 -
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10. Have the plane captain remove the gafety pins from the
face curtain handle and the ejection gun sear,

1. Count six safety pins and stow the safety pin harness
on the starboard side of the aft bulkhead,

(m) Section II, page 41, add the following footnotes:

(4) Airplanes BuNo. 130740-130750,
(5) Airplanes BuNo. 134744 and subsequent.

(n) Section II, page 52, after BEFORE LEAVING THE AIRPLANE,

delete itemms "f" and "'g" and substitute the following:

f. Place the secondary ejection handle gafety lever to the gafe
(vertical) position. (3)

g. Have the plane captain install the safety pins in the face
curtain handle and the ejection gun gear, (3)

h. Disconnect all personal service lines, (3)

i, Digconnect "Rocket-Jet" harness fittings, (3)

j. Release leg restraint lines by pulling up on leg line release
lever and remove the lines from the garter loops. (3)

k. Remove leg restraint garters and stow in cockpit. (8)

Note

This applies only if the garters are not
integral to the suit.

l. Disembark from the airpiane,
m,. Have the four remaining safety ping installed. (3)
n. Have canopy jettison safety pins installed. (4)
o. Check that wheels are chocked,
p. If gusty wind conditions prevail, have the airplane moored.
(See figure 2-5)
(0) Section II, page 52, add the following footnotes:

(3) Airplanes BuNo. 13474 4 and subsequent,
(+) Airplanes BuNo. 130740-130750.

(p) Section III, page 50, underneath the illustration add the following:
Airplanes BuNo. 130740~ 130750,

(q) Section III, page 61, after the WARNING add the following:

-12 -
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(s)

(t)
(u)

2 September 18960

BAIL-QUT

EARLY AIRPLANES (1)

a., If possible, slow the airplane and trim for straight and level

flight.
b. SPEEDBRAKE switch......... Ceencaensun o "CLOSE"
c. Jettison canopy by one of the following:

1. EMER CANOPY JETT '"D" handle........... Pull

2. EMERGENCY CANOPY REMOVER lever,... Pull

3, Interior manual canopy handle.,,........ ... '"OPEN"
d. Emergency oxygen supply ring. .. eeeeesveeans . FPull

e, Manually release the lap belt and shoulder harness.

f. Bail-cut in accordance with squadron doctrine,

g. Manually pull parachute ripcord "D" ring if terrain requires
parachute opening prior to the pre-set altitude.

LATER AIRPLANES (2) (3)

a. If possible, slow the airplane and trim for straight and level

flight.
b. SPEEDBRAKE switch ...... Ceenceniaanes .... 'CLOSE"
c. Jettigon canopy by one of the following:
1. EMER CANOPY JETT "D" handle.......... Pull
2. Interior manual canopy handle,.......... .. '"OPEN"
. Emergency oxygen supply ring...ce.osaesoces. Pull
EMERGENCY HARNESS RELEASE handle...... Pull

Bail-out in accordance with squadron doctrine,
. Manually pull parachute ripcord "D" ring below 10, 000 feet or
as terrain requires,

| e o

Section III, page 61, in the lagt paragraph, delete the third sen-
tence and substitute the following:

Therefore, an ejection should be attempted if above 50 feet
at 120 KIAS and 200 feet at 370 KIAS in most airplanes,

(2) (3) or 800 feet in some airplanes. (1)

Section III, page 62, at the end of the first WARNING, add the
following superscript: (3).

Section III, page 52, delete both notes in their entirety.

Section III, page 62, in the left-hand column delete step "h' and
substitute the following:

h., OXYGEN control. .. eeeeeracesoacns. Cerromeneses "ON"
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(v} Section III, page 62, in the right~hand column, delete gtep "1"
and substitute the following:

1. In early airplanes, {(3) perform the following:

1. Unfasten lap belt and gshoulder harness latch manually.

2. Check that personal equipment does not foul when
arising from the geat,

In later airplanes (4) perform the following:

1. Pull the EMERGENCY HARNESS REL EASE handle,

2. Disconnect the two upper "Rocket-Jet" harness fittings.

3. Check that personal equipment does not foul when
arising from the geat.

(w) Section III, page 62, at the end of the fourth WARNING, add the
following superscript:  (3)

(x) Section I, page 62, delete the first sentence in the last para-
graph and subgtitute the following:

In the event the airplane sinks with the canopy still cloged,
actuate the EMERGENCY CANOPY REMOVER lever (3), or
the EMER CANOPY JETT "D'" handle (3} (4) to jettison the
canopy.

(y) Section III, page 62, delete footnote effectivities (3) and (4) and
subgtitute the following:

(3) Airplanes BuNo. 130740-130750.
(4) Airplanes BuNo. 134744 and subsequent,

(z) Section III, page 63, after the title, EJECTION, add the following:
(EARLY AIRPLANES) (2)
(aa) Section III, page 53, after the third WARNING, add the following:

EJECTION (LATER AIRPLANES) (3)

If time permits, the following procedure is recommended; how~
ever, if immediate ejection is necessary, simply grasp the face
curtain handle and pull down:

a. Slow the airplane as much as possible,
b. Descend to at least 10, 000 feet if terrain permits,

Co IFF e niinieiannonenns cieeeeiee cassases . '"EMERGENCY"
d. Use radic distress procedure on guard channel

e. NORMAL-RAM switch,ov.u.s .. Cereceessecanss LJTRAMY
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f. Shoulder harnesSS....oseseeeeetsscsesscasocens .. Tight and locked
g. Ascertain that all personal gear is properly utilized,
h. Sit erect with head firmly againgt the headrest,
i, Grasp the face curtain handle and pull smartly until the geat
ejects,
j. If the canopy failg to jettison, pull the EMER CANOPY JETT
"D' ring or manually actuate the canopy latch handle to "OPEN",

WARNING

Hold on to the face curtain handle with one
hand if step ''j" is required, otherwise the
face curtain may blow back and become in-
accessible. After the canopy has jettison-
ed, pull the face curtain or secondary ejec-
fion handie. Do not ugse secondary ejection
handle unlegs absolutely necessary,

k. After ejection, if the TDM conirolled scigsor shackle fails to
release the drogues from the geat and deploy the main para-
chute, proceed as follows:

1. EMERGENCY HARNESS RELEASE HANDLE........ Pull
2. Wriggle and kick free of the seat,
3. Pull the manual parachute ripcord "D" ring.

(ab) Section III, page 63, add the following footnote effectivities:

(2) Airplanes BuNo. 130740-130750.
(3) Airplanes BuNo. 134744 and subsequent.

- END -
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NAVWEPS 01-40FBA-1
25 January 1961

Navy Model F4D-1 Aircraft

PUBLISHED B3Y DIRICTION OF THE CHIEF OF THE BSUREAU OF NAVAL WEAPONS

Of poramount Interest fo pliots. To be read by all pllots operating these aircraft '

CANCELLATION, None

PURPOSE, To promulgate information concerning the pre-flight
check of the link line connector in the parachute withdrawal
line in Martin-Baker MK-P5 Ejection Seat equipped airplanes,

The following change is made to NAVWEPS O1-40FBA-1, Flight
Handbook, Navy Model Fi4D-1 Aircraft, dated 1 November 1957,
revised 1 February 1960, as revised by FUD-1 Interim Revision
No, 31, dated 2 September 1960:

Section II, page 41, paragraph 5-6 CANOPY AND EJECTION SEAT,
sub-paragraph b.,, add the following:

15, Check that the link line connector between the drogue
link line and the parachute withdrawal line 1s connected
and secure, (The link line connector is generally
obscured from view under the left-hand parachute
retaining strap).

WARNING

The link line connector must be secured,
or the drogues cannot deploy the main
canopy when the TDM releases the scissor
shackle, While acfuation of the manual
parachute ripcord will still deploy the
main parachute, successful parachute
deployment in low-level ejection 1is
unlikely.

~END -
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IMPORTANT

In order to gain the maximum benefits from this band-
book, it is imperative that you read this page carefully.

FOREWORD

This handbook is written as a text for initial study and
frequent reference by the pilot, in order that he may
gain a thorough knowledge of the equipment he is
expected to operate. Complete information is given,
where required, on structure, installations, controls,
equipment, and fundamental operating procedures, It is
not the objective of this handbook to teach the pilot
how to fly the aircraft, but to provide him with informa-
tion regarding behavior and procedure unique to the
equipment. Thorough investigation of the material pre-
sented in this handbook is essential to the attainment of
flying proficiency in the subject aircraft.

The handbook is divided into nine sections and an
appendix, Sections I, I, and III are closely interrelated
and contain complete information relative to flying the
aircraft. Section I contains a complete description of the
aircraft, its systems, controls and instruments. Emergency
equipment which is not a part of an auxiliary system is
also described. Section I contains information and pro-
cedure for normal operation of the aircraft from the
time it is approached until it is left parked after com-
pleting one non-tactical flight under ordinary conditions.
Section III describes the procedure to be followed in
meeting any emergency that could reasonably be ex-
pected to be encountered, except those in connection
with auxiliary equipment, Section IV contains the de-
scription and procedure for operation of all auxifiary
equipment which does not actually contribute to flight
but enables the aircraft to perform certain specialized
functions. Section V discusses limitations and restrictions
that must be observed during normal operation of the
aircraft. Section VI is compiled to acquaint the pilot
with the control response and general maneuverability
of the aircraft that he may expect during flight. Both
advantageous and disadvantageous flight characteristics
are discussed. Sections V and VI are currently classified
Confidential and are published in a supplemental hand-

book, AN 01-40FBA-1A. Section VII contains instruc-
tions for management of the various systems of the air-
craft under all conditions of aircraft operation. Section
VII does not apply to single place aircraft. Section IX
sets forth the proper technique and procedure to be used
under instrument flight conditions and all-weather oper-
ation. The Appendix contains all operating data charts
necessaty for preflight and ioflight mission planning
and explanatory text on how to use the data presented.
All data classified Confidential are contained in AN
01-40FBA-1A, Supplement to AN 01-40FBA-1 Flight
Handbook, Navy Model F4D-1 Aircraft. Ao alphabeti-

cal index by subject material is provided in the back
of the handbook.

To make the text as specific as possible, the nomen-
clature used in the handbook to identify controls and
other equipment is identical wherever practicable to that
nomenclature used on the aircraft itself. Such nomen-
clature 1s capitalized. Also capitalized and enclosed in
quotation martks are the control positions as they are
identified in the aircraft. For example, "“The EMER-
GENCY TRIM control has three positions, “OFF,”
“NOSE UP,” and "NOSE DOWN,””’

A system of footnotes is employed in the text of this
publication for the purpose of referencing specific air-
plane configuration or installation effectivities. Aircraft
which have been modifted subsequent to delivery by
Field Modification, Post Delivery Modification, or
Service Change, are all classed under the general head-
ing of Service Change in the footnotes for the sake of
convenience.

Information in this handbook will be kept current by
frequent revision, Since a delay in the dissemination of
reviston material due to production, reproduction, and
distribution considerations is to be expected, it is im-
perative that flight crews stay abreast of technical orders
and directives pertinent to new flight restrictions or
techniques involved in operating the aircraft.
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SECTION |
DESCRIPTION

THE AIRCRAFY

The Navy Model F4D-1 15 manufactured by the Douglas
Aircraft Company, Inc., El Segundo Division. The air-
craft is a single place, single engine, jet propelled, high
performance, interceptor landplane. Propulsion is pro-
vided by a Pratt and Whitney }J57-P-8 Series gas turbine
engine with afterburner. The aircraft can operate from
either a land base or a carrier with equal facility, having
provisions for catapulted take-off and arrested landing.
The tailless design of the aircraft incorporates an uncon-
ventional control surface arrangement consisting of
elevons, pitch trimmer, servo rudder, rudder and slats.
A tail bumper wheel is provided in addition to a con-
ventional tricycle landing gear to protect the tail cone
during landings at the high angle of attack required by
the tailless configuration, Armament consists of four
rocket pylons, each capable of carrying rocket packages
containing either seven or nineteen 2%-inch folding fin
stabilized rockets, and four 20-mm cannon, An alternate
armament installation may be installed consisting of four
air-to-air guided missiles. For general arrangement of
the aircraft, see figure 1--2.

DIMENSIONS. The principal dimensions are as fol-

lows:

a.
b. Span (wings extended)........... ... 33 ft. 6 in.
c. Span (wings folded). ........ ... ... 25 ft. 6 in.
d. Height (over tail, wings extended). . 12 ft. 117% in.
e. Height (over tail, wings folded)... .12 ft. 11% in.
f. Height {(maximum during folding). .12 ft, 11% in,
&
h

CTread. ., 11 ft, 6 in.

. Sweepback of wing leading edges. .. .52% degrees

i. Wingarea. ... ....................... 557 sq. ft.
ENGINE

A Pratt and Whitney J57-P-8, J57-P-8A or J57-P-8B
engine is installed in these airplanes. The essential dif-
ference between the -8 and the -8A engines is that the
-8 has a flap-type exhaust nozzle while the -8A has an
iris-type nozzle. The -8B incorporates changes which
improve the reliability of afterburner light-off and in-
crease engine afterburner performance at altitude,

The Pratt and Whitney J57-P-8 Series ""Turbo-Wasp” is
a conttnuous-flow, gas turbine engine consisting of two
multi-stage, axial flow compressors, eight combustion
chambers, and a split, three-stage turbine assembly, The
engine is composed of three main sections: the com-
pressor section, the accessory section, and the combus-

Revised 1 April 1958

tion chamber, turbine, and exhaust section. The com-
pressor section consists of a low pressure, nine-stage unit
driven by the second and third stages of the turbine
assembly, and a high pressure, seven-stage unit driven
by the first stage of the turbine assembly. The combus-
tion chamber, turbine and exhaust section houses the
eight combustion chambers which are inter-connected
by cross-over tubes to allow flame passage and continu-
ous burning in all chambers, the three-stage turbine
which drives the compressor units, and the exhaust duct
which channels the exhaust gases out of the engine. The
main accessory section is located beneath the engine at
the point of smallest diameter, and contains those sup-
plementary units necessary for proper operation of the
engine. Power to drive the accessories is taken from the
high pressure compressor unit by means of an accessory
drive shaft.

AFTERBURNER. An afterburner is attached to the
turbine case of the engine to provide thrust augmenta-
tion, An inner liner in the afterburner is perforated at
the forward end to allow engine exhaust gases to pass
through for cooling purposes. A two-position exhaust
nozzle is attached to the exhaust duct of the afterburner,
and is actuated by compressor discharge pressure, The
afterburner incorporates a separate fuel control and
igniter system,

FUEL CONTROL SYSTEM

ENGINE FUEL CONTROL. The basic engine fuel con-
trol system consists of a three-stage combination fuel
pump, pump stage emergency transfer valve, and a fuel
control unit. The combination fuel pump has a centri-
fugal boost stage, supplying two separate gear-type pump
stages, one providing pressure for the engine, the other
for the afterburner. The emergency transfer valve assem-
bly senses pressure drop due to failure of the engine gear
stage and diverts sufficient fuel flow from the after-
burner gear stage to the engine fuel control unit to meet
engine operating requirements. The engine fuel control
unit meters fuel in proportion to throutle position, cor-
recting automatically for engine speed, compressor inlet
temperature, and compressor discharge pressure. Included
in the engine fuel control unit is a compressor discharge
pressure limiter which reduces fuel flow when pressure
exceeds specified limits, and a minimum flow regulator
which prevents lean “blowout” during rapid deceleration
by preventing the reduction of fuel flow to an amount
that is insufficient to sustain combustion, A manual fuel
system is incorporated into the fuel control unit as a
safety feature in the event of fuel control malfunction.

1



Section | AN C1-40FBA-)

PS4 - 18

1. Radome 14. Arresting hook
2. Pitot tube 15. Tail bumper
3. Cockpit enclosure 16. Port elevon
4. Baitery 17. Slats
5. External power receptacles 18. Jack pad container
6. Wing navigation lights 19. DC generator
7. Starboard elevon 20. Radio NAVPAC
8. Speed brakes 21. Gaseous oxygen filler'®’
8A. Liquid oxygen filler'" 22. AC generator
9. Pitch trimmer 23. Deleted
10. Fin navigation lights 24. Approach light vnit
11. Fuel vent 25. Ejection seat
12. Servo rudder 26. Control stick
13. Rudder 27. Stotic vent

‘' Airplanes BuNo. 134919 ond subsequent, BuNo, 134744-134918 by
service change,

lAsrplanes BuNo. 130740.130750; BuNo, 134744-134918 before serv-
ice change.

Figure 1-2. General Arrangement (Sheet 1)

2 Revised 1 January 1958
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1. Ejection seat face curtain handle 10. Ejection seat

2. Shoulder harness 11. Deleted

3. D-500 disconnect 12. Emergency canopy remover handle

4. Deleted 13. Canopy jettison safety pins and warning flag
5. Standby compass VA Headrest

6. Rear view mirrors

e 15. Inertia reel
6A. Emergency canopy jettison handle

16. Yellow torque stripe

N

Control stick
8. Shoulder harness lock lever 17. Headrest adjust handle

Automatic release safety belt 18. Canopy remover

Figure 1-2. General Arrangement (Sheet 2)
Revised 15 September 1958 3
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The manual system is selected by the pilot through a
switch in the cockpit, When thus selected, a solenotd on
the fuel control unit isolates the automatic fuel metering
system, and all fuel metering is then done manually by
a throttling valve mechanically linked to the throttle.
This valve also acts as 2 fuel shut-off valve during engine

If fuel control malfunction is suspected during
take-off, the manual fuel system should be

shut-down.

turned on and the thrust setting should be re-
duced as required to prevent overspeeding and
overtemperaturing of the engine,

FUEL SYSTEM SELECTOR SWITCH. The FUEL SYS-
TEM selector switch (21, figure 1-3) located on the left
console, permits the selection of either the normal or the
manual fuel system. In the "NORMAL" position, the
engine is automatically controlled by speed, temperature,
and pressure sensing devices to obtain and hold the
selected thrust settings. When placed in "MANUAL,”
a solenoid isolates the automatic fuel metering system,
and allows the pilot to manually control fuel metering
by use of the throttle which is mechanically linked to
a throttling valve in the fuel control unit.

When operating on the manual fuel system,
the throttle must be moved smoothly to pre-
" “rich-out,” or overtempera-
turing of the engine.

vent 'lean-out,

AFTERBURNER FUEL CONTROL. The afterburner
fuel control system becomes separate from the engine
fuel control system at a point in the combination fuel
pump. In addition to the fuel pump, the system includes
an afterburner fuel control unit, an igniter control, fuel
nozzles, and an exhaust nozzle control unit. When the
throttle engages the afterburner detent a switch is de-
pressed, causing fuel to be delivered by the afterburner
gear stage to the afterburner fuel control which meters
fuel to the fuel nozzles as a function of compressor dis-
charge pressure. The afterburner igniter is actuated by
fuel pressure from the fuel control unit, and injects a
stream of fuel into the engine upstream of the turbine
where it ignites and passes into the afterburner to
ignite fuel from the fuel nozzles. The exhaust nozzle

4
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control is actuated by fuel pressure from the combina-
tion fuel pump. Fuel pressure in the nozzle control
moves a piston, porting compressor discharge pressure
to the exhaust nozzle actuating cylinders, causing the
nozzle to open or close.

MAIN PUMP FAILURE WARNING LIGHT. The
MAIN PUMP FAILURE warning light (23, figure 1-4)
located on the right side of the instrument panel, indi-
cates failure of the engine stage of the combination fuel
pump. The iltumination of this light will be the only
indication of the failure of the engine stage of the
pump since transfer to the afterburner stage is auto-
matically accomplished by the pump-stage emergency
transfer valve,

ENGINE CONTROLS

THROTTLE. The throttle (8, figure 1-3) located on
the left-hand console, is used to select thrust conditions
for which the fuel control meters fuel to the engine.
The throttle has an "OFF" position in which the fuel
shut-off valve is closed, depriving the engine of all fuel:
an “IGNITE" position, which is entered by moving the
throttle outhboard from "OFFE” thus closing a swich
which actuates the ignition system; an “IDLE"” position,
guarded by a stop device to prevent the throttle from
being inadvertently moved to "OFF”; and a transitional
range from idle tpm to maximum rpm. On later air-
planes,™ when the throttle is set at any position from
idle stop to within a few degrees forward of the stop,
the afterburner nozzle is open to reduce thrust while
maintaining sufficiently high rpm for increased electri-
cal power output, Forward and outboard of "IDLE"” 1s
the afterburner stop device. (Refer to AFTERBURNER
CONTROL for description of throttle operation for
afterburning.) Military thrust is obtained with the throt-
tle full forward against the take-off stop gate. On the
throttle grip are located the radio microphone button,
the speed brake switch, and the armament fire control

system gyro UNCAGE button.

FRICTION LEVER., The friction lever (23, figure 1--3),
Iocated on the inboard side of the left hand console, 1s
used to regulate the amount of force desired to manip-
ulate the throttle. When the lever is fully engaged,
approximately fifty pounds of force is required to move
the throttle.

CATAPULT HAND GRIP. A catapult hand grip (12,
figure 1-3) is located forward of the throttle and is

(1) Airplanes BulNo. 132030 and subsequent.
(2) Airplanes BulNo. 134744 and subsequent.

Revised 1 February 1960
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used to prevent retardation of the throttle during cata-
pult Iaunchings. When not in use, the catapult handgrip
may be retracted into the console structure.

MASTER ENGINE SWITCH. The MASTER ENGINE
switch (7, figure 1-5) has two positions: “ON" and
“QFF.” When placed in the “ON” position, d-c electri-
cal power is made available to the engine electrical cir-
cuits, the main compartment crossfeed valve™, for
opening the fuel shut-off valves, and—if a-c power is
available—to the electric fuel pumps. When moved to
“OFF,” all power to the engine electrical circuits is
discontinued,

TAILPIPE TEMPERATURE INDICATOR. The tail-
pipe temperature indicator (17, figure 1-4)}, located on
the instrument panel, indicates the temperature of the
exhaust gases immediately downstream of the turbine
assembly in degrees centigrade.

TACHOMETER. A tachometer (16, figure 1-4) located
on the instrument panel indicates speed of the high
pressure compressor rotor as a percentage of 9,976 rpm.

PRESSURE RATIO INDICATOR.®) A pressure ratio
indicator (15A, figure 1-4), located on the lower left-
hand side of the instrument panel, is provided to indi-
cate the ratio of tailpipe (Pt7) pressure to ambient air
pressure forward of the intake duct (Pt0) as a means of
checking take-off thrust at military power, The instru-
ment is calibrated from 1.2 to 3.4. A knob on the lower
left-hand side of the instrument operates a counter dial
and simultaneously moves an index pointer which
travels along the penmeter of the instrument face. Turn
the knob until the minimum acceptable take-off pressure
ratio is displayed on the counter dial. (Refer to figure
2--3A, Military Power Pressure Ratio chart, to determine
the minimum acceptable take-off pressure ratio.) When
the throttie is advanced to military power, a needle on
the dial should coincide with, or exceed, the setting of
the index pointer to indicate that satisfactory take-off
thrust is available. The indicator can also be used at all
altitudes to determine whether a successful afterburner
light-off has been accomplished.

PITOT AND ENGINE ANTILICING SWITCH. A
two-position switch, labeled PITOT & ENGINE ANTI-
ICING (11, figure 1-5} is located outboard on the right
console. Placing the switch to "ON" causes a valve to be
actuated which allows hot air from the compressor sec-
tion to flow to the engine inlet area, preventing the for-
mation of ice on the inlet guide vanes. In this position
the switch also energizes the electrical heating elements
in the pitot head, yaw sensing probe and angle of attack
sensing probe. When the switch is moved to "OFE)”
electrical shutoff valves in the hot air lines close, stop-
ping the flow of air to the engine inlet area and the pitot

heat and sensing probe heat are simultaneously turned
off.

AFTERBURNER CONTROL, Operation of the after-

burner is controlled electrically by outboard movement
of the throttle near military. Between the military stop
and afterburner stop there is approximately 4 to 5%

Revised T February 1960
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RPM modulation. To utilize the afterburner, the throttle
must be moved outboard forward of the stop, actuating
the afterburner switch, at the same time engaging the
afterburner detent which holds the throttle in the out-
board position. The afterburner may be used for take-
off, climb, or bursts of combat speed and should
normally be engaged by first attaining military thrust
and then moving the throttle to the afterburner detent,
A mechanical shut-off is incorporated in the throttle
linkage, providing afterburner fuel shut-off if the
normal electrical control should fail. The mechanical
shut-off is actuated when the throttle is retracted s
inches AFT of the afterburner stop.

WARNING

With failure of the afterburner nozzle to open,
indicated by excessive exhaust gas temperature
and pressure ratio indication, discontinue after-
burning immediately.

Do not attempt to check operation of the after-
burner on the ground unless the airplane is
securely tied down or on the takeoff roll.

“POP-OPEN"” NOZZLE.®* On later airplanes the
afterburner nozzle is utilized to permit higher rpm
settings in the idle range. In these airplanes, sufficient
a-c generator current is thus provided for operation of
the Aero 13F fire control system during standstill and
taxi. Whenever the throttle is retarded to within a few
degrees of the idle stop, a switch which controls the
movement of a pneumatic cylinder actuator is actvated,
causing the afterburner nozzle to “pop open.” The noz-
zle remains in this position between the approximate
tpm settings of 64% and 74%, reducing the thrust nor-
mally developed at these rpm’s. Beyond this rpm range
the nozzle closes until normal afterburner operation is
desired. In the event of throttle linkage failure, the
spring-loaded switch in the quadrant will return the
“pop-open” nozzie to the closed position; however,
excessive braking action will be required and may make
it necessary for the engine to be shut-down to aveid
blown tires or overrunning the landing area.

Note
A slight detent is felt at the point where switch
operation opens the afterburner nozzie; how-
ever, this should not be confused with the idfe
stop.

IGNITION. The ignition switch is incorporated in the
throttle lever assembly. This is a momentary-contact
limit switch and is actuated by outboard movement of
the throttle lever when the throttle s in the "OFF” post-
tion. The ignition switch completes a circuit from the
primary d-c electrical bus, through the engine master

(1 Airplanes BulNo. 134853 and subsequent; BuNo, 134744-
134852 by service change.
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2. Emergency stores jettison handle / Emergency pitch trimmer contro
- - . } [ M
J Center stores (ethison switch B Throttle
BA. Stakt uallavi R
3A. Transonic trim swilch 8A. Sight v gyro uncage bullo
B. C Q. Microphone switch
iIB. Onset adjus! o !
‘ i 1L, Rudder qust lock
1IC. Altilude bypass bution 1 . .
. 11 5_(3#_4'“!:-{”;_‘ iwitch
ID Ground test bution

12, Coatapult hand grip
: B o e _ h 4 : : :
%, Yo otzon pow aic = 12A. Oxygen supply shut.off
o] :1,'. t instrument! DOWEeT ‘.."r'f!T'::h' 13 ]n“lumr_r” ‘Ht.:{:d!il’.]hi

5 [__rJ."IOFJ}' laoteh handle |- :.C:'.‘.Ei.-"g qear :Qr"-'{_ﬂ ',::'ru_-'“,f 1-;:"-'_":
6. Pitch trim motor circuit breaker 14A. Emergency landing gear release
. L H . T i 17320 ! ] Y i
Airplanes BuNo. 134744 and subsequent. Airplanes BuNo. 130745, 134744 and subsequent
-'Airplones BuNo. 130740-130/744, 130746-130750.

Airplanes BuNo. 130740-130750
Figure 1-3. Cockpit—Left-Hand Side (Sheet 1)
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15. Emergency canopy jettison 23, Yow damper control button

146. Llanding gear control lever 26,  Avto control panel

17. Wheels position indicator 26, Auto control panei(3)

1B. Wheels position selector knob 27. Radar centrol pane{(?)

19. Oxygen regulator pane}(!) 28. Oxygen and anti-blackout control panel

19A. Liguid oxygen indicator(2) 28A. Anti-blackout and pressure syit ventilation

19B. Liguid oxygen "ON"-"OFF" control control panei!=?

20. Cabin pressure altimeter 29.  MACS indicator window

21. Fuel system selector switch 30. MACS control ecrank(1)

22. Yaw damper and quto pilot switch 30A. MACS control crank(2)

23. Throttle friction conkrol lever 31. Taxi light switch

24, Rudder trim controf knob 32. Cockpit diffuser()
M Airplanes BuNo. 130740-3130750. t3}Positions interchanged on airplanes BuNo. 139148 and subseguent;
{2) Airplanes BuNo. 134744 and subsequent, BuNo. 134744-134973, 139030-139147 after service change.

(4) Airplanes BuNo, 139030 and subsequent.

Airplanes BuNo. 134744134973, 139030-139177 prior to service change
Figure 1-3. Cockpit—Lefi-Hand Side (Sheet 2)
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(3) (&

10.
11.
1Z.
| 2A.
}3.
14,

6B

Tow target switch
Foce mask neater receptocle
Emergency stores jethison handle

Face plate heater cord (stowed position)

Center stores jettison switch
Transonic trim compensator switch
TCC onset! odjust

Altitude bypass button

Ground test butlon

Flight instrument power switch
Canopy latch handle

Face mask heater rheostat

Pitch trim motor circuit breaker
Exterior lights master power switch
Emergency pitch trimmer control
Throttle

aight unit Qyro uncage button
Microphone button

Rudder gust lock

Speedbrake switch

Catapult hand grip

Appreach indexer dimming knob!!
Instrument floodlight

landing gear control safety latch

14A. Emergency loanding gear release

13. Emergency canopy |ettison

16. Landing gear control lever

16A. Missiles and marker beacon audio! !
17. Wheels position indicator

18. Wheels position selector knob

19A. Liquid oxygen indicator

19B. Liquid oxygen "ON"—"OFF" control

20. Cabin pressure allimeter

21, Fuel system selector switch

22. Yaw damper and auto pilot switch
23. Throttle friction control lever

24, Rudder trim control knob
25. Yow damper control button
26. Auto control panel

27. Radar control panel
Deleted

: MACS indicotor window
J0A. MACS control crank

31. Toxi light switch

32. Cockpit diffuser

(L' Airplanes BuNo. 134744-134973,

chanaqge.

Airplanes BuNo. 139178 and subsequent
Figure 1-3. Cockpit—Left-Hand Side (Sheet 3)

B
8A. Anti-blackout and pressure suit ventilation control paned
Q

13;:33'1392:’? a*r!'rf !.n."_'_‘_"'l':'_"l"'
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l 5]
FAA-|~]| P5403-16
1. Sight unit Mk 11 Mod 1 13. ID-249/ARN course indicator
1A. Inverter failure warning light 13A. Marker beacon indicator
1B. Boost pump failure warning !ight 14. ID-310/ARN range indicator
2. Angle of attack indicator 15. Oil and fuel pressure indicator
3. Airspeed indicator 16. Tachometer
4. ID-ZSﬂ/A'.RN fo:fse indicator 17. Tail pipe temperature indicator
3. Gyro nnz'on n .|cntur 17A. Elevon hydraulic pressure indicator
6. Fuel quantity indicator oy . . s
2 Clock 17B. Utility hydraulic pressure indicator
' , . : 18. ARN/ARC-27A {UHF) remote channel indicator
8. Trim position and mechanical advantage i -
- 19. Fire warning light
indicator ] .
9. 1D-257/APN-22 height indicator 20. Fire warning test button
10. Pressure altimeter 21, Drop tank transfer switch
11, Turn and-bank indicator 22. Fuel quantity test button
12. Rate of climb indicator 23. Main pump failure warning light

Airplanes BuNo. 130740-130750
Figure 1-4. Instrument Panel (Sheet 1)

Revised 1 February 1960 7
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1. Sight unit Mk 11 Mod 1 13A.
1A. Inverter failure warning light 14,
18. Boost pump failure warning light 15,
2. Angie of attack indicator 15A.
3. Airspeed indicator 16.
4. ID-250/ARN course indicator 17
5. Gyro horizon indicator 17A.
6. Fuel quantity indicator {main tanks) 178.
é6A. Fuel quantity indicator (drop tanks) : g '
7. Clock 20:
8. Trim position and mechanical advantage 21.
indicator 22
Q. ID-257/APN-22 height indicator 23.
10. Pressure cltimeter 24,
11.  Turn ond bank indicator 25.
12. Rate of climb indicator 26.
13. ID-249/ARN course indicator or ID-351/ARN 27.

L. 26 praDy-24

Marker beacon indicator

[D-310/ARN range indicator

Deleted

Pressure ratio indicator

Tachometer

Tailpipe temperature indicator

Elevon hydraulic pressure indicator
Utifity hydraulic pressure indicotor
ARN/ARC-27A (UHF) remote channel indicator
Fire warning light

Deleted

Drop tank transfer switch

Fuel quantity test button

Main pump failure warning light

Fuel flowmeter

Qil pump failure warning light

Fuel transfer pump failure warning light
On target indicator

Airplanes BuNo. 134744 and subsequent prior to service change.
Figure 1-4. Instrument Panel (Sheet 2)

Revised 1 February 1960
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— -__"'_'—"-—-.._,__
—-1_____‘“___

UHF REMOTE
CHANNEL mmcn

X S ol \ Y
&) Y
2 \
\’.

PS403-34 _

Airplanes BuNo. 134744 and subsequent after service change
Figure 1-4. Instrument Panel (Sheet 3)

Revised 1 February 1960 9
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Airplanes BuNo. 130740-130744, 130746130750
Figure 1-3. Cockpit—Right-Hand Side (Shee? 1)

10 Revised 1 April 1959
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o E—————
Key to Figure 1-5 {Sheet 1)

Arresting hook control

Wing pin lock lever

Wing fold control lever
Compass correction card
Moarker beacon audio contro!

Sight unit reticle masking control
Master engine swiich

Starter button

Cross feed fuel valve switch
Deleted

Pitot and engine anti-icing switch

Pedals adjust switch

Seat adjust switch

. Canopy latch handie

14A. Exterior lights switch (dim-bright}*! or,
Navigation lights switch {dim-off-bright}{*

15. Exterior lights switch {steady-flash)? or,
Formation lights switch: (dim-off-bright}(®

14, Utility receptacle® oy,
Fuselage lights switch {dim-off-bright)¢*’

17. interior lights fuses

18. Gyrosyn compass controi

19, C-760B/A omni-range control pane!

20. C-1272/APA 89 control
21. C-1159/APX-6B IFF contro!

22. Interior lights control pane!

23. Air conditioning and pressurization control

24, C-2459/ARC-27A UHF radio set control
25, C-B446/ARN-21 omni-bearing and distance

radio contro!
26, Mk 35 Mod 2 control panel (Mk 14 Mod 11

fire control system)
27. Electrical power control panei
28. AP {auto control maneuver) pane!
29. Armament control panel
30. Instrument floodlight

[ T T
PN, O0RNOL R LN -

switch, to the two igniters located in separate combus.
tion chambers of the engine. A timing mechanism limits
ignition to a period of thirty seconds.

STARTER. A pneumatic starter is mounted on the
engine accessory section, and is capable of accelerating
the engine to the desired starting speed when con-
nected to an external gas turbine ground power unit. The
push-pull type STARTER button (8, figure 1-5) is
located outboard on the right-hand console. Depressing
this button opens an air valve in the starter, allowing
high pressure air from the external unit to actuate the
starter, When the engine reaches a speed of approxi.
mately 50% rpm, the starter is automatically disengaged
and the button pops up, The starter may be disengaged
manually by pulling up on the STARTER button at
any time.

OIL SYSTEM

An oil tank is located on the upper left quadrant of the
engine near the compressor. The tank has a total capacity

Revised 1 Febrvary 1960
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of 5.5 U. §. gallons, of which 3.0 gallons are usable,
with 1.0 pallon as reserve oil, and 1.5 gallons remain-
ing in the system when the engine is not operating.
Expansion space for 1.6 gallons is provided. A pressure
pump forces oil to all main engine bearings, and six
scavenging pumps return the oil to the tank after pass-
ing it through a cooling system. On early airplanes'®
pump pressure is indicated electrically on a combination
fuel and oil pressure indicator (15, figure 1—4), A trans-
mitter connected to the oil pump discharge line sends a
synchro signal representing oil pressure to the oil pres-
sure side of the indicator, A pressure relief valve is in-
stalled in the oil system which maintains a pressure dif-
ferential of 45 5 psi between the pressure oil branch
of the engine lubrication system and the bearing com-
partments breather pressurizing system. Oil pressure
should register 40-50 psi (30 psi minimum) during all
phases of engine operation. The instrument is powered
by 26 volt a-c power. Later airplanes'*’ have no fuel and
oil pressure indicator, but are equipped with an OIL
PRESSURE FAILURE warning light (25, figure 1-4)
that illuminates whenever malfunction of the oil pump
occurs or when the pressure falls below the safe level of
30 psi. Also, the light can be expected to illuminate in-
termittently whenever the aircraft is subjected to zero or
negative g conditions. This occurs as a result of reduced
pressure rise through the oil pressure pump due to un-
porting, or unfavorable pump inlet conditions. The
warning light operates on 28 volt d-c current. See figure
1-14 for oil grade and specification.

FUEL SYSTEM

The fuel supply is contained in two 320-gallon bladder-
type fuel cells which are buried in the wing roots, one
on each side, adjacent to the fuselage. Two 300 U. S.
gallon capacity drop tanks may be carried on the wings.
Transfer of fuel from the drop tanks to the main tanks
is accomplished by compressor bleed air pressure, and is
controlled by a switch in the cockpit. Float valves in
the main fuel tanks automatically discontinue fuel
transfer when the main tanks are full, An electric trans-
fer pump in the forward part of each main fuel tank
maintains a constant supply of fuel to an electric boost
pump located in the sump compartment in the rear
section of each main fuel tank. An inverted-flight elec-
trical fuel pump in the sump compartment of the
right-hand main fuel tank insures the engine of a fuel
supply when the aircraft is inverted. All electrical fuel
pumps are energized by the MASTER ENGINE switch
in the cockpit. Two electrical shut-off valves and the
main compartment crossfeed valve are also operated
by the MASTER ENGINE switch. A CROSS FEED
FUEL VALVE switch is provided for utilizing the sump

() Before service change.

(2) Afcer service change.

(3) Airplanes BulNe. 130740-130750.

(4 Airplanes BulNo. 134744 and subsequent.
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Airplanes BuNo. 130745, 134744-134973

ide (Sheet 2)

5. Cockpit—Right-Hand $

-

Figure 1
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Key to Figure 1-5 {Sheet 2)

Arresting hook control

Wing pin lock lever

Wing fold control lever

Compass correction card

Marker beacon audio control
Sight unit reticle masking control
Master engine switch

Starter button

Cross feed fue! valve switch

10. Drop tank quantity selector switch
1. Pitot and engine anti-icing switch
12. Pedals adjust switch

13. Seat adjust switch

14. Canopy latch handle

14A. Exterior lights switch {dim-bright}‘?’ or,
Navigation lights switch (dim-off-bright)*)

15, Exterior lights switch {steady-flash}*? or,
Formation lights switch {dim-off-bright}¢*

15A. Fuselage lights switch {dim-off-bright)
16. Deleted

16A. Defrost-ram air selector switch

17. [Interior fights fuses

0P NS AWK

17A. Spare lamps container
18. Gyrosyn compass control
19, C-760B/A omni-range control panel

20, (C-1272/APA 89 control
21, C-1159/APX-6B IFF control

22. Interior lights control panel

23. Air conditioning and pressurization conirol
24. (C-2459/ARC-27A UHF radio set conirol

25, C-B46&6/ARN-21 or C-1763/ARN-21 Omni-
bearing and distance radio conirol

26. Mk 46 Mod O contro! panel (Mk 16 Mod 11
fire control system)

27. Electrical power control panel

28. Auto control maneuver panel
29. Armament control panel

29A. Aero 13F armament selector panel
30. instrument floodlight

compartment crossfeed line in the event of boost pump
failure. A system of vents maintains a maximum pres-
sure differential between iaternal and external tank
pressures. See figure 1-14 for fuel grades and specifi-
cations.

SUMP CROSSFEED FUEL VALVE SWITCH. A
CROSSFEED FUEL VALVE switch™® (9, figure 1-5),
located on the right hand console, has “CLOSE” and
“OPEN" positions for operation of the sump crossfeed
valve. The switch should remain in the “CLOSE” posi-
tion at all times except as follows: Place the switch in

Revised 1 February 1960
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the “OPEN" position whenever the fuel boost pump
warning light comes on; or, upon reaching 5000 feet
on landing descent. This action will assure a constant
fuel supply in case of a boost pump failare in the land-
ing pattern.

Note: Some early airplanes, BulNo's 134745, 134748,
134754, 134759, 134763, 134821, 134830, 130740
through 130744 and 130746 through 130750, do not
have the dual crossfeed, so in addition to the above
direction, should aiso have the crossfeed switch - posi-
tioned to “OPEN" upon reaching a fuel state of 2000
pounds. Extended periods of nose down attitude should
be avoided after opening the crossfeed valve. Later
airplanes® are provided with immediate, automatic
sump tank crossfeed operation should either boost
pump fail.

DROP TANK TRANSFER SWITCH. A DROP TANK
transfer switch (21, figure 1-4) located on the lower
right-hand corner of the instrument panel, controls
transfer of fuel and has two positions, “OFF’ and
“TRANSFER.” When on “TRANSFER,” a compressor
bleed air shut-off valve is opened, and fuel is forced
from the drop tanks to the main tanks if space is avail-
able, If the main tanks are full, float valves close the
transfer lines,

DROP TANK JETTISON CONTROLS, Refer to para-
graph entitled TO JETTISON EXTERNAL STORES,
section IV, for a discussion of controls for releasing
external stores.

FUEL QUANTITY INDICATOR. The fuel quantity
indicator (6, figure 1-4) on the instrument panel, indi-
cates total quantity of fuel, in pounds, that remains in
the main fuel tanks. Later airplanes®® are also equipped
with a drop tank quantity indicator (6A, figure 1--4)
and a DROP TANK FUEL QUAN selector knob (10,
figure 1-5). Associated with the fuel quantity 1ndicators,
is the FUEL QUAN TEST button (22, figure 1-4).
Depressing this button causes the pointer on the fuel
quantity indicator to move toward the zero reading of
the dial. Upon release of the button the pointer should
return to the previous indication if functioning properly.

Note

® Fuel varies in weight, depending on its temper-
ature, and the indication of fuel quantity in
pounds will vary when the tanks are full if
standard conditions do not exist.

® For best accuracy in reading the fuel quantity
gage, the aircraft should be in neatly normal
attitude for level flight, or approximately 5°
nose up.

{13 Prior to service change.

(2) After service change.

(3Y Airplanes BuNo. 134744 and subsequent,.
(4} Airplanes BulNo, 134919 and subsequent.

13



AN 01-40FBA-1

Section |

Airplanes BuNo. 139090 and subsequent
Figure 1-5. Cockpit—Right-Hand Side (Sheet 3)

Revised 1 April 1959
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Key to Figure 1-5 (Sheet 3}

Arresting hook control
Wing pin lock lever
Wing fold control lever
Compass correction card
Maved o left-hand console, oxygen panei(?
Missiles and marker beacen audio control
. Missile automatic stepping switch(®
Sight unit reticle masking control
Master engine switch
Starter button
Cross feed fuel valve switch
Drop tank quontity selector switch
Pitot and engine anti-icing switch
Pedals adijust switch
Seat adjust switch
. Canopy latch handle
14A. Exterior lighis switch {dim-bright}?? or,
Navigation lights switch (dim-off-bright}®
15. Exterior lights switch {steady-flash}{*’ or,
Fermation lights switch (dim-off-bright)(®
15A, Fuselage lights switch
16. Deleted
16A. Deleted
14B. Windshield and canopy defrost knobs
16C. Cockpit diffuser
17. interior lights fuses
i7A. Spare lomps container
18. Gyrosyn compass conirol
19. C-760B/A omni-range control panel
20, C-1272/APA 89 control
21.  C-1159/APX-6B IfF control
22. Interior lights control panel
23. Alir conditioning and pressurization control
24, (C.2459/ARC-27A UHF radio set control
25. C-B66/ARN-21 or C-1763/ARN-21 omni-
bearing and distance radio conirol
26. Mk 46 Mod O conirol panel (Mk 16 Mod 11
fire controf system)
27. Electrical power control panel
28. Auto control maneuver panel
29.  Armament conirol panel
29A. Aero 13F armament selector panel
30. Instrument floodlight

SVPNOL tip o~
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The location and construction of the fuel boost pump
inlets will cause usable fuel quantity to vary with dif-
ferent conditions of flight. With fuel boost pumps
operating normalily, all but approximately 6 gallons of
fuel will be removed from the cells. If the fuel boost
pumps become inoperative, approximately 20 gatlons
of fuel will be unusable during power approach in the
landing configuration. This value will vary somewhat
depending on the attitude of the airplane, (See Fuel
Quantity Data, figure 1-6.)

FUEL BOOST PRESSURE INDICATOR. On early air-
planes® the fue! boost pressure is indicated electrically
on a combination fuel and oil pressure indicator (15,
figure 1-4) calibrated in psi. Fuel boost pressure is
taken from the inlet side of the engine fuel pump and

Revised 1 February 1960

should register 20-50 psi on the gage during stable
engine operations. The instrument is powered by 26
volt a-¢ power,

BOOST PUMP FAILURE WARNING LIGHT. A
press-to-test warning light, designated BOOST PUMP
FAILURE, is located on the instrument panel (1B,

figure 1-4). The light will glow when one or both fuel
boost pumps fail.

FUEL FLOWMETER. A fuel flowmeter (24, figure
1—4), installed on the instrument panel of later air-
planes™® indicates the rate of fuel flow to the engine
in pounds per hour. In establishing cruise control this
indicator becomes valuable as an aid to the pilot in
determining optimum flow requirements. The flow-
meter indicates fuel flow to the engine only and does
not have provisions for indicating fuel flow to the
afterburner when in operation.

FIRE WARNING SYSTEM

The airplane is equipped with a fire warning system
which functions automatically in the event a fire or over-
heat condition occurs in the engine or afterburner com-
partments. A 28-volt d-c circuit red FIRE warning light
(19, figure 1-4) is located on the instrument panel, In
the event a fire occurs in the engine compartment, the
light will illuminate through a perforated block in-
stalled on the pagel, and the word FIRE will be indi-
cated to the pilot. A momentary contact FIRE WARN-
ING TEST button is located on the instrument panel
(20, figure 1-4) adjacent to the FIRE warning light.
In later airplanes®, the test switch is incorporated in
the light socket so that when the light (or switch) is
depressed, a 28-volt d-c circuit is closed which causes
the FIRE warning light to illuminate. This indicates
that the circuit is operative.

ELECTRICAL SYSTEM

The electrical system is supplied with d-c power by a
24-volt, 36-ampere-hour storage battery, and a 28-volt
d-c generator rated at 200 amperes, A-c power is sup-
plied by an air-driven, constant speed, 15 KVA, 400-
cycle, 3 phase, 115/200 volt, a-c generator. A 250 VA
inverter is installed in later airplanes®) to provide an
alternate source of a-c power for flight instruments. A
100 VA inverter is installed in certain earlier air-
planes® as an alternate source of a-c power for the
gyro horizon indicator only, Only one circuit breaker
{pitch trim) is located in the cockpit in addition to six
interior lights fuses. Two fuses are mounted in each
wing leading edge to provide electrical protection for

{1}Prior to service change,

(2) After: service change.

€3} Airplanes BulNo. 134744 and subsequent.

(4} Airplanes BulNo. 130745, 134744 and subsequent.
(9) Airplanes BuNo, 130740-130744, 130746-130750.
{6} Airplanes BulNo. 130740-130750.
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missile instaliations. All other electrical system circuits
are protected by fuses located in two junction panels on
the left and right sides of the nose gear well.

D-C POWER DISTRIBUTION

D-C power is distributed by the primary, secondary and
monitoer buses as shown on the electrical diagram, figure
1-8, DC Power Supply.

PRIMARY BUS (EARLY AIRPLANES), The pri-
mary bus 1s energized directly by an external power
source, by the battery when either the “ON" or "EMER”
position of the BAT switch is selected, or by the d-c
generator when the DC GEN switch is “"ON” and the
generator is operating.

PRIMARY BUS (LATER AIRPLANES®}, The pni-
mary bus is energized directly by an external power
source, by the battery when the battery-generator switch
is on either "BAT & GEN" or “BAT ONLY” position,
and energized by the d-c generator when the switch 1s
on "BAT & GEN" position, if the generator is operating.

SECONDARY BUS (EARLY AIRPLANES¢'), The
secondary bus normally is energized only when the BAT
and DC GEN switches are “ON” and the d-c generator
is operating (engine speed above 659, rpm), or when
the BAT switch is in the “EMER” position. The secon-
dary bus can be energized on the ground when the
BAT switch is in the "EMER” position, or through an
external power source when the BAT switch is “OFF.”
In order to preserve the life of the battery, it should
normally be operated on the ground only in the “OFF”
position with external power.

SECONDARY BUS (LATER AIRPLANES®), The
secondary bus normally is energized with the battery-
generator switch in “BAT & GEN" position. However,

148
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in event of d-c generator failure this bus is energized
only when the switch is on the "BAT ONLY" position.
The secondary bus can be energized on the ground
when the BAT switch 1s in the "BAT ONLY” position,
or through an external power source when the BAT
switch is “OFF.” However, in order to preserve the life
of the battery, it should normally be operated on the
ground only in the "OFF” position with external power.

MONITOR BUS. The monitor bus, which is energized
thru power from the secondary bus, is directly dependent
on d-c generator operation, The monitor bus supplies
power only to operate the left tank transfer fuel pump.
This bus may be operated by external power.

D-C POWER CONTROLS AND INDICATOR

BATTERY SWITCH (EARLY AIRPLANES®)). Bat-
tery power to the electrical equipment is controlled by
the BAT switch on the electrical power panel (27, figure
1-5). Positions of the switch are “ON,” “"OFF” and
“EMER.” The BAT switch must be left turned “ON”"
at all times when the generator is operating to allow
generator current to re-charge the battery. The “EMER”
position supplies battery power to the primary and sec-
ondary buses in case of generator failure, (See figure
1--8, sheet 1.)

GENERATOR SWITCH (EARLY AIRPLANES®),
Generator power to the electrical equipment junction
panels and the battery is controlled by the DC GEN
switch (27, figure 1-5). Posttions of the switch are
“ON” and “OFF.” Placing the switch in the “"ON"
position when the engine is idling at or above 65%
rpm will provide full d-¢ power as required.

(1 Airplanes BuNo. 130740-130744, 130746-130750.

(2) Airplanes BulNo, 130745, 134798 and subsequent.

3) Airplanes BulNo. 130741 through 130744, 130746 through
130750; BulNo. 134744 through 134797 prior to service
change.

Revised 1 February 1960
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During ground operation if the forward engine
access door is open, turn off the d-c generator
{or operate at minimum load) to prevent dam-
age from lack of air cooling,

BATTERY-GENERATOR SWITCH (LATER AIR-
PLANES'"), In later airplanes a combined battery-
generator switch replaces the two separate BAT and D-C
GEN switches (27, figure 1-5). Positions of the switch
are "BAT ONLY,” "OFF,” and "BAT & GEN.” The
"BAT & GEN” position should be selected ac all times
when the generator is operating to provide current for
recharging the battery. The engine must be operating at
65% or more rpm to provide adequate d-¢ power for a
full load on the system. In the “"BAT ONLY” position,

Section |

battery power will be supplied to both the primary and
secondary buses in case of generator failure. With the
switch in the "OFF” position, external power will enet-
gize the primary, secondary and monitor busses. (See

figure 1-8).

Should complete loss of D-C power be expeti.
enced, the pilot should check the possibility
of having inadvertently operated the BAT &
GEN switch to the “"OFF" position.

GENERATOR WARNING LIGHT. A DC GEN warn-
ing light on the electrical power panel (27, figure 1-5)

(LU Aijrplanes BuNo. 130745, 134798 and subsequent; BulNo.
134744-134797 by service change.

FUEL QUANTITY DATA
GALLONS

YOLUME SPACE

S

UNUSABLE FUEL UNUSABLE FUEL (4)
TANKS TOTAL EXPANSION BOOS5T PUMPS OPERATING |BOOST PUMPS NOT OPERATING

{1) {2) {3)

(1) J {2] {3)

=

LHCENTER WING
FUEL CELL

RH CENTER WING
FUEL CELL

LH CENTER WING
DROP TANK (EXTERNAL
AUXILIARY)

RH CENTER WING
DROP TANK (EXTERNMNAL
AUXILIARY )

NEGL IGIBLE

{1} POWER APPROACH IN LANDING CONFIGURATION,

({21 STRAIGHT AND LEVEL FLIGHT.

NOT APPLICABLE

(3] BEST GLIDE RAYIO IN LANDING CONFIGURATION AT IDLE POWER,

(4) APPROXIMATE AMOUNT OF UNUSABLE FUEL AT THE NOTED FLIGHT CONDITION. (FUEL STARVATION WiLL OCCUR WITH
A MUCH HIGHER TOTAL OF FUEL REMAINING IF THE AIRCRAFT IS MANEUVERED IN SUCH A MANNER AS TO UNPORT THE
PUMPS AND CAUSE ENTRAPMENT OF AIR IN THE SUPPLY LINES, THEREBY INTERRUPTING THE SUCTION FEED.}

P.%405.10

Figure 1-6. Fuel Quantity Data
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P5406-10

Airplanes BuNo. 130740-130750; BuNo. 134744—-134852 prior to service change
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Airplanes BuNo. 134853 and subsequent; BuNo. 134744-134852 after service change
Figure 1-7. Fuel System (Sheet 2]
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is installed on the right-band console. The light illumi-
nates to indicate d-c generator power failure; also, the
light remains on as long as external power is supplied
to the airplane and the BAT & GEN switch is “OFF.”

! CAUTION

In early aircraft(™ the a-c electrical system be-
comes inoperative upon depletion of the bat-
tery following failure of the d-c generator.

§ PITCH TRIM MOTOR CIRCUIT BREAKER. A man-

ual reset circuit breaker (6, figure 1-3 is installed to per-
mit re-setting d-c power to the pitch trimmers in the
event of overload or other malfunction.

A-C POWER DISTRIBUTION

A-C power is distributed to the electrical system by the
two electrical equipment junction panels, (See figure
1-9.)

A-C POWER CONTROLS AND INDICATOR

GENERATOR SWITCH (EARLY AIRPLANES™).
A-C power te the electrical system is controlled by the
AC GEN switch on the electrical power panel (27,
figure 1-5). The switch has two positions, "ON,” and
VOFF.”" Placing the switch in the "ON" position ener-
gizes the a-c electrical system when external a-¢ and d-¢
power is connected to the airplane or when the a-c gen-
erator is operating and d-c electrical power is available
from the d-c generator or battery.

A-C GENERATOR FIELD SWITCH (EARLY AIR-
PLANES™ ). The AC GEN FIELD switch on the elec-
trical power panel (27, figure 1-5) is provided to
disable the a-c generator in the event of an emergency.
Positions of the switch are "ON” and “OFF.” The AC
GEN FIELD switch should be "ON" at all times during
normal operations.

GENERATOR 3SWITCH (LATER AIRPLANES),
A-C power to the electrical system is controlled by the
A-C PWR switch on the electrical power panel (27, fig-
ure 1-3). Placing the switch in the “ON” position ener-
gizes the a-c electrical system when the a-¢ generator is
operating. The AC PWR switch should remain in the
“ON” position unless a serious malfunction or fire is

suspected in the a-c electrical system. In this event the
switch should be placed at “EMER OFF.”

Note

To recover a-c power after the A-C PWR
switch has been placed in the "EMER OFF”
position, the d-c power switch must first be
placed in the "OFF” position, The A-C PWR
switch is then returped to the “ON” position
and the d-c power switch is returned to the
“BAT & GEN” position. (Refer to section I
for information covering emergencies,)
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EXTERNAL POWER SWITCH. Later airplanes(® are
equipped with a ground operated a-c power control
switch adjacent to the external power receptacte, With
this switch “EXTERNAL” power or “INTERNAL”
power may be selected to energize the a-c electrical sys-
tem. The switch must be placed in the “INTERNAL”
position by the ground crew after the engine is oper-

ating before the a-c generator can energize the a-c elec-
trical system.

GENERATOR WARNING LIGHT. An AC GEN
PRESS-TO-TEST red warning light on the eléctrical
power panel (27, figure 1-5) is installed on the right-
hand console. The AC GEN warning light will illu-
minate due to generator exciter field being opened
resuiting from overvoltage in the A or B phases,®
complete a-c generator failure, failure of any of the three
generator phases, or generator stoppage due to the air
drive control cutting out as a result of generator over-
speeding. If the generator failure indicated is caused by
failure of one phase of the generator only, a-c electrical
equipment connected to the remaining two phases will
remain operative,

Note

When external a-c and d-¢ power are being
supplied to the electrical systems, the AC
GEN warning light will be on until the a-c
external power is removed, even though the
a-c generator is operating. Make certain that
the warning light is out after external power
is removed, If the AC GEN warning light re-
mains on, ascertain that the exterpal power
switch 1s at "INTERNAL” and then reset the
a-c generator by turning the BAT & GEN
switch “OFF” and then back to "BAT &
GEN.,”

GYRO HORIZON POWER SWITCH (SOME AIR-
PLANES™), On some airplanes a d-c powered standby
inverter is provided to supply emergency 115-volt a-c
power to the gyro horizon. In case of a.c generator
failure, the GYRO HORIZON POWER switch (4, fig-
ure 1-3) should be placed on "EMER” position.

FLIGHT INSTRUMENT POWER SWITCH (LATER
AIRPLANES), A three-position FLT INST POWER B
switch (4, figure 1-3) is installed to control the distri-
bution of a-c power, furnished by a d-c powered in-
verter, for essential equipment, The three positions
of the switch are; "NORMAL,” “"INVERTER,” and
“GENERATOR.” When the FLT INST POWER }
switch is in the “NORMAL” position, inverter power is
furnished to the gyro horizon and the fuel quantity in-
dicating system. With the switch placed at "GENERA-
TOR,” the gyro horizon and fuel quantity indicating
system will be powered by the a-c generator. In the

(1) Airplanes BulNo, 130741134744, 130746-130750;
BulNo, 134744134797 prior to service change,

(M Airplanes BulNo. 130745, 134798 and subsequent; BulNo,
134744134797 after service change.

(3) Airplanes BulNo., 130743, 136746, 130747, 130750,
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event of a-c generator failure, placing the FLT INST
POWER switch at "INVERTER” accomplishes the
following: powers the gyro horizon, fuel quantity indi-
cating system, 5-2 gyrosyn compass, fuel pressure indi-
cator, oil pressure indicator, fuel flow indicator, AN/
ARN-14 omni-range receiver, and the AN/ARA-25
UHF direction finder; de-energizes the anto control and
yaw damper systems; removes 26 volt a-c rotor excitation
from the vertical gyro and AN/ARN-21 omnibearing-
distance radio (TACAN); provides emergency power
§ for TCC (return to neutral) and air conditioning man-
ual cold operation.

INVERTER FAILURE WARNING LIGHT.®* A press-
to-test INVERTER PWR FAILURE warning light (1A,
figure 1-4), located on the upper left-hand corner of
the instrument panel, illuminates upon failure of the d-c
powered inverter with the FLT INST POWER switch
in either "WNORMAL” or “INVERTER.”

HYDRAULIC POWER SUPPLY SYSTEM

Two hydraulic systems with separate hydraulic pumps
and reservoirs are provided; a 3000 psi utility system,
and a 3000 psi elevon system. Both hydraulic systems
are powered by variable displacement engine driven
pumps. Two airless, pressurized hydraulic reservoirs
supply the pumps with hydraulic fluid. A hand pump
(12, figure 1-14) is incorporated in the hydraulic sys-
tem for use in ground handling. The hydraulic system
is shown schematically in figure 1-10.

UTILITY HYDRAULIC SYSTEM

The utility hydraulic system supplies pressure for ex-
tending and retracting the landing gear, folding and
spreading the wings, opening and closing the speed
brakes, retracting the arresting hook, retracting the
tail bumper, operating the power boost brakes, and
one-half of the tandem power cylinders of the tandem
elevon actuator installations, A HYDRAULIC PRES-
SURE UTILITY indicator, located on the instrument
panel (17B, figure 1-4), reads “PRESS” when the
utility hydraulic system is functioning normally. A
cross-hatched warning signal reads “OUT” when utility
hydraulic pressure is below 800 pst.

ELEVON HYDRAULIC SYSTEM

The elevon hydraulic system supplies pressure to opet-
ate the servo rudder and one-half of the tandem power
cylinders of the tandem elevon actuator installations.

A HYDRAULIC PRESSURE ELEVON indicator, lo-
cated on the instrument panel (17A, figure 1-4), reads
“PRESS” when the elevon hydraulic system is function.
ing normally. A cross-hatched warning signal reads
"OUT” when elevon hydraulic pressure is below 800

pstL

FLIGHT CONTROL SYSTEM

The flight control surface arrangement is unconven-
tional. The control surfaces consist of elevons, rudder,
servo rudder, trimmers, and slats, The elevons (7, 16,
figure 1-2) perform both the longitudinal and lateral

Revised 1 February 1960
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control functions normally accomplished by elevators
and ailerons. Directional coatrol is accomplished by a
conventional rudder (13, figure 1-2) and a servo rudder
(12, figure 1-2). The pitch trimmers (9, figure 1-2)
provide longitudinal trim during take-off, landing, and
all speed conditions. Wing slats (17, figure 1-2) are
installed to improve stability during slow fhight. A con-
ventional control stick and rudder pedals operate the
control snrfaces. |

ELEVON CONTROL

The elevon surfaces are divided into two parts to per-
mit folding the wings. The inboard and outboard por-
tion of each elevon act as one surface at zll times. The
port and starboatd elevons act together symmetrically
for longitudinal control (elevator function) and dif-
ferentially for lateral control (ailerom function). The
elevons are actuated by hydraulically pewered tandem
elevon actuator installations located in the wing fold
joint forward of the elevon surfaces. Operation of the
elevon actuators is controlied by the control stick, Each
tandem elevon actuator installation is comprised of two
integral power cylinders and pistons joined by a com-
mon piston rod. Each half of the power cylinders has
a separate hydraulic power source. In the event of a
failure of either the elevon hydraulic system or the
utility hydraulic system, complete control is maintained
in the transonic and subsonic speed ranges. Control
in the supersonic speed range is limited when one
hydraulic system is inoperative. 1f both hydraulic sys-
tems fail, emergency manual control of the elevons by
direct mechanical linkage from the control stick 1is
provided, The hydraulic power to the elevons may be
disengaged by pulling the ELEVON POWER RELEASE
handle (figure 1-12) after which the airplane must be |
controlled manually.

Do not pull ELEVON POWER RELEASE
handle upnless both hydraulic power systems are
inoperative, the elevons are uncontroliable, or
engine seizure occurs, The resulting manual
control of the airplane is marginal and is not
recommended for use at high airspeed. When
using manual control the stick should be ex-
tended, and it is recommended that an MAC
ratio of 2:1 be selected. (Refer to MANUAL
FLIGHT CONTROL, section VI of the Confi-

deatial Supplement, and section VII of the
Flight Handbook.)

Note

® Transonic trim system malfunctions ate nof
cause to pull the ELEVON POWER RELEASE
handle, {(Refer to TRANSONIC TRIM CON-
TROL, this section.)

(1) Airplanes BulNo. 130745, 134798 and subsequent; BulNo.
134744134797 by service change.
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® The ELEVON POWER RELEASE cannot be
reset in flight after it has been disengaged.

® The control stick may be extended by depress-
ing the release latch at the base of the control
stick grip, providing additional mechanical
advantage for manual control.

TRANSONIC TRIM CHANGE COMPENSATOR
(TCC) CONTROL.® A transonic trim change com-
pensation system is installed in later airplanes to provide
automatic elevon motion as may be required during
stages of flight through the transonic range. When tran-
sonic speeds are approached, signals are transmitted
from the transonic trim amplifier to the series servo
actuators which act to offset the effects of the aerody-
namic forces encountered and provide longitudinal
static stability.

Control of the transonic trim compensation system is
achieved through a manually operated TRANS TRIM
switch (3A, figure 1-3) located outhoard of the left-
hand console. When “ON,” the three position switch
activates the mechanical and electrical components of
the system in preparation for flight conducted within the
transonic regton. Impulses transmitted from the ampli-
fiers effect the mechanical operation of the series servo
actuators controlling the movement of the elevons to
give elevon deflection programmed as a function of
altitude and mach number. An interlock automatically
turns the system off in the event the elevons become
unsynchronized. When this happens, the pilot should
immediately neutralize the roll and place the TRANS
TRIM switch to the spring-loaded “RETURN TO
NEUTRAL” position and hold for approximately 10
seconds. This will enable the system to be reactivated
by subsequently repositioning the switch to “ON.” If a
symmetrical malfunction occurs and airplane pitch re-
sults, immediately neutralize the pitch and hold the
TRANS TRIM switch to the "RETURN TO NEU.
TRAL” position for approximately 10 seconds to bring
the elevons back to their normal (subsonic) position
and to relieve the system of all input signals. The sys-
tem is de-energized by releasing the switch, allowing it
to go to "OFF.”

Note

® All TCC malfunctions can be adequately over-
come by the pilot through the control stick.

® Identical control stick movement is required to
overcome transonic trim system malfunctions
whether in normal or manual control.

® Do not turn the TRANS TRIM switch from

“"OFF” to “ON” while in the trim change
region.

. 22

® The TRANS TRIM switch should never be
turned “OFF” during transonic flight without
first using the "RETURN TO NEUTRAL”
position.

@® Do not hold the TRANS TRIM switch in the
“RETURN TO NEUTRAL"” position longer
than necessary to remove all TCC system input
signals. Prolonged operation in this position
(over 5 minutes) may damage the actuator
motors as a consequence of applying continued
electrical power while the actuators have been
driven to the mechanical stops.

Two buttons, labeled ALTITUDE BYPASS and
GROUND TEST (3C and 3D, figure 1-3), are located
on the left hand console for the purpose of checking the
transonic trim system prior to flight. These buttons are
guarded from inadvertent actuation by a spring-hinged
cover.

Note

Turaing the TRANS TRIM switch “ON” be-
fore starting the engine and conducting the
ground test of the system just before taxi will
insure sufficient warm-up time (2 minutes)
and extend the service life of the equipment.

An optimum programming of the TCC system for maxi- |
mum effectiveness in flight is possible by adjustment
of the onset adjustment potentiometer by means of a
specially designed screwdriver. Access to the onset
adjust (3B, figure 1-3) is located aft of the TRANS
TRIM switch, and adjustment of the system is depen-
dent on criteria developed by squadron doctrine. The
procedures for adjustment by designated personnel are
to be found in the appropriate maintenance publication.

MECHANICAL ADVANTAGE CHANGER SYSTEM.
The function of the mechanical advantage changer
(MAC) system is to change the ratio of stick-to-
elevon travel from one-to-one at slow speeds or high
altitudes to as much as three-to-one at high speeds and
low altitudes (see figure 1-11), The MAC automati-
cally maintains a relatively constant stick-travel-to-con-
trol-response throughout the entire speed and altitude
range, reduces control surface sensitivity at high speeds,
protects the structural integrity of the wing under tor-
sion by limiting elevon deflection at certain altitude and
airspeed conditions, and reduces stick forces encountered
during emergency manual elevon control. The MAC
is automatically operated by an electric servo motor
and cable systern which positions a variable arm bell
crank, Actuation of the MAC servo motor is pro-
grammed by an electronic amplifier receiving signals
from Mach number and altitude sensing units, Both
the servo motor and amplifier are powered by a-c elec-
trical power.

(D Ajrplanes BulNo. 134853 and subsequent; BuNo. 134744
134852 after service change.

Revised 1 February 1960



AN 01-40FBA-1 Section |

MECHANICAL ADVANTAGE CHANGER SYSTEM slotted head containing the detent and switch for manual
CONTROL. The MAC operates automatically when operation, is extended with the handle inserted face-
the EMER ELEVON MAC system crank (30, figure down in a plastic cup. (This precludes interference with
1-3) is kept in the stowed position. In early aircraft, the adjacent oxygen equipment.) This crank is provided for

n.:rank must be stowed in the clip located on the panel; () Airplanes BuNo. 134919 and subsequent; BulNo. 134744
in later aircraft,( the crank, once removed from the 134918 after service change.
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emergency use in the event of electrical failure or as an
alternate control if the pilot desires to select a particular
mechanical advantage ratio manually. To operate the
control, the EMER ELEVON MAC system crank is
moved from its stowed position to its manual operating
position. This action automatically disconnects the elec-
trically operated automatic components of the MAC
system, To change the mechanical advantage ratio, the
crank is then rotated towards “INCREASE” or "DE-
CREASE.”

WARNING

The EMER FLEVON MACS crank must be
in the stowed position in order to obtain auto-
matic operation.

MECHANICAL ADVANTAGE CHANGER INDI-
CATOR. An ELEVON MECHANICAL ADVANTAGE
(MAC) indicator is situated on the instrument incor-
porating the trim position indicators {8, figure 1-4)
in addition to the indicator located on the left-hand
console adjacent to the MACS crank. The MACS
indicator is calibrated from “T.0. & LAND” to “3”
and shows the mechanical advantage ratio at all times.
When the EMER ELEVON M.A.C. system crank is in
use, the pilot may obtain the desired mechanical ad-
vantage ratio by turning the crank bhandle until the
desired ratio appears on the indicator.

When entering low-altitude high-speed flight,
check the MACS indicator for normal oper
ation. If the MAC is not operating properly,
the aircraft can become extremely sensitive to
longitudinal control movement with resultant

pilot induced oscillations that could possibly
cause structural damage.

RUDDER CONTROL

Conventional rudder pedals mechanically operate the
lower portion of the two section rudder through a
cable system. No boost or power is supplied to the
lower rudder. Both rudder pedals may be adjusted
simultaneously by a momentary contact PEDALS switch
(12, figure 1-5). Positions of the switch are “FWD"
and “AFT.”

YAW DAMPER CONTROL

The upper portion of the two section rudder is a servo
rudder and is used for vaw damping, rudder trim, low
speed latera] interconnect and to supplement the lower
rudder under all flight conditions. The servo rudder is
hydraulically powered by elevon hydrauvlic system pres.
sure redoced to 1000 pst and is controlled by a servo
valve receiving signals from the servo rudder amplifier
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in the automatic control system. The servo rudder is
slaved to movements of the mechanical rudder at ali
times within the limits of its restricted travel, The
servo rudder is also coupled to lateral stick movement
at speeds under 208 knots to assist in performing coor-
dinated turns, Its travel is limited, however, to = 15° to
limit effectiveness in case of “hard-over failures.” En-
gagement of the yaw damper system 1s accomplished
after take-off by depressing the push-pull type YAW
DAMP control button (25, figure 1-3). If yaw damper g
malfunction occurs, the yaw damper mode can be turned
off by pulling up the YAW DAMP control button. If i
some other mode of the servo rudder system should mal-
function, the complete svstem can be deactivated by
placing the YAW DAMPER & AUTO-PILOT switch
(22, figure 1-3) to "EMER OFF.” Switch posttions are
labeled "ON” and “EMER OFF.” The vaw damper
mode is automatically turned off during initial compres-
sion of the landing gear struts when effecting a landing,.
However, the servo rudder is slaved to the manual
rudder as long as the YAW DAMPER & AUTO-PILOT
switch is "ON" and electrical and hvdraulic power 1s
available, (Refer to D-1 AUTO CONTROL SYSTEM,
section IV.)

CONTROL STICK

The control stick {see figure 1-12) is conventional in
appearance and operation, although the combined lat-
eral and longitudinal control with elevons requires a
untque design in the control linkage. The control stick
is mounted in a “stick mixer” housing containing dif-
ferential gears which provide differential (atleron)
motion of the elevons as well as symmetrical (elevator)
action. Artificial feel springs are installed in the center
pedestal to provide simulated control force to the stick.
A bob weight is instalied on the control stick mechanism
in the “'stick mixer” housing to obtain additional elevator
feel. To obtain additional mechanical advantage when
operating under emergency manual control, the control
stick may be extended by depressing a release latch
located at the base of the control stick grip and pulling
upwards on the grip. The stick grip is provided with a
lateral-longitadinal TRIM switch, a trigger switch, and
two buttons, identified as “B” and "R.” When on auto
control, a force of from 5 to 10 pounds exerted on
the stick grip will disengage the automatic feature and
restore normal elevon control to the pilot,

TRIM CONTROL SYSTEM

The trim control system provides trim about all three
axes of the airplane. A pitch trimmer surface {9, figure
1-2, sheet 1) is installed on each wing trailing edge in-
hoard of the elevons to trim the airplane longitudinally.
The pitch trimmers are electrically powered by the 28-
volt d-c electrical system and controlled by the TRIM
switch (figure 1-12) on the control stick grip. Direc-
tional trim is accomplished by displacing the servo
rudder through means of signals from the servo
rudder amplifier to the rudder serve valve mechanism,
Drirectional trim is electrically controllied by a RUDDER
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TRIM control (24, figure 1-3 )on the left-hand console,
operating through the yaw damper system, Lateral trim
is effected by physically moving the lateral stick feel
spring in the center pedestal from its center or “neutral”
position with an electric motor powered by 26-volt a-c
electrical power. This movement provides a displaced
“neutral” position for the control stick which in turn
actuates the elevons to trim the airplane. Movement of
the lateral stick feel spring is controlled electricaily by
the TRIM switch on the control stick.

PITCH TRIMMER CONTROL. The pitch trimmer
travel 1s 1.5° below faired position to 28.5° above
faired position. A limit switch, altitude bellows, and
airspeed bellows arrangement limit pitch trimmer travel,
when airspeed exceeds 208 knots, to a maximum deflec-
tion of approximately 8 degrees at sea level to approxi-
mately 20 degrees at 39,000 feet, Full deflection of
the pitch trimmers may be accomplished when the air-
speed falls below 186 knots at any altitude. Refer to
Pitch Trimmer Deflection Chart, figure 1-13. The pitch
trimmer is controlied by moving the control stick TRIM
switch to the "NOSE UP” or "NOSE DOWN” position,
An EMERGENCY TRIM control (7, figure 1-3) is
provided for emergency operation of the pitch trimmers
or to override the limit switch at airspeeds above 208
knots if the pilot desires to do so. Positions of the
EMERGENCY TRIM control are “"OFF,” “NOSE UR,”
and “"NOSE DOWN.” A pitch trim motor circuit
breaker {6, figure 1-3) is located on the left-hand con-
sole. The TRIM POSITION indicator (8, figure 1-4)
on the instrument panel shows the position of the pitch
trimmers at all times. The trim position indicator reads
“NOSE UP” and "NOSE DOWN.” The indicator is
calibrated “0-6" for the 0°-30° travel of the pitch
trimmer controls.

Note

Although the pitch trim position indicator is
calibrated from “0” to "6” units in the “NOSE
UP” range, actual pitch trimmer range (30°
of trggel) is achieved on the indicator when
the pointer is at “5%." Therefore, other set-
tings will be fractions of this number; 15°
trim will be indicated as slightly less than “3,”

etc,

® Because the EMERGENCY TRIM control
must be held over to maintain override of the
trim control switch, it may be necessary to
operate the pitch trim motor circuit breaker
switch after achteving the desired trim.

@® The atrplane should not be maneuvered in an
out of trim condition as the elevons and pitch
trimmers will oppose each other, causing un-
necessarily high wing loads.
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® The Pitch Trimmer Deflection chart (figure
1-13) shows limits on trimmer deflection. The
maximum trimmer deflection should be limited

as shown in this figure when vsing the EMER-
GENCY TRIM control,

DIRECTIONAL TRIM CONTROL. To trim the air-
plane directionaily, the rudder trim control, labelled
NOSE (24, figure 1-3), is moved toward the "NOSE
RIGHT” or "NOSE LEFT” position. No emergency
rudder trim is provided, The TRIM POSITION indi-
cator on the instrument panel reads “NOSE RIGHT"
and “NOSE LEFT.” The indicator is calibrated “0-4”
both left and right of center.

Nofe

No rudder trim control is possible if the YAW
DAMPER & AUTO-PILOT switch is in the
“"EMER OFF” position.

LATERAL TRIM CONTROL. To trim the airplane
laterally, the control stick TRIM switch is moved to
the “"LWD” or “RWD” position. No emergency lateral
trim control or lateral trim position indicator is pro-
vided. When magual flight control is required, both
lateral load feel and lateral trim control are dis-
connected.

WING SLATS

Slats are installed in the leading edges of the wings to
improve lateral and directional stability and control
during landing and take-off. The slats are free floating
and operate automatically in response to aerodynamic
forces.

GUST 1L.OCK CONTROL

A rmdder GUST LOCK control (10, figure 1-3) is
installed to lock the rudder control sutface. The rudder
is unlocked with the control in the wvertical position.
Moving the control to the horizontal position locks the
rudder and prevents the engine power control from
being moved to the take-off RPM range. A release
button on the inboard end of the gust lock control must
be depressed to move the control from one position to
the other. The elevons are automatically centered and
gust locked when the wings are folded.

WING FOLDING SYSTEM

The wings are folded and spread by hydraulic pressure
from the utility hydraulic system. Hydraulically oper-
ated wing locking pins are safetied by a mechanically
operated latch mechanism.

WING FOLDING CONTROL

The wing folding controls are located on the right-

hand console. A door-type lever marked WING PIN
LOCK (2, figure 1-5) operates the mechanical latch

Revised 1 February 1960
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Figure 1-10. Hydraulic System (Sheet 1)
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Figure 1-11. Mechanical Advantage Changer Schedule

which safeties the wing locking pins. A WING FOLD
lever (3, figure 1-5) controlling the wing folding and
locking pin operations is located in a recess under the
wing pin lock lever. The wings are folded by raising
the wing pin lock lever and then raising the exposed
wing fold lever. To spread the wings, the wing fold
lever is depressed, then a safety release on the wing pin
lock lever is released, and the wing pin lock lever is
moved to a position flush with the console after the

wings are spread.

When parked in close proximity to obstruc-
tions, with wings folded, both levers should
remain in the raised (fold) position. This is
to preclude the possibility of inadvertently
spreading the wings when the engine is started
and hydraulic pressure is supplied to the wing
folding control valves.

WING PIN LOCK INDICATORS

Two red “warning flag” indicators are located inboard
of the wing fold joints, just aft of the slats. The indi-
cators extend above the wing surface when the wings

30

are folded or unlocked, and are flush with the wing
surface when the wings are spread, locked, and safetied.

SPEED BRAKES

Four speed brakes are installed on the aircraft, one on
the upper and lower surface of each wing, The speed
brakes are actuated by the utility hydraulic system and
controlled by a two position SPEEDBRAKE switch
(11, figure 1-3) mounted on the throttle grip. To open
the speed brakes the switch is moved aft to the "OPEN”
position; to close them, the switch is moved forward to
the “CLOSE” position. The speed brakes may be actu-
ated at any speed. A blow-back feature is incorporated
allowing the speed brakes to begin to blow-back at ap-
proximately 450 knots.

Use of the speed brakes during the final ap-
proach to a landing should be avoided,
because of their effect on pitch trim with
resulting difficulty in maintaining the proper
landing attitude. Refer to SPEED BRAKES,
section VI of the Confidential Supplement.

Revised 1 April 1958
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Figure 1-13. Pitch Trimmer Deflection

LANDING GEAR SYSTEM

The aircraft is equipped with a tricycle landing gear
and tail bumper gear. The main gear retracts forward
into the wings and the nose gear retracts forward into
the fuselage. The tail bumper gear retracts upward into
the tail cone assembly, A tail bumper gear sequencing
switch automatically retracts the tail bumper when the
weight of the aircraft is on the main gear landing struts.
A timed relay mechanism is installed to delay tail
bumper retraction 10-15 seconds after the main gear
has contacted the ground, thereby lessening possible
wear to the tail hook. This delay mechanism is inoper-
ative with the tail hook extended. The landing gear and
wheel well doors are actuated by the utility hydraulic
system. The tail bumper gear is extended pneumatically
and retracted hydraulically. All landing gear well doors
are closed and latched with the gear in the down posi-
tion except one small door at each landing gear strut.
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Emergency extension of the landing gear is accomplished
through a mechanical release and the effects of gravita-
tional and aerodynamic forces.

LANDING GEAR CONTROL

The landing gear may be extended or retracted by
moving the landing gear control (16, figure 1-3) to
"WHEELS UP” or “WHEELS DOWN.” When the
landing gear control is placed in the “WHEELS UP”
position, a red light in the control handle will illuminate
until all four units of the landing gear are up and
locked. When the landing gear control is placed in the
“"WHEELS DOWN?" position, the red light will illumi-
nate until the tail bumper is extended and all three units
of the main gear are down and locked. A solenoid-
operated safety latch (14, figure 1-3) is provided to
prevent inadvertent retraction of the landing gear when
the aircraft is on the ground.
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EMERGENCY LANDING GEAR EXTENSION
CONTROL

In the event of utility system hydraulic failure the land-
ing gear may be extended by pulling the EMER LDG
GR REL handle (14A, figure 1--3), When this handle
ts pulled, two actions take place which combine to free-
fall the gear to the down and locked position: the first
four inches of handle travel opens an emergency bypass
valve in the landing gear hydraulic system, and full
travel of the handle releases the landing gear door
mechamcal latches, Once the mechanical latches have
been released, the handle need only be held out far
enough to allow the emergency bypass valve to remain
open. Operation of this handle for a period of 7 sec-
onds or more is recommended to allow the gear to
extend and lock down. This action may be repeated as
many times as necessary and will not affect any gear
which is already down and locked. The tail bumper gear
is extended pneumatically when the emergency landing
gear release handle is operated.

WARNING

® The landing gear controls lever must be in the
“SWHEELS DOWN” position when operating
the emergency control.

LANDING GEAR POSITION INDICATOR

A WHEELS position indicator (17, figure 1--3) is in-
stalled on the left-hand console. The indicator consists
of an indicator window and a five-position rotary switch.
The switch positions are labeled "IN for the nose gear,
“L” for the left main gear, “R” for the right main gear,
"T” for the tail bumper, and “ALL” for all four gear
components simultaneously. When the landing gear is
locked up, the word “UP” appears in the indicator
window. When the landing gear is locked down, a
mintature wheel is visible, If any unit of the landing
gear is not locked in either position, a cross-hatched
warning signal will be visible. By selecting each of the
rotary switch positions in turn, the pilot may determine
which of the four gear components is not locked.

Note

If the d-c electrical power to the indicator fails,
the cross-hatched warning signal will appear
at all five switch positions.

ARRESTING GEAR

The aircraft is equipped with a hydraulically retractable
arresting hook, The utility hydraulic system powers
the arresting hook retracting mechanism. The hook is
extended when the arresting hook control (1, figure
1-5) 1s moved to the "HOOK DOWN” position, re-
leasing a mechanical up-latch and pneumatically extend-
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ing the hook. To retract the hook, the control is moved
to the "HOOK UP” position. A red warning light is
incorporated into the arresting hook control which will
illuminate when the control is moved to the "HOOK
DOWN” position and will remain on until the hook
reaches the full down position.

BRAKE SYSTEM

A hydraulic power boost brake system is provided, The
brakes are operated by toe pressure on the rudder pedals.
In the event of utility hydraulic system failure, suffi-
cient pressure for braking can be obtained by exerting
approximately twice the normal toe pressure on the
rudder pedals.

INSTRUMENTS

The atrcraft is equipped with all instruments necessary
for all weather flying, operation of the power plant,
navigation, and monitoring emergency and auxiliary
equipment. In addition, the aircraft is equipped with a
trim position indicator, an angle of attack indicator,
and a mechanical advantage changer system indicator.
Pitot pressure is supplied by an electrically heated pitot
pressure tube located on the top of the fuselage forward
of the windshield. Static pressure is supplied by two
static ports, one on each side of the fuselage above and
forward of the nose gear door.

FLIGHT INSTRUMENTS

The flight instruments consist of an airspeed indicator,
pressure altimeter, and rate of climb indicator, oper-
ated by pitot and static pressure; and a four minute turn
and bank indicator, gyro horizon indicator, angle of
attack indicator, and trim position indicator, powered
by electrical current. A description of the trim position
indicator may be found under PITCH TRIMMER
CONTROL and DIRECTIONAL TRIM CONTROL,
section L

AIR SPEED INDICATOR. A combination airspeed
indicator and Mach meter (3, figure 1-4) is mounted
ont the instrument panel. The airspeed porton of the
dial is fixed in position and is calibrated from 80 to
650 knots. The Mach meter scale is a rotating disc,
marked from 0.50 to 2.20, turning beneath the airspeed
dial. Both airspeed and corresponding Mach number
are indicated simultanegusly by a single needle pointer.
On the Mach number disc is a movable index which is
used to set the limiting Mach number of the aircraft
by depressing and turning a PUSH MACH LIMIT
knob on the lower left corner of the instrument case.
On the edge of the airspeed dial is an airspeed index
pointer which is adjustable through a range of 80 to
145 knots by turning the PUSH MACH LIMIT knob.
The airspeed index pointer is used as a reference point
to indicate the mintmum safe airspeed for a particular
gross weight during approach and landing or slow
speed flight.

33



Section |

ANGLE OF ATTACK INDICATOR, The ANGLE GF
ATTACK indicator (2, figure 1-4) shows the angle
between the longitudinal axis of the airplane and the
relative wind accurately at speeds above 90 knots 1AS.
The instrument is electrically controlled by a computer
and an angle of attack sensing probe projecting into
the airstream on the right-hand side of the fuselage
nose section. The indicator is calibrated “0-30” to repre-
sent a range of —6.5° to -+20.8° true angle of attack.
An adjustable lubber mark on the indicator dial may be
positioned by turning the lubber mark adjustment knob
on the front of the indicator, providing the pilot with
a reference for landing attitude and other operations.
For other components of the angle of attack system
refer to ANGLE OF ATTACK APPROACH INDEXER
LIGHT, section 1, and LIGHTING EQUIPMENT, AP-
PROACH LIGHT, section IV,

ANGLE OF ATTACK APPROACH INDEXER
J LIGHT." The angle of attack approach indexer light
is mounted at the left side of the center windshield, The
unit consists of three vertically-mounted lights. The top
light is depicted as a chevron pointing downward, the
center light a circle, and the lower light a chevron point-
ing upward. The approach indexer can be pivoted to
parallel the piloc’s line of sight, The light intensity for
the unit 15 controlled by an APPROACH INDEXER
dimming adjustment knob, which is located aft of the
landing gear handle, When operating at low angles of
attack, only the lower light of the indexer will be on
and the external approach light will be red. As the angle
of attack increases and approaches the optimum, both
the Jower and center lights of the indexer will be on,
and the external approach light will change to amber.
When the optimum angle of attack is reached, only the
center light of the indexer will be on, and the external
approach light will remain amber. As the angle of attack
is increased above the optimum, both the center and the
upper lights of the indexer will be on; and as the limits
of the optimum angle of attack are passed, the center
light will go out and the external approach light will
change to green. Whenever the center light of the ap-
proach indexer is on, the external approach light will
be amber, and the airplane will be within the optimum
angle of attack limits, The approach indexer is operated
by 28 volt d-¢ power.

ALTIMETER. The pressure altimeter (10, figure 1-4,
sheet 2) indicates the altitude of the airplane above sea
level to a height of 80,000 feet. The face is marked in
increments of 100 feet. Each complete revolution of the
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pointer indicates a change in altitude of 1000 feet, On
the left of the instrument face are two counters; an
inner counter, which registers altitude in thousands of
feet, and an outer counter, which registers altitude in
ten thousands of feet. At the extreme right side of the
face of the instrument is a barometric pressure dial.
The dial is marked from 28.10 to 31.00 inches of mer-
cury. The dial may be adjusted to correct for vartations
in sea level barometric pressure by rotating a knob on
the lower left of the instrument case.

GYRO HORIZON INDICATOR (LATER AIR-
PLANES'). These airplanes are equipped with a f
Model 978 remote reference gyro horizon indicator
which normally receives a-c power from a 250 VA
inverter. The spherical background of the instrument
is intended to give the pilot a pictorial presentation of
the attitude of his airplane. Approximately two minures
are required for erection of the vertical gyro, after which
the red warning flag, labeled “OFF,” will lift our of
view, indicating the instrument s ready for use. The
instrument provides an accurate indication of all atti-
tudes and is capable of indicating pitch rates up to 180
degrees per second and roll rates of 275 degrees per
second. A knob on the lower right corner of the instru-
ment controls a potentiometer which provides a pitch
signal for positioning the horizon line to coincide with
the attitude of the airplane under varying trim con-
ditions.

In the event of failure of the inverter, the power load of
the gyro horizon may be transferred to the a-c¢ genera-
tor by placing the FLT INST POWER switch*®' (4, fig-
ure 1-3), located on the left-hand console, in the "GEN-
ERATOR"” position. Electrical failure or nstrument
malfunction is indicated by the appearance of the red
warning flag,

GYRO HORIZON INDICATOR (EARLY AIR-
PLANES), These airplanes are equipped with a
Model H-6, a-c powered gyro horizon indicator. The
instrument has a very low “turn error’” at high speeds
and steep bank angles. It is “'self erecting” and a “'quick
erect’” mechanism is provided for airplane with short
warm-up periods. To mechanically erect the gyro after
starting the engine the "PULL TO CAGE" knob is
puiled until the horizon bar stops oscillating. After a
maximum of three minutes the instrument will settle
sufficiently for instrument flight. The instrument is free
to rotate 360 degrees in a roil and will swing 180 degrees
and erect itself immediately in maneuvers in which the
airplane passes a vertical nose attitude. In the event of
electrical failure or instrument malfunction, a warning

1YAirplanes BulNo. 134798 and subsequent; BulNo. 134744 |}
134797 by service change.

€2} Airplanes BuNo. 130741-130750; BuNo. 134744-134797 prior B
to service change,

() Airplanes BuNo. 134744 and subsequent after service change.
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flag labeled “OFF” will appear on the face of the
instrument.

dSome early aircraftt'’ are equipped with a 100 VA d-c Since the caging device cages the Model H-6
tnverter, which functions to supply emergency a-c power gyto to the true attitude of the aircraft and not
to the H-6 gyro-horizon only. A GYRO HORIZON to the true vertical, the indicator should not be
POWER switch (4, figure 1-3), located outboard of the caged in flight unless the aircraft is in straight
left-hand console is provided to energize the stand-by in- and level flight during the caging procedure.
verter. During nﬂrmal'nperatjen of the a-c electrical 11 Airplanes BulNo., 130743, 130746-130747, 130750; BuNo
system the switch remains at “NORM.” In case of a-c 134744-134747, 134749134750, 134752-134753 134755
generator failure, the switch should be placed at the 134758, 134764, 134766, and 134770-134797 pricr to service

“EMER™ position, change.

. Revised 15 September 1958 34A
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RATE-OF-CLIMB INDICATOR. A conventional rate-
of-climb indicator (12, figure 1-4) is installed on the
instrument panel.

TURN AND BANK INDICATOR. A conventional
needle-and-ball turn and bank indicator (11, figure 1-4)
is provided for basic instrument flight. The instrument
is driven by d.c electrical current.

ENGINE INSTRUMENTS

For descriptions of the engine instruments, see applicable
paragraphs under ENGINE, FUEL CONTROIL 8YS-
TEM, and ENGINE CONTROLS.

OTHER INSTRUMENTS

CLOCK. The standard clock (7, figure 1-4) is oper-
ated by an internal spring powered mechanism requir-
ing periodic winding by means of the knob in the lower
left corner of the instrument.

ACCELEROMETER. The accelerometer (18, figure
1-4) provides an indication of the g forces applied to
the airplane both during and after maneuvers, (How-
ever, any momentary vertical accelerations—such as
those which occur when stores are jettisoned from ejec-
tor racks—cause the accelerometer to overshoot. In such
instances the resultant reading on the accelerometer is
meaningless, since this instrument will function properly
only when the reaction is applied over a period of time
and in the absence of abrupt vertical shock.} The
instrument uses three pointers: a free pointer, which
indicates the g foad being applied at any given moment;
a pointer which indicates the greatest positive g load
applied to the airplane during any given period; and a
pointer which indicates the greatest negative g load
applied to the airplane during any given period. The
last two pointers hold their maximum indication until
reset to their base position by use of the knob on the
lower left of the instrument. The dial is calibrated from
minus 5 to plus 10 g units,

Also available to the pilot is a cabin pressure altimeter
(20, figure 1-3), mechanical advantage changer system
indicator, landing gear position indicator, two hydrau-
lic pressure indicators, oxygen cylinder pressure indica-
tor, and oxygen flow indicator. For descriptions of the
mechanical advantage changer system, landing gear
position indicator, and hydraulic pressure indicators, see
applicable paragraphs of section 1. For description of
the oxygen flow and pressure indicators, refer to appli-
cable paragraphs of OXYGEN SYSTEM, section IV.

NAVIGATION INSTRUMENTS
3-2 GYROSYN COMPASS

The 8-2 Gyrosyn Compass provides a visual indication
of the heading of the airplane. The compass system
consists of an amplifier, compass controller, flux valve,
and a directional indicator which is the rotating com-
pass card of the ID-250/ARN MAGNETIC COURSE
INDICATOR. (The latter is a repeater instrument used
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selectively for magnetic or "FREE GYRO” headings.)
The compass controlled gyroscope requires about three
minutes for leveling and slaving to the magnetic flux
valve after a-c and d-c electrical current is turned on.
The COMPASS CONTROLLER (18, figure 1-5) is
located on the right-hand console and consists of a
SYNC SIGNAL indicator, a SLAVED GYRO-FREE
GYRO switch, and a SET HEADING FREE GYRO
knob. In the “SLAVED GYRO™ position of the
switch, the gyroscope is automatically slaved to the
position of the magnetic flux valve and, once correctly
set, will indicate the actual magnetic heading of the
aircraft on the repeater compass card (4, figure 1-4).
If incorrectly set, the gyroscope automatically pre-
cesses toward the correct magnetic heading at a slaving
rate of approximately ninety degrees per minute during
the first two to three minutes after a-c and d-c electrical
power is supplied to the system. This “fast slaving rate”
is thereafter reduced to approximately three degrees per
minute for any subsequent deviations between the gyro-
scope and the flux valve.

With the switch on the “FREE GYRO" position, the
gyroscope is not slaved to the flux valve and operates
as a free directional gyro. During this operating condi-
tion, the repeater compass indicator shows the position
of the directional gyroscope and no indication of the
magnetic heading of the aircraft is available except by
reference to the standby compass mounted on the
canopy above the glareshield. Also, in the "FREE
GYRO” condition, the gyroscope may be manually
rotated to the desired setting on the compass card at the
rate of ninety degrees per minute, using the SET HEAD-
ING FREE GYRO knob. With the SET HEADING
FREE GYRO knob in the "INC” position the dial on
the course indicator will move upscale and the SYNC
SIGNAL indicator will move to the right. With the
SET HEADING FREE GYRO knob in the “"DEC”
position the dial on the course indicator will move
downscale and the SYNC SIGNAL indicator will move
to the left.

When the SLAVED GYRO-FREE GYROQO switch is in
the “"SLAVED GYRO” position the SET HEADING
FREE GYRO knob is inoperative,

Note
® During carrier take-offs, use of the “FREE
GYRO” may be required to prevent error
resulting from shipboard magnetic disturbance
affecting the compass.

® The instrument 1s unreliable as a magnetic
compass in polar regions where the dip of the
earth’s magnetic field is in excess of 85 degrees.

STANDBY COMPASS

A standard magnetic standby compass (5, figure 1-2,
sheet 2) is mounted on the inside of the canopy bow.
The compass 1s visible to the pilot when the canopy is
closed and may be used in the event of failure of the
5-2 gyrosyn compass.
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GRADE AND SPECIFICATION

ASHORE AFLOAT EMERGENCY
APPROVED JP-4{MIL-F-5624) [JP-5(MIL-F-5624)
FUEL [ JP-3({MIL-F-5624) AV GAS

MIL-L-7808 { PwaA-521A}

OIL
HYDRAULIC FLUID

MIL-0-5606-2 [ RED)

Arresting hook pressure gage ond filler valve 10.
Tail bumper pressure gage and filler volve :;
Elevon accumulator pressure gages and filler )
valves 13.

14,

4, Gaseous oxygen tank‘"

3. Gun charger air pressure gage and filler valve

15.
6. Fuel cell filler cap and nozzle grounding 16
receptacle .
17.

7. Gaseous oxygen filler valve
8. Onxygen pressure''’ or quantity!*’ gage 18.

9. Enclosure bungee cylinder and filler valve 9.

"I tAbrplanes BuNeo. 130740.130750; BuNo. 134744-134918 before serv-
ice chonge,

"7 Airplones BuNo. 1349219 and subsequent. BuNc. 134744-134918 by
service change.

Deleted

Elevon and utility hydraulic system reservoirs
Hydraulic hand pump and pressure gage
Battery

Fuel cell filler cap and nozzle grounding
receptacle

Oil tank filler cap
Gun charger air pressure gage and filler valve

Elevon accumulator pressure gages and filler
valves

Liquid oxygen converter(®!
Liquid oxygen filler valve!*!

Figure 1-14. Servicing Points
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CANOPY

A manually operated canopy encloses the cockpit. The
canopy opens upward, pivoting on shear hinges in-
stalled at a point on the fuselage stiffeners immediately
aft of the cockpit. The canopy is limited to 45 degrees
travel and counterbalanced at desired intermediate
points throughout the arc of travel by a compressed ait
bungee cylinder. An inflatable rubber seal is installed
on the canopy to assure air-tight pressurization of the

j cockpit. A canopy pressure relief valve is installed on
top of the canopy behind the pilot’s head which will
allow water to spill into the cockpit when ditching to
balance the internal and external pressure and permit
jettisoning of the canopy underwater, This valve is
essentially a door, that is hinged to the canopy and
which is normally in the closed position. However, 2
force of 11 +3 -2 pounds will open it and keep it
open as long as pressure persists.

WARNING

The canopy is not designed to be opened dur-
ing flight. Release of the canopy latches while
the airplane is airborne or with headwind con-
ditions in excess of 60 knots during ground
operations will result in loss of the canopy, and
likely contact with and structure damage to the
vertical stabilizer.

CANOPY CONTROLS. The canopy is locked in the
closed position by two latches (5, figure 1-3; 14, figure
1-5) installed on the cockpit rails 8 inches aft of the
junctute of the canopy and the windshield bow. The
latches interconnected by cables, operate on torque shafts
and provide means of locking or unlocking the canopy
from the closed position from either outside or within
the cockpit. The interior latch handles are located be-
neath the cockpit rail and move upward to a lateral
position and pull aft to unlatch the canopy. The exterior
latches pull forward on a horizontal plane to open the
canopy. Reverse operation of either the iaterior or
exteriot latches will lock the canopy when in the closed
position. Manual operation of only one latch handle is
required to lock or unlock the canopy when the inter-
connecting cable system is functioning. The interior latch
handle has three positions: “OPEN,” “LATCH,” and
“LOCK.” When the canopy is closed, moving the latch
handle to the "OPEN” position will unlatch the canopy
latch hook allowing the air bungee cylinder and booster
spring (9, figure 1-14) to automatically open the canopy.

Do not open canopy until after cabin pres-
surization has been turned off.

(#1Airplanes BuNo. 134919 and subsequent; prior airplanes by
service change,
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l ‘U Airplanes prior to BulNo. 134919 prior to service change.
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Note

The latch handle is spring loaded and should
return from the "OPEN" position to the
“LATCH” position when released.

The canopy will automatically latch on closing when the
latch handle is in the "LATCH" position. Snapping the
fatch handle to the “LOCK" position will lock the
canopy hook in the latched position,

CAUTION

The canopy will not latch on closing when the
latch handle is in either the “OPEN" position
or the "LOCK" position,

Note

A physical check of the canopy latching by
pushing up on it is required to obtain positive
proof that the canopy is locked.

Mechanical linkage incorporates the canopy latch cable
system into the canopy remover system, affecting rejease
of the canopy latches in the first half-inch of movement
when the canopy remover is fired. In early airplanes™ B
a cable connection linking the canopy with the seat
catapult firing mechanism removes the safety pin and
arms the catapult gun for subsequent seat ejection after
the canopy is jettisoned. In later airplanes® the seat B
catapult and firing linkage has been modified so that
the canopy can be jettisoned without arming the ejec-
tion seat. With this configuration, the safety pin is
removed from the seat catapult firing mechanism by a
cable when the face curtain hagndle is pulled during the
gjection sequence.

Note

There is no danger of ejecting through the
canopy since the face curtain handle will not
remove the seat-arming safety pin until the
canopy leaves the airplane.

Canopy jettison can be accomplished by pulling the “D” i
handle marked EMER CANOPY JETT (15, figure 1-3)
on the left of the instrument panel, or the ball lever
labeled EMERGENCY CANOPY REMOVER (12, fig-
ure 1-2, sheet 2) installed to the right of the seat on the
canted bulkhead. This action fires an explosive gas gen- ®
erating cartridge which in turn detonates the canopy
remover, The canopy is blown away from the airplane,
shearing away at the hinged section. {See 18, figure 1-2,
sheet 2, for view of canopy remover.) |

Note

The canopy remover is capable of blowing the
canopy clear of the airplane during a ground
emergency condition with the airplane at rest. i
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Another method for jettisoning the canopy is by pulling
the face curtain to the interlock position, This will fire
the canopy remover through an interconnecting linkage
from the seat ejection system.

WARNING

Canopy jettisoning by means of face curtain
extension is not recommended except during
the ejection sequence, since no positive Stops
are provided which would prevent inadvertent
seat ejection if tension is maintained on the
face curtain after the canopy has jettisoned.

CANOPY REMOVER GROUND SAFETY PINS. Two
safety pins (13, figure 1-2, sheet 2) are installed in the
cockpit whenever the airplane is on the ground to pre-
vent accidental jettisoning of the canopy. These pins are
located one on the initiator assembly next to the EMER-
GENCY CANOPY REMOVER handle and the other
on the canopy remover piston aft of the seat. A red flag
connecting the two pins is crossed over the front of the

seat to prevent an oversight in removing the pins before
flight.

PILOT’S EJECTION SEATY

The seat (10, figure 1-2, sheet 2) is of the ejectable type
mounted on tracks and a catapult assembly, A simplified
control method allows the pilot to jettison the cockpit
canopy and eject the seat in one operation in an emer-
gency. In early airplanes” the seat is armed upon jetti-
soning of the canopy. In later airplanes(® jettisoning of
the canopy will not arm the seat. In this later configura-
tion the seat is armed by travel of the face curtain during
the ejection sequence, and after the canopy has left the
aircraft, (Refer 1o CANOPY CONTROLS, section 1.)
The seat will accommodate seat and back pads, a PK-2
pararaft kit, and a seat-type parachute equipped with
a barometric opener incorporating a 3-second time
delay. Seat adjustment is controlled electrically by the
SEAT switch (13, figure 1-5) on the right-hand console.
With the switch in the "UP” position, the seat moves
upward and forward, and in the "DOWN" position,
the seat moves downward and aft. The seat headrest is
adjustable fore and aft by operating the control lever
§ (17, figure 1-2, sheet 2) on the right-hand side of the
head rest.

j A vellow torque stripe (16, figure 1-2, sheet 2) is lo-
cated on the top, right side of the catapult cylinder. This
stripe extends in an unbroken line from the screw-on
cap to a portion of the threads to indicate proper instal-
lation and adjustment.

An inspection should also be made to determine that
the seat is held down securely by the seat-retaining dogs.
The retaining dogs are not visible beneath the seat and
it will be necessary to have the assistance of the ground
crew to make this check, With one person stationed at
each side of the cockpit, lifting pressure can be exerted
on the seat to test the installation.
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FACE CURTAIN. The face curtain contained in the seat
headrest is the main control for actuating canopy jetti-
soning and the seat ejection mechanism, The curtain is
wound on rollers and when extended by pulling the
handle grip (1, figure 1-2, sheet 2) at the front of the j}
headrest, it actuates the canopy remover and che seat cat-
apult, During ejection, the face curtain protects the pilot
from strong wind pressure and helps proper positioning

of the head, neck and backbone.

EMERGENCY HANDLE. If the cockpit canopy fails to
jettison by extending the face curtain, the ejection
mechanism will not operate. In this event, the EMER
CANOPY JETT handle or the EMERGENCY CAN-
OPY REMOVER ball lever can be pulled to jettison
the canopy.

SHOULDER HARNESS CONTROL. The shoulder
harness take-up mechanism can be controlied manually
by the SHOULDER HARNESS lock (8, figvre 1-2,
sheet 2) on the left-hand side of the seat. The 1 'aual |}
control is moved forward to “LOCK” and aft to "t N-
LOCK.” During seat ejection or sudden deceleration of
the airplane the inertia reel (15, figure 1-2, sheet 2) {
automatically locks the shoulder harness. When once
locked and a force has been applied to the shoulder har-
ness, the inertia reel will not release when the harness is
merely slacked off, regardless of the position of the
manual control. This 1s due to the “stay lock” feature of
the nertia reel. Only when the control is moved into
“UNLOCK” position with the harness slacked off will
the mechanism release,

AUTOMATIC RELEASE SAFETY BELT. During seat
ejection the pilot 1s released from his seat harness by an
automatic belt disconnect mechanism. The mechanism
consists of an actuator unit with a built-in %-second
delay, a static cable assembly, a release cable assembly, a
cartridge, and the cartridge actuated release on the lap
belt. The actuator assembly which holds the cartridge is
fitted to the pilot’s seat. The release cable assembly is
connected between the actuator unit and the safety belt
release. When the seat is ejected the static cable attached
from the actuating unit to the right-hand side of the seat
track is pulled. This actuation fires the cartridge with a
*-second delay and the release cable releases the lap belt.
This frees the pilot from the seat at a safe distance from
the airplane. If the cartridge is inadvertently fired, the
actuating unit assembly will be distorted by powder
pressure. In this event, the belt assemably will be re-
moved and replaced by a new belt assembly.

AUXILIARY EQUIPMENT

Refer to section IV for description and operation of
auxiliary equipment such as cabin air conditioning and
pressurizing system, communication and associated elec-
troric equipment, lighting equipment, oxygen system,
etc.

(1 Airplanes BuNo. 134918 and prior, before service change,
D Ajrplanes BulNo. 134919 and subsequent. Prior airplanes after
service change.
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SECTION 11}
NORMAL PROCEDURES

BEFORE ENTERING THE AIRPLANE
FLIGHT RESTRICTIONS

Refer to Section V, Operating Limitations for airplane
operating limitations and flight restricttons.

CRUISE CONTROL

To determine the fuel, power settings, and airspeeds
required to accomplish an assigned mission, refer to
Appendix L

WEIGHT AND BALANCE

Check gross weight and center of gravity for take-off
and anticipated loading for landing. Refer to Section V
for weight limitations to be observed. Loading data are
furnished in the Handbook of Weight and Balance Data,
AN 01-1B-40. It is necessary to file a Weight and Bal-
ance Clearance Form F prior to flight whenever the

3irplane is loaded in a manner for which no previous
valid Form F has been filed.

CHECK LISTS

The airplane is provided with TAKEOFF and LAND-
ING check lists, displayed on the instrument panel
(see figure 2-2).

EXTERIOR INSPECTION

Consult the Naval Aircraft Flight Record form (yeliow
sheet) to determine the engineering status of the air-
plane and that it has been serviced with fuel, o1l, oxygen,
hydraulic fluid, and compressed air as required for the
mission.

Conduct an inspection of the exterior of the airplane as
follows (see figure 2-1):

1-2 FUSELAGE

a. Nose wheel tire. . .. ........... Properly inflated,
no slippage

b, Nose wheel strut. ......... ... Proper extension,
no leakage

¢. Nose wheel downlock pin. . .. .. Removed

d. Nose wheel fairing doors. . . . .. Secure

e. Approach light .............. Condition and
security
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m

.

0.

. Static vent (left side) .......

L.H. electrical equipment

junction panel access door. ..
Radome ..................

Angle of vaw probe

and cover . ... ... . . ... ..

. Pitot tube and sensing pmbe
COVELS . . e e e

R.H. electrical equipment

junction panel access door. .

. Angle of attack prnbe
and cover ....... ... . ....

Static vent (right side) ... ..

Section ll

Free of obstruc-
tions

Secure

Condition and
secu rit}'

Condition and
removed

Removed

.. Secure

Condition and
removed

Free of obstruc-
t10ns

R.H. WING AND LANDING GEAR

Engine atr intake plug.......
CIntake duct. . ... ... .. .. ..

. Externa! starting units standing
by, hose and electrical plugs. ..

CEXTERNALY

... Properly inflated,

External power switch ... ..

. Main wheel tire. ..

Main wheel strut. .. .. ...

Main wheel downlock pin. .
Main wheel doors. . . ... . ...
All access doors and covers. ..

. External a-c and d-c
electrical power ... ... ... ...

Fxternal stores if carried. . ..

Jury strut

Elevon accumulator pressure

gages (wing fold joint).....

Elevons, pitch trimmer,

speed brake (lower)...... ..

.....................

................

Removed
Free of foreign
objects

Plugged in

no slippage

.. . Proper extension,

no leakage

... Removed

Secure

.Secure

Standing by
Secure

General condition,
operation, security

Removed
1000 = 100 psi
General conditieon,

security, boanding
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Figure 2-1. Exterior Inspection

. Liquid oxygen filler b

. Speed brake (upper)'.... ... . General condition,
valvedoor. .......... .. ... .., Secured

security

 Tail bumber pressure vage'l’ . . . +25 c. Flevon accumulator pressure
9. Tail bumper pressuce gag 22 ~o P¥ gages (wing fold joii:n) ..... 1000 = 100 psi
r. Arresting hook pressure 125 q , R ved
Bage L. 475 Ty psi Jury strue oo emove
e. Slaes ... ... L General condition,
s. All access doors and covers‘!!. . Secure operation, security
t. Speed brake (upper)® .. . ... .. General condition, P ’
security f. External stores if carried . ... .. Secure
u. Fuel cell filler cap™. ... .. .... Secure g. NAVPAC and rack .......... Secure
4 TA.IL S ECTION h. All access doors and covers . ... Secure
a. Tail pipeplug................ Removed _ .
b. Tail pipe.................... Cracks, fuel i. Main wheel doors . ........... Secure
. deposits j. Main wheel downlock pin ... .. Removed
& Tail buper - Up and secur . Main wheel struc Proper extension
e. Rudder and servo rudder. .. ... General condition, no icakage
security, bonding . Main wheel tire . ... ... ....... Proper inflation,

4-5 LH. WING AND LANDING GEAR
a. Elevons, pitch trimmer,

no slippage

.. m. Engine air intake plug ... . ... Removed
speed brake (lower).......... General condition, 8 PHg
security, bonding n. Intake duct . ... ... . ..., Free of foreign
{D]tems located on upper surface of wing. objects
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o. All access doors and covers(V .  Secure

p. Fuel cell filler eap®.......... Secure
q. Fire extinguisher.......... ... Manned approxi-
I mately ten feet
from engine

5-6 COCKPIT AREA

a. Capopy ........... . i, General condition

b. Pressure relief door. . ... ...... Closed, condition

¢. Seat ejection safety pin.. ... ... In place

d. Canopy jettison safety pins... Removed

e. Enclosure bungee air

pressure gage................ 1700 psi

f. Torque stripe on ejection seat. . Aligned

g. Canopy air pressure seal. ... .. Condition
ENTRANCE

Entrance to the airplane is effected on the left side,
using the ladder provided by the ground crew to gain
access to the cockpit. After entering the airplane have
the ground crew remove the ladder before starting the
engine due to its proximity to the engine air intake
ducts.

ON ENTERING THE AIRPLANE

INTERIOR CHECK (ALL FLIGHTS)

Upon entering the airplane check or accomplish the
following:

a. Safety belt and shoulder
harness ... ..................Fastened
b. Make oxygen and radio, and
anti-blackout hose connections

c. MASTER armament switch. ... B "OFF”

d. BAT GEN switch ... . ..., “OFF”
BAT switch®® . ... . . ... ... .... “OFF” and
D-C GEN switch, . ... ..... ... “ON”

A-C GEN switch. .. ... ... .... “"ON" or
A-C GEN field switch..... . .. “ON"
e. MASTER ENGINE switch. ... "OFF”
f. Landing gear handle. ... ... ... “WHEELS
DOWN™

g. Throttle . ... ... ... ... .. .. .. “OFE”

h, MAC control crank. ... ... ... . Crank to "3:1” &

stow

i. MAC indicator window. .. ... . Checked

j. TAXY hght switch. .. ..... .. . “OFF”

k. TOW TARGET switch. .. ... . “OFF”

l. Anti-blackout & pressure
suitpanel. .. ... ... ... ... As desired

m. Emergency stores jettison
handle . ... .. .. ... ... . ... Stowed & Safetied

n. CENTER STORES jettison
handle ..... ... ... ... ..... “OFF”

WARNING

Inadvertent jettisoning of external stores will

0. AUTO CONTROL panel ... .. Knobs centered
p. TCCswitch. .. ... .. ... ... "ON"
q. Radar CONTROL panel. . .. "OFF" and set

as desired
r. FL'T, INST POWER switchi*' . . "NORMAL"
s. GYRO HORIZON POWER
switch'®) ... . ... “NORMAL"

t. PITCH TRIM MOTOR
CIRCUIT BREAKER switch. .. "ON”

u. Extertor lights master

power switch ...... .. ... . ... As desired
v. Rudder trim control knob. . .. .. Centered
w. Throttle friction control
lever ... ... ... . As desired
x. YA DAMPER AND AUTO
PILOT switch., .. ............. "ON
y. FUEL SYSTEM switch. ... ..., "NORMAL”
z. Rudder gust lock. . ... ... ... . .. Checked

Section 1l

aa. Direct the grnund crew to energize the external

electrical power supply,

ab. WHEELS position selectors, .. “"ALL”
ac. WHEELS position indicator. . . “WHEELS

DOWN"
ad. OXYGEN SYSTEM. . ... ... Checked
ae. Missiles and Marker

beacon audio. ...... ... ... .. . “QFF”
af. Approach indexer dimming
knob ... .. ... .. As desired

ag. Emergency canopy jettison. ... Set & Safetied

ah. Emergency landing gear

release . ... . ...... .. ... ... Set & Safetied
at, FUEL TRANSFER PUMP

PRESSURE light............ Illuminated
aj. OIL PRESSURE FAILURE

warning light, . ... . .. .. . .. IHluminated
ak., BOOST PUMP FAILURE

watning light. . ............,. [{luminated
al, Inverter light. . .. ... ... ..... “ON”
am. FIRE WARNING TEST

CIFCURt . .. ... .. v, Test
an. Aloimeter .. ................ Set
ao. PRESSURE RATIO

indicator .................. Set
ap. Clock ..................... Set
aq. MAIN PUMP FAILURE

warning lighe. .. . ... .. ... Ifuminated
ar, FUEL QUANTITY TEST

switch . ... .. ... ... .. .. Press for Test
as. D-C warning light. ... .. .. .. Hluminated
at. A-C warning light. ... ... ... Hluminated

occur upon application of internal or external
power unless the handle is completely seated in
the stowed position,

Revised 1 February 1960

(1) Items located on upper surface of wing,
(2) Airplanes BulNo. 130741130744, 130746130750,
(3) Airplanes BulNo. 130745, 134744 and subsequent.
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AW,

42

au

av,

aX.

ay,

ar.

ba.
bb.

bd.

bf.
. PITOT & ENGINE ANTI.-

Arresting hook control. .. .. .. “"HOOK UP”

WING PIN lock lever....... Position tn
relation to wings

WING FOLD control lever. . . Position in
relation to wings

MARKER BEACON

audio control. .. ... ... . ... “"OFF”

AP (auto pilot maneuver)

panel ... ... .. ... ... . ... Check

Missile automatic

stepping switch. .. .. ... .. ... “"OFF”

STARTER button......... .. Up

AERO 13F Armament

selector panel. .. ... ... . .. . “OFF”

CROSSFEED FUEL VALVE

switch ................... .. "CLOSED"”

S-2 gyrosyn compass. ... .... Set to "SLAVED”
or "FREE"

DROP TANK quantity

selector switch. ....... ... . . Check quantity

TACAN ... .. ... .. .. .. .. Set and “"OFF”

ICING switch. . ......... ..., "OFF"”

LANDING

ARMAMENT
HARNESS

HOOK

WHEELS

TRIMMER

CROSS FEED OPEN
SPEED BRAKE
HYDRAULIC PRESS

AN 01-40FBA-1

bh. UHF ARC-27 radio. .. .. . .. .. Set & "OFF"
bi. SEAT position. ... ......... As desired
bj. PEDAL positton.... ... .. ... As desired

bk. Interior and Exterior lights. .. As desired
bl. AIR CONDITIONING

control ... .. ... ... ... . 700"
bm. CABIN PRESSURE switch. . . "NORMAL"
bn. OMNI ... ................ Set & "OFF”
bo. APA 89 control... .. ... ... .. Set
bp. IFF ... ... ... ... ... ... "OFF"
Note

In an emergency, with no external power
available, the engine may be started using air-
plane battery power, in which case the EX.
TERNAL POWER switch'*? is placed in “IN-
TERNAL,” and the BAT-GEN switch to
“BAT-GEN,” or in earlier airplanes, the BAT
switch to "ON.”

INTERIOR CHECK (NIGHT FLIGHTS)

In addition to the above, check the operation of all io-
terior and exterior lights.

(1} Airplanes BuNo. 134744 and subsequent.

\ ¥
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FUEL SYSTEM SEL SW

WING LOCK
ELEVON

TRIMMER
HARNESS

SPEED BRAKE
HYDRAULIC PRESS
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Figure 2-2. Check-Off Lis!
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