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FOREWORD Thiz bookisina

small way a chronicle of man's unceasing
eftorts to master and wse the ecarth s
atmosphere—and in latér vears, space—ho
purposes of commerce and defense., [t s

2 capsule history of Boeing design evolu
tion from the stick-and-wire B&W of 1916
to today's globe-girdling military and
commercial jets, missiles, and space vehicles.

Although na attempt can be made
here Lo list every airplane or product built
by Boeing and its subsidiary companies,
all major types—either experimental or
production—are shown, together with
many of the variations which in one way
ar another helped make aviation history.

Because several “families™ of airplanes,
missiles, or other vehicles often were in
production simultanecusly, resulting in an
ntermingling of models, it & notl possible
tor present them in exact chronological
order or in sequence of Baging model
numbers,

Some Boeing airplares are best xnown
by their factory designations, while others
universally are refefred Lo by & military
name of number. The most generally
accepted nomenclature is used here.
Factory and other designations are corre
lated in a complete table an page 83
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INTRODUCTION |n 1976, The

Bosing Company became the first US.

1o complete 60 vedrs of continuous
nerdiion as 4 manufacturer of airplanes.
Athowgh airrceaft work had been in pro-
sress aitice 1915, corporate dentity wis
t achieved until Pacific Aero Products
was incorporated on July 15, 1916, The
tame was changed to The .Jr'-'"-'i“!_. .-J".i!|:|..'"lu'
mpany i April 1977, without change
| Ccomprate structure of |'|‘.'!."|.'||_.=I|.'“r."|'_'lll.
Ihe small specialty shop, with a 21
man work force, became a major aircrall
nanufacturer during World War 1. The
impany struggled thraugh the tirst
fisastrous postwar vears by accepting
military orders bor 1he manuiactune or
modernization of airplanes designed and
others and the manufacture of Sed
Sled boats and furniture, When markets

DUE By

for new arrplane designs developed, Boeing
was ready with new models and processes
11 was the first American manu faclurer 1o
s welded steel tubing Tor fuselage struc-
furiE, a fegture that soon became standard
throughout the mdustry until generally
rieplaced by monocoque sheet metal siru
tures in the mid-1930s, Boging again
Jemuonstrated its technological leadership
by introducing this new construction,
matched to aerodynamically advanced air

planes, in both commercial and military
production with the Monomail, B-2, and
247 models of 1930-1933

I'he early fame of Boeing was earned
by its position as the leading LLS. supplic
of single-seat fighting planes between
1924 and 1936. In the early 1930s, before
the fighter business tapered off, emphasis
changed o new transports which ted In
turn to the development of the B-17
"Fiving Fortress™ and the B-2Y "Super-

foriress ' the outsianding tour-engineg

American bombers of Warld War 10,

Preeminence in the transport field

came about maturally, In 1927, Boeing bd
spceesslully for the San Francisco l.:-'1ii.:!:-_'ll
airmail route, when the government
turned 15 rermaanimg roules over Lo Cod
mercial operators. A subsidiary company,
Boeing Air Transport, was formed to
operale the route. The success of this
operation encourazed the company 1o
develop larger airplanes specifically for the
passenger trade. To Boeing Air Transport
poas The credit for introducing the now
gniversdl stewardess as a regular member
of airfiner crews,

Boeing expanded rapidly, It established
a Canadian subsidiary in Vancouver,
Canada, and acquired the Hamilton Metal-
plane Co. of Milwaukee. The airline was
expanded into the Boeing Adr | ransport
System through the acquisition of other
airlines. In 1929 the Boeing airplane and
airline operations merged with Pratl &
Whitney, a leading airplane engine manu-

facturer, the Standard Steel Propeller Lo,
and two other airplane manufacturers to
form United Aircraft and Transport Corp.
Each continuad to produce ils own special-
ized product under its own name while
the airlines operated under their own
names within a halding company known as
United Air Lines, Boeing affiliation with
Linkted Aireraft ended in 1934 following
legistation that divorced arrplane and
engine manufacturers from airline opora-
tions, The airfines of the former Boeing
System were recrganized into a new United
Air Lines while Boeing, with the Stearman
Adrcraft Co. af Wichita, Kansas, as a
whaolly owned subsidiary, took the new
name of Boeing Alrcraft Company and
resumied independent operation

The production demands of World
War || rafsed the payrall to a high of
44 745 by |anuary 1945, The Seattle
tacilities were greatly expanded prior to
and during the war and a new plant was
built at nearby Renton, where B-29s were
produced. Stearman had become a division
of Boeing in 1939, Its original facilities
were used for the wartime manufacture of
primary trainers and a new plant was built
to produce B-249s, Seattle and Wichita ex
pansion still could not mest military
dermands for: Boeing airplanes, so the
Douglas and Lockheed firms undertook the
manufacture of additional B-17s while
Bell and Martin produced B-2Ys in new
plants buile specifically for the purpose,

With major military markets reduced at
the end of the war, the Wichita facifities
were shut down completely except tor a
small design staff. The Renton plant was
closed, and the Seattle facilities and work
force were greatly reduced. Orders on hand
for new military and commercial modeis
under development kept the early postwar
payroll at 9,000, The need for new markets
led Boeing into development of the GAPA
interceptar missile for the Army and pri-
vately financed research into the field of
small gas turbines and other industrial pro
ducis, While these products were being
introduced, the production of large
prapeller-driven airplanes continued in the
Seattle plant. The name Boeing Airplane
Company was readopted early in 1948,

feantinued soxt gage s

LS|



flateoductiaon cantinued)

Fncreased demand for military trans-
ports resulled in the reopening of part of
the Renton plant for manufacture of
the CO97 in 1949, In 1944, the Air Force

called for the improvement of many of the

wartime B-29s through installation of a
British-developed aeral refueling system
which used & hose o connect tanker and
receiver airplanes. The Wichita plant was
reopened for this major modification pro-
gram, Bul realizing the limitations of this
system, Boeing soon developed one of jts
own using a “flying-boom" connection—
and the system was soon adepled by the

Air Force. Conversion activity of the B-29¢

was, however, transferred to the Renton
plant because the Wichita plant's capa-
city was now being used for B-47
jet bomber production during
the Korean War,

GAPA, meanwhile,
led to BOMARC,

an area-defense B
interceptor missile,
and in turn to the -

Minuteman CBM,

the Saturn V/ Apollo launch
vehicle first stage, and the Lunar Orbiter,
These placed Boeing firmly in the space
ape with manufacturing facilities at
Michoud, Louisiana, and engineering and
test facilities at Huntsville, Alabama,

and Cape Kennedy, Florida. This wide
diversitication of product lines, which

included acquisition of the Vertol Corpora-

tion, helicopter manufacturers, in 1960,
made a change of name desirable. In May
1961, the Boeing Airplane Company
became The Boeing Company.,

Boeing leadership in the field of large
jet airplanes began in 1947 with the intro-
duction of the daring B-47 swept-wing
six-jel bomber, which was soon followed
by the eight-jet B-32. Experience with
these military jets and the propeller-driven
C-97s and Stratocruisers, plus a shrewd
evaluation af the potentials of the airline
business, led Boeing to develop an entirely
new jel transport at its own expense. In-
iroduced in 1954, the Protoivpe JOT
{Model 367-80) proved to be as great an
aeronautical milestone as was the Mono-
mail of 1930, the 247 of 1933, and the

B-47. Large orders were placed by the
world's leading airlines and the Air Force
ordered military developments of the

prototype.

Adr traffic growth increased tremendous-
Iy with the advent of the 707 commercial
jet transport, creating customer demand for
new aircraft sized to meet specific market
requirements. Boeing met this demand
with the 727, 737, and 747, becaming the
largest producer of jet transport airplanes
in the non-Communist world, After acquir-
ing the Vertol Company, Boeing became
a major supplier of helicopters for military
purpases. It also played a significant rale
in the space program during the 1960s,
building both spacecraft and rocket
boasters,

Boeing's participation in the spate
business declined in the early 1970s, and
the company broadened its business base
by developing new products for surface
transportation systems and energy and
gnvironmental programs. Boeing afso
operates and maintains large plants or facil-
ithes, and provides computer services for
government agencies and commercial firms.

March 1979, .. W £ Boelog boarding
Waded “C" ar Vareawerr, Conodg, with e fraf
intrrmatioma’ alfrmend) For Seor e,



The First Boeing Airplane

BE&W OF 1916 William E. Boeing,

founder of the company that now bears his

rame. and Conrad Westervelt, a Mavy

afficer, collaborated in the design and con-

struction of the BAW, a twin-float sport
seaplane, The original factory was a boat-

Fouse on Seattle’s Lake Linion: the aircraft

workers were skilled carpenters, ship-
wrights, cabinet makers, and seamstresses,
e materials used were fine Washington
State spruce lumber, steel wire, and linen
4 -
fabric.

The B&W established Boeing in the
girplane business, Two of the smiall sea-

plangs were buill. Both were purchased by

the Mew fealand Government and ware

used im pilot training and for the first

experimental airmail flights in that country.
Both the LS, Army and Navy ordered der-

iviitions of this first Boeing airplane. The
immediate outcome was a production
arder for 50 Navy secaplane trainers, the
Model Cs—the first large contract for the
fledgling company.

B&W SPECIFICATIONS
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MODEL C The ("
the B&W and was the tirst ,_'|||-H-|_|-:'||‘.:E" te-
sign. The Navy ordered two Model Cs Tor
test from the Pacific Aero Products Co,,
which became the Boeing Alrplane Com-
pany on April 26, 1917, Fifty additional
Cs were ordered-as LS, entry into World

series followed

War | greated a sudden demand For pri
mary training planes. Two experimental
EA madels, essentially landplane versions
of the C but with side-by-side seating and
LBiknp Curtiss O A-3 engines, were sold 1o
the LS, Army,

While the B&Ws and al

56 C-types built used twin pontoons, on

but ane of the

was modified at Mavy reguest to evaluate 2
single main pontaan with small ausaliary
floats under each wingtip. Fitled with a
Curtiss OX-5 engine in plice of the Hall-
Scott, this became the C-1F,

Upon completion of the Navy order,
one additional © was built tor William k.
Boeing, This was logically called the C-700
because the previous airframe had been
known in the shops by its Mavy seria
number, &Y%, The C-700, used by Mr.
Boeing and Eddic Hubbard to carry the
first U5, international contract airmail
from Seattle to British Columbia, was
redesignated CL-45 following minor
aerodynamic refinement and a change to

the newer Hall-5coit L4 engine.

MODEL C EPECIFICATIONS

Span

Wirnno Arag
L=ross Walgnt
lop Spsed
_ruRing apesd
Henpa.

Cervlce Ceiiing

Power

43 15 10 in
57 s

405 s
2 306 b
FZ2. 7 mph
85 mph
2080 i

&, 500 1t

1 00-hip Hall

SO B ) Ry

HS-2L

adopted by the Navy as its standard

The H5-21 was a Curtiss design

patrol and bomibnng flving boat of World
War 1. Since no single factory could pro=
duce the H5-2L in the desired quantities,
conirzcls were awarded to four other
companies besides Curtiss, Boeing was
given an order far 50, which was reduced
to 25 when the Armistice cancelled most
wartime production,

Although not a Boeing design, the
H5-2L was an important milestone in that
it provided not anly the incentive but the
design and production experience thai
wore o contribute heavily to the first
postwar Boeing airplane, the B-1 Flying
Hioat,




B-=1 The B-1, actually Boeing design
Mz, &, was the first Boeing airplane de-
staned from scratch as a practical commuer
cial vehicle, The flving boat configuration
wis chosen with the vast water areas of
the Northwest in mind, and accommaoda
tizn was provided for a pilot and two
passengers plus mail or cargo, Construction
followed the convention of the timea;
laminated wood veneer for the hull and
spruce and plywood frames for the wings,
Although a good airplane, the B-1 did
not ind a guantity market. The sale of
new cammercial airplanes was almast com-
pletely suppressed i the early posbwar
vedrs by the ready availability of cheap
war surplus aircraft, which, while they
could not do as good a job as the new de-
signs, were available at prices which were
only a fraction of those for new bypes.
Before the Mood of surplus military
types smothered the anticipated boom in
postwar commercial aviation, Boeing had
built two other civil models; the BB-|
4 {(Model 7). a smaller development of the
B-1, and the BB-L6 (Model 8), a landplane
using the same wings as the BB-1. These

encountered the same marketing problems
a5 the B-1, and in each case only the
‘\.il'li:'|||_' profofy pe was s il

It was not until 1928, when the surplus
typics largely were gone and commercial
aviation was enjoving a boom that had
bieen triggered by Lindbergh's transatlantic
fight of 1927, that advanced versians of
the B-1, known as B1-D and E, were abie
to find a market. Produced at first undes

the original company designation of

- Maodel &, the new versions were so differ-
Be-1 ent as a result of Y vears ol advance in
technalogy that the final production
8-1 SPECIFICATIONS: versions were given the new model num
Span .- BOfr3in ber 204 to reflect their more modern
Lenygth . -y 11 i din : E
Wi A _ AB7 53 1 design (see page 25).
Girams Welght, ) A HED b Starting with a 200-hp Hall-5cott
Fop Speid =i mph L-6 engine but seon changing to a 400-hp
Crakeing Seend. B miph b . F
:-.__._n”!_,_ )_ f'  ADODm war surplus Liberty for improved pee
Service Ceifing . 13,000 H formance, the original B-T wore out 5ix
Ferwy : ;,_--l::rml_'" engines on Eddie Hubhbard's international
oot L . . ]
contracl airmail run between Seattle

HE-2L SPECIFICATIONS: B8-7 SPECIFICATIONS. anmd Victoria. Eight vears later, it was re-

e . T4fttin cran _ : - A5FB I tired atter flying 350,000 air miles, a
... 39 f Length : 27 B in remarkable record for the time,

AT i Oresis o B3 g fr Wing Area . SR - 35 [he venerable B-1 was restored in 1951,
o Wai . .. BA32 0 Cross Weilghit NSRS . 2 EEE I . s . L
0 S0 _ o HE T o Speed B4 rrah and is now on display, complete with 1ts

Sarvice Celling 2 500 R Cruising Spead. 75 mph original colors and early markings, in the

TP, -y L ety LRI . ono ey LT Seattle Museum of History and Industry

Armamuont [2) Lewis machineg Service Calling {0,000 ft ’

guirks plids ombs Proisiar . : 130k Haed

Scoft L4



BE-LE SPECIFICATIONS:
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GA-1 Tenof these unigue armored
ground attack triplanes were built under an
garly postwar policy whereby the Army
designed airplanes to its own requirements
and then contracted for their manufaciure
by the aviation industry under competitive
bidding. Although not & Boeing design,

the GA-1 and another Army design, the
GA-2, were both given the Boeing designa-
tion of Model T0 for recording purposes,

Ga-1 SPECIFICATIONS:

=OEn Bih ol i

Langth | |, == 13t Bin

Wing Aras o 1,016 4g f1

Garags Waight 10426 I

Top Spand 10% mph

Crunging Sonsnd OE mph

HENgs A5 imi
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Prorwesr 121 dd5hp Literty
B rsaMmant 1 machine quns
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GA-2 Two GA-2s were built, the Tirst
exactly as designed by the Army and the
other with extensive revision 24 a result of
Boeing expenience with the 10GA-Ts

and the first GA-2, | he armored allack
irplane concept did not prove to be
praciicdl so further development of the

by pe was abhandoned

GA-2 ERPECIENCATIONS:

DH-4 After World War |, the struggling
airplane industry survived mainly by mad-
ernizing obsolescent war planes, In 1920,
Boeing rebuilt 111 wooden de Havilland 4
“Liberty Planes' as DH-48. From 1923

to 1925, 187 were rebuilt with Boging
designed steel tube fuselages as DH-4M [ for
Modernized]: 30 went to the LLS, Marine
Ciorps under the Maval desipriation 028-1

o Lo The i-"|_|5-_| |_:|:|E{__ | :'-i'l. to Louba

D SPECTENCATIONS

]
| il i
I i i 1
T 1 1 e b |
I 1 | H
1 i | I
L }
1 1] i
! 1) hap 1
ITis I
1 -l ] i

XCO-F Al Army reguesi, Boeing
designed and huill new wings Tor three ol
the wartime DH-<4s in 1924 in an attempl
tooextend the useful life of this type. The
new Model 42 was called XCO-7, 1o
Experimental Comps Observation, desig

Mo, . The performance improvement was
psufficient 1o justify the cost of producing
new wings for the 19716 British J'.':h':_:"l.

KOO FA SPECIFICATIONS

1 |
| 1 i1
iy ] AT 20 a0
1T 1 GEE i
Top Spe 13 mf
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MB-3A [n 1921, Boeing was low
bidder among six manufacturers competing
for an Army contract for 200 MB-3A pur-
suit planes. This was the first sizeable order
for new airplanes placed by the military
since the Armistice, Proximity to prime
sources of airplaneé spruce lumber was an
important factor in the bid decision, which
was 51 448 000, or $6,617 per airplane,
less military-furnished equipment.

The MB-3A was an improved version
of the all-wood Thomas-Morse MB-3 which
had been built in the closing months of
Warld War | and incorporated the best
fighting plane features of the time. Boging
did not assign a number of its own to the
MB, although new tail surfaces of Boeing
design were Nitted o the last 50 built,

I'he significance of the MB-3A to
Boeing was that it provided design exper-
ience that started the company toward a
dominant position in the fighter plane
business that was to last for a decade and

a half,

ME-34 SPECHFICA TIONS:

Span . . 26

Length . . . 20T

Wing durma | 2208 50 T

{iross Weight. | 2539 b

_I_.r. E-:rll'll'\-"l_ ;_-"”:..L"

Crsising Speod, | 1245 mepn
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PW-9/FB SERIES FProduction gx
perience with the MB-3As and careful
study of the newest aerodynamic and strig
tural concepts convinced Hlll'il'lt, ENFINECTS
thuit they could produce a betler pursui
plane than anything then available. Princi
pal source of dissatisfaction with the
MEB-348 was the wooden fuselape. Welded
stee] tubing had heen used successiully
furing World War 1. The gas welding pr
cess with hand torches had disadvantagss
s0 Boeing deveioped an irc welding process
Financed as a private company venfure, the
Bocing Pursuit was first Hown in [une
1923, The new fuselage consiruciion was
50 successful that the Army gave Boeing
additional DH-4 modification contracis
that called for replacement of the onginal
wioid Tusefages with steel

Powered by a new Curtiss D-12 gngine
of 435 hp, the Boeing Model 15 was
ardered by the Army as PW-9 | Porsi
Water-coaled, Mo, 9), Altogether, 123
PYW.-9s were delivered, ending with the
PWaD iModel 160 af 1928, The Naw,
ordered 10 PW-94 for the Marine Corps
under the Maval designation of FB-1, Tor
Fighter, Boeing, Two FB-2s, modified to
opperate from aircraft carmers, had Boging
model number 53 because of the design
changes, Three FB-3s with Packard CRAIEs
iMadel 53) and one FB-4 with an experi-
mental Wright air-cooled radial (Model 54
were delivered Tor test and the Mavy
ordered 27 production FB-35 (Model 67)

powered with the Packard

feantinved next pagel
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(PR SF B Serims contined)

The basic PWO,FB design underweni
matny experimental varnations, An Anmy
reguest Tor a high-altitude pursuit plane
resilted in the XP-4 {the ""W"
mn 1924 and the Pursuit series started over

wis dropped

again from P-1 excepl for PW-9, which was
retained for the military lite of that partic
ular airplane ), which was a PW-9 fitted
with longer wings and a turbosupercharger.
It was Bosing Model 58, One PW-24 was
completed as-a pursaii-trainer under the
designation of AT-3, for Advance Trainer
Mo, 3 [Boeing Model 68), Changes included
deletion of armament and substitution of

4 180-hp Wright £ engine for the 435-hp
Curtiss, The XP-7 (Modet 93] was the last
PWOD, which was redesipnated when
fitted temporarily with a new 600-hp
Curtiss W-1570 engine. The Moadel G,
which was bought by the Army as XP-8,
Was A new oesign patierned closely after
the PW-9 and fitted with an expernimental
inverted FPackard engine,

The Mavy discontinued the use of
liguid-cooled engines for shipboard air
olanes after delivery of the FB-55 and test
ed 2 new 425-hp air-cooled Pratt & Whitney
"Wasp” inm the FB-4, redesignating it FB-6

T4
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NB-1 AND NB-2 Scoventy-six
Model 21 primary trainers were built, 41
for the Navy as NB-1 [N for Trainer in
Mavy nomenclature), 30 as NB-2 fitted at
MNavy request with 180-hp Wright E liguid-
cooled engines available from wartime
stocks; and five Lawrence-engined export
models for Peru.

The MBs were designed to operate
gither as landplanes or as seaplanes using
a single main float instead of the twin
pontoons of the earlier Model s,

NE-T SPECIFICATIONS:

apa 5 1110 in

Lengir = 2H 18 g

Whing &raa . 144 s M

Grose Waight. 2 HIT 1D

Ton Spead . . ! 48,5 mph
Crulsing Sneedd, L mph
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T e MR S

PB-1 The PB-1 [P for Patrol) was built
in 1925 1o a Navy requirement for & flying
boat capahle of flving the 2 400 miles from
Califormia to Hawall nonstop. Construction
material was primarily metal; the top of
the hull being wood and the wing and Ll
covering being Tabric, The designation wis
chanped to PB<2 when the Mavy removed
the tandem Packard engines and installed
experimental Pratt & Whitney ""Hormet™
dir-cooled radials.

FE- BPECIFICATIONS

Span e, . 87 el in

[T ] o . = 18 & i

e A TEn == . 1=l so 1

Oreca Waight [N R A3 500

oo Spoed . 117 rrepk
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TB-=1 Threeall-metal THB-15 wire
designed and built 1o Navy specifications
in 1927, These could be fitted out either
as landplanes for operation from carriers
{the wings folded as a shipboard space-
sAVING measune | or as win-pontoon sei-
planes. In either form, cach undercarriage
unit was independent of the other to
allow the 1,740-pound larpedo to be
carried in gn external rack under the belly,
Although carrying the T-for-Torpedo
designation, Lthe TB-1 doubled as a

scouting arrplane
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MODEL 40 The Madel 40 was built
fora 1925 LS, Post Uttice Depirtment
competition as 4 replacement for the con-
verted military de Havillands that had
carried the airmail since 1915. The ROV
mert bought the simgle Model 40, but did
not award a production contract to Boeing,
Since the government was the only custo-
mer for mailplanes at the time, the design
was shelved,

It was revived lace in 1926, however,
when Boeing was advised that the LIS, Post
Ditfice Déepartment planned fo furn trans-
continental alrmail routes over to priviete
pperators in July 1927, with bids 1o be
spened in January, The Model 40 wis
gquickly redesigned to meet the reguire-
ments and uitlize [atest improvements, The
war surplus water-cooled Liberty angine
was replaced by the $20-hp Pratt &
Whitney "Wasp," 2 new air-cooled radial
then being tested by the Navy in the Boeing
FE-6 and by Boeing in its new Model 59
fighter. The composite wood-and-tube
fuselage was replaced by an all-steel struc-
ture. The lighter engine permitted a greater
payload, so the basic design was Turther

By oms o

17

altered to include @ two-seal cabin in opes
of attracting passenger revende in addition
o thatof 1,008 pounds of mail,

The low operating costs and high
revienue potential of the redesigned Model
W enabled Boging (o submit the fow bid,
and the-San Francisco<CF
awarded to Boeing Air Transpaort, 4 wholly
owned Boeing subsidiary, T wentv-tour
Model 40As were built Tor the airlines be-

TCago route was

tween |andary and June T927, and a
twenty-fifth was delivered to Pran &
Whitney as a flving engine test-bed.

Ihe 40As were converted to $0Bs when
a new 325hp Prait & Whithey "Haormnet"
engime became available early in 1928, A
Model 400 was devoeloped simulianeodsly,
using the "Wasp™ engine but featunng a
four-passenger cabin instead of the original
two. Ten 400s were built, nine of them fuv
Pacific Aur Transport, which had become
part of Boeing Air Transport. The major
production senes was the 2084 which

combined the “"Hormet" engine of the

(]



HIB and the four-place cabin of the 400,
Thirty-nine were built, including a special
40B-4A test-bed for Pratt & Whitney. Five
408 45 were built by Boeing-Canada under
the designation of 40H-4 and severl
special-purpose 305 were built in Seattle,
A number of the 82 Model 40s built were
still flyving during Waorld War 11,

A8 SPECIFICATIONS
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MODEL 68 Designed as an improved
land or sea primary trainer toreplace MBs,
the Model &4 of 1926 was submitted to the
Army as A primary of gunnery trainer. A
removable rear cockpit fairing structure per-
mitted rapid change from gun ring 1o

padded headrest;

MODEL &4 SPECTEICA TIONS
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F2B-1 The F2B-1 was a direct devel-
opment of the PW-9/F B series, designed to
ise the Pratt & Whitney "Wasp®' installa
tion developed by the Navy in the FB-6, In
wdidition to the protolype XF2B-1, the
Mavy bought 32 production F28-1s5 for use
TG AIrCrart Carmiers Two eXpPorL Yersions
were sold as Model 698,

FaE-1 SPECTFICA THIONS
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F3B-1 The prototype XF3B-1 (Model
74) was a refinement of the F2B-1 and used
the same tapered wings. After Navy tests,

it was returned o the factory and exten-
sively redesigned to use new, larger wings
for improved high-altitude characteristics,
Seventy-three production F3B-1s (Model 77}
were delivered to the Mavy in 1925,

FIE-1 SPECIEICATIONS:
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XN2B-1 Two Model 815 were built

in 1927-1928 a5 developments of the
Model 64, one as XN2B-1 for the Navy and
one as Modet §1A for the Boeing School

af Aeronautics, The original Fairchild
Caminez engines were replaced by a Wright
|-6-7 in the XN2ZB-1; an Axcison and later
a Wright [-6-3 in the B1A,

1/ xN2R-1 SPECIFICATIONS:
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H20A-1

Model 226

MODEL B0 The success of passenger
operalions with Model 4k on the San
Francisco-Chicago route encouraged ex-
pansion of the business through the addi
tion of larger airplanes designed specifically
far passenger convenience and comfort
The first of four Model 80 trimotor
biplanes, the last word in luxurious air
transportation, was delivered to Boeing
Air Transport in August 1928, only 2
weeks after its first flight. Pwelve passen
gers were carried in the large cabin, which

wis provided with hot and

d running
water, forced-air ventilation, leather uphol-
stered seats, and individual reading lamips.
The pilat and copilat were enclosad

p 4 rocemy cabin ahead of and separale
fram the passengor Cabsin,

The needs of a dozen PFRASSENEErS dUring
ong flights soon indicated the desirability

i cabin attendant who could devot
full time ta their comfort. While some
Eropean alrlines used male stewards
Bocing Air Transport hired registered
nurses who hecame the first of the now
uriversal airline stewardesses,

The original 8Os, using 410-hp "Wasp™
|,||-;_'i||!_-'_., were followed by bwelve 1H
passeneer BOAs fitled with more powerfu

Harnet" engines, The twelfth S04 was
completed as the B0B at the reguest of oid
ne pilots who were not quite sold on the

mew enclosed pilot cabins, | ey fell that
the pilot needed the wind in his face i«

tell how the plane was flying. The pilots
were soon conwvinced of the merits af the
new idea and the S0B was converted to 2
standard B0A. All became B0A-1 following
service modifications that changed fue
capacity, streamlined engine cowlings, and
added more rudder area, The eleventh S0UA
Wk COmipe cled as a deluxe o)l company
executive transport under the designation

Maode| 2206,

WEMREL S04 SPECIFICATIONS.
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FAB/P-12/MODEL 100 SERIES
Early in 1925, all of Boeing's nighter plane
experence culmimnmated in iWwo prolofypes
af a new fighter design—Madels 83 and 89
Fhey were built al company expenss with
canfidence that demonstrated superiority
over contemporary designs would resull i
significant production orders. T his conhi-
dience was justified when the now micdel
proved to be one of the most famous and
widely used fighters of the yvears between
world wars, & majar innoyation was the
use of bolted aluminum tubing for the
fuselage structure in place of the tradifigna
welded steel tubing,

Following tests of both prototy pes
a5 X F4B-1, the Mavy ordered 27 produc-
tien F4B-Ts [Model %9 as carrier-nased
fighter-nombers, The Army, on the basis of
Mavy tests, ordered nine duplicates as F-12
(Model 1020 and one as XP-124A (Model
[0 ). While infual military production got
underway . four commercial and exporl
derivatives were developed as Maodel 100s
and a special two-seat TOOA was built, Two
[0s were retalned by Booing and usied
extensively in developing improved
eatures to be Incorporated in 90 P-12Bs
[Model 102B). 96 P-12Cs (Modol 222),

45 F4B-25 (Model 223), and 35 P-12Ds
| Maodel 2271,

I 1930, a major structural develop
ment was tested in the Model :rt: which
utilized a semi-monocogue duraluminum
fuselage patterned closely after those of
the experimental XP-9 (Model 96) and the
P15/ XF5B-1 (Models 202 and 205),
Both the Army and the Navy tested the
218 asa pew prototype and placed more
large orders. The single Model 218 was sold
for Chinma in 1932,

Im March 1931, the Army ordered 135

P-12Es iModel 234} as the result of Model
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218 tests, This was the largest single
military order placed since the 200 MB-3As
of 1921, The Navy tollowed wilh an order
for 113 similar Mode! 2355, 21 as F4B-3s
and 92 as FAB-4s5—the latter distinguished
by larger vertical-tail surfaces, Fourteen
of the carly FdB-ds were redeased for ex-
port to Brazil, and replacements weare built
for the Mavy, Mine additional export
moclels combining the features of the
P-T2E and the F4B-3 were sold to Brazil
as Model 2675, and three P-12E and F
vartants were sold as Model TINEs and Fs.
The last 25 P-12Es were completed as
F-12Fs [Model 257 ) experimental modi-
fications by the Army resulted in mode
designations throoeh P-1 21

The st of 586 airplanes in this series
ind the last Seatile-buili Boging with
wionden wings, an F4B-4 was delivered on
February 28, 1933, In marking the ¢nd of
the biplane highter era for Bowing, 1t pro-
vided the final vindication of the bold
gambie of 1928 by establishing a produc-
tion record Tor 2 hasic American milltary
model that was not to be coualled until the
eve of World War (1.

F4a-4 SPECIFICATIONS
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MODEL 95 With the Model 80s

devoted almost exclusively to Boeing Air

Transport's growing passenger service, a =
need developed for an all-mail and cargo
e

plane on the same routes. Twenty-five -
Model 955 of traditional open-cockpit con-
figuration with 89 cubic feet of cargo space

were delivered to three airlines in 14924,

MODEL 95 SPECIFICATIONS:
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XP-8 The XP9 (Model 96) was an 1 '
experimental all-metal monoplane fighter &ﬁ‘ﬁq"_'?;._’_-- —
designed in 1928 to a specific Army re- -

guest, The position of the wing on top of
the fuselage was a severe handicap to pilot
visibility and the configuration was aban-
doned, Several XP-9 structural features
were successfully incorporated in later
Boeing models.

XPg SPECIFICATIONS:
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MODEL 203 Five Model 203 pri-
mary trainers, powered by 150-hp Axelson
engines, were built for the Boeing Schoal
of Aeronautics, All were converted to the
203A type by installation of 165-hp Wright
|-6-5 engines. Two additional 203 As were
basilt by students at the school, and three
were converted to 2038 advanced trainers
with 220-hp Lycoming engines.,

MODEL 2034 SPECIFICATIONS
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XP-15/XF5B-1 With the end of the
hiplane fighter era clearly im sight in 1930,
Boeing submitted Models 202 and 25,
MEary identical all-metal monoplane ver-
sians of the established P-12/F48, Lo the
Army apd Mavy, While neither was ordered
into production, the new semi-monocogque
fuselage struciure was used on later
versions of the P<12/F4H.

MODEL 202 fXP-15) SPECIFICATIONS!
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MODEL 2048 Cight improved ver
sions of the B-1 (Maodel 5) were built in
1928, two as B-10 with 220-hp Wright |-5
engines and six as B-1E with 410-hp Pratt
& Whitney "Wasps." Because of the great
design advances made since 1919, subse-
guent production versions were designated
as Model 204s. One dual-control 2(4A
was built for Wm, E. Boeing, and fouws
C-204 “"Thunderbirds" were built by
Boving-Canada.

MODEL 208 SPECIFICATIONS.
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XFBB-1 The XFoB-1 [Model 236) was
developed as 2 possible successar Lo 1he
F4B-4, but the era of the classic biplane
fighter with fixed landing gedr was cle irly
at an end, Major improvement over the
FAB/P-12 series was the use of all-metal

SLrue ture and & Lwin-row anging,

KFEGH-1 SPECIFICATIONS:
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MONOMAIL, MODELS 200,
227, Z221A  One of the most revidlu-
tionary airplanes Im commaarcial aviation
history was the Boeing Monomail {(Model
2000, which first flew in May 1930, De
signed initially as a mail/carso sirplane, it
achieved major performance increases not
by the addition of brute horsepower but
vy structural and aerodynamic refinement
The traditional biplane desian with drag-
producing struts and wires was replaced by
a single, smooth, all-metal low wing of
clean cantilever construction, The wheels
wore refracted into the wing during thght,
ind the drag of the air<cooled "Hormet™
engine was greatly reduced by enclosing i
i a newly developed “anti-drag" cowling
v second Monomail, with a six
passenger cabim pallerted after that of the
Famoos Model 40, was built as Model 221
Both underwent subsequent revision Tor
transcontinental mail-passenger service
and became Model 2214, Major drawback

to the Monomail design was that

was Loo
addvanced for the current state af the art
i powerplint and propellér design, ET7
cient use of its full performance rangg
required a low-pitch propeller for 1akeof|
ingd glimb and high pitch for crumsing, By
the time that a contrallable-pitch pro-
[FEIIET WS il';.'_“-l d on the Ill|1I|='| IThail; 1L
wits already on the veree of replacement
by mewer multiengine designsg that il

had inspired

MONORTAIL 227 SPECIFICATIGNS:
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B-B Hoeing Models 214 and 275,
Army ¥ 1H-Y and ¥ B-Y, were

ry developmenis of the revo

wh (]

Becamae the

logrcal milit

lutionary Mopomaail and were huilt as
compdnyv-fnenced projects 1o anticipation
that they would produce the same pel
formiance advance in the field af heavy
bombers. How well they succeeded is
shown by the fact that they raised the

i L

specd of bombers, fradibionally the slowest
of military airplanes, to & point 3 mph
ABOVE that of contemporary tighters
While this performance was attained
through the yse of cantilever monoplane
design and careful attention to stream
lining, the new bombers followed military
tradition dating back to World War | by
carrying the 2, 200-pound bombload ex-
termally and accommaodating the five-man
crew in open cockpits.
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Model 215, powered by BO0-hp Pratt
& Whitney "Hornet" engines, wis com-
pleted first and flew on April 13, 1931,
Maodel 214, originally powered with 600-hp
lguid-cooled Curtiss "Conguerar” engines,
wis Changed 10 "Hornet” power following
Arovy Lests.

A service Lest arder For five improved
Model 2465 was placed in Aogost 1931
F Y TH-9A.

and the two prototypes were purchased at

under the Army designation

the same time,

Although not ordered in guantity, the
B-9 left its mark. Because of it, bomber de-
sign concepls were revolulionized and a
wholly new type of fighter had to be devel-
oped Lo reestablish the traditional fighter
performance superiority.,



FHEE Witer the spectacular pertormancy
af the Monomail and the B-9, a<imilar de
sign technigue was applied to a flghter.
| hree all=metal Model 248 mononlanes
wiere hutlt at Hoeing expense belwieen |an
ey and March 19320 The design was
retully coard Mad L with the .'l"'ll'l. (I

pssure meeting is reguirements. The en
Jines, instruments, and military equipment
wore foaned by The Army

SMer tesling as the XP-936, the &rmny
bought the three prototy pes as XP-26.
These became Y 1T P-26 forservice test and
fimally alain P-26. Cne hundred and thirt
six proaduction Model 26bs were ardered,
171 as P-26A, two as P-268B, and 23 as
P-26il The P-260Cs wero all remodeled as
(R whil |:-_I'|i ':|_| _:E ArACuUCtan
P-26% were modified by the addition of
wing flaps to reduce: their high landing
speeds 1o Dhatl of the ConTemporar
nplanes

Fwelve export versions, 11 for China
and one Tor Spain, were built as Model 287,
Chne of & group of P-205s turned aver to
the Philippine Army late in 1941 was one
of the first Allied fighters to down a
|apanese airplane during their attack on

the Philippines,

254 SPECIFNCA TIONS
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MODEL 247

rfluenced by the revolutionary Monomail

I he fimal desisin area

concepl was that of the multiengined trans-
port airplane 1 ] i skart nad been
ohtained throweh the development of the
B-9<: the step to an airliner was logical and
short, In fact, the transport design was
almuost complele before the bomber tlew
Details were circulated among the airfines
that composed the Boging Air Transpart
Svstem. soon 1o become United Air Lines.
was unprecedented —a decision
was made to completely re-equip the air-
line with the new Model 247s. An order for
Bl was placed while the desizn was still in

The resu

the mockup stage,

Although smaller than the luxurious
Model B0, the -_-.;'l:_:'lﬁ':.- 297 retammed a2l ol
the *'Flying Pullman's" comfort for 10
passengers, including a stewardess and two-
pilot crew, With no engine in the nose, the
space was used for additional radio equip
ment and 400 pounds of manl, & new
feature for airlines was the installation of
supercharged engines and pneumatically
operated rubber de-icer "boots™ on the
leading edges of the wing and tail surfaces
to remove accumulated ice, formerly the
magor airline bad-weather handicap. The
247 first flew In February 1933 and all 60
wore delivered to the airlines within a
vear, Further 247 sales brought the total

to 735, including a special 24 /A powered
with new 625-hp twin-row Pratt & Whitney

engines for United Aircraft Corporation

28

Modsl 247 passanger
COMpar et

two for Deutsche Lufthansa, the German
naticonal airline, and a special militarized
27Y for a private owner in China.

In 1934, one 247 was modified tor
Roscoe Turner and Clyde Pangborm as the
27D to fly as an Amernican entry in the
MacRobertson race from England to
Australia, Other than removal of the airline
furnishings and nstallation of |ncreased
fuel tankage, the major changes were maodd
ification of the engine nacelles to utilize
full NACA cowlings and the installation of

controflable-pitch propellers and geared
engines, This 2470 placed third in the
overall race and second in the transport
category, After the race, 1T was returned to
a United Ajr Lines passenger configuration.,
A commemaorative plague painted on ifs
side proclaimed its racing record,

The improvements worked out for the
247D racer were so0n Incorparaled on
most of the airline 2475 then in service,
which became 24 70s, Like the Manomail,
the full potential of the 247 design hagd



been restricted by the use ot fixed-pien
propellers, The installation of hydraulically
controlled Hamilton Standard propeliers rased

the cruising speed of the 247D to 7 mph

YA

abdwve the top speed of the onginal
The 247s remained In airline service until
American entry into World War 1], when a
numiber of them were drafted into th
Armiy for transport and training duties
under the designation C-73, At war's end
the tarmer military models and others re
eased by the trunk airlines went into use
on feeder and small independent airlines in

the United States and abroad.

MODEL 2470 SPECIFICATING!
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YP-29/XF7B-1 Because the P26
the Army s first standard fighter mong
plane, utilized a wire-braced wing and fixed
landing gear, there was still room for further
performance improvement with the same
power through the adoption of cantilever
wing construction and a retractable landing
gear. Two models were developed simul-
Ltapeously for the Army and the MNavy! thi
¥ P-29 (Model 264) and the similar XF7B-1
(Model 273), Aside from slight dimensianal
variations, the two differed mainly 1n mili-
Lary eguipment and the altitude ratings of
their engines. The XFTB-1 first flew in
September 1933 and was the first low-wing
mronoplane fighter tested by the Mavy, 11
proved oo advanced for Mavy carrier
operations, however; monoplane fighters
did not join the fleet until 19349,

Both the XFT7B-1 and the % P-29 [former-
lv XP-940) were built with enclosed cockpits,
anather advanced feature, but the XF7H-1
was modified 1o the older open-cockpit con
figaration and the YP-29A and Y'P-298 were
both delivered as open-cockpit models

¥E29 SPECIFICATIONS:



XB-15 Bocing Model 294 was devel
l-|'l|;:| a5 the result of a design study awar ded
by the Armiy in 1934 to determine the
(eagilility of an extromely heavy bomber,
larger than anything built in the United
States up Lo that time, The study resulted
man arder for a single experimenta
XBLR-1, fur Experimental Bomber, Long
Range Model 1, The designation was
changed to XB-15 before the airplane was
COMPIeTEG.

While the XB-15 had been designed 1o
use tour 1,000-hp liguid<ooled engines
then under development, these Wwere nol
available in time, 50 twinrow Pratt & Whit-
ney Twin Wasg™ radials of 850 hp, witl
[ .00 hp available for akeoff, were util
irod, The size of the XB-15 made possible
many innovations. Passagewiays werg buiit
rside the wing to enable the crew 10 make
minor engine repais in flight. The endur-
ance potential was far beyvond that of a
narmial crew so bunks were installed to
perinl the carrying of Pwo “walches  n
nautical fashian. Since many of 1he dcces-
sories were electrical, two suxiliary genera-
tors deiven by gasoline engines weare
instaiied in the tuselzge, Another new
feature was the use ol a sepatile Crew
member as Mlight engineer with a station
and cantrol panel of his own

| spite of the power handicap imposed
by the engime substitution, the XB-15 sel
several intermational load-to-altitude
records after its first flight in October 153/
Since 10 was strictly 3 research design, the
XB-15 was unsuited o combat 1ts |oad-
CArry INE capdcily was put 1o good use in
World War 11 whien i1 was canverted to a
cargacarrier under the designation XC-105
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B-17 FLYING FORTRESS

I August 1934, Boeing was invited to

participate in an Army competition for a
few mult-engine bomber, This térm had
generally been vsed o indicate two enginegs

ATEer Boeing oblained assurance that the

term also covered additions CNEInes, de-

sl wiork and consbruction were rushed on
i new concept {or a fourengine bombe
that was then being studied. Four-engine
Donmihers were notnew, and one, the XH-13
was currently under develc penent at i'j--l'l"l:I
under an Army contract. Up (o that time,
additiomal COEIReS WEFE USEG iy Lo :-:-.'l
weavier loads—and bigper airplanes—into
the ; [ he Boeing approach was 1o use
additional engines 1o give an dirplane with
the load capacity of a normal twin-enging
bBomber 4 great performance increase
through the addition of extra power

While the role of later versions was Lo
be offensive; the Model 299 was concemved
{or a purely defensive mission: the protec

fion of the American coastline From
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{817 confinued)

foreign surface fleets, It was this function,
and not the formidable defensive arma
mient, that suggested the famous name
"Flving Fortress.”

Insize and confipuration, the 299 was
midway between the Model 247 transport
and the giant AB-15, then on the drawing
hoards, Unlike the B-9 all bombs were
carried internafly and defensive armament
wis comprized of four streamlined machine
gun blisters on the sides, top, and bottom
of the fuselage and a nose gunner s station,
The prototype was powered by four 750
hp Pratt & Whitney "Horpet” engines

Fushed to completion in jusl 4 vear,
the 299 was flown to Wright Field only a
month after the rolloul. Averape speed for
the 2, 100-mile flight was an unheard-of
252 mph. The competitive [esting was
almaost completed when the 29 crashed
following takeofl with the contrals inad-
vertenly locked. Although thus disguali-
fied from the competition, the demonstra-
tion to that point had been so impressive
that the Army placed 3 service test order
for 13 flight articles and a skatic test model
under the designation Y B-17, This was
changed o ¥ 18-17 shortly betore the first
one was flown in December 1936, The
major significant change from the 299 was
the substitution of Wright "Cyclone™
engines of 1,000 takeolt horsepower tor
the onginal "Harnets,

Shortly after the first ¥'1B-17s went
inta service, the Army ordered the static
test airplane completed as a high-altitude
bomber with turbo-supercharged engines.
This was delivered as the Y 1B-17A and
resulted in a production order for 39 simi-
lar B-17Bs, Twenty airplanes of a 1939
contract for 38 B-17Cs were diverted to
England as RAF “Foartress 1s." High-
altitude missions over German-occupied
Eurppe in 19471 proved the suitability of
the supercharged engines but revealed that
armament and armor were inadegquate to
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B-17G test-bed

B-17 coekpan

meet current requirements, As a result, the
42 B-17Ds were built with self-scaling fuel
tanks and minor refinements. The remam-
ing B-17Cs were modified to the B-17D
standard

Results of Euronean combat experience,
especially the requirements for defensive
drmament, were incorporated inlo the
extensively improved B-17E. The .30 caliber
armarnent of sarlier B-17s was replaced
by eight .50 caliber guns, two gach in top
and poliom 'I_.'_';r_'l_'l_!i'l' aower turrets and
& new tail "stinger™ turret. Single .oUs were
installed at open ports on each side of the
fuselage and one .30 was retained in the
nose. The most distinctive recognition
feature of the B-17E was greatly enlarged
tail surfaces that gave better control and
stability for high=altitede bombing from an
airplane that was now several tons heavier
than the prototype. OF 512 B-17Es built,
45 Fartress LA were delivered 1o Britain,

Really large-scale production began witl
the B-17F, which could be distinguished
putwardly from the E by a moulded plastic
nose, Boeing built 2,300, and 600 and
500 gach were delivered by Douglas and
Lockheed-Vega, respectively, in new
plants built specially for the purpese. The
final production version of the:B-17 was
the G, with an added two-gun power
turret under the nose for defense against
direct frontal attack,. Bocing built 4,035 Gs
and Douglat and Lockheed built 2,395
and 2,250, respectively. At the peak of
B-17 production in June 1944, the Seattle
plant was rolling cut 16 airplanes every
24 hours.

|m postwar vears, B-17s carrying
droppable lifeboats were designated B-17H.
A number were diverted o the Navy a5
PB-1W for antisubmarine and weathoer re
conmalssance work and to he Loast Luiarg
as PB-1G, Wartime reconnaissince yersions
originally known as F9, were redesignated
RB-176G. After replacement as standard
bombers, B-17s remained in service as
trainers and V. 1.P. transports. Some wer
converted to radic-controlled targets and
the |ast B=17 in LS. military service, a
OB-17T deare, was destroved in 1960,

ronically, by a Boeing Bomare missile.



MODEL 314 The Model 374 was
designed to meet a specification issued by
Pan American early im 1936 for a ||-|'-::'!-I'.ji"|{1-._'
tour-engine flying boat, The wing and hori-
sorn bl tail surfaces of the XB-15, then

wnder construction, were adapted almos
ntact o a newly designed tiyving-toat Rl
with sccommaodations For 74 passengers
and a ceew of & 1o 10, The major det
clency af the XB-15, insufficient power,
was overcome i the 374s by the installa
ticeny of new Wright "' Double Cyvclone”
COTInes |,';:.'|' 141 The frnitial 314 afde
was Tor six airplanes, all with various
versions of the name “Lhpper  according
i Fan Am practice. Collectively, the 314s
were known as the "Boeing Clippers.”

Fhe first flight was in June 1938,

e

Iess than 2 vears after contract signing
ali six were delivered between [anuary
and Jume 19349 Initial service was an thi
Morth Atlantie rowte May £l |"-!-‘;.', the

tweltth anmniversary of Lindbergh's

Fitmous ransatlanbc flght. The 314y

[} - ¥ Buille
Far dependatbilizy

tlso added rew lagrels
i the Pan Am transpacific San Francisco-
Hong kong service

Fhe tirst six o wore tollowed By g second
afder Tor six 31445 with |'|||.i~.5n'| Lif
three additional passengers and an extra
[0 hp per engine. The Tirsy sis adso wiry
converted to 3144 standard.

Early in Weorld War |1, three were sold
o British Dvérseas Alrwiays Corporation
(BOAC) by Pan Am Tor use on the Atlantic
roube, They remained i British sepyvice
untl] after the war, Three were teken over
by the L5, Navy and operated by Pan Am

crews i military camouliage bul with civil

designations and markings, Two, drafied
by the Army as C-98s, were turned aver

ko the Mavy for the Pan Am contract op
eration, | hese were retummed 1o ariine
service al the crdd of the war bul were soon
I:['-.I-..'l.' 1y Tasiel posiwa |.'.I-l.||'|.!-|"

designs
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Mthdl

ATEMNT
B75M1
OFBNT

Army Eodal
PT-13
PT-1348, B, C

PT.130
PT-18
PT-17, 17A

FT-27

Nawy Mode!

M25-2
M25-5

M1, 4
M2E-3

KAYDET SERIES ‘When the
Stearman Aircraft Company, 4 Boeing
subsidiary since 1934, became the Wichita
Division of Boelng in 1941, the famous
series of primary trainers that was collec-
tively to be called “Kaydet" during World
War 11 had been in production 7 years,
The firsi, the Model 70, was developed
from the original Stearman C Models of
1926-1930. In 1934, the Navy bought 61
Madel 735 as N5-1 (Trainer, Stearman)
with Wright }-5 engines. The Army bought
26 Lycoming-powered Model 755 as PT-13
in 1937, All subsequent trainar versions
for the US. Army and Navy were butlt as
Made! 755 Small numbers of a modified
version fitted with Pratt & Whitney
“Wasp Jr." engings and armament were
sald 1o several Latin American air forces
just before World War 11 as Model 76s.
Counting equivalent spares, 10,346 Model
70-76 Kaydets were built from 1933
through 1945,

At the end of the war, approximately
4 (M) Kaydets were converted to crop
dusting/spraying planes, most of them with
450-hp Pratt & Whitney ""Wasp |r." engines
for better performance at high gross weights,
More than twenty years later, nearly 1,600
Model 75 were still in service with agricul-
wirdl airplane fleats.

PT130/N25-8 SPECIFICATIONS:
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DB-7B In 1940, Bocing contracted to
build 240 Douglazs DB-7B attack bombers
for France, When completed, these were
delivered to England as "Bostons." Night
fighter conversions became “"Havec," An
additicnal 140 were built for the U5,
Army as A-20C,

DE-FBA-200 SPECIFICATIONS:
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PB2B-1 During World War 11, the
Boeing-Canada facilities at Vancouver,
B.C,, which had produced British Black-
burn Shark torpedo planes for the Boyal
Canadian Air Force in 1938 and 1939,
wore expanded to undertake airplane re-
pair and conversion, Also produced wire
55 Consolidated PBY-3A ""Canso"" am-
phibians for the RCAF and 307 PBY -5
and -6 "Catalina” flying boats under the
LS. Navy designation of PB2B-1 and
PB2B-2 [or the LS, Mavy and British
Empire Services,

36
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307 STRATOLINER |he Model
307 which was named the "Stratoliner”
when It went inlo airline service, originated
a5 the Model 300, The studies for the 299
homber and the 300 transport were devel-
oped simultaneously with the intention of
producing military and commercial models

that could use the same wing, tail, anc

powerplant installations. This philosophy
was carried it the final 307 contipuraiion
which differed from early proguction
B-17s mainly in the Tuselage design,

A outstanding feature of the 307
was [ts First use of cabin pressurization for
passenger comfort at substratospheric
altitudes above much of the rough weather
T riesist the ditferential pressuregs l"‘-='1|i|':;:
at these altitudes and provide maximum
room for the 33 passengers and five crew
members, the fuselage was bult 10 a eircie-
lar cross section, Another inpovation an
i arrliner was the use of an extra crow-
memiber as flight engineer 1o relieve thi
nilot af the '_"-.pu'|-.i|'-'! tv for maintaining
power settings, keeping triack of cabin
pressarization, and operating viarious
sUbDsysiems.

[en Stratoliners were built: a protolyp
s five Tor Transcontinental & Weslern
Adr (TWA, now Trans World Airlines) as
SA-307B, three for Pan Am as 5-307, and
one for Howard Hughes as SB-3078. The
%307 remained in Pan Am service until
after the end ol World War 1 A e
SA-307Es were drafted into the Army A
Transport Command as C-7 3% and were
flown all over the warld by TWA crows.
Afeer 3 wears of service that included 3,000
transatlantic crossings and 45,000 hours of
Might, the C-7
factory in 1494

S¢ wiere returned 1o the
{ for reconversion Lo xifline
standards.

I'he airplanes were almost completely
rebuill Mew B:176G wings and horizontal-
tail surfaces were installed, the 900-ha
Wright "Cyclones' were replaced with
later versions used in the B-170, the pas
senger capacity was increased 1o 38, and the
pressurzation feature was deleted. Re-
desipgnated as SA-307B-1s, the Strataliners
remained in TWA service until T951.

[hirty vears after they were buily, Tive

Ltratoliners were stll in service,

a7



XA-21 Al the time that Stearman be-
cami a division of Boeing, the Madel X-100
wias undergoime evaluation inan Army
altack bomber competition as 1he WAL
Althoueh not produced, the XA-21 wis 3
milestone in that it was the first Stearman

with an all-metal structure.

MA-21 BPECIFICATIONS:
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XAT-15 Two X-120s [ the Wichita
Division retined the old Stearman Minde]
designating system for current designs)
were Buill for the Army in 1947 a5 XAl-13
integrated aircrew trainers, Because of the
prevailing aluminum shortage, the Tuselags
wits welded steel tubing and the wings
and tall were of wood.,

HAT-15 RPECIFICATIONS:
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XBT-17 The XBT-17 criginated as a
dual-purpose design: a primary Lraing
(Wichita Model X-90) fitted with an un-
cowled 220-hp Lycoming engine that could
be converted toa basic trainer (Model X-81)
by substitution of a Pratt & Whitney "Wasp
Jr.”" Critical aluminum was saved by build-
ing the wings and 1ail of plastic-impregnated
plywaod. The X-91 was sold to the Army
under the designation XBT-17.
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XPBB-1 [he XPEBE-1 (Madel 344,
using a wing similar Lo the B-29, was built
to 3 Mavy requirement for a verv-long-range
flving boat patrol-bomber, Meed for this
type was greatly reduced in 19432, and the
Bocing Renton plant, built for the Navy
PBB-1 “Sea Ranger™ program, was turned
over 1o the Army for B-29 production.
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XFBB-1 The first Boeing single seater
since 1935 was the shipboard fighter-
wrpedo-bomber Model 400, three of which
were built for the Mavy as XFEB-1, First
flown in Movember 1944, the unigue dual
propeller design was dropped as the end of
World War 11 signalled the beginning of

the et era
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B-29 SUPERFORTRESS

nitial studies that were to result in the
famous B-29 "Superfortress’’ began in 1938
with & Boeing proposal to the Army for an
imaroved B-17 with a pressuriyed cabin

to increase crew efficiency and comfort
during long high-altitude missions. There
wearg no military reguirements Tor such i
design dt the time, but Boeing, with Army
encouragement, kepl updating the design

n the light of anticipated reguirements.
Finally, in February 1940, an official invita-
tion was received to bid on a high-altitude
long-range bomber. After several major
revisions Lo meet constantly changing re-
quirements, the désign became Made| 345
and three airplanes, with a fourth for

stalic test, were ordered as XB-29,

When the XB-29 first flew in September
1942 it was as far ahead of its contem-
PEArArTEs ds the B-9 had been morg than i
decade before, The 10-gun defensive arma
ment was concentraled in four remote
controfled power turrets on the fuselage
and in a single directly controlied turrel
n the tall, which carried three guns—two
50 callbers and a 20mm cannon. The
fuselage was divided nio three prossurfed
compartments: ane in the nose for the
pilots, bombardier, and flight engineer and
one amidships for the gunners and obsery
ers, The two were connected by @ tunnel
over the tandem bomb bays. A separatle
pressurizoed area was providied for the tail
sunner. Each enpine was titted with two
turbosuperchargers, Dual wheels were in

slalled on each leg of the fricycle landing

d0

gear to support the 54-ton gross weight,
Wing loading was an unprecedented 58
pounds per square foot, which was 1o be
increased by an additional 10 pounds in
later models, Satisfactory takeoff and
landing characteristics at this weight were
achieved with the high-speed Boeing 117
airfiil through use of Fowler flaps, which
ot only increased lift when defllected but
added to wing ares by extending aft out
af the -.-.ir'_*.'_ as owell as downward

Even before the prototype wis complet-
ed, the Army ordered largescale production
The Wichita Division plant was expanded
for the purpose, and Bell and Martin were
wrdered to build B-29s in new planis. 1o be

constructed al Manetta, Georgla, and Umaha,

Mebraska. The Boeing Renton plant, origin
Ul built for the Mavy PEBB-1 flyving boat

program, was transferred to Army jurisdic-

tion and devoted to B-29A production

B-29 production became the largest
single airplane program of World War Il
It entailed not only @ multiplant produc
tion complex and thousands of sub
contractors, but also modification centers
where laist-minute changes and refinements
expeditiously could be made without slow
ing the expanding assembly lines.

B-29 first bombed |apan in June 1944,
legs than 2 vears after the initial flight of
the XB-29, As enemy Tighter opposition
diminished toward the end of World War 11,
it was possible to improve the speed of
the B-29s by deleting the gun turrets and

sighting blisters, These stripped versions



K.B-23M

were designated B-298; B-29A having been
assigned 1o Benton-built aircraflt which
featured a different type of center wing
construction. Altogether, 3,970 B-24s had
been built when production terminatsd in
| 945 2,766 by Boeing, 668 by Bell, and
536 by Martin. The end of the war re-
sulted o the cancellation of an additional
5 092 B-29< an order, after Wichita's
production rate had reached 83 per month,

Postwar vears saw furthes ::l"-u-.'|:-ri"l-.:l::
of the B-29 fur a great variety of purposes.
Like the B-1 was adapled Lo carry air-
horne liTeboats and used on antisubmarine
ind weather duty, 11 served as a MNying
powerpiant laboraiory wilh 4 relric table
jet engine mounted in the bomb bay, The
P2B-1' size made it an efficient ""'mother
ship™ for supersonic research aircraft that
had 1o be carried aloft for launching.
Postwar B-29s served the Boval Air Force
das Hl.ll.:irll.:,, '\'r'.lhl"."li_',fl'_'l"l"i. !

An entirely new carcer was openéd
far the B-29 with the advent of genal re-
fueling as a means of extending the range
af bombers and Mghters. Under the
designation KB-29M, 72 B-29s were con-
vierted at Wichita to flyving tankers wilh a
single large fuel tank filling sach bomb bay,
1 hosa that could beunresied and secured
Lo the receiver airplane; and transfer
pumps. seventy-Tour B-29s were modified
to receive fuel by this method, with one
bamb bay used for increased fuel capacity.
Fhe B-504 "Lucky Lady 11" made the
first nonstop Might around the world in
1949 after being refucled by six KB-29Ms
al three points en route. The drawbacks ol
the hose refugling sysiem were overcome
by Boeing development of the flying
boom,” which permitted a direct mechan
cal cannection between the airpfanes and
much taster fuel ransher rates, Line
hundred and sixteen B-2%s were modified
it Renton as KB-29P flying-boom Lankers
The last B-29s in sguadron use were retired
from service in September 1960
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C-97 STRATOFREIGHTER
The C-97 Stratofreighter |Model 367 )
wids designed fn 1942 as a heavy cargo-
Lransport irplane Tor mlitary purposes
and bore the same aefedynamic and

. " P I ik [N
structural relationship 1o the B-29 that the
Model 307 Stratoliner bore to the B-17

Cutstanding Teatures were the double
OECK prossunized Tuselage, |ame amskiel|
LITIN 3 = o hoehe : "

arvo doars beneath the tall, and a
inteeral ramp and cargo hoist system that
permitted unassisted loading of standard
2W-tan Arnyy rucks and even smial
irorafy (see page 450,

ne first of three XC-97 prototypes

Mlew it Movember 1949, Production was
sibord inated 1o the B=24 and the tirst of
six service test YO-972 did not Ty until
March 1947, Development of the B-30
trom the HB-2Y% resulled i the three
YO-97 As using the 755 T metal structure,
Pratt & Whitney R-4360 engines, enlarged
vertical wail, and advanced systems of the
-5 —as ded all subsequent -5 0 strato-
freightors, The single Y C-978 was built for
passenger wse with the cargo provisions de-
leted in Favor of airliner seats, windows
and other interior appainiments similar 1o
thase of the commercial Model 377 5trato
prufser. The 10 Y875 were built in Seattle
and all others at Kenton

[he First af 50 production C-97 A8 Tor
the Military Air Transport Sérvice flew i
June 1949, Three, using KB-29P ¢xper-
ience, were modified as KC9TA Tlying
boom tankers with a pod containing the

boom operator and boom nsialled in
the position normally accupied by the '
cargo doors, Fourteen C-970s were built
for MATS as minor revisions of the C-974 Tt
wilh emphasis on interiof appointments
salted to the evacuabion ol cassaalties from
the Korean War, Ten VC97 fiving come-
mand posts were converted from YOS5 AL
and C97Ax, Sixty KC9TEs and 159

KC-9710

42
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KC-97Fs were buill as production versions
of the expenmental KC-9 A and were
mllowed by 5992 KCO970s. which were dis-
tinguished by the addition of 700-gallon
B-50-type external fuel tinks under each
wing.

[he KC-97H was an experimental
Lariker usirg a hose-and-drogue system Tol
refueling fighters Twn WiC-97 s wern
converted from KC-9706s as flving test-bads
to evaluate Pratt & Whitney ¥ T-34 turbo
prop engineés. These produced 4 greal per
formance improvement in the airplane, but
production of the type, then 12 yvears -|||.'.
was pearly atan end and no atlempl was
made to extend its service life by power-
plant replacement

Fhe last KC-BTE was completed in
July 1956, concurrent with completion
of the first KC-135, bringing C-97 produc
tion to a total of BES over a period o
|.'I YiEdAls,

A number of KC9T70Gs were later modi-
fied Tnto KC-197Ls for Air MNational Guard
units by incorporation of |47 (et engines
in underwing pods, This change substan
tially boosted speed and altitude per
formance for refueling jet fighters and

DoHmbers,
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7T Stratooruiser

377 STRATOCRUISER

Fhe Model 377 Stratocruiser was an air-
liner counterpart of the C-97 and the first
commercial Boging airplane produced sings
the 314 Chipper, Filty-six were bulll sigl

Seattle produ

by-side with B-50s on the
tion lines between 1594 and 1944, Using
idaptations al the proven C97 airfram
md poswerplants and systems similar to
those af the H-30, the competitive advan
Lages oitered by the SLFAlocrulser werg
lomg range ar d unparalleled passenger com
tort, | he wide cabin allowed extra room

far the passengers, wino could refieve Lhe
monotony of long flights by walking around
or visiting the lower-deck lounge, which

was reached by a :\.:"II:'.|! starrway Irosm 1

passenger cabin, Passenger capacity varied

from 30 to more than 100, depending on
the length of the route and type of service
v complete galley for hot meal service was
irstalled near the tail, and men's and
women's washrooms separated the forward
compartments from the main passenger
cabin
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Siraloerul

L-15 SCOUT The Scout laison air-
plane (Model 451) was designed and built
in Wichita for the Army Ground Forces.
[wo XL-158 and 10 Y L-155 were complet-
ed in 1947 and 1948,

l'he observer was given an exceptional
field of view by virtue of a8 tubuiar L
boom that eliminated the bulk of the con-
ventional rear fuselapge structure. Versatil-
ity was assured by |.'-ru-.iL! ng Far the in-
stallation of skis or pontoons in addition
to conventional wheels, Extremely siow
flight Tor observation purposcs was
ichieved through the use of a thick airfoil
and unique full-span "Flaperons™ that
combined the functions of Map and aileron
Thew were mountled below the wing in-
stead of being built into its trailing edge.
The Scout was designed for rapid assembly
and disassembly in the field and could be
carried complete in the back of a standard
2¥-ton Army truck. Inward-turning
landing pear struts permitted a further
width reduction and allowed the dismantied
Scout to be rolled into a C-97 cargo
airplane for transporiation by air.

¥YL-15 SPECIFICA TIONS
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RB-508

B-50 SUPERFORTRESS

[ he B-50 series was a direct development
o the H-24%. 1h P ral outward diffes
erices were the installation of four-row
Prait & Whitney “Wasp Major™ engines in
revised nacelles.and the use af a Migher
vertical 1ail that could be folded down to
permit storage in standard-height hangars,
iy Pratt & Whitney on a test B-29 that
was redesignated XB-44 and the high tail

15 tested on @ standard B-24 at Seattle

[ he new power packages were developed

videnl improvements were the use of
1557 aluminum alloy instead of 245T,
tast-retracting ball-screw |anding gear, ny
iraulic rudder boost and nose-wheel steer
Ing, and heated-wing de-icing-

Eighty B-30As were built | Model
345-2-11, 58 of which later were modified
in Wichita as recepvers for hose-type aerijal
SrRsIng. I!"il_".l_‘ WwWorg o '..'-l_'{_l I3y i-_:.
simelar B-50Bs, The 122 B-5300D+ had built

noprovision for flying-boom aeral refuol-




Jat angine 1e5r

ing, and fuel capacity was increased by the
addition of 700-gallon drop tanks under
each wing. Mumerous B-50As and B-508s
were converted to special-purpose recon-
paissance tvpes under the designations of
RB-50E, F, and G and WB-31), |he last of
the Superfortresses were 24 TB-50H crew
trainers completed in 1952

Rendered tactically obsolete by newer
jet bambers, most of the B-5Us were con-
verted to KB-530] and KB-50K three-hose
aerial tankers for the Tactical Ar Com-
mand between 1957 and 1959, The piston
engines were supplemented by a single jet
pod under each wing to increase the maxi-
mum formating speed and altiiude

capabilities,
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B-47 STRATOJET Bocing dew

apment of a (el bember began in 19434

when the Tirst pi I".l'l.'l'l. MEQLITETTIENLE yWal®

isstiiced by the Army. The design underwent
stant revision, the most significan

g the 35degree swept-back winig thal
cted great speed (MOrcases.

By the time the mockup of the Boeing
Model 450 was approved in April 1946, the
B-47 had moved even further from the
conventional configuration. A tandean
Thicvcle" landing gear was adopted, and
retractable outrigger wnest was mounted o
each inboard et pod Tor lateral ground
stability, Because of the location of the
main wheels relabve 1o the center ol

gravity, the B-37 sat on the groc

aof T attituce and toos i and landed at
the same angle without “rotating 0 the

tradition nanner of arrplanes witl

conventional landing pea

Because of s high wing loading and

the slow acceleration characherisiics al the

irly turbojet engines, 18 JATO rocket
umils, developed during the wir for “jet-
ikeaff " were built into the sides

fthe fuselane, On later models, these units
wWEre L |_|_ M1 & LTS manie exerm:al
rack as a weight-saving measure, The heavy
weight of these units also resulted in
faster landing speeds and a severe braking
problem, which was mel by deplovment of
a ribbon-type parachute from the tail just
as the wheels touched the ground. On later
nodels, this practico was rodified t
trail a small drogue parachute while in he
inding pattern and deploy the main

raking parachute just before the airplane

" L i I
/LT car-fighterpiar nfeds could b
i I Fa I 1
[ TLAT] L TECIEL I Faam R T
. a L
i Te only AeTens marmeant i

could be armed and Tired remotely froam
the cockolt or automatically by radar.
thouph heavier than the heaviest
bomber of World War |1 —the B-29—the B-27
wias classed as a medium bomber, It norm
ally was pperatod by a threg-mdan crew.
nilot and copilot in tandem under a fightber
tyvpe canopy and a bombardier-navigator
n the nose,
Twio X B-47 Stratojets wera buailt i
Seattle, the first fly

1947, The first of 10 Wichita-built B-4.7As

JATO takaoff

I



flew in June 1950, The principal difference
between the B-47A and the prototypes

was replacement of General Electric |35
engines of 3,750 pounds of thrust with

5,200-pound-thrust |47s. Takeoff weight of

later models increased to 198,000 pounds,
which could be increased by flying-boom
refueling after takeoff,

Major production began with the B-478,
which appeared In several forms for various
specialized duties. Principal manufactured
vErsions were the standard B-47B bomber
{distinguished from earlier versions by the
fitting of 5 B00-pound-thrust engines and
underwing drop tanks) and the RB-47
reconnaissance-pomber with elght cameras
in a removable bomb bay packags, The
B-47B was also built in pilot guantities by
Dowglas at Tulsa, Oklahoma, and Lockheed
at Marictta, Georgia.

The designation B-47C was assigned (o
an experimental four-jet model thit was
not compléted. The two XB-470: were Bs

converted to flying test-beds for Curtiss-
Wright T49 turboprop engines, at the time
the most powerful ever to fly.

Largest production serics was the
B-47E. Approximately one out of every
three Wichita-bullt Es was an REB47E,
easily identified by its extended nose that
contzined photographic equipment, Sev-
pral hundred B=3TEs were also buill by
Douglas and Lockheed. The YDB-47E was
a special conversion used to air launch the
Bell GAM-63 " Rascal™ missile, which
was then guided to the target under radio
control by an operatoer in the Y DB-4TE.
OB-47Es were radio-Controlled pilotless
drones used as aerial targers 1o test such
interceptor missiles as the IM-99 Bomarc
against high-performance airplanes;
DE-4TEs were director airplanes carrying
glectronic eguipment and an aperator to
control drone airplanes.

The ¥YBATF was a B-478 converted ay
i hoss receiver to test the sutability of the

hose-and-drogue refueling method for
bombers. The single KB-470G was another
B-478 converted to a hose tanker, The
ERB-47TH and RB-47H were built in small
guantities and were the last of over 1 300
Wichita-built B-47s completed in October
1956, Fitted with pressurized capsules

in the bomb bay, the ERB<4TH had a five
man <rew and the RB-47H had a six-man
crew, The YB-4T] was & test-bed for a new
radar bombing-navigation system and the
dual-purpose RB4TKs were RB4TEs
converted for weather-reconnaissance as
well as photographic missions.

I 1957, the majority of B-47s in
bomber configuration were maodified, prin-
cipally by strengthening the wings to allow
them to use the revolutionary low-level
“lob-bombing” technique. This is where
the bamber streaks toward the farget at
maximum specd and free-top height,
releases its bomb during a zooming vertical
climb, and escapes the destruction of jis
own blast by completing an Immeiman
turn—a half loop followed by a half roll.
This increased maneuverability gave the
B-47 a mission to match what pilots had
called it from the first, “a six-engineg
fighter."”

B-47E SPECIFICATIONS:
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B-52 STRATOFORTRESS

The designation B-32 onginally was assign-
ed in 1946 1o a straight-wing long-range
bomber to be powered by six turboprop
engines. By October 1948, the design had
undergone extensive revision, and at

that time t approved Boeing's
request 1o develop an entirely new jet-
propelled bomber under the same designa
tion, The new B-52 was designed and built
as Boeing Model 464,

In appearance, the new bember was a
direct development of the revolutionary
swept-wing B-47. Eight Pratt & Whitney
| 57 turbojet engines were carried n four
pads under the wings, and the four-unit
tandem landing gear could be turned to
either side to allow the airplane to crab in-

Air Force

to the wind on cross-wind fandin

still rall straight down the runway, Elec-
trical needs on early B-52s were handled
by turbine powerpacks driven by air bied
from the second-stage Compressons of

the jet engines, Fuel was carried in Tuselage

&

tanks above the bomb bay and in nyion
bladder cells installed between the main
wing spars and each pair of intercon
necting ribs.

I'wo prototypes, the XB-52 and Y B-52,
were built. The ¥ B-52 flew first, on April
15; 1952, The first of three production
B-52As flew on August 5, 1954, The B-524A
and all the subsequent 8-52s differed
from the X and ¥ m
signed nose in which the pilots sat side-
by gide in 4 cabin instead of in tandem
under a plastic canopy a3 in the B-47s. The
fuel capacity of the B-5
by the use of 1,000 rop tanks
under each wing, and provision was made

in having 4 rede-

24 was increased
ation d

for flying-boom aerial refueling

Fifty B-528Hs were built as dual-purpose
airplanes, The 35 B-52Cs were also dual-
purpose designs but were bullt to higher
lopad factors and had a gross weight of
450,000 pounds. Fuel capacity was in
creased by the wse of 3,000-gallon drop
tanks, The B-52D was used only as a

homber

. The Air Farce had designated
the Wichita Division as a second source of

production, and the first of 69 Wichita
built B-520s and 58 B-52Es rolled out in
December 1955, One hundred and one
B-520s and 42 B-52Es were built in
Seattle. Seartle B-52 praoduction ended
with 44 B-532Fs which were Titted with
engine-driven altérnators instead of
prieumatic powerpacks; 45 B-52Fs also
were built in Wichita
In addition, Wichita also built 193
B-520Gs and 'Ill‘ B-52Hs that in many
ways were greatly different from their
e
decreased. Wing fuel bladders were elimi-
nated in favor of integral tanks and strike
capabilities were increased by mounting
two supersonic AGM-28 "Hound Dog"
siles. The B-52H was fitted with TF-33
wan engines for improved wnrefueled
range and & 20mm cannon in the radar-
directed tail turret. Inall, 744 B-52s were
built, 467 at Wichita,

ors, Vertical il height was




HYDROFOILS |n 1954, Boeing
bBegan research and development of hydro 1=
cils—boats that fly on underwater wings :
The first Boeing-built hydrofoil was
the High Point (PCH-T]
cratt. PDedivered to the |

i 1T -ton patrol
5 Navy In 1963,
1L served as i prime rescarch vessel in the
Mavy's hvdrofonl development program
Wil :liu'll' Posiril v as .||'|_=-'! CONsSiruc
Licn, Boeing bullt two research vossels
FRESH T, a 15tonexperimental craft
built for the Navy, s still the world's
lastest iy drafoll, 1l ':--_|:| rt, Built with
company funds, pioneéred the use of

wateriet propulsion on hyvdrotalls and
PCH-1 High Faimt

heiped develop an auviomalic control

system tor the fully submerged foels,

In 1966, Bacing won a competition 1o
design and construct & Navy hydrofoill gun-
host prototype, Tucumcari [PGH-2), a
575000 craft, was launched in 1967,
After-delivery to the Mavy in 1968,
ucwmcar! served in Vietnam combat
walers and toured Europe to visit NATO
nations, Designed specifically as a highly
maneuveranle, heavy-weather craft with
speeds above 50 knots, Tucumcari proved
Boeing's technological lead and paved the
way for the present generation of
company hvdrofoils

Two families of advanced hydrofails
continued Boeing's leadership in the fiel
Both feature waterjet propolsion and
fully submerged Toils with an automatic
contral svstem, PHM is the designation for
the 23 5-metric-ton Patrol Hydrofoil Missile
ships built for the LS, Nayy

Pegasus (PHM-1) was launched
November 9, 1974, and successfully com
pleted. .5 Mavy evaluation in July 1976
Production of five additional PHMs began

PHM - Saguila

inearly 1977 and all had been delivered
by 1982

|[ETFOIL is Boeing's proprietary rarme
for the 9i-toot-long, 115400 commercia
passenger-carrying hydrofoils that offer a
smaath ride 2t 43 knots in virtually any
sed condition: |ETFOILs entered service on
April 25, 1975, when Far East Hydrofoil
Co, Ltd, began operation from Hong
Kong 1o Macao,

By 1985, 23 Boe ng JETFOILs ‘wera in
sarvice in Hong Kong, Japan, the Canary
Islands, acress the English Channel, in
Indonesia, and in the LS, between Seattle,
Washinglon , and Victoria-Vancouver, B.C,

JETFLML
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SRAM |n 1966, Boeing began a
design and development program that led
to praduction of SRAM, the Air Force's
AGM-69 Short-Range Attack Missile,
Completed in 1975, SEAMs were deploved
by the Strategic Air Command for use
with the G and H maodels of the B-52
bomber and the FB-111. 1L s intended

as major armament for the supersonic B-1
bBomber.

I'he missile. can perform two major
missions: It can attack defensive installa-
tions, allowing its carrier airplane to
penetrate to primary targels, or it can
strike primary targets inside terminal
defense perimeters.

Providing 4 new capability for manned
bombers, the missiles can be launched at
subsonic or supersonic speeds, from high o
low altitudes, They can hil targets ahead
of their launch airplane; or can turn in flight
to strike targets to the side or behind the
airplane. After launching, SRAMs can
follow a high-altitude semiballistic trajec-
tory, or a ground-hugging terrain-avoidance
flight path. Varying ranges and target
approach speeds make SRAMs versatile and
extremeély difficult to intercepl.

[he combination of SEAM-manned
bombers, land-based intercontinental
ballistic missiles (WCBMs), and submarine-
faunched rmissiles gives the nation a re-
taliatory capability difficult and costly
o defend agdainst

T-33A Undera £81.7 million contract,
19 T-43A Airborne Navigator Trainers

were produced for the US. Air Force Train-
ing Command in 1973 and 1974 1o replace
part of its fleet of T-2Y9s,

The airplane has 19 stations for students
and instructors and includes training sys-
terns for celestial, radar, and inertial naviga-
tion: LORAN; and other radio systems.

Training mission weight is 108,000
pounds, and fuel capacity is 5,961
gallons. Range is 2,700 nautical miles; the
powerplants are two Pratt & Whitney
| TED-9 engines.

Changes made in the basic 737 for the
T-43A were strengthening of the floor to
support electronic consoles, removal of
some windows, elimination of two fuselage
doors, and installation of overhead sextant
viewing ports,
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AWACS The E-3A Airborne Waming
ind Control System | AWACS) was devel
ped by the LS, Air Force for airbome
cecommand, and control, Thi

mpany s AWACS prime

STV E AT EL
Hosing L
Coniractor
The dirborne plattorm s a modifred
Boeing 7O7-3 208 commercial airframe
ecguipped with four Pratt & Whitney
[F-33 turhofan cogines. AWACS is
topped with a 30-foot-diameter roteting
radome assembly housing the lang-range

Ce radar anienna

AWALS employs & pulse doppler radar
svstem 1o detect and track atrcratt tlying
i1 high and low altitudes aover both land
tnd water, The radar has the ability to

ook down'” and separate airborne
targets from ground clutter, This clutter
15 causad by undesired radar pulses
reflected from terrain fealures and
pbjects on the around.

{ ||.j=':;_|_| with the surveillance ragar 15

exLERsSIVE AVionics Bguipmant navisation,
coammunications, data |"--u.'--.i|':_',

igentibication, and dispiays

e prirman advaniave of AWALCS i
that It centrahizes the coordination ol
complex diverse and simultaneous ai
Gperations,

Boeing received an AWACS contract
i July 1970 for development and thizhi
testing of two compeling / WALCS radaj
Jesigns. Radar flight tests aboard tw

EC-137D AWALS test-bed airplarnes were

; g Gl L
conducted during 1972, In |anuary 1973,

Boeing received a full-scale AWACS
developmentl contract Tor construction
of three preproduction E-34 AWACS
systerms that began tests in 1975, In the
same vear, Booing bezan AWACS
production, The LS. Air Force has
arderad a4

The first E-3A was delivered to the
LIS, Air Force at Tinker Air Force Base,
Oklahoma on March 23, 1977, In
December 1978, the Narth Atlantic
[reaty Organization approved acquisttion
if a fleet of 18 E-3As for airborne early
WArning The first NATO E-3A was di
livered in January 1952, That same
frvafith, an order tor Hve E-3As for the

Roval Saudi Alr Force wads received.

AUTOMATED TRANSPORT-
ATION SYSTEMS

1970 Boeing enteéred the surface trans

In the early

portation field, bringing its know-now o
war on the problem of urban trafTic
congestion. The LLS, Urban Mass Trans
portaticn Administration (UMTA) picked
Boeing in 1491 as system manager for the
development of a Personal Rapid Transit
(PR | swstem at Morgantown, Wesl
Virgimia, @ national demonstralion project
ntended 1o determiine the feasihility al
this mew form of sutomated transpoertation.
I e Moreanlown svstem entered pubile
service in Detober 1975 with a Meet of 45

4 | - T -
Al yeriess vy h S OpeErdting on .5 MNESs

of concrete guideway . The 21-passenger

cars cruise at 30 mph, entirely under com-
puter contred, with time intervals of only

I 5 seconds between vehicles, The system
was designed, built, and tested by Boging.
At the conclusion of its first year of
operation, UMTA awarded 4 capital grant
to West Virginia University for an expan-
sion of the Morgantown system,

A similar system, derived from
Morzantown technology, carried 4 million
passeneers during the 6-month Interna-
tional Ocean Exposition in Okinawa, the
1975 World's Fair, This system, using 16
cars, was designed by Boeing for Kobe
Steel, Ltd, of Japan;



YC-14 Boeing was one of two
caompanies chosen in November 1972 1o
build prototype airplanes in the LS. Adr
Force Advanced Medium Short Takeot!
and Landing Transport (AMST) competi
tion, The Boeing entry, the YC-14, is.a
high-wing, two-engine jel transport with
the ability to operate from extremely
shiort, semiprepared fields and still be
capable of cruising with modern jet
efficiency.

It is capable of lifting 27,000 pounds
of cargo from a 2,000-foot field and has
a normal takeoff weight of 170,000
pounds. A substantially heavier weignt
can be carried from longer fields,

The ¥ C-14 was the first large
airplane to employ a concepl known as

Upper Surface Blowing {LISB), using the
thrust from the two engines 1o hlow high
speed air over the upper surfaces of the
wing and Maps, creating powered lift. The
two General Electric CF6-50 turbofans
are mounted near the fuselage above and
forward of the wing feading edge. Each
produces 50,000 pounds of thrust. The
engine placement also shields engine noise
from the ground and prevents ingestion
of dirt and debris

P

Many other technological advancements
were utilized in the YC-14, including an
advanced electronic flight control system
and instrumentation and a high-flotation,
lever-type, rough-field landing gear.

First of the YC-14s made its initial
flight on August 9, 1976; the second of
the two prototypes flew on October 21.

acguire and intercept targets during day
or night and in any weather. Missile range

U.S. ROLAND [n the early 19705,
Boeing teamed with Hughes Aircraft

Company to seek a role in providing a is about 3.6 miles, and 1argels can be

¥i-1d SPECIFICATIONS:

sew air defense system for the LS, Army, detected out to about 10 miles . _

1 b § = SRt . = : | F f
After evaluating several candidate sy stems, An independent fire unit, which Length eo.. 1321
the teammates joined with Euromissile, a mounts on a sngle-tracked or wheeled Cirniss Wight (STOLL, . . . 170,000 it

216,000 Ik
27,000 it
kv L P
547 moh
ARE inp

[ arreeEnidnal )
Cagaci iy (ST

[Cormdentronal )
Top Somod

French-Germian consortium which was vehicle, can carry 10 missiles and fire con-

producing the Roland surface-to-air trol equipment. It can be operated by a
missile system. Raland subsequently won
3 US, Army compelition and, in | anuary
1975, Boeing and Hughes were awarded a

one- or two-man crew. Computer-

. . i =11 i 3 LM bmsing e
pr::L._ht.u.-J information helps aim Th:l'! Rinos (Farry) iy
missiles and keeps them on target via ISTOL]

Prraser

1000 1B 1St

contract to transfer the European tech L2
5 E, CFB-60

radio signals after launching.
Missiles built in Europeor the LLS
can be launched from American, French,

of German fire units

nolagy to the LS. and build four lest
swstems, Following the successiul program
and stringent testing, production was

authorized in 1979

Celection of Roland marked the first
Lirme 3 major foreipn wespon sy stem
design had been procured for production
n the United States and used by the U5,
ATy

The Roland system comprises both
missiles and Tire-control equipment, The
supersanic missiles are about & feet long

and 6 inches in diameter, The system can

The Army ordered 27 fire units and
208 missiles for air defense of the
L%, Rapid Deplovment Force.
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HELICOPTERS HBoeing's helicopter
heritage reaches back to the pioneering
Model PV-2 — the second helicopter flown
in the U5, {in September 1943). It was
designed and built by P-V Engineering
Forum, later renamed Piasecki Helicopter
Corporation. The Firm then developed the
world's first 1andem-rotor helicopter, the
10-place XHRP-1, The company was
renamed Vertol Aircraft Corporation in
1956 and was acquired by Boeing in 1960,

Beoeing Vertol's headquarters and
production facilities are located near
Philadelphia, and include more than 2.6
million square feet ol covered arca
devoted to the manufacturing of heli-
copters and aircraft assemblies. Also on
site are such valuable research aids as a
rotar-blade whirl tower and low-speed
wind tunmels, used to test new helicopter
and airplane designs.

As one of the world's leading heli-
copter manufacturers, Boeing Vertol is
involved in numerous research and
development projects, including those
that rely heavily on advanced avionics
and computer technology, especially For
flight controls, An example |s the
Advanced Digital Optical Control System
(ADOCS), the world's first aptically
linked, fully computerized flight-control
swstem, which will likely become the
standard for aircraft of the 1990s and
beyaond, Using hair-thin fiber optics,
ADOCS promises exceptional flying
qualitres and very high reliability while
reducing to 10, from 192, the number of
individual components typically found
in a conventional dual-control mechanical
Lystem,

Other programs are enormous in
scale. For example, in the late 1980s
Boeing plans to flight test the XCH-62
Heavy Lift Research Vehicle ([HLRV), a
T4-ton-gross-weight, tandem-rotor heli-
copter having a payload of some 35 tons,
mare than double the usetul load of
current L5-ouilt helicopters,

MODEL 7107 Boeing's Model 107
program began early in 1956 and a proto-
tvpe flew for the first time in April
1958, eventually leading to a new genera-
tion of wrhine-powered aireraft —

MODEL 70711 SPECIFICATIONS:

Aoror Dipmeter 50 ft

Fus-EI.—JgI: Langth, a4 ft 7 in,

Mak Grass '."'.'I':'-ql"' 22000 lbs
Top Speed . . 148 kta
Cruising Spead. . 130 kta

Fijsgis 1892 mm

e ; (21 1, 4000-5hp

GECT-58-140
&0

|2

the 107-11/CH-46 series and the CH-47/
Model 234 series. The first of the Model
| O7-115 went into service with New York
Airways in 1961, and in January 1966
these aircraft set a helicopier airline
record by carrying 44,026 passengers in
one month.

im 1961, a special version of the 107,
the CH-46A Sea Knight, won a LLS. Navy
design competition for the Marine Corps
assault transport helicopter and soon was
in operation with the LS. Marines,

L

In January 1964, the LLS. Navy
ordered the UH-464, a version adapted
for wertical replenishment of combat
ships while at sea. Deliveries were also
made to the Canadian and Swedish armed
farces. Model 107s are used today in
commercial remoteé-aréa logging and
utility operations and production of the
10711 continues under license in japan.

Boeing Vertol is presently engaged in
the UH-46/CH-46 Safety, Reliability and
Maintainability {SR&M) Program, whose



|_!||,_|_|| 15 Lo |_,::'_|§|'.||,1-E' 345 U.S, Mavy and
Marine Corps aircraft, allowing them to
mect their mission requirements at
reduced operating costs through the end
of this century. 5K &M retrofit kits con-
taining new components for 26 major
evstems’ modifications are built by
Boeing and shipped to Navy facilities for
instatlation

CH-daE SPECTFICA TILHNS!

=olar Liameatar ; 51 11
Fualsne Length. . . V. ABTtE N
Mlax Gross \Waight 24 300 0t
Top Speed . 144 kn
Crulzing Spead . aH En
Had jus 100 mrmi gl
FoweEr. . L2 1, 87 0-akp
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CH-47 CHINOOK In May 1959, the
CH-47A Chinook was selecied as the L5
Armv's new medium-lift helicopter. Then,
a5 now , its primary mission was rapid
deployment of tactical units in combat
areas. The Chinpok First flew in
September 1961 (as the YHC-1B| and
deliveries to field units began in May
1967, The Army has since received 354
CH-47As, 108 CH-47Bs, and 270
CH-40s

Im T9R( Hu-.'i'1l.1 Verto h!"ﬂ-'lf'l & pro
gram to remanufacture the first of 4306
CH-47 A B- and C-model Chincoks to
the new rero-lime standards of the
CH-470, The D-model canfiguration,
which contains 10 new major system
chanpes, extends the life, increases the
operational capabilities and lowers the
operating costs of this combat-proven
aircrafe 1is uwseful load is nearly double
that of the earfiest CH-47A. Moreover,
remanufacturing Chinooks is saving
.5, taxpayers more than $1 billion
compared to new helicapter developmen?t
sl

Mearly identical to the CH-470 is the
all-pew-airframe Modet 414-100, which is
produced by Boeing for its international
military customers.

CH-E70MT4- 100 SPECIFICATIONS:

Rotor Diameter Bl

iginne LB W]l alh
bdax Gross Weight H0,000 1k
Top hpesd . . I 157 kn
Cruiging Soead . 144 Eri
Prsiver 21 3, 760-shp

55 L-112

V22 OS5PREY In June T982,
Boeing Vertol and Bell Helicopter lextron
announced a teaming agreement to parti-
cipate in the Joint Services Advanced

feanfineed nest pags)

at



Vartical Lift Aireraflt Program {JV X}
competition. Eventual contract awards
could result in dellvery of 1,000 or more
iwin-cngine, tilt-rotor aircraft of réevol
utionary design to the LLb armed forces.

Early im 1985 the | VX aircraft were
designated as the MV-22A for the LL5.
Marine Corps, the HV-22A for the LS,
Mavy, and the CV-22A for the US. Air
Force,

The W22 js scheduled to enter full
scale development in June 1485 and
achieve first flight early in 1988, First
praduction deliveries to the Marine Corps
are planned for mid-1991,

The V-22 is a pure hybrid aircraft
|t can be flown as a helicopter and as a
conventional aireralt, Mounted at the tips
of the ship's £6-Toot-span wing are 5 000-
thp gas-turbine engines that drive 38-foot
diameter rotors (or prop rotors;, which
can rotlate from zero degrees (horizental |
for high-speed forward Flight of 300 knots
or more, to a full 90 degrees (vertical)
for hovering flight Even in the helicopter
mode, the V-22 will exceed 100 knots.

The V.22 will accommuodate 74
trogps or 10,000 pounds of cargo carried
internally or externally. 1t will have an
unrefueled range of 2,100 nautical miles,
giving it worldwide self-deployment
capablility

V-22 OSPREY SPECIFICATIONS

Rotos Dindndta: e 38 f1
Fuselage Length. . . . . BEFt 100 n
Max Groes Weight (W TOLI 40,000 Ik

Ny Liross Woight 15TOLI
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g to 55 000 b
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MODEL 234 COUMMERCIAL
CHINOOK The Boeing Vertol 234, the
world's largest commercial helicopter,
entered scheduled service with British
Airways Helicopters on July 1, 19517,
transporting oil-industry personnel from
Aberdeen, Scotland, to distant oflshore
platforms in the Noarth Sea. Another early
234 customer is Morway's Helikoper
Service, which also uses the aircraft to
support North Sea oil-production efforts,
Additional Model 2345 are being used In
Morth American operations and in suppor
of offshore drilling activities in the Bering
Soa batween Alaska and Stheria. A tatal
of 10 aircraft were in service asof Jan. 1
1985, and had accumulated & tatal ol
125 817,000 revenue passenger - miles.

The 234 features an airhine-ty pe

- rasl transit cars

nierior with standup headroom, a refresn-

ment galley, inflight music, large 74,

+ff
T47

type overhead stowage bins, and airline-

type lighting.

MODEL 234 SPECIFICATIONS:

Hotor Dhimmeter
Fussia @ Lengih,
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SURFACE TRANSPORTATION
SYSTEMS In 1971, in connection with

diversification objectives, Boeing Vertol

eatered a pew fleld—surface ransportation
systems. |f was selected as sysiems man-

geer Tor the LS, Government LUrban

Rapid Rail Yehicle and Svstems Program

Oine system used current technology

whercas anobher

was an Advanced Coi

i
= tﬁ S

cept Train [ACT). The two-car "current
technology ' train (SOAC) was demon-
strated on transit systems in Mew York,
Boston, Cleveland, Chicago, and Phila
delphia, Contracts were received for
trains from a number of U5, transit
systems, Production units of the Light
Rail Vehicles (L RVs) were received from
two major UL, transit systems.

Production of these vehicles ceased
in 1980 after 475 had been built,

STANDARD LIGHT RAIL WEHICLE (SLAV)
SPECTFICA FIONS

1§ ol
eI ol
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MODEL NUMBERS AND CORRESPONDING
CUSTOMER DESIGNATIONS

MODEL

100
101
102
103-199

200
202
203
204
2056
214
215
218
221
222
223
226
227

UISER DESIGNATION

B&W

4=

C

EA

C

B-1

BB-1
BB-L6
GA-1/2
PW-9, FB-1
DH-4, 02B-1
NB-1/2
40
XCO-7
PB-1
FB-2
FB-4
FB-3
XP-4
TB-1

64

XP-8
FB-5
AT-3
F2B-1
XF3B-1
F3B-1

&0
XNZB-1
XF4B1
XF4B-1
XP-7

o5

XP-9
F4B-1
100
XP12A
P-12/-128
Assigned to Boeing-
Designed Airfoil Sections
Monomail
XP-15
203

204
XFB5B-1
¥18-9
¥YB-9

218
Monomail
P-12C
F4B-2
226
P-12D

BUILT FOR

Commercial
Commaercial

.5, Navy, Commercial
LS. Army

U.5. Navy, Commercial
Commercial
Commercial
Commercial

U.5. Army

LS. Army, Navy
.5, Army, Marines
U.S. MNavy, Export
Commaercial

U.S. Army

U.S. Nawy

U.S. Navy

U.5. Navy

LS. Navy

U.5. Army

U.S. Navy
Commercial

U.5. Army

.5, Navy

.S, Army

U.S. Navy, Export
U.S. Navy

U.S. Navy
Commercial

U.S. Navy. Commaercial
.S, Navy

LS. MNawvy

U.S. Army
Commercial

.5, Army

LS. Navy
Commercial

U.5. Army

LS. Army

Commercial
U.S. Army
Commaercial
Commercial
U.S. Navy
U.S. Army
U.S. Army
Demonstrator
Commercial
.S, Army
U.5. Nawy
Commercial
.S, Army

NO. BLIILT

123
288

] =
-l

s

el
LT

—_—
—"—"AI\.'I‘U'II:..IJ—‘

] 3 Bd
D = O ~J = N

el 4= (0

DATES

1916
1917
1917
1917
1918
1919.1928
1919
1920
1920
1923-1928
1920-1925
1923-1827
1925-1932
1925
1925
1925
1926
1925-1926
1926
1927
1926
1927
1926-1927
1926
1926-1928
1927
1928
1928-1930
1928
1928
1928
1928
1928-1929
1930
1929
1929.1932
1929
1929-1930

1930
1930
1929-1936
1829
1930
1931
1931
1930
1930
1931
1831
1930
1931



MODEL

234
235
236
246
247
248
251
256
264
266
267
273
281
294
289
307
314
344
345
367
377
400
450
451
464
500-599
502-520-551-
553-540
600-602
621
623
624
631
641
707
717
720
127
737
739
147
757
167
901
929
939
946
953

USER DESIGNATION

P-12E
F4B-3/4
XFBB-1
Y1B-9A
247
XP-836/P-26
P-12F
"1932" (F4B-4)
YP-29
P-26A/B/C
267

XF7B-1

281

XB-15

B-17
Stratoliner
Clipper
XPBB-1
B-29, B-60
C-87
Stratocruiser
XF8B-1
B-47

xL-15, YL-15
B-52

Reserved for Industrial Products

Gas Turbine Engines

GAPA

F-89 Bomarc
XIM-994 Bomarc
IM-99A Bomarc
IM-298 Bomare
AGM-86B (ALCM)
707

KC-136A/B, C-136A/B
720

727

737 T-43A
RC-136A/B

747, E-4A/B

167

167

YQOM-94 A Compass Cope
Jetfoil

Lunar Orbiter

Burner |1

¥YC-14

* Plus 5,745 by Douglas and Vega
¥ Blys 1,204 B-285 by Bell and Martin
*EEPIus 6867 by Douglas and Lockheed

tDelivaries as of 3-31.85

sUILT FOR

LLS. Army
LU.S, Navy
.5, Navy
.5, Army
Commercial
.S, Army
.S, Army
Export

LS. Army
LS. Army
Export

LS. Navy
Export

U.S. Army
U.S. Army
Commercial
Commercial
.5, Navy
U.S. Army, US. Air Force
LS. Army, U.S. Air Force
Commercial
U.S. Navy
.S, Air Force
U.Ss. Army
U.S. Air Force

U.S. and Foreign
Military, Commercial
U.S. Air Force

LS. Air Force

U.S. Air Force

U.5. Air Force

LS. Air Force

LS. Air Force
Commercial, Military
.S, Air Force
Commercial
Commercial

Commercial, U.5. Air Force

.S, Air Force

Commercial, U.5. Air Force

Commercial
Commercial
U.S. Air Force
Commaercial
NASA

1.5, Air Force
.S, Air Force

NO. BUILT

110
113
1

b
75
3
25
14
3
136
9

1
12
1

6,981°
10
12
1
3,138""

888
56
3

Larstn

12
744

2,500

r

4

26
269
301

8131
806
164
1,832
1,092t
14
ISR
571
1091

24

DATES

1931-1932
1931-1933
1933
1932-1933
1933-19356
1932
1832
1932
1934
1934-1935
1933
1933
1934-1935
1937
1935-1945
1838-1940
1838-1941
1942
1942-1853
1944-1956
1947-1950
1944-1945
1947-1956
1947-1948
1952.1962

1946-1968
1947.1849
1952

1953
1959-1960
1960-1962
1976
1956-
1955-1965
1959.1968
1962-.1984
196 7-
1965-1966
1968-
1883 -

1983 -
1973

1975-
1966-1967
1965-
1976-
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