Audacious strategic aircraft of the mid 20" century

T he late 1930s througl960s was a period of incredibly rapldvelopnent in
large fixed-wing aircraft The developments of thearly 20" century were
remarkablein their own right(the Wright brothers et a).and he late 20"

centurysaw advances irelectronics and materialnd minor refinements to aircrai

shapes

In contrastWorld War 2and its aftermath (the Cold Warausedhe development of
aircraft shapes and configurations proceed atraastoundingpace Theresultwas

huge longrangeaircratft the likes of which had never been seen beWees tend to
do that.Strategistgluring and soon after @vld War 2 struggled with intercontinenta
range,nuclear bomb loads, and the need to evade enemy radar, missil@dptad
interceptors. Certain designs even included probing the edge of dpasigners
pitted propellers against jet engines, straiglngs againssweptback wings, heavy
bomkbers againstmedium bombersall-wing designs against conventional (fuselac
designs, and speed and altitude againstléael penetration capabilities.

Most of theaircraft described belofew at least once. Some wepeoduced in sig
nificant numbersSomeof the most fascinatingiere scrapped aftgust one or a few
prototypeswere producedAll were audacious, either because they were produce
large numbers despite their obsokerte, were important contenders for critical r®le
in strategic deterrence, or were simphartlingly ambitious applicationaf futuristic
technology Someare classifiedelicts of the distant past (Fig. 1c), @sin the case of
the B2 (Fig. %), hint atclassified project®f the future.Most of these aircrafhave
been forgottenAll exemplify the rapid development itarge aircraft technology
during the middle decadef the 28 century

B-36
The B-36 (Fig. 2) may have beerone of the strangest aircraft ever produced in la
numbers Convair built385 of these gigantic bombeiw the U.S. air forcén the late

1940s and early 1950s (simeline inFig. 25)

One aspect, perhaps, makbe B-36 stand outit was gargantuanlt had the longest
wingspan of any combaircraft ever built230 ft?

Its development and deployment (194959) spanned a period of intense geopoliti
conflict, i.e., late World War 2 and the early Cold War. Its payldadae delivered)

consisted of both conventional and nuclear bontbspanned the propeller and je |

ages, beingpowered by six pistedriven pusher propellers that were later augmen
by four turbojet motor¢fis i X t ur ni n 6 0).a'hodgh it senved wddl Ut was
essentially obsolete once it left the factory and has lessentially forgotten.

The B-36 was the first true intercontinental bomber capable of carrying nuclear v
ons. Its range was 9,900i, and it carried a payload of 73,00 However, its begin
nings were not as a Cold War (194891) strategic weapons system.

! And evenforward-swept wings.

Figure 1. Also-ransnot discussed in
detail in the text: (aJhe Victory bomber,

a WW?2 British design(b): British Vulcan
nuclear bomber, a 1950s design that flew
missions in the 1982 Falkland Islands

War. (c) Artistods c
U.S. orbital nuclear bomber of early 1960«
design, (d) FBL11, medium swingving
bomber of mid 1960s design. (e) A
supersonic heavy bomber of U.S. design
of the 1970s. (f) Soviet Buran (yes! not the
U.S. space shuttle), unmanned prototype
shown landing after its single orbital flight
in 1988.

2 The B-36 was also the largest magmduced pistorengine aircraft ever produced. Certain noncombat tranpfsores have featured

greater wingspans: the-#(1947), wingspan of 320 ft.; An 225 (1988), wingspan of 290 ft.; and Airbus 380 (2005), wingspan af 262 ft
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Figure 2. The B-36 wasthe mainstay of U.S. nuclear strategic deterrence from 1949 to 1959. Its crews dessribed
operationas flying an apartment buildinlote the greenhousstyle cockpitcanopyand outboard pairs of turbojets.

In 1941, before the U.S. entdrgvorld War 2, Britain appeared to be on the verge of losing to the Nazis, either
by a severingof maritime supplylines from the west across the North Atlantic or in aewalkfareagainst the
Germansverthe English Channel. The U.S. recognizgabasibleeventualneed tohit Nazitargets in aroccu

pied England or mainland Europe from North American. Sidile existingU.S. B-17s and B25sand similar
Englishbombers though they eventually proved capable during World War 2, sorely lacked thednaade.

A new bomber that could fly from Newfoundland, Canada, to the U.K. and back was required, and initial devel
opment of the B36 began.

As the RAF won control of the skies over Britalthj t | er 6 s i nv as i ceemadhminBnt,and ai n
the development of the-B6 slowed Eventualentry of the B36 intoU.S. service only began in 1948. TBe36

then becamé h e  wfost Homb&rswvith an unrefueled intercontinental rarMany were based in Alaskand
northwestern Greenlaridwhere they were intended to fly a route over the Arctic Ocean and drop nuclear
payloads ora new targetthe Soviet Unionwhich, in addition to its takeover of Eastern Eurdpa begun to
show its interibn of expandhg its influence and imposinigs strangeideologyelsewheré.

The B36 had a service ceiling of 43,600 ft. and a combat radius of 4,000 bhilisit was replaced by the jet
poweredB-52 Stratofortresswhich first became operational in 1955, th@®was the primary nuclear weapons
delivery vehicle of the Strategic Air Commafat about a decad@-ig. 25, and the B36 set the standard for
range and payloaf subsequent U.S. intercontinental bombers.

Planes of the Nazi AmerikaBomber program

Although he Nazidikely lackedknowledge otthe B-36, they explored a similar weapon systbut in reverse:

an AmerikaBomberalong-rangeplaneor other systenof some sortapable of hitting New York with bomb

load on a round trip from the Az German designers entertained such plans as early as 1937. Various
designdrom the MesserschmidHeinkel, and Junkkeffactories wereonsideredeginningin 1942

% Thule Air Force Base.

4 For example, in East Berlin (1948), the coup in Czechoslovakia @), relations with the Chinese communists in 1948ewarm
supportfor the communists in the 1948949 civil war in Greeceand support for the invasion $buth Korea by North Korea (1950).
5 An island group located 930 mi. west of Portugal and 1,200 mi. east of Newfoundland, Canada.
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http://upload.wikimedia.org/wikipedia/commons/5/5a/Convair_B-36_Peacemaker.jpg

Messerschmidt 264. Three prototypes of the M&2 (Fig. 3) were built Its handling, climbing performance,
and maneuverability were reportedly subpar. Wingspan was 1#higtaircraft merits mention as a candidate
in the AmerikaBombeprogram although itwasessentially equivalent only to the U.S2B. There is a report of
flights between Finland and Japdts. development was severely hampered by Allied air raidsdaretsion of
Germarresourceso other programs.

Figure 3. The Me 264n a test
flight during World War 2.

Junkkers 390. TheJu 390(Fig. 4) was selected for productiofihe Germans recognized that a bomber with a
huge wingspan and six engines would be needed to achieve intercontinental Taangéu 390s were
constructedand tested in 1943 and 194Whis designreportedly performed well. Wingspan was 165Tihe
plane flew slowlyat 314 mph, but had a substantial range of some 6,000 fMilese areeportsof one actually
making a transAtlantic flight, coming within 1@iles of the northeastn U.S. coast in early 1944ut these
reports are contested

Figure 4. Ju 390 in flight in 1943 or 1944.

Note the conventional nonswept wings ant
flaps along the ent

trailing edges, which would have aided lov
speed (takeoff and landing) handling.

The Axis considered severatheraerial strategiefor striking cities in the northeash U.S. (nineteen targets)
and Greenland from Europe afor bombing Vancouver, Canada, from Japan. Theabitebus weapons
systems and exotic technologiesluded piggybacks on huge carrier aircraft, kamikaze aitquafvered by jet
engines, ongvay trips with crew pickups by U boatgiting in the Atlanti¢flying wings, and rockefpowered
bombersthat would reach the edge of space on suborbital trajectdsigsiloted and piloted versions af
suborbitalspaceplane bomber were considered from 1941 to (F9¢45)
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Silbervogel. The SilbervogelFig. 5) wasto have begun its missidn Nazioccupied Europepropelledto
about 500 mplby a large rockepowered slecalong 2mi. of rail track. Once airbornet was to fire its own
rocket engine and climb to an altitude ofr@D, in other words, intspace. Theret would be traveling at some
3,000 mph It thenwould haveskippedinto and out othe atmospherseveral timesalong the way droppingn
8,000Ib. bombonthe continental United States, and then lsoohewhere idapaneséeld territory somewhere
in the Pacific perhaps eveim a potentialJapanese stronghold in California

The concept dated back tiwe mid 1930s The project wadinally submittedin all seriousness to the Reich Air
Ministry in September 1944lwo manned versions arah unmanned version were proposed. Obviously, the
autumn of 1944asthe Red Army was advancingofn the east and the other Allied fordesganadvancing

from the west, was too late for any significant development of the Silbentaget. studies indicated that this
spaceplane would have over heat eahywaypon reentry into

% Bocket motor with

Figure 5. (Left) wind-tunnel model oftfﬁe Sanger Silbervogel photographed in X&8jht) diagram.

Ho 229. Although the Horten 229 may not have been a significant part oArimerikaBombeiprogram, it
deserves mention as an early flywing fighter bombexflying-wing cancept discussed in detail latevyith a
wingspan of only 55 ft. and range of only 600 mi., the Ho 229 @igias merely intended to penetrate British
airspaceHowever, is production in quantity early enoughight have changed the course obid War 2. A
prototype glided unpowered in March 1944, and a powered flight occurred in FebruaryTh@4B0 229
(powered)handled adequately, performed wialltesting versus a jgtowered Me 262, was capable of dashing
at 607 mph, and was mildly stealthy, owitwits configuration and clever use of ra@ddsorbing materials
includingplywood charcoal, sawdust, and glue

¢

ine drawings,

Figure 6. The Horten(Ho) 229 (a) mockup used in pslar U.S. radar esting, (b) "ﬂiibt»bf prototype

receiving the Nazi salutieom personnel on the ground
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XB-46: wartime jet bomber prototype

The XB-46 (Fig. 7) bomber program ramped up in 1944 through early 1l®4Besponse tesimilar Nazi
developmentsHad the Germanand Japanese been able to extend the war into 1946, 1947, or 1948nwas
feared they might have faced a fleet of4Bs (or B-45s,described latgr The XB-46 was a medium bomber
with a wingspan of 113 ft. As thaxis wasrolled back and ultimately defeatetthe XB-46 program slowed,
resulting ina singleprototype which first flew inApril 1947.The project wasancelled later the same year.

Figure 7. The single XB46
prototype is shown in a test flight,
probably in mid 1947.

il

This plane featured highly refined aerodynamic lines and a fighper cockpit canopy. Power was provided by
four turbojets paired in two nacelles integrally fitted into the undersides of the wings. Otherwise, however, it
was a conventional, straighing desgn. Only one was built, owing to successful development of th&sB

(Fig. 9)and, ultimately, the BI7.

During development of the XB6, Convair found itself in
competition withits own XB-53 (Fig. 8), which was a radical
medium bomber concepts wings were giveB0° of forward sweep

and 8° of dihedral, based captured\Nazi research datdhe XB-53

also lacked a tail or at leaahy dedicatedear horizontal surfaces
Three turbojets would have poweerit, and its wingspan would hav:
been 81 ft.. Planningf the XB-53 spanned from 1945 through 194¢
and work on prototypes was begun, but noassempleted. Figure8. Arti st 6s c o B&2

B-45 Tornado

Development of the B85 (Fig. 9) began in 1944. The end of World War 2 resulted in the cancellation of many
projects andhe delayof many others. In 1946, rising tensions with 8®viet Unioncaused the Air Force to
assign higher priorities to jet bomber development and produdtionid 1946,the Boeing XB47 (described
later) was two years in the future, and the U.S. air favasevaluaing the XB-45 andthe XB-46. The XB-45
design appearetb be superior, andn Januaryl947 a contracto produce numerouB-45s was signedA
prototype first flew in March 1947However, the B47, by then undergoinflight tess, proved to be superior
still. President Truman curtailed production of théd®Bduring the perioadf 1948 1950.

The B-45 had a wingspan of 89 ft. and a top speed of 570 mhhffered little from the Convair XB16 (Fig.
7): straight wings and four turbojets housed in pairs in two nacelles moldedeniodbrsides of the wings.
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Figure 9. The B45, 106 of
= whichwere built.

The B45 (Tornado) differed from the XB6 in ae important respect: it was produced in significant numbers
and placed into service. The first45s entered service in November 1948, and the initial order of 96 was
completed in March 1950. The-45, like most postWorld War 2 U.S. bombers, was equippéal carry both
nuclear and conventional bomti&multaneous gressin weapons technology had led to a great reduction in
the weight and size of nuclear weapons in the U.S. inventory, allowing smaller aircraft such a45the B
potentiallyperformstrikes with nuclear bomtsSuddenly, the small fleet of-B5sgainedgreat value again as a
nuclear deterrenChe planavas stationed in various places in the southern U.S., but it may have served its main
role when 55 nucleazapable B45s arrived inhe U.K. in 1952 and began serving as part of the first line of
deterrence against potential Soviet aggression in Europe.

A reconnaissance variant was also used in clandestine overflights of the Soviet Union in the 1950s. All variants
of the B45 were remeed from active duty by 1959.

Planes of the eraimilar to the B45 were the XB51 (Fig. 10) and B57 (Fig. 11) The XB51 was a small
(wingspan53 ft.) jet-propelled bombethat first flew in Octobed949; only two prototypes were buillt was
powered ly three jet engines, two attached under the fuselageoaedburied in the tail sectiorlhis
configuration allowed for clean wing surfacdhe B-57 was the U.Smade version of the English Electric
Canberra, which first flew in May 194@f the two plans, the Canberréwingspan 64 ft.proved superior, and
the U.S. built403 planes of this desigander licenseas theMartin B-57. The B57 saw combat ivietnam,
serving in a groundupport role of lowevel bombing and strafing.

Figure 10. Martin XB-51. Note thehighly swept Figure 11. Martin B-57, essentially the English
wings, high T tail, and three engines. Electric Canberra.

% This miniaturization of nuclear warheads allowed the U.S. tq fetya time,on aircraft for potential strikes on the SetvUnion. The
Soviets,evidentlydelayed in a similar process of bomb miniaturization, aggressively pursued rocket technology asdad pegensally
lobbing nuclear bombs in the opposite direction, onto U.S. soil. Consequently, Sputnik orbited thim glalv@ber 1957, sending
Americans into a tizzy, and the Soviets led in space technology from then until the mid 1960s.
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YB-49: a 1940s flying-wing ancestor of the B-2

Predecessors. John Northrop began investigating the
concept of a flying wing in the late 1920s. The first
prototypes, flown beginning in 1929, were poweltad
pusher propellers, as were the famous Wright F{pér
1903) and the later B6 (Fig. 2). Northrop advocated the
flying wing as a means of reducing the drag and weight of
the fuselage, which, mma conventional plane, prodsce
little lift compared to the wings

In the early 1940sas described earliethe U.S. Army
asked for a bomber that could strike Europe in the event
that Britain fell to Nazi occupation. Workoward this
mission was mostly directed to the3B, but Northrop was
Figure 12. The XB-35, an early ancestor of the ® also inv[ted to participate, resulting in the Northrop-3&
during atestflight in the mid 1940s. shown in Fig.12. In theory, the XB35 could carry a

greater payload faster, farther, ambre cheaplythan a

conventionalbomber. The XB35 was powered by four
conventional powerplants driving pusher propell@isirteen XB-35s were produced though not placedoin
service. Flight testing revealed problems with vibrations in the propeller shafts and issues involving propeller
control and the exhaust systéithile the XB-35 wassuperior to the B6 in several wayshe B-36 wasinstead
given the green light, and the XE program was cancelled in 1945.

An also-ran. The exotic XB-79 was conceivedly John Figure 13. The single
Northrop in late 1942 and develpunder his guidance XB-79 flying wing
beginning in 1943as World War 2 ragedA single fighter prototype on its
prototype of the XB79 wasthen producedandfirst flew g Only testflight, in

in September 945, just days after Japan ceased hostilities.
The XB-79, with a wingspan of only 38 ft., was essential_lxé--/f 3
a fighter plane. It merits mention only as another product .
from the Northrop stable of flyingiing aircraft. The pilot
lay prone between the twin jeengines built into the
structure affording views of the scene above and belg
(but not to the side), as shownhig. 13. On its first test
flight, the aircraft flew for 15 minutes without problems
Soon thereafter, the plane spun out of control, antksts
pilot perished, as did the XB9 program.

September 1945.

The YB-49. However, the Air Forceemainedsufficiently interested in the flying wingonceptto order
conversion of a few XE5s to jetengine bomber prototypes, and thus the4®Bwas bornThe YB-49 (Fig.
14) was powered by eight turbojeteused insid¢he wings.Two prototypeYB-49swere built, and the first of
the type flew in October 194This heavy bomber was large, with a wingspan of 17¢#me as the X85),
andproved to bdast, with a tp speed of 520 mph.

OneYB-49 was lost in June 1948, killing its crew of four. Their aircraft suffered structural failure, with both
outer wing sections detaclg from the center section. Spéation at the time was that th¥$3-49 was lost due

to excessive pullout l oads i mposed on the heavy ai
recovery in a stall resulein a sudden and dramatic higheed, nosever dive. The posttall, high-speed dive
purportedy resulted from the clean, lodrag, allwing design, whicthad giventhe YB-49 its greatspeedin

March 1950, the remaining prototype was destroyed in a fire on the tarmac durispééghtaxi testing.

There was a third prototypalsobuilt from a converted XB5, whichwas intended for a reconnaissance role.
Thirteen test flights of this aircraft spanned from 1950 to 198il.t h t hat , -wN@prdglhamwags 6 s a
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terminated (for the time beingyhe conversion of the loagnge XB35 to the jet-poweed YB-49 essentially
cut the effective range ahe latter aircraft in half, putting it in the mediumange bomber categoatongwith
Boei ngos -wing jgt bember,ghte B7. The B47 was optimized for highltitude high-speed flight
and, in an era whmespeed and altitude were becomiegerything the YB4 S dhick airfoil could never be
maximized for higkspeed performanc&hus, heobsolete but sturdg-36 (and the recently flown 87 andthe
yet-to-fly but wellinto-developmenB-52) prevailed over the YB9 as it had over the XB5.

The 1953 filmThe War of the Worlddy Paramount Studioasedcolor footage of a YBI9 test flightin one of
several scenes depictifgjled attempd by the Earthlings to defeat éhinvading Martians

Figure 14. TheYB-49, a flying-wing
strategic bombetonceptoo far ahead of
its time (1947)

John Northrop retired from aviation shortly after seeing his dream of a pungnglaircraft destroyed. His son,

John Northro@ r . , | ater r ecount e deldng ssspiion thdt kig figiryingpecjec Isatd at i o |
been sabotagdaly political influence and baetoom wheelinganddealing between Convair (builder of the B

36) and the Air Force.

Resurrection. The flying wi ng of the | ate 1940s and early 19
probl ems, 0649 was dltintatelyecanédlled for what may have been sound technological, strategic, and
fiscal reasons of the time. However, its basic design was solid. Begiimnthe mid 1950s, Soviet advances in
surfaceto-air missileg SAMs), interceptor aircraft, and radar caused U.S. designers and strategists to rethink the
roles and designs of strategic bombers.

Gradually, a previously overlooked aspect of the flyinggrgained appreciation. It was stealthy.
A flying wing is basically and can befurther rendered, nearly invisible to radar. Lacking any bulky, rounded

fuselage with surfaces facing in all directions, the surfaces of a flying wing mostly face directly down and up,
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the exceptions being the edges of the wigngd any irregularities along thepgy surfaces, including the cockpit
canopy. The leadingnd trailingedges facessentiallyin only four directions fwo on each wing), and the upper
surfaces matter littlen a bomber flying over foreign territory at an altitude of some 40,00@ft.interceptor

pilot flying an intercept path from below or a radar operator manning a single radar installation on the ground
will receive little in the way of radar reflections off a flying wing unless the radar signals are bounced vertically
off the aircraft. Theoretically, the primary radar signals sent from one point will only be reflected to and
received at a single other distant point, and only florief time given that the target aircraft is moving rapidly.

The radar observabilities of the B(Figs. 23 and 2}) and B2 (Fig. 26) discussed lategre reportedly/,, and

100 respectively, ofhat of a B52.

In April 1980, roughly 3 decades after seeing his visionary flying wing die a prematureJdéetiNprthrop,by

then quite elderly and bound @owheelchair, was taken back to the company he founded. There, he was ushered
into a restricted area and shown a highly «c¢l assif
forthcoming B2 bomber. It was a sleek, stealthywaihg design. Looking wer its familiar lines, Northrop,
unable to speak due to various illnesses, was repo
alive for t hlehnNoahsop died 50 morehs hater, i February 1981, 7% years before the public
unveiling of the NorthropGrumman B2 bomber which soon thereafter entered Air Force service. THe B

(Fig. 26), perhaps notoincidentally, has the same wingspan, 172oftthe XB-35 and YB-49, and data

collected duringest flights of the¥B-49 were useth the development of the-B.

NB-36: plane flight by nuclear power

In a conventional jet enginghrust is provided by accelerating air, which is accomplished by heating it with
burning jet fuel. In a nuclear engine, the hegprisnarily supplied by anuclear (fissionyeactor, although a
small amount of jet fuek carried to add extra energy during hgbwer portions of flighttakeoff and high
speed dashe¥heoretically, he ultimate goabf a nuclear powered plai® orwas enduraege, i.e., long flight
times or extended range, perhaps limited only by the needs of thel¢rewoncept of such an aircrafas first
envisionedn 1947. The U.S. project was an-andoff affair. It washaltedin 1953 and then restarted in 1955.

Figure 15. The NB-36, test
bed for a potential nuclear
. powered U.S. bomber. A

- | similar Soviet program may
| have advanced beyonceth
. preliminary tedhg stageof

= its U.S. counterpart

The one NB36 (Fig. 15)was builtusingpartsfrom a damaged 86. Powerfor the NB-36 was supplied by six
Pratt & Whitney propelleenginesand four GE jemotors essentially the configuration of thed bombers in
service.The greenhousstyle cockpit canopyof the production E36 (Fig. 2) was replaced with different
cockpitstructure The crew vasalso provided with abundant radiation shieldoumsistingof lead, rubber, and
waterandwith provisions for rapid extractioaf the crewaftera crashThe nuclear reactdras been variably
rated at 1to 3 megavatts and was housed in bomb baytle one farthest afffhe reactor did not provide
propulsion nor power any of ti¢B-3 6 8ystemsn its testbed configuratiobut was placed on th@ototypeto
determire the effects of vibrations and other aspectsightlon the nuclear reactor and the effects of the nuclear
reactor on the plane and its crévne NB-36 completedt7 test flights and 215 hours of flight time (during 89 of
which the reactor was operated) between September 1955 and March 1957 over New Mexico ahd thexas.
mid 1970s, an elderly engineer who had contributed to the design showed and describedntodeé of the
plane displayed in his home.



Not to be outdone, the Soviblnion beganits own similar initiative in 1954. Having given up on an earlier
nuclearpowered seaplane, or flying boat, the Soviets began developing a nuclear powered Tu 95.

Thebasic concept of a nuclegroweredboomberwasperhaps doomed from the start, due to several factors. The
concept washampered bythe weight loads imposed by the reactor and its necessary shi¢idihgugh,
theoretically, this could have been counteractedhke saving of the weidtof jet fuel) and the safety concerns
created by a nuclegmowered plane flying over U.S. territory and otfréendly nations.The NB-36 wasalso
hampered by the inherently low spemd high visibility of the miedl940s design oits B-36 airframe, which
rendered it highly vulnerable to enemy interceptor aircraft@ls. Strategists and politicians of the time also
noted that thegurported range or loitering abilities of a nuclear bomber were [sipgrseded bpewer jet
engines, systems fomidair refueling andplaneconfigurationscapable oextensiverange

In March 1961, President Kennedy cancelled the project, commenting that

nearly 15 years and about $1 billion have been devoted to the attempted developnmerdedrpowered aircraft,
but the possibility of achieving a militarily useful aircraft in the foreseeable future is still very remote.

Meanwhile, he Soviet Uniorhad been conductingimilar research. Th8oviets,perhapsusinga Tupolev Tu
119, which wa based on the Tupolev 5 bomberor perhaps justisinga modified Tu 95 completed 34
research flights, although most of these were performed with the reactor disergpgidgust 1961(or
perhaps as late as 1968)e Soviets also pulled the plug their own program, due to itsordinateexpense and
after learningf the demise of the U.S. nuclgamweredoomber program.

B-47: forerunner of large jet aircraft

The B-47 was a longrangebomber that entered service with the U.S. Air Force in 188iough it took until
1953 to turn the Bl7 into a truly operational aircr&f€ig. 16).

In May to July of 1945, as the German forces were rolled back, American studies of aeronautical research found
in captured German laboratories (including a Ho 229¢rimex earliel) revealed certain interesting findings:
sweptback wings on aircraft as they approached the speed of sound resulted in superior performance. Word was
sent back to the U.S., and Boeing stopped work on straigigt designs and switched to get@vings

Boeing designers soon settled on a 35° wing swEee.B4 76 s wi ngspan was 116 ft.,
like the 230 ft. of the BB6 (Fig. 2), whose deployment it overlapped wiiteeFig. 25). The B-47 incorporated

several other innovations. Its jet engines were housed in nacelles on pylons slung under the wings, which evened
out wing loads and facilitated maintenance, a configuration that was later adopted in ndartyeatiodern

aircraft. Observersiewing the initial assemblies of the4& werereportedlyawestruck by what they saw.

A prototype first flew in December 194@nda second took to the air in July 1948n a test flight in 1948,
Chuck Yeagerpiloting a chase plane, a Lockhee®® Slooting Star, reported that he was unable to keep up
with theB-47.

The mere 4,00tni. range of the Bl7 was disappointinfess than that of the-B6), and midair refueling was
vigorously pursued to address this shortcomBeginning in 1950, the BoeingC-97, essentially an upgraded
B-29, was placed into service as an aerial tanker.

Variants of the basi@-47 design totaling 2,032 aircraft were produced, tyosly Boeing. Despite its
production in large numbergie B-47 never saw combat in its mainstay role as a strategic bomber, which was to
potentially drop nuclear bombs on the Soviet Union from bases in the U.K., Morocco, Spain, Alaska, Greenland,
and Guanbetweenl951and1965.The planevas powered bgix jet engines and flew at high subsonic speeds

at high altitudes to avoid enemy interceptibmthe mid1950s reconnaissance variaraéthe B47 wereable to

pierce Soviet airspace and conduct a variety of spectacular overflights of the SovietSdnmenof these flights
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probed deep into the heart of the Soviet Urdad involvedpohotograpk and radar recordirsgpf the routs that
potentialattackingU.S bomberscould follow to reach their targets.

Thejet enginef the eradid not develop good thstiat low speedsndto help the heavily loaded bomber take
off, the XB-47 prototypeand early production variantead provisions for fittingeighteensolid-fueled rocket
assisted takeoffRATO) rockets with 1,00Ms of static thrust each. Fittings for nine such units were built into
the rear fuselage, arranged in three rows of three b(filgs16)

Figure 16. A B-47 on takeoffNote the tan smoke from tHRATO rocketsand t he i nnovative fibic !
with outriggers on the wings. The pods roughlputboard on each wing are merely auxiliary fuel tanks.

Largescale production of the-B7 ended in 1957. In 1959, them gradually began to take over the dutés
the B-47, which began its phase out in 1983ound thattime, training byB-47 bomber crewswitched from
high-altitude bombinguns to lowaltitude striks, which werejudged more likely to penetrate Soviet defenses
Bomber cr ews pogupdattatkscaming e dt loiv leveli@at 425 knots and then climbing abruptly
near the target before releasing a nuclear weapon.

B-52: big brother to the B-47
While the B-47 was being developed and testdd the mid 1940sthe top U.S. militarybrass anBoei ng 6 s
aeronautical engineespentseveralyears ditheringvith various combinations aftraight or slightly swegback

wings and turboprop propulsion a truly longrange (unrefueled) intercontinental bombEne eventualresult
wasthe B-52, essentially a gargantuan, rapid followup to théB
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In October 1948 e familiar B-52 as wenow know it (Fig. 17), as a longange strategic bomber powered by
eight turbojet engines and swept wirfgsngspan 185 ft,)was conceived. ook its maiden flight in April 1952
and became operational in 19%ike the B-47, the B52 was designed primarily to deliver nuclear bombs over
the Soviet Union. Unlike the-B7, it has performed bombing runs in comfg@rhapsa few thousand)though
only with conventional munitions.

Figure 17. The familiarB-
52is essentially a 1940s
design. It served abke
mainstay of U.S. aircraft
borne strategic deterrence

. during the Cold War anchay
serve into the 2040s

A total of 744 B52s were built between 1954 and 19635X flew hundreds of sorties during the Vietnam
War, andtenwere gunned down over North Vietnam. They also saw combat in Iraq during the 1991 Gulf War,
hit targetdan Serbiaduring the 1999 Kosovaoonflict, and struck targets in Afghanistan in 2001 and Iraq in 2003.
Upgraded and refurbished®s have been and will be produced periodically. Strangely, as of 20135728 B
remain on active dutyhasedprimarily in North Dakota and Louisiana. Strang#itl, it is anticipated that the
remaining planes will serve into the 2040s, roughlyd890years after their basic airframes left the factory.

YB-60: aloser in competition with the B-52

In August 1950, Convair issued a formal proposal for a swepied version oits B-36 with alljet propulsion.
The YB-60 shared72% partscommonality with its pistorengine predecessaand he fuselage of the YB6
(Fig. 18)was largely identical to that of the35. The 206 ft.wingspan of the YB50 was only slightly less than
that of the gargantuan-86. Essentially, the YB50 was a B36 with swept back wings and tail surfaces and
fitted with eight jet enginespairedin four nacelles slung below the wmdrhis configurationof wings and
enginesvasessentially the same #sat of the B52.

The YB6 06s wunofficial c 0 g2 .ewthicht happened dosmakte fitsemaiBem dighth 3ydayB
earlier thandid the YB-60, in April 1952. The YBS0 was approximately 10@ph slower than the YB2 and
also lad severe handling problems. It carried a heavier bomb load than diebebBt later modification
thebomb bay of th®-52 increased itbomb load far beyond that of the Ya®.

Flight testing of the YB50 ended in early 1953, and the single airtwprirototype and another prototype under
construction were scrapped a few months later.

" During the 1980 U.S. presidential campaign, Reagan (U.S. presiderf19®9) , chal |l engi ng Carter
19771981) allegd softness on defense issues, complained that-&2s Biere older than the pilots flying them. Strangely,
the few remaining B52s are now or will soon be older than thendfathersof some of the crews flying them.
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Figure 18. The YB-60, probably
in mid 1952. It was clearly a
derivatve of the obsolete 86,
and it was passed over in favor o
the similar B52.

B-58 Hustler

The Convair B58 Hustler(Fig. 19)was the first operationdlombercapable oMach 2flight. The design began
taking shape in lat&952. The Convair designh was based alela wingwith a leadingedge sweep of 60fts
large wing made for relatively lowing loading andit proved to be surprisingly well suited for lesititude,
high-speed flight.

Because ofheheat generateduring cruises atlach 2, not only the crew compartment bigothe wheel wells
and electronics bay were pressurized and air conditioned. H8uBedone of the first extensive applications
of honeycomb panel# which outer and inner aluminum skiase bondedto a honeycomb of aluminum and
fiberglass

Compared to théhoroughly subsonic-52, the supersonid-58 carried a much smaller weapons load, had a
limited range, was expensive to acquire, required considerable maintenance, cost terag timeh to operate,

and had a high accident rate. Th&8was difficult to fly and its threaman crews were constantly busy, but its
performance was exceptional, and it could climb at a fast rate. Its crews eventually became enthusiastic about
the aircaftd performance and design. It featured a novel onawescape capsule, and its electronic controls

were ambitious and advanced for the day.

The B58 was based for operations in Texas, Arkansas, and Indiana from 1960 t&4A&7@lanearried four
nuclear bombs and fuel in a large pod under the fuselage rather than in an internal bomb bay. This small plane
(wingspan of 57 ft.) had a combat radius of only 1,740 miles.

As with other U.S. strategic aircraft weapons systems of the time,-B8&Bheordical vulnerability to Soviet

SAMs became evident. The purported solution to this problem was to force-8&ifo a lowaltitude
penetration role, thus minimizing exposure time to enemy radar. However,-58ews unable to fly at
supersonic speeds the dense air at low altitudes, and its moderate range was reduced further, thereby negating
its high performance and strategic value that had been obtained at such a high price. In late 1965,dbecretary
DefenseMcNamara ordered the-B8 6 s r et 1970 The B 8 dbky was taken over by the mere
flexible, lessexpensive FBL11 (Fig. 1d) which was a swingving fighterbomber specifically designed for
low-altitude attack.
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