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Army Alr Forces School of Applied Tactics
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FIN.L HEPCKT ON MCONILOLuLD LICSILLS' FROGHAJ
AR Y aIli FCECES BCakD PaodaCI NO.(G) 5

1. INTE.DUCIICN

a. Under tne provisions of the Ar.y air Forces Project No. (G) 5,
subject "Controlleu lListiles", ana in accoruance witih lett.r from heau-
gquarters Army air Forces catea 19 July 1945, subject "Controlleua idssiles',
the Army Alr Forces Boara undertcok a thorougi stuay of the contrclleu
missiles developlient program.

b. In accordance with results oblained from this study anu frem
demonstrations and conferences on controlled nussiles, the inclosea re-
port is submitted by the Arny Air Forces Boaru for purposes of formulating
a specific program for operationally introaucing veértous controlled miss-
illes into combat at .n early datc, anc for recomu.enaing furtrer develop-~
ment and/or eliuination of otler types of subject weapons.

2. NATURE OF CONTRCLLLD . ISCLLES

a. Extensive scientific ¢nd technical resources .iuve been aevotec
to the research cnu wevelopnent of contrclled misciles with the object in
viev of attempting to ciscover .nu wevelop a wespon whicii will further cur
effort to destroy tie eneny's instullations vith the greatest effective-
ness and the miniuum losses to our own forces, This yreat expenciture of
effort toward producing sucu a weapon has culminated to date in the ue-
v.lop. .ent ‘of several possible items waich have reacnec a stage which appears
to warrant their introauction into an operationul theater. This develop-
ment has also proauced several items vwhich apgear to ..ave combat possi-
bilities but vhich ure not as yet reauy to be introduceu into combat.

b. The Special Weapons Division of the Lateriel Communu at Wright
TFiela hes been operating very closely witl: the Nationel Defense Rhesearch
Committee znu with tihe Navy on the developiuent of controlleu inissiles
and the results to cate secew to warrant complete ciploration of tueir
possibilities. It is, tuereforg, the-.object of this report to furnisu
informetion on the presecnt statue of ihis uevelopuaent; to segregate known
missiles into those wiich are believea tc be at preseut operaticnal wna
into those whici shoula eitiicl receive furt.er uevelopment or be completely
eliminateu for tactical or technical ruasocns.

c. The operatgpna. controlieu miscsiles available to date consist
of airbornc, air-lau bombs wiich reyuire for their control various
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accessory equipment invo;v1ng small alrcrgft radlo, television, anc gliuers.
Fron the initial study of these weapons tupre is one outstunuing factor of
employnent vhic.. is inm..diately apparent. That being. that none of these
weapons can at present be consicerac as & replaccuaenc or substitute fér

any knoun standara boub now in use. These weapons nust be assigned for speci-
fic tusks, by s_ecific units, at specific times anc uncer specific conuitions
ana only in this way can the maximum advantege be gainea from tiaeir use.

a. A thorough understanuing of the powers anu limitstions of the contrulled
bonb used in air attack will be absolutely essential to its correct strategi-
cal and tactical employient. As a basis for its sounc ey loyuent, appropriate
Cots.anders must be fully femiliar with the capabilitaes ana lindtaticns of these
weapons anu o.erating personnel must be highly treineu ana ceipletely familiar
o with the circuastsnces anc uctiious by wiich tuey wmay function.

e. In formulating the tactical coctrince for the waployment, procurement
and training of orgsnizations equi, pea witih contrclled .idissiles, it is necess-
ary to kec, in minu the special nature of the weapons and albove all, the fact
that they will be econcmically inferior in usage to stundard bombing ;rocedure
unless their specific auvantages are utili.ec b virtue of their employment
against the most suiteblie targets uncer most favorable conuitions for their
successful functioning.

3. LISCUSCION

&, The Army Air Forcee Boara having stucieu oll available material on
controlled missileg, finds thut therc are five s_.ecific ty.es which wight siiort-
ly be operational (sce Annex A for detailed technical acscription). These
specific types being the preset glide bomb, the high angle azon bouwb, thne tele-
vision contreclled plide bhomb, rauio controllsc slice boub eno power ariven boubs.
In aaciticn to Lhese veapons, therc are unucr wevelopiasnt tar et scoking varia-
tions of tune above boibs. These target secking weapons, hovcver, uo not appear
to be perfectod to an operationsl point.

b. On 1. October 194., o qeronstration waes licld at iuroc Luke, Califor-
nia, «t which time the five basic veapons above iichtioncd were cenonstrated
and test.u for the benefit of interestad Headquartere. Follow ing the cemonstra=-
tion, a confurcnce was helu reference the weveslopuent «na o.crational pro:ran
cf controllea iaiescil.s «nc the uccisions whic. vere voiccu av ti:is congerence
arc outlinet in thie report cna were generally concurrcu in by the Army air Forces
Board.

¢. In generel, a study of thuse controlleu uisciles wsemeu o eravional
- provides ti.c following inforiation:

(1) Presct Glide boubs: The preset  liuc bumb is at preseat opera=-
tional but is definitcly liadtec to very lerge area targets ana
ite sole aavantage a.pears to be the fact tiiat the launching
aireraft can attack an arca target froa a aistanc. of approxi-
mately 2om at .an altitude of ap.roximatcly 20,000 fi., thus
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remaining outsiue of tue concentrated anti-aircraft defences
of szid target. The relisbility of tnis weapon is reasou.ably
good but its accuracy is relatively poor. It is basically no
more thin an initial step in t.ec uevelopment of the rauio con-
trollea televicion guiuea gliae boiab. The Ariy Alr Forces
School of Applieu Tactics nas com letea the training of two
groups in the use of this weapon on or avdut 10 October 1943
and these groups have been sent to the Eighth Air Force for

‘purposes: 6f introducing’ the.glide bomb. "Ft' is beliéved: that

with duc regard to the advantagos of the glide bomb it will
be entircly superscded by a controlled glice bomb, with or
without television guldance, as soon as same become opera-
tionally available, for the controllecd glide bomb with tele-
vision guidance will havc the suame advantuges as the originul
glide bomb plus a certain aegrec of accuracy.

Hizh Altitude Azon Bombs: The high anglc azon boub appcars to

for it is not only reaccuab.y simple to .lacc into production
but it is clso of convcentional size sna aimensions, thus per-
mitting it tc be carri:u in sny bombardment type eircraft and
pernitting its launching in the orthouox menner. The azon

bomb is no more than a stanwuara bomb with a raaio controllea
fin which permits the bombardier to correct the deflection
error while the boub is in flignt. This buwb is extreucly
accurate but xust of necessity be limicea to targel arzas

vhere anti-szircraft fire is not such as to prohibit the launch-
ing air lane frow mwintaining @ nonal bowbing run course
until the benb nas hit tine turget., Tiis procedure is necessury
in orcer thai the bomburd.er cen observe its flignt in a verti-
csl plane anc meke pro,er corrections. : )

Telcvision, Controlleu Glice poubs: 4 greut weel of thought
hes be.n jiven t. tuc use of tnuv televisicu, controlica glide
bomb for specif.c targsts vhers extreme accuracy is wesirca and
viherc uwofenses are such that the attacking aircraft .aust remain
a given u.istance from the target. This tyg.c of boub is a higu-
1y specialized vwea;on in that it wils. call for very tochnical
waintenance personncl anu highly triinca controlling personncl
as wcll as a rcasonable «mount of fairly complex accessory equip—
ment in the launching aircraft. Tais weapon mey be the answer
to the destruction of targets which are iavulnerablc from high
angle ombing or to the destruction of turgets whose ground
fire precludos of closc enougli upproach for normal bombin(.
This wecapon, vhen thoroughly develo,cd, may also be utilized
for accurate bombing within a given «rce through the overcast,
especiully if it is usca in conjunction with H2X raaar bombing
equipnent. :
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Controllable Gliue pombs: The controllsb.e _liue bowb 18

the least inpressive in its perfor ance but is opparently

one of the simpicrst long range ovoinbs to put into opcration.

It consists of & noriwl Zliue bomb which, insteaa of being
preset, is controllablc by racio iruw tuce wother airglanc,

The purpos. of this .rrangu.wcht is to increase tnc accuracy
anu, thercfore, the effcctiveness of this weapon. Howewer,

in oruer to control it, it is nuccssary that the bombaruier
be able to sce the voab ana juuge its position with respact

to the target tiroughout its entirc trejectory. This is

eccomplisnec by uncans of a suioke cuanale or flare wuich is
placed in tne boab anu perwits observation of its flajht.
Since the purposc of tie slice bomb is to ermit tne

lsunching airplane Lo remein outsiue of tue heavily cefend-
du anti-aircraft zone aro.na ¢.ecific arca targets, it is

felt that thics bowb hes littls ractical application for wnat
is gained in accuracy is lost by virtue of the fact that in
order to obtain this accuracy, the leunching airplane nust
continuc close enough tc the target to witnees the fall of

the bomb througnout its coursc. ‘/ith the .ossible exception of
ideal climatic concitions, its propsr guidunce does not appcar
foasiblc for uistances in excess of 10 wiles. This woapon wignt,
however, be utilizceu cucessfully against coastal instellsiions
which ao not ;ermit of snti-aircr.fu prot«ction on the attack-
ing siue of the target.

Power Drivcn Bombs: The power uriven bomb hus very aefinite
operational possibilities but its construction ana procuction

is just as comjlex as that of an airplene anu tikes almost as
long. It requires technicul personnel for its successful main-
tenance ana o,eration anu gue to its expense und complex nature,
is very definitely a vwocapon which should be limitca to specific
targets vhich sre of the highest im .ortance to westroy. The -
power driven bomb, althoug:. ap.arcatly o, .crational, will not be
available for coubat usc for some¢ time since its prowuction is
slow ana complex. It apparently o ecraves best wien utilizing
tclevision guiaance, thus permivtting the operater to control

the bomb as if he were flying it pursonally.

Target Seeking bombs: Terget secking vombs 11ll consist of
various acaptations of the abuve type be.ubs vhicn, rather
than being controlliu from a wother sircr«ft, will contain
light seeking, ncet secking, rauar seciing or otier homing
devices tcnouiny to uircet tien ageinse tie target. These
weapons arce still definitely in hie uwevelopument stage ana
although they vill by eventuully of uef.nite o,erational
value, espccially ags.nst shi, ping, it is felt that little
tactical stuay can be mewue of theur prescnt use. They have
not as yet bocn tested to a suf.icient extent co furnish the
nececsary cata requlreu to consiuer tuhm for 1ntroquctlon into
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4. CONCLUSIONS: Aftur aue ttuay of tue entire contrelleu iwds.iles
progran in cil oy its aspects, it is cone .uduu tnat:

un\n\. \
.-.‘ N

@. (Controllecd missiles have a uefinite tactical usefulness, but
shoula be linited to specific turgevs where tueir outstunuing character-
istics wall give tusi an econoillc cuventuge OVer noriel bLoubaluusliu wWea=
pons.

b. Due to the neturc of controlleu missiles, it i: prereguisite
to thesr successful use that special veapon sroups be formeu «nu treinca
for this purpose, for it is uecmeu inaavisavle to sliply icsuc tiaese
weapons to stanuaru operstional boub. rwient organizations even tuouglh -
they ey be given 8 limitea amount of training in thear usc,

¢. The azon bomb is tuc wost practicablc for iacediate mass
procuc.ion, .nu that maxwauwm <ffort siuoulu bs uivertou tovard the pro-
curement anu wistrubution of tuie veapon to ceubel sreas.

d. The controllea Gliuc or Pover eapons, ubt.lizin, television
for guudance ' ill ;robably wevclop intc t..¢ iost valua.le veapone for
highly accurate boubing anu, thercfore, tnat naxicum e¢ffort shoulu be
divirted to thewr procurvient in lindtce (uantitics for the purposes
of test anc tacticel ceveloduunt.

e. All types of controlledimicssiles ricommnenged for operaﬁionalA
developuent cthoule be testod under actuzl combat conuitions as soon as
they are available,

5. PRECOLMENDATIONS: IUL is rocomiicnuca that:

2. The controlled miss:les be contrected for, ond placed into cow-
bat operaticon in the folloving orucr:

(1), Glide bombs.

(2) Azon bembs.

(3) Readio controlliu liue bhoubs.

(4) Television, contrellea gliue boube.
(5) Povcr ariven boubs.

b. &ll types of controlleu wea.ons be proculou in liadied uanti-
ties fordevelopnment of proper tactics, wnu tuat tucy be initiated in var-
lous thiceters on specific probluus at tue ecrlicst practiceble wate,

¢. Furtiicr teets cnu uevelopment be conuuctea on &ll typcs of con=
trolled nmissiles in order of the folloving priority:

(1) Tclevision, controlled glidc boubs.
(2) Po:.r uriven boibds
(3) Targ.t seckn.n° uumbs.
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d. Spccific groups b. wesignat.u s sputial wewpon unlts are be train-
ed in the use of «ll ndseiles weaicu opurationel, tuat tiese grou,s be trainca
in tiis Un tea btetes on the basis of onc _rou, por tueuter cue that ticy be fully
eyuipped with the necessary technicians to hanule all typce of conirclled niss-
iles now availablc.

¢, Controiled misciles cevelopea at a futurc wave be introuuccu to the
combat thcoters through the special wce, on groups as outlinca above,

f. Procurcmcnt be immediat.ly initistco for ¢ rdninua of 1v,000 azon
bombs, and th&t initisl cistribution of s.ne be mauws .o thie arny air Forces
Tactical Cent:r, the Nintn air Force, ancu the Fiftn adr Force. It is contem-
plat.d that initisl use 1ill be ageinst sul, ping.

g. Plans be initiasteu for the tralning of g.ccial wcapons groups end
the procurcient cnd training, of tccuniecl ,erscnnel to be placcu tiwrein, snu tinat
these grou,s be ¢ uipped by squadron witi suf:icient Ly, e of wirer. ft to cope
witi: all specisl contrcllea wdesilec,

h. The ulrective at prescnt out vo Lue .eteriel Commanu te contruct
for the ;urchase of one hundred units of pouusr driven bube be 1t ut the ear-
liest practicable cate, ana thet these units be utilizea for teete, tactical
developnent, anu on initial inuvrocuction inte coubat theavirs.

1. The Gencral Liotore project for tuc construction ot .ouer driven
bonbs, which preject is not wewiica satisfoctory.by tic ratoriel Coniwsnu, bo als-
continuea.

J. Inmeaicte action be twicn to obtaln wclivery ol tie fave tucusana
televicion units at presunt uancer contruct, anu tuet &n acuitionel contract or
letter of intent be let for .n asuditionel vwo tucusunu units, Gias vill wske tue
Arny Lhe lurgest purcnaser of tiile euipiscnt in vne ficlu, wnu therefore, will
give us preccuence on materici oliu prouuction.
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T. KIGH alGLS acOM TYVL BUMS

1, Description: This is a 1,000 1lb. stanuara bonb wyuipped vith
gyro stabilized radio control ana/or televition or targut scuking cquipe-
ricnt built into a falsc tail scction. A flaru is attaciieu to the tail
to make the boni visible to the bombaraicr, Bomb now has raaio control
in azimuth only and aespenas upon bombsight accurucy for range.

2, GCorrying Adrplane: This bowb may be carricd on any bombarwacnt
type airplane capable of carrying 1,000 lb, bownbs, It is carricu in tho
bomb bay similar to conventional bombs, Twonty=four volis U.C. uiust be
made available in theo bomb bay.

3. Special 'eneuvers: 1Tihe carrying airplane must continue on its
course, using only mild evasive aneuvers until the bomb hits. This
requires from 30 to 60 seconus depenaing upen altitude ut release.
}inimum altitude to allow time for eclipse is 15,000 feet.

I Method of Aluin; ana Conurol: The »orb is dropped with the
conventional bombsight with greatest accuracy required on range. The
borbardier has control of the bamb in azinmuth only with corrections as
high as 2,500 feet richt cr left from 15,000 feel being possible, The
eclipse method is useu, whereby the bomb, wmsde visible by a flsre, is
caused by the bonburdier to eclipse.the target anu remain in that rela-
tive position until inpact. Ceveral of these bombs nay he uropped in
train and given simultaneous control by the borbardier. Fkadio coantrol
equipnent is portabile and may easily be carrieu in tie plane,

5. Advantopes: advantage of great accuracy from nigh altituce,
luch greater accuracy than is poussible using only tane conventional bomb-
sight can be obtaineu in azimuth and by wro)p,.in; several of these con-
trolled bombs in train, rsnie errors are iinbaized,

II. COhTIOLiniLle GLILE Ler, PRUSET Lala

1. Description: This is a 12 ft. wing span jlicer which carries a
standara «,000 lb. cemolition bomb. It huas & single gyro conirol unit
which stabilizes tue gliver in yaw «nd rcll., T elevator it fix.a at
the pr.,er ¢ngle for maxiawun ilde. Tals jliue .ub flies oy roxiiieuely
one aile fer e.ch 1,00. it., of altatucue at viue of releace.
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2. Coarrying alrnlune: Tace slice Lewd it carriag on uie extornal bols racks
on the B-17F. Eaci air l.ne cértics t o of taese .owbe. Freliudnary tests
incicaie taat the L«25 vill . suituble for carry.n: one lo.b.

3. Specisl laneuvers: No speclal .wneuvers .ro regi.arsd,

Le sebiod of alming ana Control: This bomb .& wined L, aliming tue eutire
«irolene vith the bombeipat, ho ever, since the beub 418 in tue uwir a relative-
1y long tine comuarcou to conventionil bombs, vana arro.s becrne very large
unlecs properly cciy ensateu for, lue exact netucus of doing tais have not
been ccteiained, ho.ever, pretli.anar, tests inuicete that accur te correc-
tions ccn be neuwe if ind infer.aticn is usvaiiai:le or can be c(elernudincd prior
to releuss, WMo cenircl 1s pureible after relucse,

5. 4advantejes: The adveatce,es of this type of [ liwe roub ares
a. nelease outtiue of concentrsteu rin_ of euewy ack oK.

b, Flat tr.jectory insures collision vith tue terget; no buuts exploaing
in vecant arecs,

¢. Greater ox losiva furce as flat [lice | ath we.s not cuuse .cwb Lo
bury itself in the e.rth.

III. TChebiQ CalRuinG Gllus oCic

1. Deseription: Taie [liua veab employs tne L2 fL. wing s, «n gliuer usea
for the presct aaté slice beoab, Precsezt ;live boib g is nev: on heaa plus a
modification .it is &1l tiat ils necded. & mouificction kit cent.ins the nec-
esgary »arts tc euwipt tic plider to currying the ty e of ter eae useu by the
Alr Corpe, plus a siiyle .eciianisn to uri, the Lerpedo out of Lhe vings al the
prover Liie. The gliding cn le rewcins ab over 5 ve 1; tluav is more tf .. 5,000
ft. range for each 1,0L0 ft. of ul%ituwe. « tor,cco muy L. of the ty.¢ ‘hich
after & guver tin. boegins to travel in circles secirchin, over a large arco
at a roecuced - eeu SO as Lo run longer.’

2. QCarryimy airplane: Tvo torpece slice voembs ey be carriea unusr the
B~17F. Tests cre nov oveinye convuctea te wcter.dne the sultwblility of the
B=2. for carryin;; onc glide bu.b.

3. Special ianeuvers: No spcci.l lcneuvers wre roguircs.

4o lstuoa of Alming onu Control: The gliae Lombt: 1s timeu Ly . .udng the
entire airplune by use of the Lonbsi it Anu corructions s wnterea into
the bombeight moking the uro. as accuratc &s  ossiole. & prusct ongle, deter-
minca by ballietic test, 15 sct 2 the fombsiiut to wetenadne s relecse
point. Ko contrcl is ;ossitle ufter relesee
o SEOLT T i
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is borb is usable only ae,ainst marine targeta.

5. e of T

6. Ldventecea: Chief advantage is that comon to all glide bambs,
the carrying airplune may release the torpedo well outside the ooncentrat-
ed ring of eney &antieairoraft fire. This torpedo carrying glide bamb was
initiated for use with the cirecling "sgearching® type torpedo to be dropped
into harbor installations and ships at anchor there. It should be extreuely
effective on suclh a mission,

IV. R&DALR CONTROLLED GLIDL BOI B

l. Desoription: This glide bomb is a 12 ft. wing span glider carry -
ing tle standard 2,000 1lb, demolition bomb. 4 plastic nose is added in
front of tle bomb to carry the radar equipment. Gyroscope stabilized servo
notors are connected to the rudder and elevators and necessary relays to
trausforn the electrical impulses from the radar equipment into the appro-
priate risht, left, up or down nmovenents of the controls are included.

Two tyoes of radar equipment are now under developnent designated as RHB
and SRBs

a. RHB Type: This type of radar control requires that the tar-
get be illuminated by radar emanations from the carrying airplane. This
requires special illuminating equipment to be installed in place of the lo-
wer ball turret of the B-17F. Lfter release of ithe bomb, certain maneuvers
mist be flown as position of the illuninating airplane with respect to the
target and the glide vomb rmst be naeintained. Linited evasive meuneuvers
may be flowu during this tine. It is expected that the illuminating air-
Dlane will not lhave to epprouch closer than 10 riles to the target and
possibly.as high cs 20 miles.

be SRB Typer The SRB rader equipnent car.ies its ovn illuminate-
ing equipment, sending out its omm inpulses and picking up the reflections
from theri. This type of bomb con b.. dropped from auy altitude using radar
detection equivnent or the bombsigl.t to aim it as accurately as possible.
1t then flies preset until within a range of its redear equipment. The Aror-
Ping airnlene is free to leave immediately after dropping.

2. Carrying Lirplanes The carrying airplane for this type glide bamd
is the B~17F equipned with special radar illuninating equipment for the
RIB and with radar detecting equipment for locating the targets tlrough the
overcast Ifor both typea. The Bel7F will cerry two ol this type bomb and
tie¢ Be2f vill caxrry one of thia type.

3. Type of Targets: The radar type bomb will work only on marine
tar;ets vhich are reflectors of the radar waves.

4. Adventegess The outstanding advantage of the radar type glide
bomb is that the target need not be visible. The banbs will work equally
as well through fog, clouds, rein or snow, day or night. The bombs nay
be dropped outside the range of enerv ack acL, gliding about Q LSupor
1,000 f¢. altitudes “‘.ﬂ?"{% R .n*.“"'v"*’i’ ‘".'




1., Description: This is a 12 ft. wing span glider which carries a
atendard 2,000 lb. demolition bomb. It has an inclosed fuselage attached
to the rear of the bomb in which-the television equipment can be mounted.
A television camera is mounted underneath the bomb in & housing so that it
can "gcet forward. Gyro stabilized servo rnotors control ‘the rudder and
elevators. 4 radio receiver connected %o the servo motors enables remote
control to be meintained throughout the fliglht,

‘ 2. Garryi irplanest Two bambs are carried on the external wing
racks of the B«17F al rplane. Preliminary reports indicate that the B-2§
is satisfactc 'y to cerry one bomb.

3. Special lMaueuvers: No speciol maneuvers are required except that
at nresent the range of the television is linited to about 10 miles. This
neans that the releasing and controlling sirplane must remain within 10
miles of the bomb until irpact. It may melke any evasive maneuvers required,
hovever. Greater range moy be expected in the future with improvement of
the television equipment.

Lo liethod of Aiming and Sontrols This bormb is aimed as accurately as
possible by aimiung the carrying asirplane with the bombsigl.t. Rcelease point
is determined by preset angle set into the bonmbsight.

The glide bomb.pitot has before him a television receiver in which
he sees just what the television camera on the bomb "sces". He has a anall

stick with which he can signal up, dowm, right or left to the bomb. Iie then
centers the target in his television picture so that the bomb is flying
directly toward the target aud maintains this lheading by corrections as
needed.

[}

5« Type of Tergets: This bomb is accurate against a point target,
hovever, it is necessary that the target be contrasting or have some- dis-
tinguishing features sueh as roads, railroads, rivers or lakes to enablc it
to Ye¢ located in the televiasion imege. It is suitable for eitier land or
norine targets. Direet hits can be expected on such targets.

‘ be hdva e8s This glide bomb is extremely accurate against a vari-
ety of tergets. It may be relcased outside the concentruated ring of eneny

adc ack but must remain within 10 miles of the terget. It mny make any
evasi ve maneuver necessary during this time, ‘

- 12
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VI. R4DIO SOKE OR RADIO MLLRE GLIDE BAM

L. Descriptions This is & 12 ft. ving span glider which carries a
standard 2,000 1lbs demolition Wmbe It has gyro controls on point and
roll and direct control on pitch. 4 radio receiver enables control to be .
maintained throughout the flight. This bomb has either a amoke tank or 4
one or nmore flares mounted on the rear to enable it to be observed by the
borbadier,

2. Cerrying Lirplanes Two glide bombs may be carried on the exe-
ternal bamb racks of the B-17F« The B=25 mey be used to carry one.

3. - Special lianeuvers: It is required that the carrying airplane make
an approximate one minute turn starting irmediately after release of the
bombe This is to enable the airplane to be in the proper position for cone
trol, and to then continue on toward the terget until the bomb strikes,
1iil1d evasive nmeneuvers are possible during this time.

~ he liethod of Aiming and Controls The bamb is ained and dropped with
the bombsiglt as accurately as possible toward the target. Dropping angle
to determine release point is found by ballistic test. The glide bomb
flies preset during the first minute during which time the carrying airplane
executes & turn designed to bring it beck to the release point and on the
originel heading in one minute. At about 30 seconds after r'elease, the smoke
or flare is ignited enabling the bomb to be seen by the bombardiers. Two
bonbardiers are required to control the bombs Iach is equipeed with low
powered field glasses add push buttonss One controls left and right move~
ment and the other up and down movement in such a manner as to keep the tar-
get continuously eclipsed by the bombe IMinimum altitude for this type is
15,000 fts After completing the turn, the airplane fiies on to other target:.
11ild4 evasive meneuvers being possible during this time especially toward the
end of the flight. At the time of impaet the airplane will be approximately
7 to 8 milea from the target from 15,000 ft,

5+ Type of Targets and Accuracys This bomb is useble against any tar-
get that can be seen «= that is resolved by the human eye. Direct hits can
be expected if the target is clearly visible.

é+. Adventogess Extremely accurate against a point target. It is
strongly believed that it will be possible to hit any target which can be
seens The release point and turning back point will be outside the cop=
centrated ring of enemy ack acks _

2
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VII. TARGET c'm TKTHG GLm‘ MBS

, 1. Descriptions This title embraces several types oi target seekers
which will be enumerated in detail. The carrying vehicle is a 12 ft. wing
span glider carrying a standerd 2,000 lb, demolition bomb. It has a lamie
noted ply wood nose added over the nose of the bamb in which the target
seeking equipment is mounted. Gyro stabllized servo motors are connected
to the rudder and elevator. Necessary relays to transform the electrical
impul ses from the target seekers into the required up, down, right or left
motions of the control services are included.

24 arrying Airplane; Two bombs may be carried on the oxternal
bomb racks of the B-17 and one by the B«25 airplane,

3¢ Special llaneuverss No special maneuvers are regquired.

Lo liethod of Aiming and Coutrol: These type bombs are aimed by
aiming the entire airplane with the bombsight. The bombs should be dropped
‘a8 ageurately as possible with the bombsight. Control is possible after ree
lease by the seeking device automatically making necessary corrections to
fly the bamb directly into the target. The dropping airplane may leave ime
mediately after release.

Se o8 of Seekers:

as Offner: Heat seeker. Is a thermopile device which is sensitive
t0 heat, Its function is chiefly against marine targets but targets such as
blaat furnaces or amelters would prove satisfactory. This equipment has not
yet besn tested with the glide bomb although very setisfactory tests have
been made in an AT=-l1 equipped with this seeker.

be Emerson Heat Detector: This is sensitive to heat differentials,
especially uscful on marine. type targuts.

.

Harmmond Marine Head: This sceker scans the area aad is sensi-
tive to light differentials. It is weful only against uarine targeta and in

deyligit.

. Ce

d. Fairchild Light Seckery This is useful only ageinst marine tar-
zets and still in the experinental stage.

.6+ Fanmoud Light Secker: It is sensitive to light and usable only
at ciglt. It will guide tle glide bab to the light, picking out the largest
area of liglt if several sources are available. Its range is limited to ahout
three miles so it is uecessury that the glide bomb be dropped sufficiatly acour=-

. ately so a3 to be within the limits of vision of the seecker when it has approach-
ed to wvithin three miles of the targot. Possible use against searchlight
batterios or it will fly into fires NTRBRE R
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f+ 1Infra-Red Devicess This equipment involves the illuminat:ing
of the target with & narrov bean of infreered light; the bomb will be cause’
ed to home on it.

6. pdvanteges: Direct hits may be expected of every bomb dropped.
lay be dropped outside of rayge of cneanyy ack aoh guarding marine targets.
approximately one mile bacl: for eachk 1,000 ft. of altitude and once re-
leascd, it is not readily susceptible to interference by the cneny.

VIII. ©POUER DRIVEl BOIBS

1. Description: Power driven bombs are twin engined aireraft,
designated BQ type, designed to carry up to 4,000 lbs. in bombs and to be
~ flown directly into the terget nmanually by means of radio and television
or sutomatically by radar or tar,;et seeking devices. One of these pover
driven bombs being designcd may be used as a torpedo plane or may drop its
bombs and return to its base.

. Several types of BQ airplenes are under consideration for this
type of vorl's The prototype of the XBQ-2L rodel is now being teated. Re=
note control equipment for these airplanes haz been developed and is being
tested on AT-ll type aircraft. It is now ready for triels in BQ types.

2. (Controlling hirplanes. These bombs may be controlled from any
d reraft vhich oan decp up with the bamb and carry the necessary radio
and television equipment.

3.  HMothod of Adming and Control: For effevtive control by radio
it is necessary for tle control plane to kevp tle BQ in aigl.t or to remain
to within 10 or 15 miles of tle¢ BQ which is the maxirmum renge of the telc~
vision equipment. Vhen radar or target scveking cquipment is instelled it
is only neccossary "to control the BQ to within sensing range of thc secking
equipment vhere it takes control and automatically guides the bonb to the
targetl. Any of the target scckers suituble for glide banmbs will be suitae
ble for BQ's. Telametering equipment to cnable the Bg to bec floum on
instruments is under consideration.

The BQ=3 may be flown by any of the mcaus listed above aud may
either be used to drop bombs or torpedovs and return to the base or may be
flovm directly into the targct. The XBn-1, XBQ-2, XBQ~4, XBQ=5 Jjettison
- their landing gear aftur takc-off and arc intended to bu guided into the
target.

L. Types of Targgota:  Those bombs are applicuble agoinst a variety
of torgots depending upon nmethod of control or type of target secker. For
visual and telouvision control targots must be such that they are easily
visibtlee For tle various tnrgot sec}:crs. targcats must. for ghe na art, -
bc maring., . A \,xgy;p B T R R
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-5 cs of hirpluncss

sy XBels This is a twin engine controllable bombd type aircraft.
This aircraft is cepablc of carrying 1-2,000 1b, bonb., aximum range of
11500 milUS.

b. XB-2ht This is & twin ongine pover driven controllable bomb
tyoe aireralt capoble of carrying 1-2,000 1lb, bonmb,

c. XBQ-3: This is a tuin engine power driven controllable bamb
type eireraft vith a gross woight of 15,100 1bs. It cuan carry cither two
torpcdous, 2-2,000 1b, bombs or 1-4,000 1lb. bomb. It may be returucd to the
base or flowm into the terget. :

d. ZBQ-4s This is a tuin cngine monoplanc ts?pe control bomb. The
range is approximately 425 miles. The aircraft is capable of carrying either
on¢ torpedo or 2-650 1b. bombs und 2-325 1b. bombs.

e. XB~51 This is a twin cnginc nonoplane type control bomb with
. 8 range of epproximately 1,400 miles. It has the sanc bomd carrying capae
Mlittga ‘@8 the XBQ-I;. .
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TaCTICAL STuDY

1. HIGH aNGLE aoON TY/E wolB.

l. Airplenes: For tihe .resent, thie bomb is recomuenved only for
heavy bombarcuent aircruft, inasnuch as this t) pe noraally o, erates
above 15,000 fect, the minimum altitude from vhicii the azon bomo stioula
be released.

2. Iype of targets:

a. The type tergets fcr the Azon bomb sre necessarily limited
to those regyuiring 1,000 1lb. bombs for thneir westruction. 'The equip-
ping of Zooalb ana SOO lb bombs witi this device will increase the aa-
vantages of using Azon bowbs, &s then practicelly w«ll ty,e targets can
be selectea.

b. This bomb woulu be especially useful against long narrow
targets such as bridges, ruilyaras, certain builu.cngs, anu the like.
Its auvanta es viien usea against a maneuvering ship are e-ually obvious.
Deflection (821muth) errors are grecatly reaucea, while the range errors
renain approxinately the sure as conventional boubs.

3, Method of Attack:

a. The accuracy of this temb 'len releaseu &t high and maxi-
mum altituues should be far greater tian .resent conventionzl bombing.
This is p.rticularly pertinent in tihe case of pressurizeu aircraft fly-
ing at ena above 35,000 feect. Present combat errors from 25,000 feet
-are to large that up to tue wevelcpient of this iLaub, boumbing from above
30,000 fect wid not appecr practicablc.

b. The fact thet t. e carrying air; lane .ust continue on its
course, using only itild evasive action until tae borlbs hit might seen
‘to preclude tiieir use over heavily cefendeu wreas. Iu is believeaq,
however, that they may be used at will over such aress in view of the
fact that a ciw.ze of altitude is the most effective ¢vasive action,
and such chanies cun be maue as stee; as wesiruu wituout affecting the
accuracy of these uwoubs,

c. Since the boubs are of stanuarc size wnu fit in <1l bombers
without wmofificatioun, the only liudtetion is the nwaber of inuivicually
controllec ferimation trains that ney be released. At the resent, nore

than 10 wifferent fre_ uencics for one attuck is impractical. If augli-
cate fre.uencies are to be useu, the atteck ..ust be so planneu that tae
second vave uoes not release until the boubs of tie first vave uwve hit.

d. Best tsctical uses of these beabs remuin to be Froven,
Tests snould be conhducted as soon as 15 . pecticeble: in oq&gr}pg TE
nine the following: ,f{ Mt R
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(1) Efiects of traln anc xorxmtlon relesascs with all bewbs on a ,
single frequcney.

(2) waximur size formetion \.i08¢ boubs cen be centrollzu by a
: single bombadier.

. (3) iethoa to be usea by larie formations,

\ (4) Boub smoke requirewents (nuuber ana location) for (1), (2),
and (3) above.

(5) Technique to be used ageinst a neneuvering sni,:.

(6) Training anu maintenance re uiremcnts.

II.

1 JESET Da'in.

1. Airplanes: This bomb ie ccomnenced for huevy bomburwument aircraft
although mediun bombardient aircraft cen carry one 2,000 1lb. bouwb of this
|

type.

2. Targets: Present dave ineiceter a.circulsr urror of about three (3)
miles for this tyge of bombing. Due to the six to one glide ratio, the dis-
persion pattern of this gliue berab woule be well absorbed by a large vertical
plane or a’'series of setback verticel [ lanes rising fron a flat fcreground
causing shots to ricechet. Example woulu be a dock arca, the sides of ships
forming the first plenc with storehouses benind then and t.ll builuings farther
behdnc., Equally gdoc woula be &n elongated targst arca, such as cocks anu in-
dustrial iastallations ulong the benks of a river,

3. Lethod of Attack: Consivering hostile uefenses and'the lack of re-
serve power availuble to aircraft witi. gliue bombs in large foruations, an
overvuter approach against a coastal city woulu cupitalize wiost fully the ad-
vantage of teing able to rclease combs a consiaerable distance frow the terget.
Consequently, atlacks ruy consust of coubination of the following:

‘a. lain force on.primaiy objective with two glide boubs per a/c.

b, ain force on coastal objective witu one zlias boub per a/c,
.thence procecding to priuary objective ana attacking witn norusl bbab loads.

c. Attacks by civersion forces on coastal citizs or objéctivcs. It
is recomuended that attccks be acsigned pr1m~rlly to force thie diversion of
‘hostile fighters tc coast.l defense, thereby aispersing the enemy's fighter
defenses.,
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LLL. TORPLLC CARLYIMNG GL.DE .Ui.D.

1. Alrplengs: any hesvy und mediuwa type o uipped to carry tor-
pedoes.,

2. Targets: This weu, on may be employed against uny target on
which a normal torpedo is usca.

3. liethod of Attack: Its use ageinst snipping at seia is rat.er
doubtful bzacause of lack of desirecd accuracy. It is believea thst this
weapon shoula be utilizec to tie greatcest auvante;c against hsrbor in-
stallations anu stutionery suipping. Tue torpeco used should be uhe
searching type which wall circle untal at hits &« target. The surprisc
element of this veapon sliculd be treicndous. :

IV. RaDaR CONTRULL:L GLILL olik. Yo be uetveruined by test.

.

V. The meterisl in 1l abowe,
controllable gliue bomb witii jreset wete, us likewise ap.licable to this

bomb. However, the combininy of tactical and eliiing anu control re-

guirerients is @ problea requiring actusl tests for solution. The usa or
gpecial units to guide these boubs after relecse by a c;ffcrent force
should also bs investigated.

P
8

VI. TARGLY S KING Lh 3uizf. To be cetormined by test. .

VIIL.. POCER DRIVEN oOLbS. To be uetermined by test.
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OPFRATIONAL AND TRAINING PLANS

1. ORGANIZATTION

‘It is the opinion of this office that to obtain maximum effi-
¢iency, maximm conservation of effort and technical persovnnel and at

the same time give the most satisractory results in the tactical appli-
cation of the controlled missiles program, that it would be advisable

to establish separate special weapons groups. It is felt that in accor-
dance with the recommendations of the basic report, controlled missiles

- should be utilized only cn specific missions and against very specific
targets where their characteristics will render the greatest returns,

In view of this, a group should almost be adequate to furnish the con-

" trolled missiles organization for any given theater at the present stage
of development of the weapons. If neceasary, this initial group could
always be expanded or serve as & nucleus for similar organizations. It
is, therefore, belleved that the most satisfactory method of handling the
operational distribution of controlled weapons is to insert all of these
weapons into one group, creating therein special weapons squadrons, each
gquadron having its specialty and being adequately equipped with the
»p;gpnr type of aircraft and technical personnel. There is just about
qnough call and enough weapons to keep ons group busy in any given theater.
. hence, it is not believed thet an organization of this sort would tend to
waste aircraft or personnel and at the same time it is believed thet it
would concentrate the highest technical skill towards the use of these
controlled missiles whose development has been such that they should
deserve special consideration. An organigation such as this would also
be a moat satisfactory nucleus for the purpose of introducing any new
contrulled weapons into a given theater. Siice these controlled weapons
are £uill in ‘the development stage with contemplated operational tests,
it would furnish a most satisfactory center for research observatien on
the part of Tecticel and Materiel Command project cofficers.

. 2. PILOT PERSO'NFI _

It is not belleved thai the pilot personnel required to equip
special weapons oirganizations have to be of exceptional caliber as com-
pared to normal bombardment orgsnizations.: The actual handling of the
aircrafy when equipped with all the known controllable missiles, does not
appear to be anvthing which cannot Lo taught within a reasoneble time to
average combat cruws. Tt is feit, however, thet the bombardier or
controlling persornzl in the squadron which will handle tclevision equip-
ment may require special iroining of a very thor.ugh naturs, hence, this
psreonnel might better be classed among the technical personnel of the
group rather tr:n a normal mamber of the combat crew.
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¥ith the oxception of the preset glid®@Pomb and the azon bomb,

nighly technical radio, television and communications personnel will be
prerequisite to the proper operation of controlled missiles organizations.
It is believed that a special weapons group or organization must contain
not only it normal comploment of maintenance personnel for its aircraft,
armament, and communications, but must also be¢ equipped with factory
trained civilian or military techniciens who are thoroughly conversant
with the intricacies of thc weapons invoived. 1In regard to the glide
bomt and the azon bomb initially discussed, this technical personnel will
not be quite as critical for the only complex unit appears to be the radio
control unit itself and this unit is designed to be expendable, henco, necd
only be taested and if not functioning properly can be rcjected for third
echelon maintenance., Therefore, in the casc of these two weapons, it has
been found that normal enlisted personnel can be trained to handle their
installation in a satisfactory manner during approximstely the same period
that it will teke to train the combat crews to properly launch these weapons.
The necessity of having these highly trained technicians available and under
control for purposes of the specialiged weapons is another specific reason
why a separate weapons group would be more satisfactory for the initial

- introduction of controlled weapons than would be any attempt to arbitrarily
train normal operational units such that they could on occasion be assigned
a special weapons mission.

4. TRAINING

I% is believed that a group graduating from the present training
organizations could be given an additional two to four weeks of concentrated
training in special weapons and that provided its personnel was supplemented
by the technicians required for the more complex forms of maintenance and
also provided that it was fully equipped with the necessary aircraft with
all required modifications, that this training period would be sufficient
before sending the group to a combat theater. This assumes that each
squadron will specialize in a given type of missile and that only at a
later date in the theater will the entire group become conversant with
the operation of all types of missiles. Since the mother ship equipment
for purposes of television control, powered control and other types of
controlled missiles other than the most elementary, is very limited at
present and will not be in mass production for some time, it is feit that
an alrecraft once equipped for use as a mother ship for controlled missiles
should not be exposed t¢ loss unless it is being utilized on a speciel
weapons mission. This is another reason for not desiring to attempt to
insert controlled missiles into normal operational units but rather to
limit their use to a special weapons group which would automatically limit
the theater'!s use of the weapons to specific targets and which would not
unduly waste aircraft while at the same time obtaining maximam efficiency
from highly technical personnel ang equipment.




EXTRA EGUiNT bl iBiFOR wwCL UF 1Ll 83-17F ULILL CaAlRYING
GLIVE wiBS

1. Extra equipment noedec to uee the B=17F for gliue bonbing:
&, Two oxtcernal bomb rack units per cirplanc.

i 2. Performunce of the B=17F when cerrying tio gliue bombs: The pex
forience of the B=-1T7F wiicn carrying twe glide bonbe vill be soncwiat
diffirent. than *hen carrying boibs stor.d in thebomb bays. The gus
consuaption is inerciscd, the eclling is lowerca &ng the eruising specd
. is lowcr.
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a., Gaes consw.tion: :ill rin soout 270 U.S. gels/hr,

b. Opurationul cciling: 25,000 fuel,
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¢. Crulsing spucd: The inuicatet 8ir specd iias becn reduced
10 to 15 milee jer hour, )

s
[

. d. hencuverability: The tuike (ff, cliilb and accelerstion is
slower but no trouble is expirienced flying foruation or in tolang ceva-
sive. action.

¢. Range: A'Ifho coubat radius cerry.n; two boambs wna 1,700 U,S.
gals, of gus is 400 wdilecs. Coumbut radius currying two bombs tna «,700
gals. of gas is 550 miles.

f. Power Scuttings: Thosu «re aversge ,ovcer scitings for tue
le2d aireraft vhicn 1ill ellow tue wing wen vo m;..int-m tiieir proper
position in the foraation:

(1) Cluab = 2,200 R.F.h. and 34 in. Hg.
(2) Cru.ee = £,0600-2,100 R.r... and 31 in. Hg.

(3) Glide - 2,300 R.P.... wna 34 to 36 in. Hg.
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MEMORANDUM FOR HQ AFMC/HO
ATTENTION: DR. WILLIAM ELLIOTT

FROM: HQ AFMC/PAX o § MAY 200

SUBJECT: Security and Policy Review, Case AFMC 95-276

1. The reports listed in Attachment 1 were reviewed for security and policy IAW AFI 35-205
(now AFI 35-101), and were cleared for public release. According to our logs, the material
was reviewed by HQ AFMC/PA and by SAF/PAS. It was our case number AFMC 95-276,
and Air Staff’s number SAF/PAS 95-0995. It was cleared for public release 22 Nov 95. All
the material is releasable to the public, without restriction.

2. If you have any questions or comments, please call me at 77828. Thanks.

A. MORROW
ecurity and Policy Review
Office of Public Affairs

Attachment:
1. HQ AFMC/HO Ltr 12 Oct 95



