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CASE KISTCORY
of

NORDIN. BOMBSIGLT
and
o~ AUTOMATIC PILOY

\

he Korden bowbsight 18 a synchronous stabilized
bomb 1'ming device. Stadviliration in azimuth 18
raintained sither by manuwel control or Yy ths
erabilizer which is an inl=gral pari of ths C-1
automatic plict. The C-1 pilet 1s a device for
ase in prscisica bosbing. It rendera the airplane
a stable platfora from ¥itch to bomp. It 18 also
156d as 2n ald o navigation and for relisf of
nilot fatigus in long Tlight.

Doc'msnts in this cass history were obtained
from the files of Alr Tschnical Service Command,

Wright Field, and hnadquar%era Army Alr Forces,
Waghington, D.C.

Classlfied documsnis are inclvded hersin and;
therefore, compliance with pertinent sections
of AR %80-%7 18 necessary.

Compiled by
Historical Oiflcse
Alr Pechnical Service Comuend
Aright Fleld -

uary 1945
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The Noxden bombsight was developed by the Navy Department
long before World Il as a precision device for bombing maneuvering
ships by naval aircraft. It inventor, Mr. C.L. Norden, was a
consulting engineer whose services had been retained over a period
of years by the Bureau of Ordnance to design and improve the equip-
ment. The C.L. Norden Company, New York City, had been established
for the sole purpose of designing, developing, and mﬂnnfacturing
this equ*pman,.

The Nordsa hombeight first came to the atbention of the Chief
of the Adr Corps early in 19%2, because of 1ts greet promise, the
Navy Department was requestad, 2% March 1932, to purchese twentye
five for the Alr Corps, The first article was delivered 1 April
1933 and tests were completed & week later. Resulis were so favor-
able that the procurement of seventy-sight asdditlonel sights for the
Air Corps was requested. Major General H.A. Drum, Commanding General,
Headquarters Hawaijan Department, had been impressed by some very
accurate bombing demonstrations by the Navy, and had borroved several
slghts from the Navy in order to meke comparison with the Army sights
he was using. He reported the Norden bombsight (Navy designation
Mark XV) far superior to the Army sights {D-1, D-h and C-3) then
available in Hawaii. On 29 April 1935, he requestsd snough Merk XV
bombslghta to equlp all bombere in his :command. Brigadisr General
.A.¥. Robins, Chief, Materiel Division, Wright Fleld, recoumended
the ellocation of twelve Norden sights to Haweii for ghipment
duz‘ing 1975,

Major General B.D. Foulois, Chief -of the Alr Corpe, roviewed
the Norden bombsight situation, 23 November 1934, He mentloned in-
particular his appreciation of the necessity for the strictest sec-
recy in connection with the project and stated he believed i+ was
the most important secret project under development by the Air Corps.
Because of the need for secrecy he made no issus of the fact that
Alr Corps procurement was through the Navy and -that one company was
the exclusive source.

Although the Air Corps had adopted the Norden bombsight (Air
Corps - M-Series) as standard, its secret status and procurement
through the Navy presented problems from the filrst. On 20 November
1934, the Materiel Divislon, Wright Fisld, recommended that it be
removed from secret status, in order to facilitate plane for its
(6) emergency production. Gsneral Fouloils replied that the recommenda-
tion was impracticable and £ha:. emergency plans ehould be based on

% The numbers placed in parentheses in the margin refer to ths documente
found in the Document File attached.
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the D=l bombsight, Six months later, however, Bureau of Ordnance
advised the Chief of bhe Adr Corps thal the Mark XV bombsight had
been reclassified as confideni'al. This action had littls eflect
on the practical position of the Air Cprps in relation to the
Horden company. All dealings continued to be through the Navy and
visits of Alr Corps officers to the plant co:lé be arranged only

by permission of the Chief of the Air Corps. It was not until

10 July 1944 that the Navy changed the classification to restricted.

, On 18 January 1935, General Robins recommsnded %6 the Chlef of
the &lr Corps ihat immedlate action bs taken to correct the un-
satisfactory situation which existed with reference to the procure-
ment, distrivation, storags, lesue, maintenance and operation of
bombsights. He atated that 205 M-1 sights had besen purchased and
only 100 received. No dellveries were being made Shen, no definits
schedule could be obtained from the Navy, and Lt appeared obvions
that .the contractor?’s production wae being delivsred to the Navy.
So far as he knew, the secrecy orders had prevented the use of the
aights for .any taciical bombing tests. The orders from the Chief
.“of Alr Corps to purchase Norden bombsights had stopped develop-
mental work in progress in the Engineering Sectlon, Wright Field.
The changes and adaptations nscessary for Alr Corps use of the
“aights had to be accomplished by verbal request to the Navy.
General Robine made three recommendations: (1) a lialson officer.
“of sufficient rank and experience be established in the 0ffice,
Chief of the Air Corps, to conduct negotlations with the Navy,
(2) the Air Corps be permitted to deal directly with the manufac-
turer, and (3) Wright Fleld initiate the development of an Alr
Corps bombsight, and that all sxistent daita on bombeighta be made
-available for ths development. ‘

Brigadier General d.H. Arnold, Acting Chiéf of the Air Corps;
on 28 January 1936, said that he was avare of this unsatisfactory
aitustion. It appeared that nothing could be done about incressing -
current deliveries from Norden since Norden would not increase prod-
uction adbovs twelve aights a month unleses assured of a consiant re-
quirement for a greater quantity. The Navy had supported Norden in
this stand. General Arnold reported, further, that the contractor
and the Navy desired that direct dealings be limited to the Navy
Department. As to future developmsnt, he ‘daid that all exiatent
data on bombsighta known to the Alr Corps could be used except
technlcal descriptlone of features, parts, or methods employed in
the M-1, MaJjor General F.M, Andrews, Commanding General, Langley -
Field, Virginia, had suggested the week before that the Air Corps
should find another source, He belisved the Sperry Compeny should
be encouraged to develop its new bombeight. Major Gsneral Oscar
Westover, Chief of the Alr Corps, in reply to this suggestion acknow=
ledged that the situation surrounding the procurement of bombsights
had proven quits unsatiafactory from the Alr Corﬁa point of view,

but he pointed out the superiority of the Norden over the Sperry
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slght. HRe expected that evenvu‘ily several sasisfactory sighss
might be developed i- bthe United States.

Six months later, 15 July 19%4, the Materisl Division, Wright
Fleld, raised again the matter of the unsatisfactory situation as
to the procurement of bombsights. Lieuteonant Colonel 0.P. Echols,
Chief, Enginesring Section, Weight Fteld, pointed out that all con-
tact with the Norden company was through the bombsight project
officer, usually s Junlor officer, and through the Navy, Execu-
tive and adminfstrative officicls of the Materiel Division were
unadble to get & clear plcturs of what was 2oing on and make known
the needs of ths Alr Corps: te the manufacturer. The Armament Branch,
Material Diviston, Wright Field, was regunired to keep confidential the
Information it had as to sxactly what Norden wes dolng. The Divi-
sion was having Sperry dsvelop a bomdaight, Tire control apparatus,
and an automatic pilot, while Norden was developing similar equip-
ment. I% was daffling to rvesponsible Division officers charged
with the planning function not to know more about the Norden pic-
- ture. Colonsl Echols recited several casss whers the Air Corps
. was burning over to the Navy information and data on experimental
~and secret projects, and wes giving permission to make direct con-
tact with the manufacturers concorned. “He suggested, in the case
of Norden, that some arrangement be made whereby the Air Corps comld
discuss 1% problems wish *he contractor ‘dirsct, '

. A meeting was held on 29 July 1937 at the Norden plant, ettendsd

by Commander Schoefial repregsenting Bursau of Ordnance, and Messrs.
Rorden and T.H. Barth of the Norisn compeny, in eddition to ten Alr
Corps officers, including General Andrews, - Colonel Echolp received
the impression fwom tkis confaerence that in spite of the nnhappy
experience of -the Alr Corps in dealing with Horden, the basis for
oetter relations had been estatlished. fe ewmphasized ‘hat Mr. Barth
"considerad tre presens relat’ons of bhe Worden Company with the Alr
Corpe as in a very unsetisfactory stete."” (Colonel Ichols bslieved:
that the officers attending the conference had bean. invited by Mr.
Bertn to lmprove Army-Norden rslations as Mr. Barth wag of the
opiaton that the Alr Corpe wae not taking adventage of the enginecer-
ing and manufacturing facilities of Norden. If a satisfactory
working agreement could be -arranged, Colonel Echols racognized the
advantage to,the Air Corps of zontinuing 4o buy through the Navy,
ea ths Navy, he stated, "by meane unknowi o me, was buying the
Norden equipment from a sole source without advertiatng.”

The working agreement referred to by Colonel Echole apparently
afforded a reegonably satisfactory basis for procedurs for seversl
yeers, Tt vas not wntil 9 Jul:r 1941 that the metter van raised
again for officlal consideration. Medor General H.Z. Arnold. Chief,
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Army Alr Forces, requested The Honorable R,A. Lovett, Assistant
Becrstary of War for Alr, to negotiste with The Honorable J.B,
Forrestal, Under Secretery of the Nevy, regarding the difficulties
being experienced by the Army Adr Pornss in dealing with Norden
Lthrough the Navy. On 11 August Mr. Forrestal replied that the

Navy Department wished to continue the practice of handiing all Alr
Corpe dealings with Horden because the bombeight¥s use ageainst
moving tergets made 1t of vital importancs to the Navy and the
sxpansion of Norden had been financed by the Nevy. He anticipated
that the Army Alr Forces would have nc Lioudbls with their bombaight
procursment: 1T sarly and positive comuitments of requirements wers
mads known  to Yhe Navy. : :

In Jenuary 1942 Brigadier General G.C. Kenney, Assistant Chief,
Materisl Irlvision, Wrlght Fisld, recomnended that direst relatlon-
ship be established bebween Norden and the Army for development
and produntlon of bombslghbs; that the Scheduling Unit of the
Gfllve of Production Managsment allocabs bombeights between the
fzmy and Novy when producttion was critlceal, and that the Army bs
permibbed to oxpand Taclilitles to provide for an adequate produc-
tion of bombsighta. Bureau of Ordnance and Alr Corps personnel
on 8 January 1942 agreed in regard to the last of these recommen~
dations as follows: (1) Air Corps reprssentatives were authorized
to v1lait the Horden plant to femillarize themselves with production
techniques, (2) Alr Corps wase to eelect prospective manufacturere
who were to produce ‘the Norden equipment inder license, and (3)
Norden was Lo sapply auch itechndcal service ds might be nacessary.
On 10 January Colonel B.E. Meyers, Assistant for Procurement Ser=
vices, Washington, Informed Msjor General W.R. Weaver, Acting Chief

,of the Alr Corps, that the Navy had agreed to the prodaction of
Nordan squipment by Army Alr Forces controlled facilities.

On 21 Psbruacy 1942, 14 was reported that Admiral W.H.P,
Blandy, Chief, Bureau of Crdnance, cancelled thls agresmen’ and
specifisnd that any new facilitles brought inbo the production of

- Norden bombsichte be subcontractors to fivrden. During a conference,
on 27 February, this limitvation was removed and the Army wes ad-
7ised that the Navy was providing for add!itional prodiction capas
¢lty by utillzing Cardanic Corporation, a subsidiary of HNorden,
and Burroughs Adding Machling Company, Detrolt, Michigan. Arrange-
ments to establisn Remington Rend, Inceorporated, Elmira, New York,
as a ‘source had been initiated earlier when it had become apprrsnt
that foiden and Lukus-Harold would not be able to carry the com-
bined load. Admira) Blandy had requested that any new sources
established by bhe Army desl with Norden through the Cardanic
Corporation, although no clsar plcture of the organizatlon and
the personnni of Cardanic was given. The additional capacity
the Nevy was providing was intended principally to mest Army
needu, In 1942 Army Rlv Porces, establlshed ths Victor Adding
HMachine Comgany, Chicago; Illlnoism, as & source for Nordsn homb-

Bigh+s.




THIS PAGE IS UNCLASSIFIED

On 17 Feoruary 1943 Production Control Secilon, Wright Fleld,
reported that Victor and Cardanlc were expected to contripute
substantisl production within the nsxt ninsty days. By g May
Victor had producsd fourteen sights and Cardanic-Burroughe ten. \
The peak capacity of both, scheduled to be reached the first of
194k, wes 700 Lo 750 sights & month; however, before Vicbor.reached
ite proposed capacity of 500 units a month, 1ts peak was reduced
to 250 units, SR : . .

" Boveuso the Alr Corps needed bombing equipment which could be
-~ used at high speeds, medium, expremely high, and low altitudes,

whereas ‘the Navy squipment was designed for wedium altitudes and
moderale speeds, certain adjustments of the Norden equipment had
been necsasary from the beginning. Soeme progrses was made on these
matsors al confersnces held fn 1937, vwhen the needs of the Ailr Corps
were presented tc the contractor through the Navy. On 5 August
1941 a conference of Norden, Havy and Alr Corps personnel was- held
to discuss the msverel changes desired in ths Norden equipment by
Yoth Serviges. . The NHorden Company agreed to make the necessary
studies but warned that resulis 1in production bombsighite could not
te expected in less than two years. '

The possibility of greatly increased needs of bombsights in
the event of war had been considered by Norden and ths HNavy. As
early as 29 July 1937, Mr, Barth said that plans had bsen made
which would enablie the Norden company in an emergency to begin
production immediately on M-l sighte at the rate of 300 & month,

_and afier about one jyeur the rais could be. incremsed to 1,000 a
menin., He anticipsted that this would more vhan take cace of
the comblned nesds of the Army end Javy. In 1941, the New York
fectory was cnlarged and a new Ordnance plant was built by the
Havy in Indianapolis, Indianz, to h= managed oy the Lukau-Harold
Cotporation, & concern identified with the Norden compeny.

Tn splte of advence plenning and the expansion of Nordsen
#acilitles by the Navy, Bureau of Ordnance stated, @5 Decembor
19k1, thai 1t anticipated deficiencies in the number of sights
allocated to tne Alr Corps to June 194%. The Indianapolis plant
hed encountsred diffliculties .getting into volume production. On
18 Januery 16L2, The Honorable Frank rnox, Secretary of the Navy,
in reply to an inquiry from the Secretary of Wer, stated that the
ghortage of bombplghts would iIncreass throughout 1942 and reviewed
the steps that were belng htaken to remedy the situation. The
production allocatlon of the Bureau of Ordnance, according to Mr.
¥nox, had been based on supplying an oqual percentage of require-
nents to the Navy and Air Corps. The sources established by the
Navy and by ihe Army Alr Forces did not come into operation soon
enough Lo prevent actusl shortages. An abtempu was made to
alleviate the sltuation by sending the bombsights to modificaiion

bases and staging areas for installetion instead of to the
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wanufacturerta vlent., Furthermors, in April 16L*, Production T T
Engineering Sectlon, Wrlght Tleld, wae consldering, as a lasi.
recoarse, substlitution of the D-8 bombsight, which could be

(1k2) sasily replaced by *hs M-Series In the field.

The matter of allocabtion of production of Norden bomb-
sights between the Army Air Forces and the Nevy ceaused considere
able frictlon during 1942 and 1943 when production was far below
their combined requirements. On 11 Hovember 1942 Malor General
0.F. Zchols, Commsnding General, Materiel Commznd, Washington,
forvarded a letter prepared for the signaturs of the Secretary

- of Wer, addressed to the Sscretary of the Navy, in whlch he
stated that the allocation proposed by Bureasa of Ordneance pro-
vided that all liavy requirsments be filled, Including spars=s,
befors the Army Alr Forcee were allotied any bombsights. Such
an allocation was contrary to the equal percentage basis set

(119) forth by Mr. Knox, 18 January 1942. General G.C. Marshall,
Chief of Staff, War Department, Wachington, on 20 November 1042,
referred the matter to Admiral H.J. King, Commandsr-in-Chief,
Unlted States Fleet, with the request that he "sss if you can do
(120) anything for us in this matter.” On 29 November Admiral King E
o replied upholding the policy stated earlier by Mr, Xnox, but : : : =
stated that the allosation of Horden bombaights must take Into 5
consideration the fact that the Army was devsloping ite ocwn '
sources for ihis bombelght and used other bombsights, He sub-
mitted a schedule of Norden bombsight production end allocatlion
in accordance with policy existing on 24 November 19L2 which
showed an sstimated productlion of 575 units for Jenuary 1943;
400 allocatsd to the Navy and 175 Lo the Army and an estimabed
_ production of 1,800 unite for December 1943; 765G for the Havy
(122) and 1,034 for the Army. ' o : \

,
H
S
=3
i

=
73
S <o,
=3

b

General Echole forwarded to General Arnold. fcr signaiure of -
Chlef of Staff a second leiter to Admlral King, & Dscowber wh2, . 3
which stated: (1) present allocabtion o the Army was an improvs-
mont over previous figurea but still further increases Wou.id be
. necsssary for 1947 and (2) productlon by army facilities was not
- (12%) expected to start for several months, Brigadler General T.J.
© Hanley, Jr., Deputy Chisf of Air Staff, was of she opinlon that 4
further correspondence with Admiral XKing would evoke the same , . >
reply as that given General Murshall's memorandum, on 17 December, =
and, theorefore, directed that a mesorandum be prepared presenting

(126) the allocation problem to the.Jnint Chiefs of Staff, A fev days . -
' later, howsver, Geuwral Hanley changed his mind and requested . , v .
(127) that the proolem be given the Jelnt Alrcraft Commiubee. Brigadier :

- General B.E. Meysre, Zhief of Staff, Materiel Command, Washinglon,
auomitted the cass Lo tha' Commitsee, ZG Dacemver, which appolintad o -

a subcommivtee ‘o s'rdy and make ricommendatlons regerding the E:
(126,130) eallucation of bombs Lghis.  Un 17 Janancy 19h%, nowever; Belpndisr e
general B.W. Chidlaw, Asslsiant Jnief of Swaff, Englnsering,
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Materisl Command, Washington, edvised Lhsy Bareau of Ordnnnce ghat,
the proposal to have the Joini Alrerals Committes handle alloca-
tions hiad been wilhdrawn since it was understood that an agresment
had besn reachsd whereby bhe Army Alr Porces wore Lo receive more
bombsignts than the mumber submitesd by Admiral King; a revised
schednls was requeslsd, . pen days labter, having received no reply,
he repeated the requos'. Cn 29 January 1943 3uresa of Ordnance
replied that of &bhoui ~00 wnits sroduced In that month all -in excess
of 2k5 required by the Navy were %o be allotted to ihe Alr Yorces,
Future allocations were left on & month o month basis since long
term prediction was not possiltle,

Tho possloilivy of a surplus of bombslghte in the neay Puture
was pretiented in Mey 194> by the Burean of Ordnance. It had become
apparsnt late In 1342 that by <he fall of 1947 Navy controlled
Teclilitlas alons would te manufacturing approximately 1,800 bomb-
sights & month, 1,600, Stabilized Bomting Approach Equipment (SBAE),
and 2,500 directional stabilizers, with corresponding quantities of
relatad equipment. In November 1942 the Army had estimated that
production from Lbta own sources woald tigln in Canuury or February
19L% and would reach a peak production rate Ly September 1943 of

1,400 bombe tghtn, 1,700 SEAZ rn 2,500 stabilizere,  The B.sea of
Ovdriance racognized thut 1i had tsen Sha origlnal intealdion of the
Army, in gebtiing « Ite own 42U, T, Decoms independent, of liavy
gources, bit in view of mpending surplus capecity, the Bureau
recomnended thet the agresmsn® e revieved from the etandyoind, of
the exiating shat g of Army and Nevy fecllities. The suggestilon
wes mads hat Sha Rem ngton Rerd facilily be transfsrred te Army
Buparvie ton, ‘ : :

General Chidlaw, Chisf, Muterlel Diviefon, des du_%o1, O J.ae
Z3h%, stated that Uhe production quentities required by the Alr
Forces wery 84211 far from belng Ti1011led and that Lie prodastion
ebility of *he Army soarces and 07 Reminglon-Rand was sL!ll neb
rroven. In viev of this, b Ceclined the srggestion Lhut the Army
acqilre Sie Remingbuo-Fend Tacility, '& weey later, hovwever, ab a
moeting attendsd by Produchion Divielon, Wrigh* Field, Bureaw of
Ordnence and the War Produclion Board‘reprehentabives, 15 was dacldsd
“¢c dispose of surplus facilitles on the basls o2 Lhose with the
loast, experioncs, Jolonel G.R. »eok, Chisf, Production bivisdton,
Wrignt Tield, zgrsed Lo sancsl ot Cardanic “n:ilitiss and %o ad Juat
vhe sehed.lea o sthey Amy Cacilitles, and n ot event. of fatoare
Shortagns., e ope23f2ed had Produstivg end allovt* lon bs scheduled

"sJ that Anvy eagCremen.: Cald not te mst al the cxpoaca 3 thae

Sy,

slr@en Y ca¥al ol prehlow Yy g lved il bhe paralicl prob-
sm&hﬂm;&mﬁlﬁwjdmn@whwn which previdad danrosgd
cordiLione daring bonling run. lﬁﬁr?AArmy fsrmsd Chie iLa

ic Flighs Conlrol Equipawnl (AiCz) .7 The Aty Zurps Inftlzted

e
4
i
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the procurement of test units of this equipment in 19%6; and on
. 26 July 1937 Langley Field advised that SBAE be adopted as standard
(22,23) squipment. Seversl years later, however, the Air Corps in associa-
tion with Minneapolis-Honeyvwell Regulator Company, Minneapolis, Minne-
sota, developed an improved elsctronic attachment tc the Norden 3BAE .
(which resulted in the C-1 automatlc pilot) and on 6 May 1942, this
' modification was established as etanderd, and designated AFCE Type
(51,57,87) A-6. o©On 1k July 1942, Produciion Engineering Section, Wright Field,
was requested to furnish drawings and date on the Minneapolis-Honey-
well slectronic modification of AFCZ for-transmittal to Nordsn and to
procure 9,000 sets of this equipment. from the Navy, as agreed npon &t
(105) = conference by Navy and Munitions Assignments Board. Fxperimental
Engineering Section, Wright Ficld, objected to thils aculon, 20 .July,
stating that the Adr Corps improvement of the Norden oquipment had
been returned to Navy control and this wes ragarded unwise and unjust
{1e8) to Minneapcdlis-Honeywell. Admiral Blandy, on 5 October, stated that -
Norden was to manufacture this -eqaipment ae soon as sufficient facili-
ties were available but until that time would furnish akeletonized
(113) SPAE for Minneapolis-Eoneywell to equip with electronic attachment.

13
. The release of the Norden bombaight and of the automatic pilot
to forelgn countries vrssented a ssriss off proplems, On 20 March
1941, Brigadier Gsncral 0.P. Bchols, Chief, Materiel Divislom,
Washington, inTormed General Arnold that the transfer of nine B-2k
C airplanes to the British could ua accomplighed much more readily if
:(hl) 1+ wars not necesgary to ssbstiiunts Sperry for Norden hombagights.
‘General. Arnold indicalsd +ha* ths Revy w2o oppoesd to the release of
(us) the sight to the British. This conditlon resulted ‘n the order,
29 April 191, to inestall Sperry equipment in all heavy Yombars to
(62) fasilitate transfer to the British. On 31 December 19LL, Mr, Forrestal
. advised Mr. Lovett that the Norden sight could be relessed to ths
: British, Two wveeks later Wright Tield was advised by Washington that
{59) the @ight could be released to ell allled nations except Russla, (n
a vigit to Wr-ight Fisld in Pebruary 1942, the forenost British bomb-
sight authority reported that the Roral Alr Force had no need for the
‘Norden 8ight, exaapt for a limi%ed number of equadrons, apd- that he
regarded it as unsatlsfactory for attacking targets heavily defended
(19 by anti-aircraft, It developed later that the Navy had consented to
the release of the sight to the British with the stipulation that
1t not bs used on flighte over continental Zurope, until 1% was
(81,83) neccasary for the United States to enter combab there,

) .
SRR A

The o®fice of Chisf of the Alr Staff went on record late in July
1943 es favoring the retention by the Army Air Forces o? their own
(1%2)‘ gource for M-Seriss bhombsights. Matariel, Maintenance and Distridbu-
tion, Washington, 31 July, Informed Goneral Arnold that both Air
: Service Camand and Operations, Commitments and Requirements, Washing-
glilg ton, favored this policy, which was established at Wright Field on
7 August. Viright Fisld considered Victor Adding Machine and Minnsa-

154
polis-Honeyws1ll, already engaged In the production of bombaights and
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automatic pilots respectively for the Army Air FPorces, ag the accomp-
lishment of the policy declaration. General Tchols, on 26 Kugust,
opposed Ceneral Giles® plan for the Army Air Forces to take over from
the Navy all bombsight procurement on the grounds that it might result
in & falling off of production and would cause many contrsctual, legel,
and persormsl problems, ;

A Board of Officers wae appointed by Gonsral Arnold to consider
precision bombsight and associated automatic pilot equipment and to
make recommendations as to standardization. The Doard met 15 September
1947 and recommendzd thet the Army Alr Forces atandardize ths Norden

‘M-Series bombsight and ths C-1 pilot; Sperry equipment be deleted .as

soon as 1t could be rsvlaced dy Norden equipment; and Sperry equipment

‘be improved in order to get maximum bombing results until Norden

equipment was avallable. CTI-584, Addenda 6, 8 and 10 were i1ssued o
implement this standardization, including the modification of B-2h
airplanes for Norden instesd of Sperry equipment. - :

Tn September 1943, after the appointment of Vice Admirel McCain
as Deputy Chief of Naval Onerations ‘(Mr) , negotiations ware conducted
to secure Increesed allocations of bombsights. Admiral McCaln took
the position, £ Octobsy, that the d1screpancy between actual -alloca-
tions to the Army and Armr requlrements were not great enough to
Justify referring the matter to the Joint Ailrcraft Committee. H2
suggested 2 confersnce be held to reach definlte declisions on future

allocations if the Army Alr Forces considered the faccs and EEA R

believed existing liaison betwesn the Servlices was not capabls of
reacklog Army Alr Forces requirvements, Colonel :S,R. Brentnall, Chisf,
Production Branch, Materlel Division, Washington, directed Wright Field
to prepare & study lmmediately to determine whether rsqairements for
Nostden equipment would be met by the anticipated production amd alloca-
tion. A meeting was held with Army Adr Forces and Bureau of Ordnance
personnsl on 13 and 1l October 1943, at which time requirements wers
discussed and revised allocation schedules were mede. By 14 Maroh
10kk, Msjor General L.P. Whitten, Chlef, Air Service Division, Washings
Yon, was able to say that "ohe bombsight picture, both from the view=-
points of ths Air Service Command and ‘thé Materiel Command, seems for ’
the firet bime to be on a sound and healthy basis,”

Queations concerning the performance of the Norden bombsight and
‘Lhe AFCE were raised abt sovsral points in the development. On 1l April
1941 Lientenant General D.C. “meons, Commanding Gensral, Bolling Field,
Anc .9s5la, D.C., sbtaled thas Srouble bad been exporienced with AFCE
and a namber of uneaslsfuclory reportve had buen oubmitted by bombard-
ment groups. In view of theas, Armament Laboratory, Wright Fleld, on
15 Septemuer 1941, reviswed tlLe Improvemonte in AFQE +hal ware being
made by iiinnewpolis-Honeyoll ir repleing the mechanical follow-up
system by an electronle system. ) o ’
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4 check on the Inspectlon of Norden bombeights was waintained by
Bureau of Ordnance, by testing abt the Danlgren Proving CGround one out
: of every bten sights produced. To save tims the Army Alr Forces tried,
(1ks) unsuccessfully, to have thess tests eliminated. In splte of these
checks, however, tests conducted by Arwament Laboratory, Wright Field,
shoved that Norden M-0 sights vere Inferior to those produced two yeers.
oarlisr. Colonel R.E, Jarmon, Technical Executlve, Armamen® Labora-
bory, presented the mattsr to Norden officials on 10-11 December gk,
They Insisted that the qualiiy of sights had not becoms infertor.
Colonel Jarmon was disturbed by the "cold shoulder™ attitude of the
Norden officlals to Army Air Forges psresomnsl. He felt that the Army
Adr Forces -could nover expect cooperation from Lhe Norden company .and
he recommended that all relations bs brolken off and only Army facili-
(176) ties’ be usecd for bomobsight productilon. '

The Second Air Force, Colorado Springs, Colorado; 12 Ochober 1947,
(x79) - complained of bthe decreaesing quafity of M-Serles bombsights. Colonel
R.C. Wilson, Chief, Development Engineering Branch, Materiel Division,
Washington, dirscted Wright Field, S January 194k, to look into the
matter and vo detsrmine corrsctive action. Engineering Division gave
the results of is study 22 February 1gll; 1t had been determined that
; the gyros in the bombsights had apparent erratic prscession tendencles
-which caused ineccurats pesrfcrmancs. The Division attributed thie
{138) condition to the relaxing of tolerancs; the ball bearing shortage, ln-
_ particular, had resulted 4in the use of bearings formerly unacceptable.
_ The Division suggested that lubricating oil be improved and that the
N ball beering mabber bs investigated. To permit callbralton of bomb-
- {(188) 8ights in the field, a vibration test stand was being developed.

Colenel J.F. Phillips, Chisf, Matorlel Division, Wachington,
informed General Echols, Aseis%ani Chief of Alr Sta®f, Materlel and
Sorvices, Washington, 25 August 194k, that reporis had bsen rsceivsd
that the new M-Series bombseights were not satisfactory and Lhe noces-
sary accuracy had not been obiained. Tt had bson proven -that inade-
quate inspection procedure had been used with the result that “ne bombe
(218) sights had inhersnc errors fer greater than the tolerances pareitted.

. -

On 28 September 19k? vhe Materiel Division, Waahington, directed
' Wright Field to take nscessary actlon for the procurement of a low
(162) altituda boubing devics attachmens for ths M-Series bombsight, On 7
Jenuary 1okl the reaqlis of tests of a glide angle atiuchnent were
. ‘reported, Thio dovice enabled towbers vo relsuss their oombs whlle
(178) changlng altitude and thus reduce risk because of anti-aircraft [ire.
A high elciiuds attuchment was also being tested. krigh=~ Flald placed
(181,18?, orders for these attachments =s soon as they were proven,
13k,192) : .

The development of Jet propellsd alrplanss pressntsd a nev problem
Lo tombslghvs Yecause of she high spead and high aliisude &b .alnsd,
sngineering Divislon, Wright Fleld, had called seis slonasnion o the

ebtention of Armament Laboraiory, Wright Fleld, L May 1944, On 20




THIS PAGE IS UNCLASSIFIED

R eTRepS PR ERDR S S

June that Laboratory replisd that it had inltlated a study o debermine

the most promising apolicatlons of optical si 1bing and radar whick
(206) night help solve that problem. On 1k Jctober 19Lh Armament Leborasory

requested that & project on "iHosmo" (device for synchronization of the
) ~ optic bombslght with radar tnformation) dbe set up by the Natlonal
(228) Defense Ressarch Committee. General Carroll advised, 25 October, that

the project had been set up at Massachusetts Institute of Technology,
(230) Cembridge, Masgaghusetis. '

An Automatic Gyro Leveling Device (AGID) attachment had besn

i(flk’i,l‘?i) developed by Wright Field in conjunction with Minneapelis-Honeywell.
On 30 June 19kl My, Lovett suggested that the highest priority be
given this equipment. The Eighth Air Force, Buropean Theater, had
made an insistent demend for this modification of the Norden equipment;
Lieubenant General Carl Spaatz, Commanding General, United States

trategic Alr Forces in Europe, and Lisubenant General J.H. Doolittlse,

Commnnd ing Genoral, Eighth Alr Force, hud aads porsonal pleas 1o get
1his eqaipment So them &8 fug. a8 possible. Mr. Lovett resogalized
Lhat thers Lad bsen some argament us to She accuvracy of bhe AGLD sight,
but he reques’ed thaiu taworehical factors by set aside in she face ol
Lis demsnd by combat anite for aquipment which ohey belleved would hit
and destroy Germnn sargsits. General Gllss replied thab proving ground
Loats o AGLD indicebted i was inferlor v stendard squipment but chatb
achion uad been vaken e provide ©H0 Xise, witk deliverles beglmning
20 July. , :

N

VYictor had besn mslntained as an Amay source for Horden-bomb-

slgh%s, in accordsnce wilh policy esieblished 7 August 194%, Axmament

" Leboratory found it convenlent to carry on design development work in
conjunciion with Victor, which demonstrated high competency. On 24
February 194l Victor informed Wright Field thet 1t wished Lo erect a
buildlng, o cost approximately $247,000, in which o carry on ressarch
and derelopment work on bombsights. Viclor would provide lua own

Punde provided it recelved a Cartiflcate of Necesulty pernliting
special amcrtization rate for tax purposes. In sugport of the request,
the Armemswnl Laborasory strongly rocommended Victor vo Qewcurces Conuwrol
Section, “right Field, Resources Conircl Becilon regueshed Lhat War
Prod.sbion Doard grant a Jerbtirficate for 795 of She cos’ of ks buil-
ding. In December 1ok vecause of thy possible post-wer vulae of the
w1iilding, Victor was allowed apscial amortization on 5%, c¢f the cos’
insbend of the T49% recommended by Wrfzhb Field. A comperiroa of fictor's
4nd Norden's costs, 17 August 15hl, by tiright Fleld, showed Ticlor'a
fivel 1,000 unis averaged 37,675 each, while 8,075 unlts from lorden
aversgsd $75AC sach.

In April 1¢hl Matey 2] LIvislon, Jdarling.on, . sperie” hhat Al
Srraogtt Ale Lvteas la Eovene had cepesind shet o atXe 1,000 B-1
and B-2P alyplaias oo o Jlzpoad WP 4‘tumbn,‘.~ghf:ez ; thavesfhey one Bomh-
SYE for omedy ta Z-17 ant .74 atealanes,  AVCL sae eulll ot e

provide t e oswh plene.  Lhie dsvelomment vad u grafoand offect pon
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the vombe igh- aupply si-uation. On 20 April Air Ssrvice Division,

Washing“on, instrncted Paiterson ¥isld to omit bombsights from the
next 500 medium and light Lombardmant alrplanzs to be sent to the
United Kingdem,  The entirs procureent progyem. Soc tendsights was
4 In tha light o the new regilrcusihts wnd Ln Cobober 154%

tlon was In!“*atad o caneel surplu® bombsiziis an order ¥ikk Lths
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I.. (B) Ltr:; 3 March 1933 AAF bombeight needs wers analysed by Fld.Serv.Sect, (Wh)
: Fr: - Majs H, J, Enerr . gnd 1t was found that to equip all the AC bombardment
- Chief, Pld.Serv.Sect., WP - aireraft. kept in working order, a total of 169 bomb-
-~ Tos- Chief, HabcDive W¥ - - gights would be resuired, ‘Unless addisional) prosurg«
CA{Piles Htce,Com.Fileg) - /ment was made ¢arly in FY 1934, the nusiber of availabla
S e TR bozbeighte  would fall below 160 by fall of the calendar =
yoar 1933, ‘Test schedule was outlined indicating that
. tests and enginsaring work of latest type sight would
~.not be completed before Aug, 1934, ‘Thersfore it was T
S "c.ens,ifde‘z;ad’,necasvg‘ary that service tests and modifiestion
" ‘be gpeaded up to pernit procurement of modernized sights
o from 193k fungw, 0 0 T Lo T

~(R) IOH 6 March 1933 - Eng.Sect, (WF) recommended that 35 Merk XV bombaighte.
. Pr: Capte Ao J, JLyon oo should be procursd, -delivery to start with eompletion -
- Attg.Chief, Eng.Sect:,WF . of current eontract which was gcheduled for Aug, 1934,
- Posz Chief, Proc.Sect, ,WF - Delivery of first model for AC test was expected 15

(Pile: Mtce.Com.Filas) April 1933, .and any desired modifications could be -
N B A S I made by change orders on the new contract. It was
D .. not% -considerad advisable to procurs more than the 35
e - 8ights; since 1t would be improbable to expect more . -
than that nusber during 1935 and further sights gowrd-

_ B8 procured when 1934 ¢ inds became’ availsdle.

«

. Fry o .Haj. Gen, ‘BiD,Poulois the AC.directed ¥aj, Hatcher and Lt, Thorpe of Arm,
. Obtef, AG, Wash, . " Br_ 'Mat. Div,. (4F) to go to Dahlgren, Va. to
%oz Chief, Mat . Div,, W¥ . = " ‘'représent the AC at acceptance teats of first Army
L (BLes ‘Htco.Com.Files) ‘L bombsight procured through the Navy from the Norden Co, -
S e Pt - After these tests the ‘bombsight was to be ferried to
. ¥P to undergo tests required by the Army. It was
. desired thst all tests be expsdited 4n order thet
procurement of additionsl bombsizhts should noé be 7
delayed, - - S T E L T

(B)Ltr.. 30%43rch1933 B o . In réa‘ibnséwt'o; ihﬁﬁétidn! ofﬂavyneptthe zChief of ' _ :

A

(R} Mouo, 13 Hav, 1934 The Offlce of Ghief of Staff asked why Martin bombers
Fr: Maj. A. B. Brown = . delivered to the Bombardment Group at March Field = :
% Assts Seey. Gen, Staff . had not been oquippsd with bombsights and when the .=

¥ War Dept., Wash. -
& Tos - Chief, AC, Wash,

bombsights would be Sfurnighed.
T (F1leg Hteo,Com.Filep) R '
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(11) }xemoo 23 mw° 1931;

- Fri. Maj.Gen. B.D. Fouloin
‘ Chief, AC, ’ifasho :

%o¢ - Dep. Chief of Staff
g&r Dﬂpto‘ Yasho . l
(Fnez MtcmOoma?iles)

In reply to- requesz of Ghiaf of Staff for informatio:;,
" Gen. Foulols reviewed in detail the history of - the

development of the bombsight from March, 1932 and
~stressed 4the necessity for the strictest secrscy

' concurred in by the Havy Dept., the AC and manufac- -

. turer, %o prevent &isclosure of dasign features,

: ~Specia1 courses 0f instyaction for shipment, storage
and uge and msintenance and Operation which had bsen
_conducted yera deserivad. .
thare was only one. mnufacturer and the preaieion

_Production wag slov bscause

wor}cmanehip required much handwork, It.was the ‘beliéf '

. of Gen, Foulois, based on his supervision of the
. project: for two yaars,,gtbat the development of this

bom‘bsight was. the mosy. ;1mpox~tant military seeret -

) project under way and’ the bombsight would not ‘be
- intrusted to station and unit commanders antil they

- maintenance.

. ware indoctrinatsed with the policy ‘of ‘axtroms cars
.and. secrecy necessary and. wore provided. with

,persoxmel prOperJy 4rained for its mperation and
Gen, Fouloins atated that much time and -
labor would have- heen saved if he har}. been consulted

3 ;A,hafol’e thiﬁ inquiry wag made,, E =

n

(R) Baaig Gom, 20 Hov0193k
Pr: L4i0el, Robert Gooltick
Actg, - Exec., WP

‘Pos Chief, AO. 'riasho
- {Files - Gantral ?uea)

" a revised procursment plan for vombsights. - .
 imposaible to submit such & plan for the M-1. (stsndard) -

- from Havy gontrolled facilityo

- manufacmring facility might be arrangedo
“4his, instructions were asked for fufure planﬁ to

- Ths Planning Br., Office, Assto Secy. *:Iar had reqneated :

1t was

bombaight because. o:t' its secret atatna ‘and procurement
‘The aurrent 'bombsight
plan coversd production of Type D-I bonmbsight but in
‘quantities fnsufficient for requirements of the 1933
Mobilization Plan, WF recommended that- the M=1
‘bombsight ba removad. ‘from. gecret status,- and drswings
and manufacturing infomtian be made. amilable 6
AA¥ g0 that plans for. production with larger =
Failing

"'»'securs adaqus.te smpuly af bombsights«. o

, (11) lst Ind, 23 Eovu 193)4
- Fri Maj.Gen.B.D: FOuloia ‘
. Chief, AC, Yash,

To: Chief, Mat. mvo,iﬁ

< (Piles Gentral ?ﬂea)

'Becansa of the secrvet ste.tua cf the H«l bombsight
-~ ‘the’ Chief of the AG directad that for the. timé heing
" plans for aesurance of an adequate aupply of  Honb~-
~sights for. an emergency 9ho\1’ld be baaed on i‘ype-D

'Dombsighto :
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. g, (R) Basic Com, 29 April 1335

© Frr Waj.Gen.RE.A.Drum
0%, HDQ, Hawaiian Depi.
Ft. Shafter, T.H.

. TO? - Ad;ée ’Geno;- W&Shp o
. (¥ile: Mtce.Com.Files)

. (R) lst Ind, 12 June 1935
" 'Fr: Brig.Gen.A Y Robins
~Chief, Mat.Div.,WF
Moy Chief, AC, Wash.
C(Piles Hice.Com.Files) .- -
LT T AG pombsights.

o KA e BT il

0G, Hawsifan Dept. describved experience of 18¢h: Com~
posite Wing with various typss of pombsights and -
stressed the necessity for the vest avallable bombsights
due to the geographical location of the ‘Hawailan '
‘Islande. It was reécommended that the Hawaijan Dept,
should be supplied with enough M-IV Tombeights So equip

. all the bombers and 255 spares and %Ybat enough person- .

 nel and equipment Ye furuished to ‘maintain thede bomb- -
' ,s-i.g};t's"aat;isfac%ozfilﬁy@ R R S LT

T ’ T

“Ia response %o the m‘qne"s'ﬁijfo? bombsights;. accensories -

and personnel, 12 M-l bombsights were to be shipped to

‘Bombaight Repair Unit was being established at Falr-
field Ady Dspot. to meTve as _maintenance. unit forell - -

. Hawaii during 1935 and mors as available in 1936.54 - B

' Gon, Bobine fiéc‘omﬁends;l_ that no_attempt 7‘150." nade o R
 provide electrically operated bomb release mechanienms -
in bombers already ip Hawall since ‘manuslly -controlled

" releasa devices ‘could be uged.  FPuture procurement of

1. '(R) Basic Com.,'»,Is_,‘J‘amlg;gv

B3 _'Brig'q‘%npA‘ogaBOhinB‘

. Ohief, Mat Div.,¥E
PURI oy Ghief, Lc' HBShn | ‘, :
. (Filer Mtee,Com.Files) -

bombardment asirplanes was- te include the electripal
Cequipment. Lo

(B) © Cnief, Mat. Div. (¥F) initiated action to.change - |
* Fpy Brig.Osn.A.V.Robins
" Gnief; Mat.Wiv.,WF.
- To: GO, WF:. - T
- Ghief, Eng.Sect.,WF .
"\ Ghief,Proc.Sect.,WF
. Chief,Fld.Berv.Sect., W -
© . (Plles Mtee.Oom,Files)

ptatas of bombsight to confidentisl and set forth

. regulstions regarding imepection, ¢slibration end -
- dietridution of bombsights . Arrsngements for visits

" of AC officere to manufacturer’s ‘plant were to be

made only through Chisf, AC, Correspondence with i

g _“the Havy BuOrd (Waeh) wae enclosed, - . ..

Gen.Hobins outlined the unsatiefactory situstion vhigh -

" existed in the AC regarding procurement ‘through'the . .
. ‘Havy, aistribution, storags, lesue, maintenance and .
~ “operation of M-l ‘bombsighte. He recommended that = .
" actlonbe taken in Office, Chief AQ'to-getup.s =

 1iaison officer to conduct negotiations with Havy © .

0N

Dep‘t«;'goncemi"ng‘-,‘Roliéy;g\greafnia’ntsf; that written unders
- standing be reaghed with rega : L

ard 40 proouremeit and -

‘delivery of bombeights in such .sanner - gtat ‘engineering S

dats could bs coordinated betwsen the services, Mat.Div.
(WP) and the manufacturer; that the AC be authorized = -
to deal directly with contractor; that the AC {nitiate

~a project for development of & ‘vombéight anitable for. -

tactical missions and all pombsight datié be made:

~ available. for this development; that the Bobsight =~

Repair Unit at Fairfield Alr Depot be. fully developed.




: 'Actgubhief

R (?118{%

(n) le‘b Indo 28. Janal936
CFre BrigaGamEo ox&rnold
7 ‘AC, Vash. ~
Pos  Ohief, Hat. Div.,¥®
Htceaﬁomc’.é‘ilas)

;Gen,, Arncld aolmosledged tha exiatance of an unse.tia-—
-factory. #1ituation with regard io bbm‘naight develo'pmentc'
‘In. reply to recommendations in basic com. it was stateds
“t,ha.t ‘there was an AC liaison officer charged with
' 14aigon’ with BuOrds definite. agreements, not alweys in.
. uriting, had been made 'but did not psymis procursment
. -and supply to function 4in the nofmal ways all dealings
Cowkthe contractor could only: ‘be carried ‘on through ‘the
- Havys all. tec}mica}. data might de ussa by the &0 @xm

ept description ‘of “Teatures, parts, or methode used
M~1 bombsight as- ight disclose technical details
- ¢ompetitors; ‘t