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- I INTRODUCTION

The year 1949 found the Air Force continuing its concerted drive to=
wsrd greater partlcipatlon in the natlon's atomic energy program. 4s a
-art of this drive, on 8 December 1949, Air Force headquarters requested.
:¢ the Air Materiel Command constructivé ideas for research and develop~ .
rent projects, limited within certain géneral guidelines. The broad.cate-
garies included weapon characteristics, weapon effects, logistics, and‘,
:ntensive methods. Pariicularly important, thought Lieutenant General
tenneth B. Holfe, Air Force deputy chief of staff for materiel, was the
r32t that the 1949 version of the A=bomb was not a completely satiaface
+ory weapon. Its makers had failed to consider it as part of a whole
nile=0r wWeapon syatem.l Furthermore;ﬂonly a small trickle of cooparaw
tion existed between the Atomic Energy Commission, charged with conatruce
ting the bombs, and the Air Force, designated their carricr.2 Realizing.
thesa basic shortcomings, the Air Force wanted to participate in several
rhases of atomic weapon research, hoping to improve logistics and carry-
ing technigues as a natural result of regarding the weapons as part of
an overall system. The materiel command, with its capacity for research,
“rvelopment, procurezent, and surply, ranked:- pre-eminent azong Alr Ferer
organizations for such work.

among the various commenés which General Wolfe inserted in the cate=
¢iTies of Air Force interest were two which related specifically to the
ciivery of atomic weapons. He thought the Air Force should search for.
“+w methods of delivery, "...taking advantage of nuclear power plants,

T3ixet developments, and pguided missile techniques,” as well as Mopiimize

":2h weapons system emsloying new atomic wezrons and new Dethods of
L ploying &r
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delivery." The general urged the materiel command to "...exercise full :1&1
initiative in originating projects based on the guidance contained in the
attached program."3

Upeon receipt of the letter, materiel commaﬁd machinery began grinding. .
out a comprehensive study program for General Holre'a consideration. But
befors the facts were' fully assembled, soms of the effort was sidetrackad..
to another purpose, for the materiel cozmand had learned that quite likely. .
there would be an urgent need within two and one-half years for a vehicle
to do Ma very apecial job.M"

This information ar}ived by a circuitous %;ute. Colonel Robert E.
Jarmon, chief of the Special Weapons Section i;;the Engineering Diviaion,
disclosed the f{irst scraps of information which subsequentl, became modie.
fied and enlarged in a conference with Lieutenlnt Colonel Edward G. Nabell,.
materiel command resident representative at th- Special Weapons Command,
Kirtland Air Force Base, New Mexico. It appea:ed that the Air Force would
need some method to deliver a 10,000-pourd package over a distance of
4,000 nautical miles with an accuracy of at le-st twe miles from the cen-
ter of the target. It was expected the packa;; would produce a lsthal
area so great that, were it released in a noré;l manner, the carrier would
net survive. the explosion effects. Although ;bt,: nentioned by neme, the
"package" was a thermonuclear device—~the hyd%&gan, or H=bomb. |

_ Following Ceneral Wolfe's injunction; the‘;ateriel command quickly
took the initistive. Major Giwynne S. Gurtis,;;n the office of the Di-
rector of Research and Development, prepared ;;study investizating metih=-
ods to deliver such a weapon under the specifi;d requirements. At first

glance, it appeared that this was an ideal.jobifor a guided miasile,

Unfortunately, the tims elemant—within two and one-half years for &

completely operational missile——ruled out a2ll ﬁiasiles the Air Forco
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had under development. The only other option seemed to be an aircraft in
the Air Force inventory which ceuld asauﬁe the guise of a drone or missile.

C;;ting about for a suitable vehicle, Major Curtis set up certain.
criteria it would have to meet. The aircraft had to be inexponsive, .de-.
pendable, reascnably invulnerable to enemy counteractions, scheduled as
a production item, easily stabilized fof automatic' control, and avail- .
able for flight test in the near future; Only three aircraft met the
basic load and range requirements: thelB-36, B-47, and B=49. The giant
B-36 was too expensive and easily susceptible to enemy attack. The only.
point in the B-~491a fav;r was its relative invulnerability. The sleek,
new B=/7 met all the reguirements except low cost; yet it was the least
expensive of the thres aircraft for this purpose.

Feeling quite certain that the B~47 would be the first convenient
carrier of the hydrogen bomb, Major Curtis examined thévaircraft'a vir-
tues which made it =suitable as a drone and a missile. The first ten-
B-47's to roll off the predustion line would be non-standard tactical
versions which were scheduled largely for developmcht work. Modifi-
cation and teat of one of these B-47's could easily result in a proto-
type drone and mske available the engineering data for application to
future B-L?B'a and Cts, Such modification would strip the aireraft
qr its standard bombing system, defensive armament, and the many items
a crew required. In listing & summary of the equipment to change a
B=474 to a drone configuration, the major pointed out %hat the staoili-
zation and light controls, power controls, speed controls, the flight
and altitude controllers, and other auxiliary centrollers were elither
already standard or under development.

There were no noviratien and guidance systems in production w@ich

could be installed into & B=47; however, development of such items waa
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already under way. Major Curtis reasoned that in one yearts time (by

January 1951) a decision could be made 01-1 whioh. guldance system seemed
best suited for the fa.nge and accuracy aspect. He believed that within. .
an additional one and one-half years a prototy'p; ‘of the selected system ..
could be fabricated to convert the drone B-47A to a missile. Concluding .
his study, Major Curtis made a number or recomendationa, all dependent ..
upon Washington approval of his basic pla.n. He .,__l.'ecomnended diverting
- delivery of the last three B=4T7A's from ‘the Strai;cgic Alr Command to .
the Air Materiel Command. Considerable money coﬁld be saved if the armie-.
ment, bombing, and navilgation systems were oﬁittg during the aircraftts
trip along the assexbly line. 5til1 further savgga would accrue if the
aircraft were converted first to drones and thengh missiles at Wright
" Field. Engineering Operations of the Engineering' Division should estab-.
lish & project office in its Special Weapona Sect.ﬁn to cooperate with |
the Guided Mlssiles Section on the selection of a.mropr;\.ate navigation ..
and guidance systems. This project office should ‘wark closely with the.
Sandia Corporation to insure compatibility of thegi-bomb with the B=47
and solve expected problems of bemb bay changes ax;ifuzing. Finally,'
l-fajor Curtis felt that the materiel command ought ‘= pursue a vigorous
intelligence program to obtain information on tarci\:s, maps, and weaw
ther--zll important factors in guidance design a.nd ﬁbrication.
Major General St. Clair Streett, deputy command.‘i.ng general of the
rateriel command, reviewed the study end amphasizcct. to General VWolfe
the importznce of the program which Major Curtis hatl dubbed "Project
Eagle."5 hHe assured General VWolfe that he regardecti‘aa sound the Air
Force effort in aireraft and guided missile develo;;:cnt. But the
abrupt and imm=diste rneed for an H=bomb carrier dic:tatefl that a2 com~

promise be made, namely, a B=47 drons or miss ile. hough General
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Atomic Energy Commission had built it.

Streett realized the tremsndous task involved in developing such a vehicle,
in addition to using a costly aircraft as a one~shot item, he thought ths
project "...wholly Justified in view of the total expense and destructive
capability of the package carried." To expedite the work, General Streett
suggested that the projact cane under a special weapones category—thus
escaping the existaent 1ow priorities accorded the guided missiles field.é,

Prior to receiving Air Force headquarters reaction to the proposed
Project Eagle, the-materiel command acquired information that made accep~
tance of the propesal extremelf likely. 4 10 February 1950 letter from
Major General Francis H. Griswold, the assistant dsputy chief of atafflfor
materiel, cited a Presidential order which assigned to the Air Force the
role of working on a thermonuclear weapon and Seing ite official carrier.
General Griswold suggested that the chigf of the Engineering Division be
assigned as the Alr Force field project'officer with the responsibility
of insuring that the Air Force could carry the bomb by the time the
7

The materiel command's suggested method of delivery, as outlined in
the Curtis study; initially did not find full approval in Alr Force head-
quarters. Major General D&nald L. Putt, director of research and develop—
ment on General Wolfe's staff, disputed the contention that an h-bomb care
rier would mete out its own destrustien. "Preliminary analysis by this
headquarters,” the general wrote on 9 March, "indicated that a piloted
B-47 should be able to drop the weapon and withdraw with a reasorable
degreé of safety."™ To widen the safety gap, he suggested that either the
bomb's rate of fall be slowed or more thrust be added to incrcass the
B~47's turning speed.

General Putt did not accept the philosophy of & drone B-47 as a final

answer to the problem; on the other hand, he did regard it as & secendery
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concept to either follow or parallel the preparation of some batter .rmsthod
of de_livery. He thought that human direction of the aircraft and the.
bombing sequence was a strong argument for a manned version to do.the job.
Consequently, he approved o-nly a portion of Project Eagleﬁ the develop-
ment of a vehicle by the _end of 1952 to deliver the hydrogen bomb within
two mliles ;:1‘ a target 4,000 miles distanjt.. General Putt asked the mate=
rial command to reexamine the overall a:lpects suggesting that some thought .
be given to air~to-air refueling, plus al careful study of; the destructive
arsa of the \:nom\:u.8 %
General Putt's requ:-.st went down the line, finally la:;ﬂing on the
desk of Mr. Joseph Kelley; an engireer in the Aircraft Laboratory's De-
sign Criteria Unit. Lacking complete information, Mr. Kelley joined
forces with two men, Mr. Lawrence Levy and Dr. James W. Har,bot.h of the
Massachusetts Institute of Technology. Other outside asaﬁl‘aﬁce caze from
conferences with two representatives (Dr. F. Reines af:d }Iﬁ#‘s. W. Burriss)
of the Los Alamos Scientific Laboratories. This galaxy offscientists am
engineers pondered General Puti's queries from one gpecifiamangle: could
a manned B-A7B deliver the super bomb without sacrificing tie crew?
Naturally, most of the data which the group used as basterassumptions
hinged on the various effects of a hyirogen bomb. And inamemeh as such
- 4 bomb had not been devised, let alone exploded, most of the information
lay within the realm of guesswork. However, by methods best known to
scientii‘ic workers=—interpelation, extrapolation, and otherrtheoretical
computations~-ths group did offer some figures and by 16 March had ar-
rived at some conclusions. | 2
Mr. Kelley and other members of the study group assumed'that the B=47
would drop the borb in a conventional manner from an altitude of 40,000

feet while flying at a speed of 600 miles per hour. They ;&timated the
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aircraft could make a 150=iegree level turn in 3.4 =econda./

\
' -—-n-"J : i

. Because of the distances involved, no harmful radicactive effects on.
'

the aircraft or its crew were expected.: It was not certain, however,
that distance would completely cbviate éhe effects of thermal radiation.
This factor depended largely on exposure time——10 seconds being consid-
ered as only marginallf safe. Computations showed that
-::)at a height of 2 miles would create an infarno capabie of

charring wood at a distance of 20 miles. Because the weapon would prob-
ably prevoke a smallesize hurricane, the investigators also had to con-
éider the gust velocity and pressure that“; B-47 could uithst;nd. Ad=-
though these factors created a somswhat hazardous operational condition,
the\scale leaned alightly in_favor of the aircraft's hanging together.

These calculations and con¢lusions ware.neither entirely peasimistic
nor completely optimistic. In effect, Mr. Kelley and his colleagues
might as well have stated that a B-47 crew's chances of survival depended
~on the toss of a cdin. Yat, there was one angle that planners had to
keep in mind: the study group used maximum figures for unknown duanti—
ties and their dubious basic information forced them to plead that no
final decisien result from their study. Perhaps it was for this reason
that Colonel Bruce B. Price, Special Weapons Section head, included manned .
B~47's as well as drogue parachutes, drones, and missiles as suggestéd
means of delivery when he sent the study and his recommendations to
Erigedier Ceneral Ralph P. Swofford, Engincering Division chief.?

Probably General Putt had neither seen nor heard about the above

Vo -




study at the time he fomms 3 p!anlce of Project Eagle on 29 March

1950, But apparently he gained similar information from scme source, for

his-}emarka took a slightly different tack from his earlier course of

~ logic. He wrote, "Realizing that the characteristics of the H~bomb can-
not be determined with any degree of acéuracy at this tima,_i£ is essen=
tial that the carrier development‘provi&e for both-piloted and drone
delivery." Futher, he stated that Qorkiunder Project Eagle should not be
confined to the B~47 aircraft alone. But the general clearly stated

that "...there should be no distinction made as to any priority between
the piloted and drone aspects in the implementation of Project Eagle.tlO
This negated ﬁis earlier consideration of the drone and missile ideas as
secondary features.

Boiled down to simple terms, General Putt wanted the best method——
but in all events, gsome method-of caQ;yi;g the hydrogen boﬁgﬂ;s soon as
it becams available. Because of the aura of uncertainty beclouding the
H-bombts size, blast, and lethal power, it was doubtful that a manned
aircraft could safely carry it. Therefore, a parallel drone and missile

investigation offered the Air Force an insurance policy.
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_Having full approval for beginning its H-bomb carriler plaﬁs, the Air

Materiel Command published a technical instruction {a directive document)
on 7 April 1950 to cover specifically the unmanned B-L7 proposal. The
technical instruction made it apparent,%however, that the B=47 altera=
tions were only one phase of a large program to 1n;estigate all delivery

This overall program received the designation,

The Proiect Cets Under Way

To cover the unmannzd B-L47 proposal of the overall program, a state-
nent of the principal work to be done included modifiéation of one B=474
and two B=47B's, plus the development of stabilization, automatic centrol,
and gu%dancé systems-=2]11 under a l=A pricrity. Arrangements had alresady
been made for the allocation of the B-47A; moreover, in a conference at
the materiel command on 29 March, representatives from Air Force head-
quarters tentatively agreed to provide the other two aircraft. Definite
earmarking of specific B-L47B's, however, was to be withield until four
wonths prior to their preduction.

The materiel command programmed $500,000 of fiscal year 1951 funds
for the B-47 work. Of this, $100,000 applied to the study phase; the
remainder came under the hesding of initial modification costs.ll Sub=
sequently the project co-leaders, Major Richard C. Anderson and Kr.
Joseph Jorden, in the Engineering Division's Aircraft and Guided Mis-
siles Section, estimated the total funds needed for the project. 4an
2dditional 33,000,000 was required for fiscal year 1951, and in the
next fiscal year, 1952, the project required $1,400,000. Thus, pre-

: _ L Fod - 1
lininary estimates pegged the total cost of the project at ch,90u,030.‘2
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In his study on the B=47, Major Curtis had recommended that the Air .
viseriel Command headquarters parform the engineering for the B-47 modi-
3;¢;;ions and its depots make the physical changes to the aircraft.

- ater, however, two circumstances ruled out these auggg;tions: the cur-
reat Engineering Division workload was @oo Jarge and it was feared that _..
ing depot; could not compiete the modifications by, July 1952. Conaé-

suently, the materiel command searched for a contractor to undertake the
v-ark.n ]

The tw principal problema.faced in the B-47 carrier project——gui=-
4ince and aireraft modification——quickly narrowed the ficld of pc:entiél..
-catractors to two: Sperry Gyroscops Company and Boeing Airplanq Company.
waieh of these constituted the better choice hinged primarily on the en-
gineering philosophy as to which problem was the more basic one. It .was .
zandatory that the selected contractor perform the complete ihtegration
of all automatic functions. Major Anderson, along with other materiel
comnand engineers, visited Sperry and Boeing Berore making their decisicn.:

Sperry representatives stated that they would accept the prime cone
tract provided the aircraft medifications were subcontracted to Boeing.

Sut Sperry admitted that their facilities were net spaciocus enough or
adequately equipped to accommedate the airecraft for component installs-
tlon. Company officisls recommended either Mitchell Air Force Base,
iew York, or Boeing's field at Wichita, Kansas, as suitable sites for
such work.

Following the visit to Sperry, a basic difference of opinion appeared
tetween engineers from the Aireraft and Cuided Missiles Section and the
Zquipment Laboratory. The former had decided on Boeing, the latter on
Sperry. Equipment Laboratory engineers argued that the H-bomb carrier

developmant cealt primarily with stabilization and control, and they had




had previous unfortunate experience in letting contracts to alreraft manu-
racturers on such work. The Aircraft and Guided Missiles Section engineers
pointed out that those cases had not involved first class airceraft com=-
panies, such as Boeing, and held firm in their belief that Boeing eshould .
be awarded the contract.l{‘ Because guided missile projects proved more

succemsful in the hands of airframe mamifacturers and because of the gques=-

tionable cperational status of the B~L7 ;aircraft itself, the materiel coli
nand decided in favor of Boeing.ls ‘

In mid-May 1950, Boeing submitted its proposal for the initial engine
eering study.16 Howeve:L, its scope was far too gerﬁral for the command;
when Mr. Jordan wrote the punchase request fo:r “the :;tudy, he outlined more
fully what was wanted. He asked Boeing to We zl:he requirenents for
and the deaired characteristics of such subsy_;sbunsi;s initial guidance,
a:utomatic and remote flight control, mid-courﬁ.gui_»&nce, _auxiliary con=
trols, engine controls, emergency controls, a;:'i',:}anﬁqthers Boeing consid-
ered pertinent. Mr. Jordan elso wanted 1iata¥;b£::-.a]:|:.-.parts or services
(as well as their available sources) to carry aat the modification. Boe=-
ing was asked to furnish configuration illustﬁmﬁ; showing how and
where the company planned to install the vari;a‘.ecp:tpment. In additicn,
Boeing was to list the specific production itmtathe deleted as the
B~47's passed along the production line. Finéfij.r, ¥r. Jordan wanted
Boeing's outline of a test program. Concernir‘";{gflthe:important guidance
system, the engineer stated that the materiel :cmnaiﬂ was in the midst of
sglecting one from several under evaluation: Ebe)flfgl'xt control system
would have to be designed to operate with :I.t.]':'7 -A Boeing promised to fin-
ish the study in three months at an estimated cost of 550,205.18

Disagreement on mincr peints, coupled with the usual delay of govern=-

Bent contracts, postponed signing of the agreement until 11 August 1350==




he same date appearing on Boeingis complete& study, Inasmch as the
:ir Force already had a B=47 contract with Boeing, the document for the
study was designated as a supplemental agreement.* Summarizing how it
proposed to carry out the modifications, Boeing stated that it appeared.
sossible to do the job in the allotted ﬁime. There ware, howe%er, a few

1initations. Although the project office had stipulated that the care

rier be operable under all weather conditions, automatic navigation ataie_

of the art required stellar monitoring.i Because of inherent gyroscopic
drift=-or error--an automatically guided aircraft could stay under heavy
cloud cover for only one hour and still meet the aceuracy requirements.,
owever, above 28,000 feet, cloud formations were usually negligible fac-
tors, A somewhat more serious limitations to around=the=-clock operation
was the fact that stellar monitoring was not yet effective during day-
light, and Boeing could only hope that such tracking capabiliiies would
become practicel during the guidance system development.

Another requirement was for non-jammable operation of the entire wea=
pon system. Boeing atated this could not be met fully because radio and
radar were needed [or takeeoff and also during flight when the B~L7 drone
was under director control. Jamming, however, might be minimized by in-
torporating directional antennas, high threshhold slgnal receivers, maxie=
=42 transmitter power, and hign frequencies. Furthermore, once the di-
rector, or mother airc;aft, comuitted the carrier to the mission, Jamming
Nasrimpoasible. Other guestionable factorse—ecomplete reliability and a
4,000 nautical mile range--depended on adequate test time and certain

flight, weight, and speed characteristics.C

L 3
The original contract bore the number AF 33(038)-12883 and the date
17 ¥ay 1950, ‘

=Tu
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Although subject to several major amendments and many small changes, .

Boeing's study remained the basic document which was followed throughout

the course of the project.

Guidance for Brass Ring

Indicative of the materliel command!'s solicitude that a proper auto-
navigator development parallel B-b?'mndifications was a meeting of gelec-
ted aireraft manufacturers early in Har%h 1950 with Major General Samuel.
| R. Brentnall, director of resesarch and development. The general quickly
discovered that no self-contained guidance existed to meet the require-
ments of a missioen of more than 1,500 miles. Although some progress had .
been made on several autonavigators, the good points ‘of one were not 7
readily applicable to another, for each was designed for the specific
vehicle it would inhabit and the particular task it had to perform. The R
alrcraft industry representatives thought that a "erash program™ of at
least one year was necessary to obtain an operational and producible gui-
dance system for the B-h?.zl As 1t turned out, this proved to be gross-
ly optimistic.

In view of the urgency of the guidance development, General Brentnall
stressed this phase of the H-bomb carrier as soon as the technical in-
struction came ocut. Rather than await recommendations of a contractor
study, the general urged "...that an attempt should be made at thia time
by the Engineering Division to select a self-contained, nonjammable gui-
dance system or systems, specifically tailored to fit the B=47 application
and more specifically to meet the 4,000 nauticallmile, all-weather, plus ]
or minus 2} mile targzet accuracy requirement...."®2 Accordingly, the ‘
Project mentors asked several laboratories for their couments on autoé
navigators then under development, peinting out the desired design and

Operating characteristics of the B-47 as a carrier.
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M i




oA 281

By the end of May, the laboratories had responded with their informsl
evaluations énd General Swofford advised General Brentnall which guidance .
5ys£;mz appeared most suitable. The Armament Laboratory was currently
sponsoring one~—the Norbs, or Non Radiating Bombing System=—which was
based on a Hassachusgtts Insﬁitute of Téchnology design study for a long-
range atellar inertial boﬁbing system. ;The laboratory had $1,250,000 on
hand and evaluation of contractor bids éor construction of the device was
currently under way. Tha Armament Labo;atory felt thaﬂ Norbs might mest
the demands of the ﬁ-h? carrief. |

Northrop Aireraft's' Octave IIl=1 guidance mechanism for Snark failed
to meet the stiff B-47 requirements, but a projected Octave II1I-3 did.
The company expected a version of the latter to be ready for productien
by May 1952.
| North American Aviation, Inc.,‘hadhihﬁerited an autonavig;tion develop=-
ment (originally begun by Hughes Aircraft Company) which it intended to
use with ita Navaho missile. However, it could be aimed specifically to-
ward incorporation in the B=47 missile; moreover, i; was algo adaptable
to both the B-36 and B-52., Flight tests of the first experimental item
wore planned to be completed by February 1952, with flight evaluation of
a pre=production model to start one month later.

Although these three autonavigstors apps=ared most suitable for guicing
&n H-bomb carrier to its target, there still remained vast holea in the
atétg of the art. Theoretical calculations were azbundant, but the step
fnoﬁ theory to hardware was uncertain. Therefors, General Swofford
ceutioned that evaluation of the three guidance schemes be regarded as
only preliminary. He hoped that by the beginning of 1951 the Engineering
Civision could mzke a more valid appraisal and point out the one'autonﬁvi-'

galor most easily tailored to the B~47 missile. He added, "If ths many

r—-
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. unknowns that attend these experimental guidance systems are not eliminated
by Februzry 1951, it may be necessary to'procure two of these guidance‘ayQ-
tem;_to provide insurance against development contingencies."23 :
Alr Materiel Command engineers continued to evaluate and reevaluate-
autopavigators through conferences withjvarious aircraft companies. On
12 July they asked Boeing'!s opinion of ﬁheir preliminary preferences—
Northrop, Norbs (contrécts having been let to Sperry and the AC Spgrk‘Plug
Company), and Nofth American.v Boeing sugzested conpideration of five
others as well. Then, measuring in terms of availability, performance,
apace, and weight, Boeiﬁg selected the North American autonavigator. Of
the eight, Boeing engineers placed Sperryt!s Norbs in the fifth pct&ultiox-t.2"'L
The entire evaluation, however, proved invalid because of a misunder—
standing that had crept into the proceedings. Boeing had failed to real-
ize that the Alr Materiel Command had two Norbs gystems under.contract.
The first—-AC Spark Plug!s~-was to be installed in manned aircraft and in-
cluded universal features (over any part of the world). The second--
Sperryts--waa specifically geared for the H~bomb carrier project and in-
cﬁrporated relaxed course and accuracy features. OSuch an autonavigator
presented a aomcwh#t less difficult task in construction. In a confer—
ence at matariel command headquarters on 24 August, the Boeing representa-
tive, Mr. Robert J. Helberg, stated that he had been unaware of the “in-
tent and scope” of the contract the Armzment Laboratory had signed with
Sp?rry. These facts completely altered Eoeing's classification of the
Sperry autonavigator and Mr. Helberg agreed that the system ranked second
to North American's.2’
.Thus, the conferees agreed unanimously that the North American and

Sperry autonavigators had the greatest potentizl of meeting the pro=-

Ject's performance standards and time schedules. Alr Hateriel Command
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representatives therefore decided to procure two North American and two
26

Sperry systens. The North American devélopmcnt was considered first .
choice with the Sperry autonavigator as t.he alt.ernat.e.27 Rather than.
postpone selection 61‘ autonavigators for énother four or five months,
the materlel command had decided to ga.mblg} on one of these experimental

systems! !{itting pay dirt'.
T
Signing_of Contract for Phase IT*

As of 28 August 1950, the Pilotless Afmraft Branch of the Aircraft.
and Cuided Missiles Section assumed the role of project office for the.
B=47 missile portion ot- ‘Continuity of administration
was provided by retaining Mr. Jordan; howe‘iir, Captain Robert T. Franzel
replaced Major Anderson. The latter contifmed as head of the overall .
H-bomb ecarrier program.28 Initially, the %qmial bogb carrier project
was designated only by its code number, 111541.57, later on, MNr. Jordan
conjured up the colerful nickname of Braaaiﬁngﬂ-—which, intentionally,
was devoid of any relation to the project.m"

Becauae of the need for dispatch, Phasé IT negotiations quickly fol=
lowed Boeing's letter of proposal, and by '?:Sept.ember the two parties
had agreed to the first major revisions to the Boeing document.3°
4350, by that time the Brass Ring purchase peguest had already b;en
drawn up and was being hand=-carried through, the Engineering Divielon
for coordinat.ion_.n The request paased its, final test when Mr. Eugene

Zuckart, Agsistant Secretary for the Air Fop, approved ths contract

[ —

f‘""moughout the subsequent narrative contimmal reference is-made to the .
various phases of Erass Ring. These should not be confused with other '
Air Fores definitions of these terms. Heme, Phase I is the'study;

Fhase II, the basic development program; nd Phase III, the supple-

~ental flight test program.

15 name officially adopted in April l?SLhut is used here india=
Cr'lninately. h
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on 13 September 1950.32 Shortly thereafter, on 27 September, Boeing agi?;hJ
Alr Materiel Command representativea signed the agreement.
This initial document was in the form of a letter contract, designed .
to wrap up the basic agr;ementa in legal terms until a definite contract
could be workgd cut et a later date. Tﬁe 27 September document placed
only $500,600 at Boeing's disposal to bégin work on Brass Ring.33 Ad-
ditional funds, either allocated or'budéeted, totalled 33,112,000.3h.The
definitive contract, labelled supplemené two to the basic B-47 contract, .
was signed on § February 1951 and provided $3,300,000 for ths completion
of the second phase of work.>? |
The leatter contract outlined in general terms the:extent of Boeing's
obligations. The company agreed to modify two B~47TB's to missile con=
figurationa, furnishing and installing twe sets of missile controls and.
two autonavipators. In addition, another set of missile controls was
to bes furnished Wright Field laboratories for evaluation purposes. Boeing
also had the job of converting the B-47A into a director aircraft. Fin~
ally, Boeing had te furnish one ground director station and a mobile ser-
vice facility. The Air Force agreed to send Boeing all standard items
to be used in the work. Delivery date for the director and one missile
B~47 was set for 31 July 1952 and for the sscond carrier, two months
1ater.36
In accordance with thes terms of the contractual agreement, Boeing
suﬁcontracted three major items to other companies. Under these arrangee
oents, North American becames responsible for the principal guldance sys-
tem for Erass Ring; Sperry was to supply the sutomatic flight control
system; and Collins Radio Company accepted Boeing's invitation to furnish
the command guidance equipment. The Sperry autenavigator--the alternate

te Nerth American'e-~was to be supplied as government-furnished equipment
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hat company.j?

because of the matariel command's e:d.st;ing contract
Alihough the exact scheme of the Brass Ring mission was not definite.
because of unknown quantities in the development process, the ultimate
abjective was to fashion a B=47 carrier with con;pletely automatic opera-
tion from take—off to bomb drop, Since- t.he poasibilit.y of achieving this.
goal by the scheduled completion date was extrem:ly qQuestionable, the im-
mediate plan included the director B—h?A as 2 vi:l:al part of the mission.
Under direction from the mother aircraft, the mils:.le would take--off,
climb to altitude, and establish cruilse speed corﬂitions. While still
in friendly territory, the crew aboard the directar checked §ut. the mié-
sile and committed its instruments to automatically :a?:compliah the re=-
meinder of the mission. This was all that was regmired of the director,
The missile, once commitied, had no provision fmgmrning to its base,
but would follow a grerat ciréle coursé to the ta:‘-.t;-ma. I}. had, not
yet been decided how the H-bomb would be det.ona.t.ei.:_'!heral wers two
choices: either the B=47 became a true missile amisdtwed toward the
target, the bomb exploding -ﬂgsuu in the air-
craft; or a mechanism triggered the bomb free, assima:normal bombing
rune If the bomb were dropped, the aireraft had torexrry a means of self-

destruction.38

wn
-

A Major Delay l

Because the super-bomb carrier was a research ﬁt‘*ﬂevelopment. under=

o

taking, because it was to transport an item about sixichk there were sever—

e

al nagging vagaries, and because autonavigator knavledge was merely adoleo-

cent,. the project personnel continually conis ndech.th threats of progran
changes and delsys. Indeed, the project scarcely 'iharted to roll befors
Several of its wheels—~repraesenting subcont.ract.or;;-began to wobble, thus

tiowing down the entire conveyance.




In mid-November 1950, for example, both the Armament Laboratory and
Sperry voiced a fear that the Norbs autonavigator mighf be compromised by
the tight schedule, North American, responsible for the first choice
autonavigator, stated that it foresaw no discrepancy between its work amd
the time schedule. And Boeing, responsible for the entire modificatign;
reiterated its origihal’ contention that the first B-47 missile would bs
ready by July 1952. Nonetheless, the pfoject office adopted a tongue-in-
cheek ﬁttitude toward this optimism, feéling quite certain that postpdne-
ments would creep in &s work pfogressed. On 13 November, Mr. Jordan noted,
nIt is felt that a change in schedule at this time would curtail the ime
p&tus of the program and still not provide for the anticipated delays that
are common for projects of this nature." At the same time he thought it
proper to inform General Swofford that a July 1953 date was more realistic
for a completely evaluated B-A7 miasile.39 o

Of some concern was the expected delay in delivery of Sperry's auto-
navigator., Yet there was no great cause for alarm inasmuch as the lorbs
was only the alternate system for Brass Ring. Sperry's schedule for this
item allowed only two months for flight test, and this was regarded as
extremely inadequate. The project office, on 16 November, therefore sug~
gested that Sperry's schedule be extended a full year.ho

As pointed out above, North American doggedly refused to evidence any
mlsgiving that its autonavigator would be completed on time. 4 3 January
1951 report contained this statemesnt: YA preliminary conversation with
Boeing indicates that North American has not yet expressed any concern
over not being able to meet the proposed schedule, nor has North American
indicated that it will be an undue handship."hl However, & month earlier,

indications that the company dld feel pressed for time became apparent

irom their plars to incorporate time-saving modifications in their

i
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autcnavigatori For instance, the company thought it might have to use

air bearings instead of the liquid type. Unfortunately, this would in=

L2 and this later

crease the instrument's weight from 400 to 525 pounds,
proved to be a significant underestimation. -

Toward the end of 1950, therefore, Qaptain Franzel and Mr. Jordanf
asied Boei;ag to study the advisability of setting the program back for
six months. Boeing's reply in mid-Janu;ry 1951 granted that a delay
would enable North American to use the {iquid bearings as well as pro=-
vide sufficlent time to replace the five~linch telescope with a star-
tracking periscope. Thé latter provision was desirable, providing
greater efficiency and reduced weight. "'But such a aelay in the auto-
navigator would ungquestionably upset the entiré Brass Ring program and
postpone misaile delivery. ;

Boeing admitted‘that it too had tfbﬁbi;s. The company ﬁéé experi-
encing a shoftage of engineers and any postdating of miscile delivery
would naturally rellieve such a condition. Nevertheless, Mr. J. B.
Connelly, Boeing's contract administrator, stated that "...in.view of
the present world situation and in the interest of advancing the long~-
range missile program, the delay in schedule should not be made at this
time, but should be considered only when and if it becomes obvious that
the present schedule cannot be met.."!*3 ‘

S5t11] more forbidding circumstances revolved.about Sperry'sc modified
E-} autopilot system. In mid-October 1950 Sperry had received Boeing's
Proposal and contract for the automatic flight control eguipment. The
subcontractor's immediste reaction was that Boeing envisiocned somsthing
quite different from Sperry's original propesal. The latter, because of

the time element, had outlined & system which would incorperate existing

engineering philosophy and "hardware" componentis. Holding development to

a3




a minimum, it felt, would save considerable time. But Boeing's specifi~.

cation for the automatic pilot pictured a device designed to ™reduce the
necessity for, or entirely eliminate the need for a *Mother Ship.'
Sperry engineers were quite certain that their efforts to ﬁeet. such a re= |
quirement would extend beyond Boeing's d;eadline. To evade this apparent
impasse, Si:erry suggested that its angiﬁeero reviev the spocitiuticna
for a few weeks, submit a counter-propoéal, and then Boeing and Sperry
blend their differences. To save precicus time, howsver, Sperry started
work on the contract 1medj.a.t.ely.“‘ .

In December, Sperry and Boeing engineers met to amend the auto=-pilot..

spucifications and schedule .AS

Despite apparent agreement at that time, .
Sperry several weeks later cams up u:l;th a more realistic denﬁry tine-
table which implied a six to eight mnnt.hs' delay for the entire prognl. |
Sperty laid the hlama at Boeing's dooratep, charging that: its revision
stemmod directly from Boeing specification cha.nges. u6 A conference of
Boeing, Air Materiel Command, and Sperty representatives on 31 Jimury '
1951 failed to discover a way out of the schedule labyrinth., Therefore,
the ut.oricl comnand asked Boeing to review the overall program and llkl‘
schedule revisions to conform with Sperry's projected deliveries.’7 )
Before Boeing could work out the details for a reshuffling of pro-
Ject dates, Major Pransel (recently promoted) made a presentation of
Brass Ring to General Putt at the Pentagon on 7 February 1951 A
Mtih eonoocted schedule showed that the B=47 missiles could not be
ready for delivery until January 1953.%% Upon finishing its computa-
tions later in the month, Boeing arrived at the same conclusion. The
revised dates gave promise of injecting smoother progress in the progrea
and obtaining better products from the subcontractors. "It is felt,™

stated a project office report, "that the changes in schedule will benefit
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the overall program as the concept of the original achedule was dictated

by a desired missile delivery date rather than by estimated development

and test ‘t.i.me.“9

Mock=-un and Progress

Because of the tentative nature of Brass Ring components there was a

general feeling among interested peopleithat a forﬁal and complete mocke
up was unnecessary; on the other hand, éeneral sentiment favored scme .. -
sort of inspection.50 Therefore, on 14 and 15 Decexber, Boeing held an
informal progress inépection of the nose sections of the B-47 director

51 Although .

and missile, including the pilet and co-pilet compartmentas.
the Air Materiel Command team of inspectors in attend;nca made no revolu=
tionary alterations, they asked Boeing to re=locate several instruments
and study the adequacy of several piece§ of.equipment and operational
procedures.

Shortly after the inspection, conversations between Wright Field.
personnel and Boeing engineers uncovered a subject which held promise
of considerably affecting Brass Ring operations. They agreed that be-
cause of the huge load the B-47 was slated to carry, it might be well te
provide a refueling crew for the carrier. These men could take off the
alreraft, assist with she inflight refueling, and then bail out.’3 The
two B-47 carriers already contained refueling apparatus and could re=-
ceive the additional fuel from either a C-97 or a G-th.sh

Locally, at Wright Field, the advice of Lieutenant Colonel Henry M.
Sw?eney.and Captain Vincent Mazza, Aero Medical Laboratory experts on
ejection seat and bailout techniques, was solicited. They held the
opinion that bailout at high altitude could bs accomplished with little

*isk, provided proper equipment was vwasd. They suggested utilizing
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speilers at the exit points to protect the crew members from wind-

blast and allow the men to drop downward more freely, giving them a
safe margin for clearing the sircraft's tail section.””
Therearter,‘Boaing studied the posaibi}ity of making the necessary
modifications to the B-47. The apecial?problem facing Boeing was fiﬁd-
ing a suré-fire method t; retract the séoilers and clese the escapo hatch
once the crew had evacuated. By early February 1951, Boeing had figured
cut 2 way to re-seal the aircraft and r;ceived‘approval to incorporate
baileout provisions. ' '
Initially, Boeing and project engineers had held forth another pos;
sible gain in utilizing a crew--that of eliminating the director or mother
aircraft. They suggested that the créw stay with the carrier until it
arrived at a position where its instruments could be set for automatic
flight, and then bail out. However, shortcomings cropped up and it was
determined that the crew could only supplement, not supplant, the direc-
tor type of control.56
The bailout concept, as well as all phases of Brass Ring and .
‘ were presented to Ceneral Putt and his staff at Washington head=-
Quaréera on 7 February 1951. Major Franzel outlined the new schedule
for Brass Ring which changed B-47 missile delivery from July 1952 to
January 1953. He expressed the belief that this revision allowed Boeing
about eight months for the Phase III, or testing, period and gave the Air
F&rce a 10-month flight evaluation and training period. The delay did
not compromism_in any manner, since according to the latest in-
formation at hand, the H=bomb would not be ready for use until 1953.
¥oreover, this was only in the nature of a guess. Only six months earlier
& Sandia Corporation spokesman had expressed some doubt that an Hebozb

could be built at all, and forecasted that if it were possible, deve}op:znt
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to .five yeare. In any event, 1t seemed cer-

time could run from three
tain that a B-47 would be available to carry the weapon.

The conferees also discussed the perennial question of manned aire
craft performing the mission. But, as Major Franzel later stated,

"The prese'ntation of other parts of_ brought out the '
facts that it has not been definitely established as yet that manned aip=
eraft. can safely deliver the weapon because of possible heat and radia-
tion effects, althouéh from a blast standpoint it does appear marginally
safe at certain altitudes and certain speeds,.!” Eliminating Brass Ring?
therefore, appeared outlof the gquestion. |

Instead of weakening the position of the project, the conference ac-.
tually served to strengthen it. Major Franzel pointed out that he en=-
visioned three valuable by-procducts. The B=A7 missile could serve as an
emergency carrier for A=bomba; the end item would be a-completely aute—
matlc aircraft, thus contributing to aireraft operations in.general and .
the B=47 in particular: and lastly, this was another remote-controlled
aireraft development which had several possible applications. The by-
products alone appeared so valuable to General Putt that he thought the
project atood on its own merits; therefors, even though ‘the H-bomb "can= -
not or should not be developed," the B=,7 missile work should be com-
pleted. additionally, Generai Putt stated that "eseat the end of des =
ve;opmznt, even if no reason were apparent now, a use would be found for
it ézhe E=L7 missilg7 by the Air Force, as has prefiously been the case
with radio-controlled drones."

There were several minor disturbing factors which Air Force head-
Quarters representatives aired at the conference. They thought it de=~
sirable to separate B-47 missile funda from -mnies in order to
xeep a closer ‘tab on both., Also, the high security aspects Of!-

— .
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prevented B-L7 missile information from circulating easily to interested .
parties. These circumstances, together with the inereased stature of |
Brass Ring, were important enough to completely divorce the administration. .
of the project from-’ General Putt agreed. Finally, the con-
ference memvers éoncurrad that its high‘priority ve continued-—at tha.;x-

pense of other Air Force projocts, if necessary.




Chapter III —
|

I71 SEVERAL ZFEITATIONS, SOME INDECISION
AND ONE CANCELL@TION

—&here were several facets to Brass Ring which were tangential to the
regular path of project progress. Although mentioned somewhat frequently
in office correapondencé and reports, they were miﬁor details when com~
pared to ﬂhe overall deveiop:ent. Their frequency of appearance only-em-
phasized the fact that a prolect officer and project engineer not only
had to moniter contractor progress, attempt tb adhere to schedules, and
plug sudden holes which threatened to weaken plans, but they had to doc=
tor minor irritants as well. Unfortunately, it seemed that a resolution
of these problems required as zuch time, typing, and travel as were ex-

*
pended on major crisis.

Irritatine Detailas

Such circumstances were particularly true of government=furnished
equipment=--some of which was in critically short supply. The projcét of~-
fice had to discover where these items were, try to jar them loose from
their owners by using the "big stick™ of Brass Ring priorities, or borrow
then from other agehcies, such as the Navy, until they could be replaced.
Also of apparent considerable moment was the correspondence flowing be-
tween Wright Field and Boeing vhen project workers studied and evaluated
similar radar or radio sets to determine which was best or was most
adaptable for Brass Ring.use.

"The project office had to study and stamp its approval on a contract
which Boeing negotiated with the Raymond Rosen Engineering Products, In=

corporated, for telemctering instruments, in April 1951.58 Inacsuch a8

~ " . .. . "
_EE all thege hete“o"=ncou5 itcws were followed Irom bcrlnnlna to end

¢y would only distort the p._ncﬁn;l facts and consroversial polncs o -

in uh- Brass Ring story. A few are mentioned here only for purpose of

1lustration.
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one mission profile pictured the B~47 dropping the Hebomb (instead of
siying with it toward the target), the engineers had to designate the
zind of destructors to blow up the aircraft and determine the spots to
-lace charges for best effect. In the end, the directing office asked
o Armament Laboratory to monitor this particular aspect.59

Governﬁent and Boeing personnel engaged in mild polemics on the
relative mefits of coolers for the three trailers (one more was require
ed after the Phase II contract was signed) which were to house the di-
rector ground stations and mobile service facility. Boeing favored the
type A-1 cooler, a standard Air Forece item, whereas Wright Fielﬁ
thought a Chrysler Air Temp Unit, a commercial product, had more merit.éo
Although the A=l cooler was standard, it was an old item that did not
zeasure up to new requirements. After months of writing letters and air-
ing the subject in general conferences, the parties decided in favor of
the A=1, despite its shortcomings.61

There were other little irritating details, such as the project
office's scurryiﬁg about to find additional funds for the Sperry miniatur-
ized airspeed and mach control system, The sum—~in vivid contrast to en-
guing major budget crises—-was only $35,000. The office obtained the
rmoney only after some budget juggling in which another project was rob-
bed to pay Brass R:i.ng.62

By June 1951, plans had beén worked out to provide a degree of {lexi=
hiiitj in accomplishing an actual mission. Under these procedures, the
ground director in a completely automatic manner committed the carrier
to the mission on the runway or shortly after take-off. An alternative
was for the director aircraft to chaperone the carrier an undetermined

distance ard check out the carrier's instruments carefully before cozuit=-

ting it to its route. In this manner, if a failure was detected, the

.
. -
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director could escort the carrier back to its home base, Thirdl&, a

crew flew the carrier for a portion of the trip, assisting in rﬁfuel-
ing and performing the necessary monitoring, and then bailed out. Ho
matter which method was employed, the carrier was to follow a great .
circle route to the target. It had been determined that for purposes.
of felnt a;d maneuver, the North American guildance. system allowed a
deviation of 350 nautical miles from course and the Sperry autonavi-
gator 180 nautical miles.63 . |

Radii of action studiés revealed intereatiﬁg possibilities for
the Brass Ring aireraft. For instance, 60.5 per cent of Russia'; key
targets were within reach of a B=47 with a 4,000 nautical mile range—
if the airplane tock off from the vicinity of Limestone, Maine. More-
over, no important target in Russia was more than 5,500 nautical miles
distant from Limestone.sh For strategic targets in eastern Russia, the
Brass Ring B-L7 could start its Journey from Alaska. O{n the other hand,
manned versions of the B-36, B-47, and B=-52 would be unable to strike
many of these Russian targets.

Inasmuch as Air Force planners contemplated Brass Ring operations
over routes previously not used, it became apparent that the sparse wea-
ther information available muast be supplemented. Cons?quently, the pro-
Ject office, along with Boeing, conﬁacted the Alr Weather Service at
Andrews Air Force Base, Maryland. The latter agreed to make a serles of

weather studies of the routes from Alaska and northern Maine to Russia,

emphasgizing {requency, veloéity, and rates of change of head winde, tall

winds, and cross winds. It also established a study aimed at discover-

ing a method to improve accuracy of barometric altitude mezsurements over

65
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Boeing engineers wanted to know if the Brass Ring aireraft wnuldéfkj
enter-polar regions. The autonavigatora'in the carriers provided the
heading reference in such an aresa; howsver, the director aircraft was .
~not s0 equipped, and navigation would be seversly handicapped.66 Al=
though both the Air Research aﬁd Development Command* headquarters and
Washington‘:elt that polar navigation seemed unnecessary or unlikely
at the moment, they encouraged Wright Field and Boeing to include pro-
visions for such contingencies,67 Accordingly, in November 1951, the
project office suggested that Boeing use the N-1 .compass, in order to
give the director an op;rational ability equal to that of the carfiar.63
Data on specific operational routes never become available to the Wright
Air Development Center.69

Meanwhile, another facet of the B-47 modification program, crew
bailout, underwent evaluation at Wichita, Kansas, in mid-June 1951.
Durnies were dropped through an escape hatch which had a spoiler lowered
into th2 windstream. Tests at speeds lower than 300 miles per hour gave
satisfactory results; however, above that speed, escape without injury
. was problematical.70 Colonel Robert H. Blount, chief of the Aerc Medical
Laboratory, informed the project office that representatives of his léb-
oratory who witnessed the drops thought a thorough study progrza vas man-
datony. The spoiler needed re-designing, as did some items of pefsoﬁ&l
‘equipmcnt. And a careful procedurs hed to be worked out for a step—bj;
stép exit. Major Franzel had already authorized funds amounting to
$70,000 for Boeing'é study of a suitable escape hatch modification, and

the Aerc ledical Laboratory agreed to support this work, 7%

*The Alr Research and Development Command becams operationally independent
on 2 April 1951. On the szze date, the research and development facili-
ties at ¥Wright Field were reorganized into the air Development Force;

" subsequently, on 8 June 1951, it was designated Wright Air Development

Center.




Brass Rinpg Testins--How, Whers, 2nd Vhen

The Air Force delivered the B-A7i=--to be converted to the director
configuration=—to Boeing on 1 May 21.951.'?2 Inasmuch as Boeing expectad
no particular difficulty, it began modification of this a.ifc:aft ic=
mediately. The center, for its j:nairt, began fposthaate arrangements for
a field at' which to evaluate the converted airplane. Originally, be-
cause of time 1im.i£ations s the initial uched;:h slated the three air=
craft for operational availabi}.ity after conmctor tests and without
the usual Air Force-conducted tests. Howeve;,-.; the autopilot delay of ‘
six month; threw the schedule awry and permiﬂ:ed & change in test
1:\la|.ns.""3 ‘ .." p

As early as one month previous to deliv;i.;fgor the B=47A, center
personnel met with Eoeing in an attempt to n#iate a workable teat
arrangement. A 30 March 1951 conference resgl‘hd in apparent agree=
ment that the subcontractors perform laboratgfand flight tests of
their respective contributions to Brass Rings. Then Boeing would fol-
low through with experiments on the systems muell as check out the
director and missiles-=this to be done at Boqu Field, Seattle,
Washington., Thereafter, the Air Force plann?!_};b conduct operational
suitability flights at =zome other aite—perh?the Adr Proving Ground
at Eglin Air Force Base. * .

Subsequently, in the midst of preparing ;:;vnequest for the testing
at.. the Air Proving Ground, discussions with Boeing representatives dis-
closed that the project office and Boeing we?-mt actually in.agree-
ment on the latter?s test duties. Boeing in?é;preted their responsi-
bilities to cover "as much testing as time pe#:ﬂ'.s." The project of=-
fice thought it covered "delivery of articlcs‘:-tnthe Air Force sulfi- |

ciently tested g0 as to be able to be used opf;é.tionally.“ﬁ ot
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When Colonel Otto R. Haney, chief of the Pilotless Aircrﬁft Branch, and
Mr. Jordan visited Boeing from 14 to 18 May, they found Eoeing amenable
to the Air Force arguments. Boeing agreed to include the performance of
one L,000-mile test mission as a part of the current contract. On the

qﬁcation of training personnel, company.orficiala stated that it was too

early to make an accurate estimate, and "only actual results could die-
76 :

tate the amount."

Additionally, in order to facilitate Boeinpg's work and because of the
project!s special nature, the center secured approval to partially waive
the usual Air Force standards relative to environmental, laboratory, aﬁd
flight testing.77 In view of the "interim missile aspect” of Brass Ring,
tests were‘not to extend beyond 1 January 195&.78

After carefully surveying the facilities at the Air Proving Ground
and at the Long Range Proving Ground at Patrick Air Force Base, the pro-
Ject office, on 18 June, selected the latter. Information received from
the Patrick installation indicated that the base would have a 10,000-foot
runway and B=47 support equipment by 1 January 1953. However, the avail-
ability of an instrument lsnding system (ILS) and an operational drone
group at the base at that time was quest.ionable.79 A month later, in
July, the Air Force Misaile Test Center's* asgistant chief of staff,
Major Eugene G. Mulling, informed Wright Field of additional shortcomings
of his installations—-a lack of trained personnel and a heavy workload
wiih conventional missiles. This was disturbing news inasmuch as the Air
Forece's desire fbr an early operational capzbility with Brass Ring air-
craft made 1t obligatory that a maximum number of Air forco personnel be

g0
trained as early and as quickly as possible.

" *Recesignztion of Long Rangs Proving Ground.
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In an attempt to exiricate Brass Ring from thls maze of negotiations
and indeecision, Boeing and the cgnter re-sxamined the ﬁroposed test pro=
gram once agaln. This study included two other sitea‘for the long-range
tests; Edwards Air Force Base and Boelng Fleld. Edwards seemed satisfac-
tory, but from the standpoint of convenience, Bosing Field appeared even
better beéause basing th& flighte at the contractor's plant would enabls.
all flight evaluation to be done at one place.81 In addition, it was
estimated that use of that site would result in a minimum saving of one
month's time and a "substantial™ reduction in costs. The 4,000-mile
flight, thought projecf workers, could be flown along routes using dia;
tance measuring equipment (DME).* Flanned positioning of tﬁia equipment
followed a great circle course stretching diagonally across the United
States from Boeing Field to Patrick Air Force Base.82 Although the en-
tire testing arrangement was not in accord with established Air Force .
pelicy, it was considered the best practical approach to completion of
& special project.

In summary, therefore, the project office had secured approval tq
conduct "a special combined R&D and Operational Sultability test and
training program." The former was to be held at Boelng, but Air Force
headquarters had not yet designated a site for the latter. Another
question still hung fire: which unit would be appeinted to perrofm the
operational mission?83 This issue became enmeshed ‘with several others
aﬁd resulted in a long series of correspohdence among Wright Air Develop=

ment Center, the Alr Research and Developmeant Comrmand, and Headquarteras,

e
United States Alr Force.

# ‘ . .
Continuous wave radlo equipment used by commercial an. ~craft.
£2

See pages 63-71. ' -




Fxamination ef Avtonavigators
Although the Alir Force had given Sperry the go-ahead aignal on the

development of their autenavigator for Brass Ring, there existed mors
than a modicum of doubt as to the wiedom of that decision. A gesneral

conference on Sperry's progress was held on 23 April 1951 with repre-

.sentatives'present from Sperry, Boeing, Armament Laboratory, Equipment

Laboratory, Analysis Section, and Guided Missalles Section. The con=-
ferees quizzed Sperry engineers in great detail as to thelr guidance
philosophy, specifis components they planned to use, and progress they

8
were making. b

Taking notes on Sperry persohnel's responses, Mr? Les Showen, of
the Analysis Section, compared Sperry's development with North : = ./ : .-
American's autonavigator. He reiterated the well-known conclusion that
econsiderable duplication existed iﬁ the two projects. One Sperry com~
ponent of concern was the daylight star tractor. This not only dupli-
cated effort at North American, but that of other companies as well.
Furthermore, Sperry's progress on this item was slow-being only in a
f'paper study* fopg. Mr. Showen suggested Sperry either take zdvantage
of other daylight star tractor development knowledge or subcontract
the item to another company.85 Despite this and other similarities to
the North American autonavigator, Sperry's unique approach to the
gyroscope and accelerometers, plus the sclar and magnetic monitering
deﬁices (to be used in the svent the daylight star tracker proved im-
poesible), seemed sufficient reason to keep Sperry in the Brass Ring
autonavigator business, in order to provide "back-up" insurance.

Colonel Bruce B. Price, Equipment Laboratory head, commented on
the conference, and in general, was more severe than Mr. Showen. His
remark relative to Sperry's weakest point was devastating:- “Sperrﬁ is

. -
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fantastically optimistic with respect to the development of daylipght star
followWers." He further stated, "In general, the system approach /oy
Sperzi? is sound but the avallabllity of adequate, fully developed cozpo-
nents, both basie (accelerometcré, star trackers) and intermcdiate (com=
puters, resolvers, integrators) to meet‘t.he delivery date appears doubt=~
ful."” Col;nel Price re;bmmcnded that Sparry adopt.North American star
tracker and accelerometer designs, both of which were further Qlong in
development than Sperry's.a7 ‘

Boeing—=who was responhsible for delivery of the Brass Ring aircraft--
felt that, "..vthe Spcr}y system, which is in the early design stage, is
not far enough advanced to proﬁerly evaluate its worth as an alternate
for Brass Ring." If any changes in concept were made, the company's en-
gineera felt that it was more realistic to regard only specific Sperry
components as alternates, rathar than the entirs guidance system.ea

The North American autonavigation system seemed more satisfactory to
Boeing and Wright Air Development Center. The new Brass Ring project of=-
ficer, Major George R. Vanden Heuvel, and Mr. Jordan visited the North
American plant late in August 1951, The entire program—-as outlined by
the company--appeared adequate from a development standpoint and was in
step with Brass Ring schedules. The only complaint that company engi---
neers made wag over lack of bomb data. OSince the autonavigator cbmputor
was built for a single purpose-=to drop an l-bomb—the engineers needed
boﬁb-balliatics information so they could fashion the computer azecording-
1y. Az yet, no such information was available to Wright Field.89

In mid-August, still another general conference at the centerfs Arma-
ment Laboratory probed into the question of the adequacy of Sperry's de-
velopment. This time, hdwever, Sperry's autonavigator emerged from the

conference somewhat less badzered and battered. Conference members agreed
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that with one exception, the daylight star tracker, Sperry%s progressz was
satisfactory. They also agreed that cost and time could be cut by euﬁ-
contracting for the star tracker.go The two subcontractors proposed wemm
Pacific Mercury and Nbrthrop.ql

In the latter part of September, Sperry agreed to subcontf#ct the star
tracker to'Pacific Mercur}. After working out a completion date for that
item, Sperry estimated the delivery date of the autonavigator as February
1953-92 The North American product was scheduled for August 1952.93 In=
asmich as the company had succeeded in extricating itself from a morass
of uncertainties, the pioject office inserted the Sperry autonavigatorv
into 8 mere proper place in Brass Ring planniﬁg and proposed that Boeing
complete the engineering neceasary to install the Sperry system in the
B-47 missile. DBoeing would monitor flight tests of both guidance methods
in B-50 and C~97 aircraft and try to include the Sperry sutonavigetor in
B=-47 tests as well. However, no change was contemplated from the origine
8l stand that North American's product would be used for the first Brass
Ring miasion.gh

No sooner had project leaders successfully leaped over one autonavi-
gator hurdle than they encountered another. The barrier émerged during
a meeting Boeing and North Amsrican engineers in which the latter re-
vealed that they expscted their equipment to weigh nesrly three times
the original estimatea, they feared a Yconsiderable delay" in their
acﬁedules, and they warned that there would be a concomitant increase
in cost. Boéing looked askance at these statements and on 26 Qctober
1951 "...urged North American to carefully review the autonavigator sub-
contract with a view to minimlzing delivery delays and increase in cost

and welght and that Boeing bz imnrediately advised as to the best sched-

ules that may be realistically exp:::ed."95
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North American's explanations indicated that the root of its trouble
lay in its treatment of the Brass Ring contract on an equal bagis with
other 1-A priority work for the Air Force. It also frankly admitted
that the lack of production potential of Brass Ring aircraft was a per-
tinent factor in their la;k of completelemphasis on the project.95 Never-
theless, because of the *.tmost importance of Brass Ring to the stra-
tegic plans of the Air Force, Wright Fiéld cowld not tolerate such handl-
ing of any Brass Ring components.

This turn of events was doubly irritating because prioritiea had been
carefully delineated du;ing initial contacts with Boeing and the subcon=-
tractors at the projlect's beginning. Theresfore, in clear-cut t;rms,
Colonel R. L. Johnston, chief of the Weapons Systems Division, inform:d
North American on 20 November that the Brass Ring autonavigator took pre-
cedence over similar developments for the Snark and Navaho missilhs He
futher stated, "The special nature of Brass Ring dictates that thn current
schedule must be met if the operational goal of the project is torbe
realized.96 | ﬁ?

When Mr. Jordan visited North American during the first wee#?ur Decen=
ber 1951, he learned that the contractor had reviewed the schedule and now
held the opinion that the autonavigater could still) mzet ths dea;linea.
This, however, was the only bright spot in an otherwise gloomy g;ﬁuation.
Contractor engineers informed Mr. Jordan that their autonavigatotrweight
would inerease from approximately 525 to 1,350 pounds. Alsb, thg{cost of
the two autonavigators on contract, plus basic spares, would inc;iase
from 5500,000 to around $1,250,000. The cost of other spare parts, prob-
ably necessary for opsrational missions, would be in the neighborhood of
$170,000. -

Such daviations from original estimates required zn explanauﬁfn. i
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Jordan noted that North American's "...original estimates submitted in the .

summer of 1950 were based on the contemplated advancemsnt of the state of
the art rather than factual data. The results of a current North Ama;ican
evaluation reveal that the original estimates.were grossly optimistic."
Company officials stated that they had originally planned to rreeée the -
design of the Brass Ring ﬁutonavigator in the'spring of 1951 and then
divorce it from a gomewhat parallel system for the Navaho missile. But
as work progressed, they saw that a digressioﬁirrom the Navaho system
would have resulted in a more ;xpensive and less advanced gadget for
Brass Ring. The engineers felt that dependenee on the Navaho system wﬁa
the only logical means by which they could coﬁp&y with Brass Ring re-
quirements. They averred that they had net ré&lized the extent of the
added cost and weight factors until their recé;tly completed evaluation,?®
In one of the project office reports, the ariter stated somewhat
bitterly, "No further explanations were offeré&iby North American as to
why the matter was not brought to the attentié%ﬁcf Bﬁeing or WADC dur=-
ing the various discussions conducted on...Briis—Ring autonavigators dur-
ing periodic visits by Boeing and WCSGD [Erojéﬁt offic§7 perssnnel."
North American's revelations created a atir ofﬁchangnd plans and forced
Boeing to calculate the effect of the added wé%tht on the B~47 center of
gravity. Meanwhile, Wright Field had to seek mmans of plugging cracks

99 Thes&‘meemed to be the only solu=

in the seeping dike of project funds.
tions at hand. =8

_Followiﬁg the above momsnts of crises and -malution, the autonavigator
programs gave little time for relaxing vigil. ¥The schedule was still
tight; some problems still unsolved. Mr. Thomasg Pienkowski, Armament
laboratory expert In navigation systems, continhaliy kept a waﬁchful

eye on autonavizator progress. His visit to Sperry in the laitar part
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of ‘December 1951 cauﬁed him to report the appearance of a storm werning
on yet another portion of the zutonavigator program--astro-window de=! :.
-:I.cing:lo'0 The astro-wiﬁdow, through which the star trackér operated,

had to be kept free of ice to allow constant stellar visibility; how-
ever, Sperry had not yet come uﬁ with any means of eliminating ice forma-
tion~=-nor, }or that matter; had any other autonavigator engineers.

-Mr. Pienkowski, in mid=April 1952, raised another storm signal.
Sperry's subcontractor for the daylight star tracker was embroiled in a-
legal battle with its subsidiar}, the Pacific Mercury Research Center.
The situation was a complex one, involving impossible personnel ahifts,‘

' land caused Mr. Pienkowski to commant dcpciringly, "wﬁ;t:Ver may happen,
the program will suffer unless the developmcné people who have been as=
soclated with the Pacific Mercury Research Center do the star tracker
work for Sperry at an early date and these same people have access to the
star tracker data that is presently linked with the Pacifie Mercury Re-
search Center.101 | . .

The Armament Laboratory engineer spotted a disturbance on still an-
other front. This related to the lack of complete exchange of engineere
ing data between Boeing and Sperry. In several conferences in the pa=st,
Mr. Jordan had called attention to this matter but the companies had not
followed through completely. Seemingly, both held the assumption that
Sperry was working on an.autonavigntor which might never be installed in
.thﬁ B=47 miasile, At the beginning of 1951 such an opinion was partial-
ly valid since the North American nutonavigator delivery date far pre-
ceded that of Sperry. By May 1952 this grect lag no longer existed,
Therefors, it was certainly more within the realm of poecsibility that
Sperry's system would be tested in a B-4L7 or even used operationallf.

'Lack.or cooperation had placed the two coxpanies in a positdon where
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one's obligation was not clear to the other; more specifically, there

were mutual engineering questions, such as autonavigator ¢ooling and
interconnections for aircraft controls, which could be answered only by
ctlose assoclation. Mr. Pienkowski called a spade & spade: ",.,.Boeing-
Sperry relations and obligations to each other are not clear to anybody.
WADC must soon step forward and outline the contractors obligations to
each other. If WADC does not act as intermediary, the two contractors

will pget lost in the sea of inqecision.“l02

Fli Fht Control Difficulties
At the same time (November 1$51) that the center experienced sched~-

ule and pricrity frustration with the North American Euidance, liks
troubles appeared in Sperry's work on the automa;?c flight controls..
Sperry officials had failed to digast propsrly tﬁ?‘project officets
eurly and positive atatements which emphasized the importance of strict
schedule adherence, Sperry maintainad that it cemld treat its Brass
Ring contract enly on an equal status with other I=A priority projects,
and because of this fact it .seemed likely, in Nowvember, that the flipght
coritrol equipment delivery dates might have to be:pushed baﬁk.

Both Wright Field and Boeing immediately setiabout to exert pres-
cure on Sprrry. Boeing advised its subcontractor mf the great imper-
tance of its part in the project and stressed thabt:any delaylof Tlight
control deliveries could only result in an overall program bostponement.
in a.cOnference with Sperry's representative, Mre. Frank Conace, project
officc nerbers repeatsd Boeing's admonitions and asked that Sparry
", ..examine closely their effort on Brass Ring te determine whether the
possibility exists of eliminating delays in the program." Sperry was
aciked to make every effort to eliminate such delays, even at the‘expense

of other prcjects.lo
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The subcontractor took the advice to heart and by the latter part of

April 1952 development of the flight control equipment was apparently

back in step with the rest of the projact.loL
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IV BRASS RING PROJECT AT MID-COQURSE

The H~bomb's physical size and its blast effects were two stubborn
renigmag that doomed to fallure any attempt to nail down firmly a set of
fully valid eafrier requiremsnts. Coneequeﬁtly, there was a great deal
of uncertainty always gnawing at the minds of _and Brass Ring
personnel. Could manned aircraft do the job? Coﬁld the weapon [it
within the B-47's bomb bay? And could the Air Force produce a suitabls
carrier concurrently with the first super-bomb? Wright Air Development
Center continually plagued the Sandia Corporation for pertinent and ex=
act information, trying to get some leads, some ideas, some clues as to
the bomb's characteristics. But the atomic scientists themselves were
not sure. They could only forward guesses, or give minimum and maximuﬁ

dimensions==which only deepened the quandary.

Proiect Brass Ring and the H=-Bomb

The uncertainty of the H-bomb'!s characteristics became even more
evident at a 14 June 1951 conference of representatives from Sandia
Corperation, the Los Alamos Scientific Laboratories, Baltimore, and
the center. The Los Alamos scientists indicated that it was obviously
their intention to bulld a supsr-bomb small enough to ecarry in conven-
tional Air Force aircraft. However, when they hazarded bomb sizeAesti-
mates, they thought in general ﬁerma of from 35,000 to 80,000 pounds
in.weight, about 20 feet in length, and approximately 9 feet in dia- ?'n
meter.10% (This was indeed a far cry from the 10,000-pound borb en=
visioned in the Air Force's early planning cays of 1949.) Sandia
Corporation's assistant technical associate director, Dr. Hareld M.
Agnew, pointed out that ﬁhe larger the borb the better, because it

could then contain a greater proporition of high explosives and less of
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the costly fissionable material. For this reason, the B=36 and B-52.
aircraft looked very appealing to the sclentists inasmuch as they al-
lowed greater packaging freedom.

Even more attractive was a proposed large carge aireraft which would
probably carry anything the scientists devised. When confronted with
Alr Force ;ommenta that such an aircraft would be extremely vulnerable,
the scientists suggested that only one aircfaft in an entire formation
carry the H=bomb, forecing the enemy to play the role of z small-town
sucker in a carnival shell and pea game. |

Major Franzel inforﬁwd the conferees that according to studies made
at the Massachusetts Institut; of Techndlogy and the University of
California, it was still considered dangerous for manned aircraft to de=
liver the bomb. When told of drogue parachute studies, the Los Alamog
peopla objected because they regarded such a grop method as too vulner-
able to ground and air interception. Major Franzel's presentation on
Brass Ring disclosed that the B~47 missiie could probably carry up to
50,000 pounds, but might be limited to a package only 25 by 5 feet.

Vhether or not the B=4T7 could even perform the mission depended entirely

~on the final H-bomb configuration. Los Alamos and Sandia peracnnel ex=-

pressed the-hope of furnishing more exact measurements within six
months.106

Only four months later, on 3 October, Dr. Agnew informed the center
thgt, Ysome major developments in the field of thermonuclear weapons have
ﬁaken place since cur mseting with your organization on 14 June 1951...."
He wrote that los Alamos planned to test a "thermonuclear device' in the
fall of 1952, and if the test were éuccesaful, the scientists could prob=
ably have ons or iwo custou-rade btombs ready for asrial delivery by the

fall of 1953. Dr. Agnew offercd snother set of dimensions, ropresenting
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latest scientific guesswork: a weight of 50,000 pounds, a length of 20

feet, and a diameter of 6 feet,
Ehinking of B~36 or B-52 aircraft as carriers, Dr. Agnew expressed
the fear that the Air Force could not safsly transport a bomb of more |
thanE ' T —jAt least, information then on hand
' : e
s0 indicated. However, he revealed that "the construction of presently
concelved devices is such that they are absolutely immne té antlaircraft
fire or shell fragments." Thus, he reopened the way for drogue parachute
delivery. He also suggested increasing the reflectivity of aircraft sur=
‘faces to lessen the effects of the bomb's heat radiation.}o |
The center, after receiving this information, waqted to make certain
that the B-47 missile could carry a weapon of Dr. Agngw's description ine
astuch as Brass Ring had been set up on the basis of a 10,000-pourd bonmb.
Therefore, on 3 November, lr. Jordan requested Boeing to undertake such
a study. As a basis for the computations, the project enginecer allowed
Boeing a certain amount of leeway: it could make major bom. bay mod;fi-
cations, it could assume the bomb?s center of gravity to be &t its geo-
metric center, it could plan on inflight refucling, and it could mod}fy
the existing bomb rack or select multiple bomb racks. In exchanﬁe far
these assumptions, the project office wanted to know the extent of mgdif
fication, maximum range of & one=way fadsion, the cost, ond the ef 2
of such a modification on the Brass Ring schedule.108 {
| When Mr. Jordan visited Boeing on 4 and 5 December 1951, he secured
preliminarylinformation on the study (subsequently verified latg in
January 1952). Ebeing engineers told him that with a slight bulgze and
a minor bomb bay door change they could give the B-L7B a capacity for
a package 50,000 pounds in weight, 20 fest in length, and 6 feet in dia-

meter. Although ths added weight considerably reduced the aircralt'e
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range, a 4,000-mile range was attainable with two inflight refuelings.

The basic mission speed (Mach .74) would remain unchanged, but the maxi~

mum altitude for the bomb drop was lowered from about 44,500 to 36,500

feet. Boeing put a price tag of approximately $620,000 on such Brass

Ring modifi.cations.lo‘; Late in February, the center gave Boeing per-

mission to modify the fuselage of the twe B-47B's to a weight-carrying

capacity of at least 50,000 pounds (and 45,000 pounds if feasible).

Modification of the bomb bay itself was kept in abeyance pending more

110 e
certain super-~bomb dimensions.

Shortly after the opening of 1952, Dr.: Agnew revised much of the
information he had given the center about: the-lethal effects of an H-boub
and the inability of manned aircraft to ¥XIee-mafely from the explosion.

asserted that damage

3
from neutrons, gamma rays, and thermal raftafion would be unlikely at a

distance beyond seven miles. "I feel cerl::i.n," he stated, '"that the

manned delivery o 1;m'£ﬁtcly within our present
cepability using a B-36D or better aircr&"‘--

Going further, Dr. Agnew told center§Mla, "I have talked to
the proper organizations and have endeavh¥m. convince them that it

is important not to have 'black' aircraft mcrfaces, and we are investi-

gating the possibility of slowing the de-érm:-ui‘ such an object by

~means of some sort of drogue chute etc. Ooukling the descent time would

givé almost another 10 miles of distances'i:.’::tz:hrwould 2llow fourfold in~
crease in the deliverable yield.":ll purkmg a.discussion with Dr. Agnow,
center pesrsonnel pointed out that the Uniier'.ﬂxy of Californla studies
indicated that a manned aircraft would hiwe ta. be approﬂr..ately 100 rdles
112

from burst center to be complet:ly out of harm's WAy

Cbviously, with such disparitles of dm‘.nicn, the Air Force could make
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no immediate intelligeht selection of either mamned or unmanned aircraft

 tor H=bomb delivery. Such a decision had to await the explosion of the

thermenuclear device. |

Creation of the Air Research and Development Command with attendant
personnel and responaiblllty changes, in addition to the constantly chang—
ing and perplexlng 1mplicat10ns of the H—bomb's characteristics and their
offect on the carrier project, hampered precise direction on the part of
Baltimore and VWashington headquarters. In turn, these factors played
havoe in the project office beﬁause it and the center lacked authority to
make overall decisions.’ Consequently, starting in the fall of 1951 the
center began to emit a flood of correspondence, a stream of teletypes,
and a flow of representatives in an effort to prod "higher authority' in-
to action.*

The first such major effort came in the latter part of October 1951,
In a lstter to the research and development command headgquarters, Mr.
Jordan outlined Brass Ring progress up to that time. He referred to pre-
vious verbal approval of the additional Brass Ring requirements: a car-
rier for high yield bombs in addition to the H=bomb, a completely auto=~
matic B=A7 (as opposed to the main objective wherein the director partici-.
pated in the take-off and initial portion of the journey), and a B-A7
drone. Daltimore and Washington had never given their official blessings
to these alternate objectives, and existing funds and aireraft alloca-
tibns were peared only to the primary missicn. DMore money and alrcraflt
vere needed if Washington sanctioned the secondary Brass Ring features.
Also of importance was the assignment of an altermate high yield weapon
to Brass Riﬁg, either warhead or bvomb type, sc that Boeing could calcu-

late ballistic requirsments and a2ccomplish structural changes to the tio

¥, . . ’ * & .4.'
For a detailed list of events relating to this fluid project =ituctlen,
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B-47B's, one of which had been delivered to Seattle on 30 August and the -
other on iO October 2% In addition, the project office needed head-
gquarters' agreement that manned take-—off and crew bailout provisions be
incorporated in case the autonavigators failed to meet the schedule.

In order to follow the existing Brzss Ring timetabla of an operation-
al weapon antem by 31 De;ember 1953, Mr. Jordan made several recomnenda-
tions coneerning test procedures. He suggested that all research and de-
velopment be conducted at Boeing's field in Seattle. Also, he asked that
command headquarters obtain designation of an operational unit to begin
training on the complichted-guidance system on 1 January 1952, with full-
fledzed Brass Ring training to start the following September. Along with
these actions, he believed that selection of an operational field and
preparation of facilities, instrumentation, and runwoys was in order. To
create the smooth-running organization needed to completely check out
Brass Ring equipment, Mr. Jordan suggested a task force composed of mem-

~bers from the operational unit, Boeing, the subcontractors, and the cen=
ter==this group to be placed under direct control of Air force headquartcfs.

Finally, in attempting to bring the entire picture into sharper focus,
Mr. Jordan carefully and clearly outlined what the cenfgr assumed to be
the responsibility of each Air Foree component in the Brass Ring program.
The entire letter was a simple and concise statement of the step-by-step
cooperation needed to feady Brass Ring aircraft and operating personnel
wiihin the time limitations.llh On 26 Novemﬁer, Brigadier General John
We Sessums, the Air Research and Development Command's deputy for develop-
ment, forwarded the above information to Brigadier General Donald N.
Yates, director of research and development at Headquarters, United States
Alr Force.lls

On 12 Dececber, Brigadier General Floyd B. Wood, the center's chief’
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of staff, made a long report on the c-urrent. atatus of -tn

command headquarters. He stressed the iﬁportance of an early decision

by Washington on its choice of a super-bomb carrier, "...because of the

time, study, and expense required for the design, modification,.and

structural testa required_for accommodation of the weapdn." On the

basis of all available data, General Wood.thought that the Air Force

could have two airerafte—-the B-35 and the B=L7B {either manned or in a

Brass Ring configuration)—to carry the bomb by December 1953. From

studies under way, the center believed that the B-36D constituted

"...the most practical éirplane for tactical'utilizatioh...," although

perhaps marginal from an escaﬁa viewpoint, General ¥Wood noted, how~

ever, that the B=356 had a probable radius of 1,920 nautical miles where=

as the unmanned B-47 (with two inflipght refuelinge) had a one-way range

of 4,000 nsutical miles.-t®

Seeking official guidance for ruture}-}operations , center
officers on 13 and 14 December %fﬁéented the existing status of posszibls
H=bomb carriers go Brigadier General Alfred R. lMaxwell, special assistant
to Licuteh:Aé;E;;le Z. Partridge, commander of the Air Resszarch and De-
veiopment Command, Major Vanden Heuvel, who was at the presentation, re«
ported that "...in the informal discussion at lige, ~nDC, General Haxwell
voiced an opinion that since the B-47 can technically do the job,.it
should be given prime consideration as the carrier." General Marwell al-

50 suggested the possibility of a manned B=L7 and thought that only future

d=velopnents and studies would determine which B-L7 version should be usza.

]
~

. 11
A similar presentation &t Alr Force headquarters evoked like opinions. f

Hovaver, these opinions were informal only.
General Yates'! commenta on 5 February 1952 cleared up a few, but not

all, of the questions posed by lr. Jordan'’s letter of 24 Coteober and
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General Sessums! letter of 26 Noverber 1951, General Yates noted that no
requirement then existed for a drone delivery of any' bomb except possibly
the E—bomb. This cast congsiderable doubt on one of the alternate objec~
tives set up for Brass Ring. The general approvéd manned take-off and
baiJ.out. procedures as a safeguard in the event automatic navigators were
not develoi:ed before projected deadlines. He briefly instructed Ealtimore
h=adquarters to proceed with Brass Ring development testing, but gave ne
directions for operational testing other than to say, "Other commands

will be issued support directi\-res when this is proven necessary for the
proper continuance of the development testing." -

The director of research and deveclopmsnt quest.ioqed. the need for the
degree of complexity in the completely automatic B-L7 misgile. He wrote,
WIt is probable that the director zircraft could escart. the carrier to a
position sufficiently close to the target where an igertiall system could
control the carrier to the target with an improved degree.af accuracy."

He asked that this or other simplified delivery concepts}]_gn!-given conaid=-
eration. Then General Yates made a remark which empitagized-the point that
Brass Hing was only one possible means of delivering tl:eE-hu.‘nb and had
never actually been designated as a definite opzratiomal Eshhcd. He
stated, "The operational needs for unmanned 'H' weapan carziers has not
been established. This Keadquarters is taking tie necessary- action to
determine the requiremsnts and make plans accordingly.“m‘;

‘Following the chain of command, on 5 March, General Semns informed
the center of General Yates! corments and added some af hiz own, In re=
sponse to the center's query, Ceneral Sszssums aporoved tl;-:_',additional
objectives of project' Brass Ring, provided fulfillmemt reqcired no more
funds or materlel than the primary mission. Iut the road toward test

completion was not so clzar-cut., General Sessums asied the center to
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U, ..prepare and submit to this Headgquarters, for check by AFNTC [:ir Force

Missile Test Cente;7, a recomuended testing program to comply as closely

]

as practicable with AFR 80-14."" Stating that he realized the unique quali-

ties of Brass Ring, the general nevertheless felt that the regulation
should be followed as closely as time permitted. Contractor testing, how=
ever, should begin immediately. Meanwnile, Baltimore would set machinery

in motion to arrange for Alr Force personnel to begin on-the-job training

pul
- at the contractor plants by 1 August. 4

Nore than four months had elapsed since the prbject office sent its
lettsr to Baltimore, A'project office report summed up the action on its
letter by saying, "It is the opinion of WADC that the. ARDC Indorsement
was too general in nature and did not spscifically delineate responsibili-
ties as requested by WADC. In view of the apecial nature and time limita-
tion imposed upon Brass Ring, it is felt that the assignment of the out-
lined racsponsibilities is paramount if the project i1s to be completed as
progranmed.”

In a meeting with Major Franzel, who had become Brass Ring project
officer at command headguarters, center personnel aired their difficul-
ties, Although most of their original questions had been answered, the
center felt they had not been answered adequately. Individuals responsi-
ble for _/and Brass Ring agreed that little direction had been
given to their ;:ed for specific test information, seiection of an opera=
tiﬁnal test site, and requiremsnts for & training program. Upon their
return from Baltimore, the center representativzs rnoted, "It was the con=-
gensus of WADC and ARDC personnel that a definite difference ol opinion

exists among Hg, USAF, ARDC and WADC personnel s to the scops of Brass

51l the researcn and development test
, &

¥Tnis regulation outlined in 4 t
Tateriel, and.equipment.

programs for Air Force airera

et
«
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Ring and means for implemanting'the program. Hq, ARDC contacted Hg,
USAF ‘and established the sbove fact," Upon General Yates! suggestion,
the three parties agreed that Wright Field should give a presentaticn
to General Yates, to be followed by a conference to regolve unsettled
issues. |

The co;ference took place on 24 March 1952. Apparently such a meet-
ing was needed all along, for the conferees came up with soms concrete
decieionz. First of all, General Yates advised the - and Brass .
Ring representatives that the general opinion in the Air Staff tended
to alter, or extend, thé Air Force respeonsibility for H=bomb delivery.
Not only did the Air Force have to have a method on hand to carry the‘
first weapon, but it had to be capable of delivering "...production
versiong of the bomb in quantities and in zccordance with the present
concept of strateglic bombing." Project Brass Ring satisfied the first
requirement and all agreed that it be pushed vigorously toward comple-
tion.

The center won a point at the conference that it had been trying to
establish for some time--that Brass Ring was a "special project." Upon
Mr. Jordan's and Major Vanden Heuvelt's suggestion, Air Force and com=
mand haodguarters accepted that term as me=aning that the eznter could
walve any existing testing or training regulations which did not speci=-
fically apply to the performance of the Brass Ring mission, and both
headguarters agreed to the project officets proposal that it draw up
a special testing and troining program for submission te Baliimore.

* Finally, General Yates pointed out that there still were no plans
for large-scale production of the Erass Ring aircraft; however, this
would be firmly decided by a VWashington hezdguarters' study of how te

-
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provide carriers for procduction versionc of ths supar-bozb. This
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study had to take into consideration certain facts which wers not &s yet

known==dependability and a;curacy of Brass Ring and the characteristics

of the H-bomb, among them.

A few days previous to the conflerence, General Yates made a deciaion
onL - “hich indicated official Air Force thinking on another phase
of the proéram. He stated that because only minor structural changes
were necessary for the B=36 to carry the H—bomb,‘that aircraft was de=-
signated as the manned carrier. D-36 alterations would not begin, how--
ever, until the Air Force had conducted drogue parachute drops in addition
to witnessing the Operation Ivy explosion (the code name for testing the
thermonuclear device).122 | '

On 8 April 1952, shortly following the meeting with General Yates,
Wright Field outlined the Brass Ring trainipg program. Consistent with
the interpretation of a "spscial project," ‘the project personnel based
the program on "the ability to perform a specific mission rather than
universal operation." In March, Boeing had already started the first
three phases of testing: air worthiness and equipment functioning, con~
tractor compliance, and design refinement. The next three phases—per~
formance and stability, all=weather, and runciional development—-would -
be by-passed. Phase VII, operaticnal suitability, was to vary from the
usual procedures, in essence, being "a combined cperatvional evaluation
of the project and unit training for the Air Force persomnel." The three
pﬁaqes to be carried out would continue from MHarch 1952 until November
1953; Phase VII would take place curing the last two months of 1953.2°

The center "strongly recommernded" that iir Force training take place
at the contractor plants during the time of the development and test pro-
grams. Training should begin immediately because the Brass Ring operation

needed highly specialized skills, because no training equirzent other

r .i
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than Brass Ring hardware was available, and because an extensive period
to complete the training was required. Therefore, Mr. Jordan and Major
Vanden Heuvel asked Baltimore to obtain expeditious action in selecting
and assigning personnel, setting up the training program ét the contrace
tor site, providing necessary training éids, and scheduling the training

. 12
period to fit the Brass Ring end dates. b

Chang=s in Brass Rine Migsion Profile

Before the Air Research and Developmant Comnand acted on the center
proposals, Brass Ring plansg, still somewhat uncertain pending the com=
Pletion of the Air Force study, suddenly mov;d forward=—but in so doing,
they took a diffcren?htack. '

In the 24 March'%égfcrence CGeneral Yates had mentioned the Air Force
study under way to consider all aspects of super-bomb delivery. The Adr
Research and Development Command, at the same time, had agreed "...to
study alternate modifications of B=47 airplanes to accomplish the same
mission for which Brass Ring is intended."” Thusg, on 4 April, Baltlmore
asked Wright Air Development Center for alternate modifications propos-
als, "...which would be simpler, cheaper, and easier of accomplishmsntes.
and more suitable tactically to SAC." Cormmand headquarters envisioned
a director zircraft to "mother! a B-47 drone 2ll the way to the target
and then dive the drone or release thes bomb from it.125

On 22 April, Wright Fleld personnel met to evaluate radiating gui-
dance systems available for installation. The initial reaction among .
the conferees was that three eguipments szemingly filled the bill: a
modification of GCoodyearts Atran System, an adaptation of the Rascal
systex, and a method exploying the dirsctor aircraft?s radar and com

125
puter system for tracking and commanding the carrier. although |

Baltimors had asked for the resulis if ths study by 4 Xay, other events
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intervened and no answer was made until 5 June.l27 TE>:2'Q:
- Late in May, Baltimore passed along information received from General

Yates earlier in the month.128 Inagmich as it had become apparent that
neither ?be Horth American nor Sperry guldance systems could be ready for
& Brass Ring‘operational date of July 1954, and 1éasmuch as the complex
automatic ﬁ-h? might not be the best approach to énmanned H-bomb delivery,
General Yates directed & search for some other teé?nique. As a matter of
fact, the nore practiéable avenues the general suggested vera already bem
ing considerad. These points,lwhich the general néitcrated, included mane—
ned take=off, inflight rsfueling, crew bailout, di&tcting the B=-4LTB to.a
point within 40 to 50 miles from the target, and a;xamatic guidance frox
that point to the target. In additlon, the general. made the bomb burst
method optional: the bomb could be automatically drapped or could remain
in the aireraft as part of a diving missile. C-em'.llL Yatez made it quite
clear that these directives were not intended to emmeel Brass Rinpg but
were issued only to arrive at a more simple unmann!ﬂ;dglchny of the
bomb.129 ~‘§;-r

Paralleling General Yates' letter to Baltimorermmd its further dis-
semination to Wripght Field were events occurring:a:iﬂurth American, In
the first week of May, North American, which from tﬁd&heginning had main=--
tained that its autonavigator would meet Brass Rimgseheduls s, announce
a major alieration. The company stated that it hadita postpone delivery
of-the autonavigator from 1 august 1952 to at leastéIstibruary 1953 ard

v taated until October 1553. The net effect was

L4

it would not be completsl
necessarilyra G per cent reduction of the B=-47 mismile flicht tesy por-
icd of 12 months=-a period hardly sufficient to tembt guidance raliability
for an opsrational Erass Ring aircraft. lﬁorth Pl a; representatives

contended that the principal resson for the imbrozlfo in whish they found




themselves was their dependence on Navaho guidanﬁe devclopmcnt. Such
dependence was fine until the company redched the point where it had to
condﬁ;t special research and development for items peculiar to Brass Ring,
such as groﬁnd checkout and flight test support equipment and & star
tracker.

The coﬁpany orficials.proposed salvation of the program by complete-
ly reorganizing their effort "...to enable Zﬁorth Amsrica§7 to expediate
all applicable phases of Brass Ring." Relative to this remark, an entry
in the project office diary drily stated, "It was the understanding of the
project office that this effort was in effect from the origin of the pro=-
Ject." Major Vanden.Heuval asked North American to study its position
carefully and outline its capability at a conference with Eveing and
Wright Air Development Center officials.130

By conference time, 27 May, North imerican had failed to find a panacea
for its schedule 2ilments. The company's presentation and the ensuing
round-table discussions brought out these unegquivocal peints: neo matter
vwhat priority or expedited action Nerth American worked under, it could
not deliver the autonavigator within the Brass Ring time scale; conversely,
the Brass Ring completion date could not be further extended. In addition,
North American complained that its work on Brass Ring advarsely affected
. its progress on Havaho guidancc.131 The project office saw no alternative
but to agres to North American's request for cancelling its autonavigator
frﬁm-thc Brass Bing program. North American's development work cost the
government approximately $850,000.132

Thus it was apparent that no mode of zutomatic navigation would be
available for the first battle-ready B-L7 missiles and that another rmetned,
aithcuzh proposed only as an altesmmciiive, would in realit; replace ths

originally scheduled inertiel guicdanee system. Sperry's autonavigator
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was essentially worthless to existing Brass Ring schédules for it would
not be operationally suitable until December 1954. Accordingly, on 5 June,
in answer to Baltimore's reguest of 4 April, the center c¢ffered the con-
cept of a "B-L7B drone-director technigue with pre-set Dead Reckoning” as
its solution for a mid-195L unmanned H=bemb carrier. This was the only
sure=fire Qcthod of meeting Brass Ring accuracy requirements as well as
providing quantity production. In order to carry out such a new approach,
however, the center stated that it needed three more B-47B aircraft to be
modified as directorse-ths original B=47A director lacking the range cap-
abilities for a full-scale mission. The director—drone version required
two directors to accompany one carrier to within 40 or 50 miles of the
target. The two directors wsre necessary in the event one or the other
comand guidance system failed. C£hould there be two carriers on the mis=
sion, they would have to be accompanied by three directors—one for each
carrier, and the third to replace either of the two directors if they were
forced to abort. The pre=set decd reckoning eguipment was the only such
system available within the projected dcadlines.133

Ten days later, the center further explained the existing positions.
On the questien of preduction Brass Ring aircraft, the center estimated
that & limited quantity could be ready about 18 months from date of con=-
tract signing. This meant that if Air Foree headguarters allowed pro-
duction, it must issue the procurement directives and allocate funds by
1 August 1952. Unit modificctiion costs were caleulated to be in the
neighborhood of 31,000,000 for each carrier, 3400,000 for each director,
in addition te 31,000,000 for supporting spares and equipment for an
operational unit.

The chanred mission conditicrnz, the ceanter went on to explain,

"...will provids ths technical capatbility (Lths tools) to accemplish
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delivery of the 'H' Bomb by the dates specifled [Cecember 19537" To
be certain of an operational capability, however, there were other ac-
tions that had to be taken. First of all, Wright Field fequired per—
mission to establish a direct liaison with the Sandia Corporation to
obtain weapons data at the earliest possible moment to give the con-
tractor vital measurements for his modification work—data still miss-
ing at that late date. An Alr Force operational unit had to be desig-
nated so training could begin without delay.

By this time the training ﬁrogram had risen well toward the top
of_major Brass Ring procblems. Because of already serious delays, the
center proposed that the 3205th Drone Group, of Eglin Air rforce Base,
be considered for forming the cadre for the operational unit and tak=-
ing over the Brass Ring system {ollowing project office azceptance of
Boeing's B-47 work. This group was a logical choice, as it had parti=-
cipated in the Cross Roads, Sandstone, and Greenhouse operat.ions.nb_

It was during this period (June 1952}, when the above information
germinated in Baltimore, that responsibility and directien of.‘
‘ shifted from the Wright Alr Development Center to the Air Force
Spé-cial Weapons Center, at Kirtland Air Force Base, New Mexico. The
reason behind the move was to insure that the special weapons center
remained in the atomic energy test prc:tgram.135 Although~ was
the overall administrative instrument for Hebomb delivery and Brass
Rihg only a part of it, the special weapons center felt that Wright
Field should retain the extensive B-L7 modilficatlion program under way.
Accordingly, the Brass Ring portion did not accompany the‘f-‘
nove .

The transifer of the -responsibilit.:,' meant, of course,

that the special weapons center would initiate future policy decisions’
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which could affect the Brass Ring program. Therefore, Wright Field
_ gtressed that "if, during the course of the development of an H-Bomb
carrier, it is determined by AFSWC that the BRASS RING project is mot
necessary to the solution of the H-Domb delivery, it is the considered
opinion of the WADC that the project should ba carefully evaluated for

136

cther possible applications prior to a decisicn for cancellation.™
The _jtramsrer began in July 1952.

On 16 July, the center sugpested to Baltimore thatea conference be
held among all interested Alr Force echelons to settle some of the
questions which remained outstanding on Brass Ring, such as training, |
funding the new work, and assigning additicnal aircraft to the pro- - .
ject.137 The conference was scheduled for 30 July; however, Washington
postponed it until 12 Aupust. Time grew shorter and shorter and the
project office tecame impatient. its diary entry for 29 July slated,
"In vicw of previous hesitancy by Hq. ARDC and Hg. USAF to resolve
eritical Brass Ring problems, this additional delay will add te the ..
list of circumstances that are making the established delivery date ap=-
pear unrealistic.

The conference, held on 12 and 13 August, was sll=embracingz, in
that it brousht topether all Air Forse units interested inr-
and Brass Ring. Held at the research and development command head-
quarters the first day, and Air Foree headguarters the next, the con-
ferences included representatives from the Air Research and Sevelopment
Command, Strategic Air Cemmand, Air Proving Ground Cogmand, Wright Alr
Developzznt Center, and the Air Force Ipecial Weapons Center. Wwith no
gualms about repeating themselves, the center representatives asked for
¢efinitive statements on Erass Ring operational plans (if any), for

the assignrent of three additional ©-47B'a, for & decision on the -

236G
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training program, and finally, for a new allocation of money (the lackfgzg[
of which was acute at this time).*
Following the Brass Ring presentation, special weapons center of-
ficers reported on the-status. They stated that their com;
rander, Major General &;hn S. Mills, interpreted the Alr Force emer-
gency requifement for an operational capability by December 1953 to
mean the ability to deliver a number of bombs instead of only one.
This placed increased emphasis on carrier prgﬁuction as opposed to a
few specially modified aircraft. Up-to-date-studies on potential H-
bomb blast and thermal effects indicated a s§:ong possibility that
manned aircralt could carry the weapon, but ;éaunequiyocal findings
vere posaible.until the completion of Ivy Opgxations.
How did these statements affect Brasa Riggﬁ Mr., Jordan, present
at the meeting, wrote, "It was the consensus;that, providing the bomb
could be delivered marned, Brass Ring shouldh;nt be continued sclely
for this purposc. liowever, in view of the adsanced stage of develep-
ment of the drone aspects of Brass Ring, it -as agreed that this part
of the program should bte continued to comple%#nn regardless of the
decision on Brass Ring."® ;:_
With this basic agreement in mind, the sgﬁnnd—day conf{erente mcme=
bers set up three diflerent approaches to caéﬁinue Brass Ring. 7The
first envisioned only a limited drone capabiiity (one B-17a director
ana two B=L7B carriers) in which the Sperry éntonavigato“ would not
be used and Boeing would make no bomb bay mcdirzcat_on. This concept
was based on the preﬁlse that manned alrcraft,would carry the bowo.

The second approach provided for Brass Ring eqpipm_nt to carry the

*For a discussion of Eress Ring Funds, see pzges 87-91,
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first B=bomb in a director-drone typs of operation. This meant borb bay
and bailout modifications to the two B-A7B carriers on hand and thé age
signment and modiflcations of three B-47B's into director configurations,
The final alternative was providing for delivery of several bombs and
meant modification of five B~47B carriers and five B~47B directors.

This t}pe of program, however, left the Brass Ring project still up
in the air. Although Boeing could continue work on the first plan, there
- was no chance for it to meet existing deadlines should either of the two
latter alternatives be chosen.‘ Therefore, cenference members agreed to
a compromise: Wright Field should continue to consider Brass Ring air-
craft as the vehicle for delivery of thé first H~vomb, while initiating
action to acguire carrier and director eguipment needed to deliver sever=
al bombs. Thereafter, 1 January 1953 at the latest, Alr Force and com=
mand headquarters would forward program changes based on findings from
Ivy and the drogue parachute dummy drops. The conferces decided to de-
lay the training program until the same date and then, if necessary,
carry it out expeditlously. These were the decislons carried back to

Dayton.139

Contractor Prorsress

15

During the period when the /ir Torce perscrnnel corrssponded anc held
periodic conferences in an attempt to straighten out the kinks in the
Brass HRing program, the various contractors continued their development
and ﬁodification work. .

After having cleared up priority and schedule difficulties by apri '
1952, it was assumed that the development of the Sperry automatic flipht
control eguipment would remain in phase. However, in the latter part of
July 1952, the center learned that Sperry feared a lU~wzexk delivery posi=

ponement of the final group of parts—the &ir speed follow=-up unic, th2
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Mach reference unit, and the throtile control unit. These items had been

150

marked for shipment by 1 August. Because there had been no advance

indicaéion of such troudble, the project office immediately contacted
Sperry.

AL figst, company representatives placed the blame on its subcontrace
torst shoulders. These plants, Sperry explained, sent in eqﬁipment which
either had to be returned or reworked at Sperry. Fﬁrthermare, Sperry -
went on to what it considered the heart of the matter, indicating that _

"...as long as Government policy emphasizes so strongly the utilization
of small contractors, these delays wlll be encountered with short advange
notice.™

A few days later, after tho company thought the matter over, it re
vised its explanation. Shifting the blame %o its own shoulders, Sperry
stated that it had allowed no leeway for rejection of subcontractor equipe
ment=-~which was usually a factor that had to be considered. The coxpany
was caught flat-footed because the number of rejections was greater than
normal. Representatives informed the center that company employees wer&
working practically around the clock and through their vacation peried in
an attempt to recoup some of the lost time.lLl As 1t turned out, the
company managed to make deliveries earlier than it:anticipatedalbz

Shortly thereafter, a new unavoidable wrinkle appeared. The B=474
director, to be ready for acceptance in September, fell afoul an Alr
Foree B=47 grounding order which called for & fuel cell inspection and
rr.odiI‘:‘:.c:at,icm.11""3 2y mid-October, however, Boeing informed Wright Field
that the two B=L7B carriers and the B=474 director were ready and awali-
ing government acceptance, according to the terms of the Phase II con-
tract, although there had been no changes to the bord bay nor were baile

T . ’ Ly
out provisions incorporated.*™* This statement could not be swallowew
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completely by development and procurement officials. Boeing!s basic
Phase 1l document, incorporated as a part of the contract, specifically
stated that "...Boeing will evolve a system which would be capable of
refinement to a highly reliable system although trouble shooting of the
design can not be expected." This statement was nqt in line with Boeing's

letter of 25 September 1952 which indicated that ",..only sub~systems
145

will be tested by 30 September 1952."
While talking to Boeing officials, Major Vanden Heuvel learned the
~company was willing to make thé statement that it had developed "...a com~
plete system without further flight testing, even considering that the’
complete system has not yet been ai:"\:w.u-ne.:u“6 The project office feared
that any additional Phase II work, except deficiencies, would come under
Phase III contract and be paid for on a cost-plus-fixed-fee baais.lh? ’

Boeing representatives arpued that further flight testing, "aimply to
prove the system is a complete system," was a needless expense and would
probably only delay the entire program. They felt the government should
accept the aircrafi, proceed with the extended flight test program (Phase
III), and then worry about reliability.

Despite the difference of opinion, both parties were interested in .ar-
riving at a workable system for Brass Ring; therefore, they reached a2 cam-
promise. Major Vanden Heuvel agreed to recognize Boeing's contention timt
it had a complete system=—but unconditional engineering acceptance would
bé withheld until flight tests proved Boelng's point. Air Force observers
would be present at these flight demonstrations, which were actually =2
part of the extended flight test program. Summing up the agreement, Mzjor
Vanden Heuvel stated, M"If this demonstration is not successful and & com—
plete system is not yet available, the work by Eoeing, until a syzteca is

o

demonstrated, becomes a mitter of renegotiation to apply the costs to the
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In-the last week of October, the B-L7 director made its functional

correct phase ol the contract.

test flight, and after the aircraft had flown a total of fohours, center
representatives gave it their stamp of approval required for engineering
acceptance.lhg Because the director was not needed for furthcr test pur-
poses (the B-4T7B's contained equipment which sirmlgted the dlrector's
function), the aircraft was transferred to the Air Force Flight Test Cen-
ter early in December for use with other Alr Force projects until it was
required for Brass Ring.lBD Bécause of subsequent testing delays and
project termination in April 1953, the two B=L7B carriers never receivéd
foermal engineering acceptance.lSl

By the time Beoeing began f{light testing the director and carrier air-
craft, the company was working under terms of the contract's final phase.
Negotiations for Phase III had actually begun before the I2-13 August
1952 conference had been held in Baltimore and washingtoﬁg the center
attempting to get & head start on the decisions it hoped-wand expected--
eneral Yates would mako; Consequently, when Wright Fiel@.obtained tentaw
tive permission to proceed with the extended flight test ynrk and modifi-
cation of the three additional directors (as well as the éwo carriers on
hand), Boeing's contract proposal was already in the projgct ofi‘ice.l5

As was the case with the development contract, the FPhase II1 hegotia-
tions initially appeared in the form of a letter contract, which was
signed on 31 October 1952. It had a face value of $500,000. The con-
tract covered four prinsipal units of work: the extcnded‘flight test
program on the original Brass Ring director and two carriérs, training cf
Air Force personnel at Sperry and Boeing on the remote control and telc;
metering subsystens, coaversion of thres B-L7B's into directers, and fur-

ther modification of the two D~L7E carriers for the director-irone . .
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Although Boeing proceeded with the flight evaluation of the original
BrasskRing aircraft, the Rovernment did not allocate the three other aire
c#art or send personnel for the training program. The necessity fer the
last two actlons hinged on the ultimate fate of Brass Ring-whether Air
Force headquarters accelerated, decelergted, or stopped the project. Its
action, in turn, awaited the outcome of Ivy results and drogue pérachute
test drops of simulated heavy weapohs. Mr, Jordan and Major Helms {the
latter working on the project since Sepﬁember 1952) closely watched an~
other modification task that Boeing had undertaken. 4&s a part of its

—

work on -the .Air Torce Special Weapons Center had 'aut.horized a
bomb bay mediflication on two B=478's to be used in drogue parachute drops
from menned aircraft. This work paralleled that to be carried ocut en
Brass Ring carriers—should the unmanned version receive the nod from
' Hashington.lsa |

The only Zoeing medification that had not received much attention up
to December 1952 was the baileout provision in carriera. In December,
Major Helms, iir. Jordan, and Lieutenant Edward G. Sperry, zircraft es-
cape expert from the Aero Medical Laboratory, inspected Boeing's B-L7B
Brass Ring bailout provisions for the contemplated one-man crew. The es=-
cape hatch installation met the requirements for aceessibility and al-
lowed sufficient room for movement while in escape position, but #re—
vious tests (in conventional B-47's, not Brass Ring aircraft) had not
proven conclusively that there was an adequate margin of safety for 2
man to drop through the hatch, past the spoiler, and into the windstrean.
The three center inspectors agreed that additional tests were ﬁecessary,
even though the proposed speed (250 krots) and height (15,000 feet} were
not excessive for btallouts without an ejection seat. 107

Three dumy drops were held at Boeing curing the early part of
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March 1953. Center witnesses agreed that the tests proved that an es=-

caping person should use a 'cannon-ball" position in order to clear the
aircraft. TFor the most pari, the tests were regarded as successful; how=-
ever, human drops would be necessary before the installation and the
maneuver could be employed operationally. Because of project termination,
these werernever held.lSB'

The one item of Brazs Ring equipment which had not yet been developed,
of course, was the Sperry autonavigator. All during the summer of 1952,
Mr, Pienkowskl, of the Armamenf Laboratory, as well as the Brass Ring pro-
Ject office, wrestled with the slippery autonavigator problem. It was.
the star tracker development that was particularly elusive, and prompted

Mr. Pienkowski to write what appeared to be a report in parody, entitled,

"How to Beat the Subjeet of Star Trackers to Death."” PFor some time after

- the legal battles within the Pacific Mercury organizatian had begun,

Sperry's search for another subcontractor to construct the star tracker
ran into nothing but blind alleys. Some companies could not pronigz a
schedule compatible with the guidance system, some corpamies lacked compe=

-
T

, and at least one company was on the brime of insolvency.l

ot untll November 1952 that Sperry took decisive action, and
this w;i only four months before the extended delivery deadline. The com-
pany decided to build a day-night star tracker itself as well as to sub-
contract for a similar item to the Santa Barbara Research Cent.er.lSB A=
thbugh the Brass Ring Sperry autonavigator was cancelled as such, the
Armament Laboratory planned to carry the autonavigaier ta completion. Gen=-
erally speaking, the idea behind the laboratoryt's sponsorsnlp was to ad~
vance the autonavigation state of the art. In October 1953, it appeared
that the Sperry autcnavigator would be ready for flight tést towzrd the

end of the year—soms 10 rmonths past the February 1253 Erass Ring cslivery

¥See App. 80. -
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Brass Rine Funds

The project office's original estimate of 34,900,000 (made in
May 1950) to complete Brass Ring, remained unchanged until the beginning

of 1952, wlthough it had become apparent from Boeing's fiscal reports

~ that the company was beginning to accumulate a suﬂstantial overrun, cen=

ter personnel believed that some reprogramming could také care of the
matter.* However, in mid-?ebruary 1952, Boeinp dropped a budget bomb=
shell on the center. After a review of overall furnds requirements, the
contractor stated he had to revise the estimate from $4,900,000 to a
staggering $10,300,000.160

Boeing broke down the increase in cost with the explanation that it
had an overrun of ¥1,600,000 on its books, North American foresaw‘a
700,000 overrun on the auteonavigator work, and 3,100,000 was nceded to
cover the expanded scope and lengthened schedule for Brass Ring. The lat-
ter category Boeing also explained. When the project began, Boeing had
submitted its proposal on the basis of "time available," rather than "time
required." Thus, when the deadlines were set back, more time becams
available; this, in turn, allowed an expansiocn in the scope of work. This
alded that air Force and the contractor in devicing a wmere realistic dew
velopment program; unfortunately, it was a costlier one. Boeing enumerat=
ed several other factors that had contributed to raising the last cost
iteﬁ to $3,100,000. Among theae were the training program for Air Force
personnsl, consultant services for planning the opsrational mission, ex- .

tra flight evaluation time, and the bomb bay rodification not originelly

i .
For an excellent overall piciure of project Erass Ring funds, see ADp.

132.
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included. Finally, Boeing admitted that it had grossly underestimated

the cost per hour to flight test a B-47. Taking a look at the finan-
cial>status in mid-February 1952, the center calculated that'the noney
then under contract—33,900,000—=would support the project until approxi=-
mately the first of April 1952, From that date unti) 30 September, the
expected delivery date of the three airplanes, it appeared that 32,400,000
would have to be allocated.161 Wright Field immediately informed com=
ﬁand headquarters of the sitvation and requested the 32,400,000 for fis=
cal year 1952, plus 84,000,000 for fiscal year 1953.162

Toward the end of March 1952 the contractor began to run out of
money; in fact, on 25 March Boeing officials dispatched a frantic wire
stating that Brass Ring work would halt as of 1600, 28 March,: unless
the company received an immediate allocation.163 The center barely met
the deadline and managed 't.o thwart the threatened stoppage of work by
obtaining 1,200,000 of fiscal year 1952 mpney.léh During July, an ad=-
ditional amount (J500,000) had to be secured to cover further ovcrruns.165

The financial difficulties encountered during figecal year 1952 wzre

mild in contrast to the Brass Ring woes of fiscal year 1953. The request

~ for $5,200,000 in research and development funds was slashed to $1,750,002.

Yhen queried, command headquarters stated, informally, that the diflerencs
would be supplied in the form of procurement runds.l66 This supﬁly of mon-
ey never "panned out."

‘The Brass Ring linancial status was given a complete airing zt thz ime
portant 12-13 August conference with Generzl Yates. The center rcpr&sent—
atives also reviewed the costs that could bes expected for the different
Brass Ring concepts being entertained at that time. As mentioned pre~
viously, three avenues of action ware opsn to the iir Force. 7o mset the

drons confipuration re=quiremsnt cnly, Eoeing needed an additional 3750,000

ooT
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fiscal year 1953 funds; to provide the capability afddélivering the first
H-bomb required £6,000,000 more in fiscal year 1953 funds; and to expand .
the program for delivery of several bombs required 511,000,000, which
could be distributed over two fiscal ye=ars.

The compromise effected at that time allowed Wright Field to proceed
with the s;cond alternatife. However, no additional funds ware forth=
coming; instead, the program had to be continued with only the £1,750,000
contained in the original fiscal year 1653 appropriations.167

For a time it seemed likely that Boeing would again run short of cash
by 1 December 1952; in fact, the company's reports showed heavy month-By-

month expenses which promised to quickly dissipate t.he fiscal year 1953

168

appropriation. However, the slow-~down on the modification program,

Boeing's re-examination of its accounts, plus the céi;nny's receipt from
the government of $850,000 for Phase III work, help:-t»to delay another
crisis.169 As it turned out, 1,750,000 was all ther;nﬂject recéived
during the remainder of the fiscal year {except forzidﬂitional terminae~
tion funds). %ﬁ,

Qutside the project office's surveillance was'tﬁiémoney spent for
the Sperry Brass Ring autonavigator. As indicated previously, this was
an Armament Laboratory development and its funding vass separate from that
of Brass Ring. While the guidance systém was being ‘developed specifical-
1y for Brass Ring, Sperry received $2,313,000.170 =

rEs
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According to agreements reached at the 12 August conference, Air
Force and command headquarters promised to make a decision on Brags
Ring's future by the end of 1952--following the Ivy operations and spé--
clal weapons center drogue parachute tests with 50,000-pound objects.
Because the Alr Force Special Vieapons Center had become the responsible
agency for-- it wag that ccntcr's task to evaluate prospects
in the overall H-bomb carrier fileld and make initlal recommendations for
any changes. General }Mills forwarded to Baltimore his suggested policy

changes con 31 Dscember 1952.

The Barinninc of the End

General MHills' basic premise emphasized that “the continuation of
BRA3S RING for delivery of thermonuclear weapons is dependent upon the
non-existence of any alternate delivery methods of comparable effcctiﬁe-
ness which are less expensive." lowever, from preliminary Ivy informa-
tion, the special weapons center had concluded that delivery of H=-bombs
W,.owith yields of Lndcr certain conditions appears feas-
ible..." by means of a B-36 cmﬁioying drogue parachutes., In addition,
the drogue parachute mode of delivery constituted a definite posaibility
for dropping a weapon having a still higher yield.

General 1Mills stated that tests had progressed tc the point where it
haa becoms practical to deliver an il-bomb with drogue pzrachutes, and ac-
curacy was "assentially ecqual™ to that of conventional bomb drops. The
salety factor for a B=36 or B-.7 bomber was more than adequate. The ap;

parent zbility of an enemy to fire at the borb as it walted downward to-

ward its target bhad zlso been tuaien into consicderation.
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From the information at his dispesal, General Hill; concluded tha£
“comparison with BRASS RING delivery on the basis of cost, reliability,
vulnerability, Accuracy, and maximum yield capability for relation to
probable yields, eliminates the requirement for ERASS RING for the emer-

gency capability.' Furthermore, he foresaw little or no role for the

Brass Ring aireraft in Air Force operaticns involving thermonuclear wea=

_ pons. General Mills recommended the cancellation of pfoject Brass Ring

i oo, N

The general recogn{zed that much development effort and money had
been spent on Brass Ring and complete cancellation would nullify the

gains obtained from this expenditure. He thought there were probvably

~ other applications for a drone B-L7, perhaps in weapon effecta and stomia

cloud tests and other experimental work requiring remotely controlled aire

craft with high performance ratings. Therefore, General Mills made the

further recommendations that the Braass Ring project be continued on a de=

emphasized basis, but completely severed from its parent project.l
Desiring background information for the Air Force Special wWeapons
Center recommendations, Wright Field met with that center on 16 Febru=
ary 1953. As the Brass Ring representatives suspected, the special wea-
pons center had predicated its recommendations only on the Heapoﬁ effects
peint of view. Mr. Jordan pointed out that vulnerability of the car-
rier itself to enemy defenses should be recognized. according teo air-

craft standards at the beginning of 1953, the B=36 was more of a Msitting

. duck™ than any other Air Force operational bember. Special weapons cene

ter officials replied that such considerations came under the purview of

command headquarters. The wWrizht engineers, however, held the opinion

ar

that under the weapon system philosophy of developzent, the'
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office should make recommendations concerning every angle of the delivery
problem. The command representative prehenf at the meeting thereupon

agreed to schedule another conference in Baltimore on 22 January to dis-

cuss further the entire carrier program.

This conference, held on schedule, brought together command and Wright

Air Development Center personnel. The Brass Ring representatives brought

up the range aspect of super-bomb carrier operations and presented an

analysis of the B-36, and B-52, and the B-47 (the latter in a manned and

. .
_ unmanned version) with a 50,000 pound bomb load. They also pointed out

that the special weaponS center's recommendation of using a manned B-36

failed to meet the 4,000 nautical mile one-way range requirements o_

The center then asked Colonel Thomas 3. Jeffrey, director of strate-
gic combat systems in command headquarters, for any substantiating rangs

data upon which selection of the B-=36 could be made. Although Colonel

 Jef{rey thought that the original range requirement still stood, he called

Colonel Albert M. Cate, in the Directorate of Research and Development,
Air Force headquarters, to clarify this point. The latter supplied no
direct answer but indicated that the range factor would definltely be

considered in making the final selection of the aircraft to carry out the

On the center's question regarding vulnerability of the B=36, the cone
ference brought out the point of view held by the Strategic Alr Comand--
that the B-34 and B-47 were approxinately equally vulnerable. The only

circumstance modifying this was that the forxer had to spend more time

over enemy defenses, since it was the slower of the two aireraft.

¥see Appendix I~ .
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The center reconmended that Brass Ring te completed, "to provide a
guided missile capability" (this included engineering for a “B" director
and two "B" carriers~-one of which iricorporated the autonavigator). The
primary appreach to such capability incorporated the Sperry autonavigator;
the secondary, a director-drons concept. Center representatives stated,
"To this ehd, the due date (December 1953} for Brass Ring should be waived
and the project conducted in line with other Cuided Missile Programs.“.
In addition, the center asked that consideration be given to procuremsnt
of carrier and director equipmént in line with the drone version "emer=
gency capability" (fiver to ten carriers).

Command headquarters? comment on these recommendations pointed out
that, firstly, "it is not a fixed policy within the iir Force that all
manned capabilities be *backed up' by missile capabilities." Procurenent
of additional director and carrier equipment for emergency capaﬁility
needed a required lead time of 18 to 24 months=~too long to meet the es-
tablished Decerber 1953 delivery date, JSumming up, command headgquarters
stated, "Due consideration should be given to continuing the Brass Ring

_dronc and Sperry autonavigator programs because of the advanced statuﬁ
of development.”

The center considered the conference a partial victory. Its repre-
sentatives returned to the base with the belief that command headquarters
intended to recommend to Washington that Brass Ring be continued until
the éﬁtonavigator had been installed and evaluated in the B=47 cafrier.
Baltimore was also expscted to ask that Wright Field be allowsd to com=
plete the procurcment of three sets of director ecuipment, althougﬁ in=-
stallation in aircraft would only be done if definitely required. O©On

the other hard, there was to be nc further action on additional carrier

equipment (beyond that already installed in the two original B=A7B

carriers),172 - l '
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Despite these plans for Brass Ring continuance, however, the Air
Force -emergency operational Hebomb delivéry plans appeared to be based
on the manned B-36 with a drogue parachute. The basis for this deci-
sion lay in the existing interpretation of an operational capability--~
having five to ten carriers on hand. A B-A7 modification progrém of
such magniéude could probébly not be ready until a, few months befofe
the appearance of an equal number of B=-52%'a., This was the aircraft
which could supplant the B-36 emerzency method.173

Relative to the decisions éf the conference, Mr. Jprdan remarked,
"The ARDC recommendations seem to represent a logical compromise. Carw

rying them cut will insure the accomplishment of the epgineeriqg re-
quired to arrive at an unmanned delivery capability of the—
weapon for the minimum additional cost. If tq; requiremenz-for this
use is finally cancelled, we will still have ;ipotentially useful by=
product——a B-A7 director-drone system-"b ‘

Before the 22 January conferencs, command:ﬁcadquarters had been ine-
clined to go along with General Millst propoaéis; after that, however,
the projsct perasonnel stated that Colonel Jeffrey indicated he would
recomuend completion of Brass Ring to provide a technical capability in
support of project- In addition, headguarters representa-
tives indicated that additional money would b;-dbtained gso that the pro=-

‘Ject office would go ahead with the necessary development and procure-
ment . 175 7

though by this time the center did not expect rapid-fire coordina=
tion of conference results and unequivocal decisions on the exact course
Brass Ring should pursue, it did hope that higher headgquarters would
soon make available more money. Acgcording to information from Boeing, the

stream of funds would becoms dry about 1 March and £1,307,000 was needed
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to continue Brass Ring operations until the end 6f the fiscal year, 30
June. The project office repeatedly poiAted out that it had originally
prograrnmed enough fiscal year 1953 mone:;r (35.200.000) to complete Brass
Ring, but it had actually received only about one third of this amount
(%1,750, 000)

.Despite the fact that Baltimore and.Washington‘headquarters were
aware of the Brass Ring funds situaﬁion, the information was reiterated
in a letter which left Wright Field on 24 February.177 The center by
that time had almoat reached the anomalous position of trying to proceed
according to the 22 Jan;ary agreemsnts and not having the wherewithal
to do it. To make the matter more confusing, the agreements had not yet
assumed the shape of official directives.

Completely unknown to the center was the indication that Baltimore
headquarters had moon shifted the position it had entertained at the
22 January conference. Less than two weeks later, on 4 February,
Colonel Jeffrey dispatched information to General Yates'! office which
contained a complete review of -a.nd Brass Ring and recommenda=-
tions for the imnediate ruture'course.of action.

The cverall projsct for emergency delivery of an H-bomb had pursued
four tongents: manned aireralt wiith a {ree~falling bomb, =zanned air-
craft with a drogue parachute bomb drop technique, manned aircraft with
a glide weépon delivery, and an unmanned method using Brass Ring alr—
crafl. The glide bomb principle had been temporarily relected because
it appeared more complex than the drogue parachute, while offering no
peculiar advantages. However, there were three bomb shapes which ﬁere
being glven consideration for future application. These were "winged"
glide boubs, "blufl-ghaped® bozbs, and bombs with strezmsrs.

Preliminary data from Operation Ivy, Colonel Jeifrsy pointed out,
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had shown that it was even possible for manned aircraft to deliver a
free=falling H=bomb _/Zﬂder certain conditions.
Such conditions limited the aircraft te éigzéh performance jet bomber
which pould attain high speeds and high altitudes, allowing it to be
as far away as possible when the bomb burst. Colonel Jeffrey repeated
the informAtion supplied by General Mills on the drogue parachutes and
brought General Yates up to date on Brass Ring progress.
Colonel Jeffrey went on to cover the range capabilities of the B-36

a marned B-L7B, the B=52, and the Brass Ring B=47B=—all carrying a
50,000=-pound bomb load. The B=36 had a combat radius of approximately
2,000 nautical miles. The manned B-47B had less than half the BE~36's
radius of action; however, when refucled, by a B=356 tanker or s KC-97,
the manned B-L7B could outdistance the B~36. The B=52 aircraft had a
conbat radius "the sams or slightly greater than a B-47 manned refueled
case™; after B-36 tanker refueling, however, the B=52's radius jumped
to 3,500 or 4,000 nautical miles. Brass Ring, not manned even for take-
off, had a range about the equal of the B=36; on the other hand, a Brass
Ring manned aireraft (having provisions for bailout following refuel-
ing), with two refuelings, could travel in excess of 4,500 nautical
miles, The first refuelinsg took place over the.home base; the second,
at a predetermined spot after the B-34 tanker had departed from the home
base or a KC-97 from an intermediate base.

| From the above data, Colonel Jelffrey concluded that the manned B=36
and B-A7 aircraft could offer the first emergency H-bomb ﬁelivery capa=-
bility. The limited range of these two aircraft, however, made it man~
datory to use pre-strike staging or inflight refueling (the latter for
the B=47 only), in additicn to post—cirike staging. "Used intercontinen-

tally," Colcnel Jeffrey went on, "the 3-473 manned and refucled by a-- ’

e,
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B-36 tanker can provide considerably more target coverage than can a
B~36. This comparison assumes a post strike staging in sach case.M

Considering the initial L;,OOO—milei-(range requirements, how-
ever, only the Brass Ring B~47B and the B—;;-both refueled by a B-34
tanker--of fered a definite threat to any enemy on the globe.

Colonei Jeffrey recomﬁcnded to Alir Force headquarters that the B34
and manned B=47B, both using drogue parachute delivery, bes accepted as
the emergency H-bomb carriers. He stated that Meven though the BRASS
RING program would provide an emsrgency thermonuclear delivery capa-
bility of somewhat greater range with the use of serial refueling, thiﬁ
system at best provides an operationally unfeasible, undependable and
unproven method of delivery of this weapon." Furthermore, the colonel
pointed out that the B-52 would come along by late 1954 to strengthen
the Air Force H-bomb delivery potential. Consequently, Colonel Jeffrey
recomnended cancellation of Brass Ring in support ofj-with the

proviso that "...the additional range offered by this delivery system

does not warrant its continuance." Recommendations for the disposition
178 '

_ of Brass Ring, he wrote, would follow at an early date.

By 24 February, Major Helms and Mr. Jordan oegan to gel some clues
as to what had happened. Through telephone conversations with Mr, J.
R. Trusblood, in the command's Directorate of Strategic Combat Systems,
they learned that the poaition of Brass Ring had become weaker and
tﬂat Colonel Jeffrey had wavered from the conclusions he had reached at
the 22 January conference.179 On 24 February, in order to precipitate
a decision, the center forwarded to Baltimore a plan for con£inui:g
Brass Riné "in accofdance with the understandings reached at the con-
ference," adding that implemsntation was under way despite the zbsence

of a confirnming directive.*ao

3
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. preliminary termination arrangements with Boeing.
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Two days later Wright Fleld sent a teletype to Baltimore stating that

. money would last only two more days. MNr. Jordan was scheduled to make a

trip to Seattle during the first week in March and should the center not
receive a Brass Ring funds authorization, he would be forced to begin
igl

At this point-=the last days of‘February and the first few days of
March—the Brass Ring situation became very confﬁsed at the center. For
instance,.Colonel Homer‘A. Boushey, Weapons Systems Division chief, re-
ported at the center staff weekly conference that the status of Brass 
Ring was uncertain and ‘that command headquarters was in the proceaa of
contacting Washington<for instructions.l82 Meanwhlle, lir. Jordan was
discussing termination proceedings with Boeing. On 5 March, Major Helms
talked with Colonel Jeffrey, and the latter directed that the center
continue its termination course and obtain Boeing's cost estimate for
termination. Colonel Jeffrey stated further that the project file
should carry through on termination although Air Force headquarters had
not as yet issued a formal directive to that effcct..le3 Major Helms
also learned authoritatively for the first time that headquarters had
recommcnded to Washington that Brass Ring be cancelled. In the various
conversations, howsver, there was no indication as to the reasons be-
hird the move.leb |

In addition to discussing termination, Mr. Jordan's visit to Roeing's
Se;ttle plant was made for the purpose of witnessing dumzy drop tests
{mentioned previously) and carrier demonstration flights. On 10 Marckh,
Boeing personnel flew the B=473 carrier a total of 63 minutes, during
which remote control apparatus was in operation for 45 minutes. The
automatic takes-off, clizb, and eruise seguence was initiated remotely

frem a ground centrol station. The aireraft azimuth, during teke—ofl,
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was controlled by an auxiliary control station at the far end of tho run-
way. . Subsequent maneuvers, descent, and landing (including remote re-
lease_Bf a drag parachute and application of brakes) were accomplishad
from the ground éontrbl atation. The test was generally satisfactory;
however, theres were several aspects—-certain level flight conditions,
turn charaﬁtcristics, and.the suitability of the aircraft &s a '"bombing
platform'==which required further investigation.

Swrding up his remarks on the test, Mr. Jordan noted, "The flight
was succezsful in every respec£ and dcfinitely proved the qualitétive
adequacy of the Brass Ring system. However, to attain B-47 drone cap—‘
ability, more flight time is deemed necessary to determine the reali-
ability of the system and to incorporate refinements to the syatem Comm
ponents.” Following this flight, Boeing had flown 117 hours of the 147
hours programmed to prove the Brass Ring drones concept; this repre-
sented about 75 per esnt of project completion.185 y

The above flight test was the last official act in the:Brass Ring
development program. Three days later (13 March) Major Hélm; wired
Colonel Jeff{rey that, "lacking both directive for plan of continuance
and funds to continue, Project Brass Ring (MX-1/57) is being orderly
terminated effective 13 March 1953. All work stopped except compilaticn

of data..."lss

Anothar messapge to Baltimore on 1& larch inlcrmed
Brigadier General Floyd B. Wood, deputy for development, that the center
h&d heard of a B=47 drone requirement in the office of Brigadier General
Leighton I. Davis, director of armament. Until this was substantiated.
or rs=futed, the center would held off fermal termination.187

On 28 March, Wright Air Development Center received, in the form of
a telstyps, the first written evidence of the status of Brass Ring since

the cenference on 22 January. "This Hg.," the teletype read, "has

A




recomzended to Hg. USAF tm bs cancelled as a part of

emsrgency thermonuclear bomb del[Iver* 'means. To date, this recommendae
tion h;; not been approved; however, i;dications are that it will be 4n
the very nesr future.," Furthermore, headquarters recognized no require-
ment for BTL7 drones in the Air Research and Development Command; in |
fact, Air Force headquarters was thinking about converting the Brass
Ring B~47's back to their original bomber configuration. Because the

- status of the Sperry Brass Ring autonavigator had been regarded as a
peparate item in terdination talks, the teletype stated that Washingtoﬁ
wap Investigating the p;ssibility of continuing that item of develop-
ment even though no specific requirement existed, The Baltimore mes-
sage concluded, "In event our recommendations are approved, as antici-
pated, ...funds will be previded to close out various aspects of this

program.188

In response to a verbal request from Colonel Jei‘frey,l89 and after
it had talked over the matter thecrocughly with Boeling, the center sube
mitted Brass Ring termination estimates to Baliimore. In-closiﬁg out
the project the Air Force had two options: "immediate or orderly"
termination. Both provided for a Beeing overrun of (125,000 from
Fhase II work, and inspection and check-cut flights for the carriers
amounting to 334,000, and additienal Phase III contractor work césting
33}7,000. In addition, an orderly conclusion required 3115,000 more te
acquire technical data, drawings, test reports, and a sumary report

of ‘the developmental status of the project. This brought the total to
$621,000. Relative to the latter category, Mr. Jordan was of the opin-
ion that '‘the completion of data is considered essential by this Center _

if the Government is tc realizes any appraciable value from the Brass

Ring eguipment." The summary repert, in addition to the technical data,J
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would serve as a substantial background shpuld the project, or a similar

one, ever be resumed. * : _
Up to 28 February, when Boeing entirel? depleted the supply of pro=

ject money, Brass Ring had cost 35,846,500?90

The company had utilized
its own funds until 13 March when developm'ent work stopped; after that,
however, ﬁoeing engineers' continued to work for 10 days compiling dat,a.‘
Seeing no tangible signs of additional government allocations, they too
halted this work,%t | |

Meanwhile, the center stand for completion of the Brass Ring program
bad not altered. It still considered the @woject aa_of the "utmost im-
portance"=-regardless of Brass Ring's suppmrting role or- The
salient factor behind this reazsoning peintssl to the importance of the di=
rector-drone technique as a step toward fufmre m;i.asile projects a direc-
tor concept. Futhermore, the work was in &@-advanced stage and needed
only about 2,500,000 for conclusion. Thim:money would provide two B-;-M?
carriers, one B=L7A c_l_{r:ect.or-—-with their sgmaciated equipment—-plus en=
gineering and hardware for three B~L7B dirwebors.

The center also still urged completiongaf the Sperry autonavigator.
As yet, there existed no proven developmenfa:in this field, and any auto-
navigator project in an advanced starce had, tg be considered as a possible
source.192 Up to March, 32,300,000 had begmput into the program and it
- required 31,250,000 for producing a finis%gt;.product. The Brass Ring
aﬁt.onaviga.tor was cancelled, but with consfant center prodding and the
ald of Colonel Robert E. Jarman, depu y director of armament at Ba.ltimore,'
the autonavigator received official blessimg and the Armament Laboratory
continued to foster the developzment for a __;.irferent px‘o,jec:t..lg3

The official termination directive on Brass Ring emanated from

¥

Washington on 1 April 1953. It relterated what baltimore had wired only
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three-days before. On 11 April Ba gsent the center a brief wiri%
and nine days after that, it followed through with a near facsimile of
the Air Force letter. This trio of Baltimore messages sounded the of-
ficial death knell for Brass Ring. In line with Colonel Jeffrey's re-:
comnendations of 4 February and because General Yates could validate no
B-47 drone requirements, the general ordered the cancellation. Apparente
ly the Air Force did not feel that Brass Ring's greater raﬁgo warranted
project compietion. .

General Yates use of the opinion that any tests requiring a high _
speed and high altitude drons could be satisfied with the QB-61 and QB-
62 pilotless ;ircraft.* In ansﬁer to a peint raised as to the need for
Brass Ring aircraflt to obtain cloud samples to measure blast effects in
future high yield bomb tests, it had been determined that manned air-
craft could carry out such assignments.

To obviate any other possible use for a drone B-47, the general also
stated that the aircralt would not be required for the recently suggested
B-47 vulnerability tests. He implied that actual firing tests would be
held many months in the future; additicnally, it might prove possible
to use a B-29 "test platform'" instead of a BE=L7 drone.

Colonel Jeffrey's letter of 20 April contained identical informatiun;
adding that his offi;e planned to re-program some funds for the {inal .
wrap-up of Brass Ring. 1In conclusion, he asked the center for suggestions
on-disposing of the project's "hardware."lgg

. The genter, in reply, made two alternatclrecomm:ndations. Ita first

was that the aircraft be used for testing combat fire vulnerability. Al-

though General Yates had specifically indicated the aircraft need not be

#
These drone programs vere subsequsntly scrapped.

53
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used for such evaluations, it waé pointed out that a B-29 could not do
the Job because of its altituds 11mitati§ns. More specifically, the cen-
ter foresaw possible employment of the aircraft in evaluating'phe blast
effects and warhead of project Bird Dog.* Such disposition of the B=47's,
however, could not be made untll the aircralt had been further tested;
in other words, the remaining 25 per cent of Boeing's extended flight
test program had to be completed. .

Thne second alternative for the aircraft was to convert them to their
standard configuration. Should Boeing perform the conversion work, the
cost waslestimated in the neighborhood of $1,250,000; howsver, the cen-
ter estimated that such work performed at an air Farce depot would cost
approximately 2€8,000. All other equipment=-trailers, ground suppor£
equipment, and spares-~could be stored or parcelled out to other pro-
Jecta.195

A telephone call from Colonel Jeffrey indicated that command head=-
quarters would not agree te¢ use of the B~-47's as drames. Colonel Jeffrey
was of the opinion that such a plan would be, in reality, merely a con=-
tinuation of the Brass Ring project.l95 About two;ueeks after the telew
phone conversation, a letter from Baltimore confirmed-Colonel Jeffrey's
remarks. Colonel Ernest N. Ljunggren, assistant for~weapons systems in
the Deputy for Development, replied that, "...the ugerof the EBrass Ring
ai;craft for a flight and/or drone vulnerability pregram is not favor-
ably considered by this Headguarters in view of the excessive cost and
possibility of early less of the aireraft in the flight program prior
to receipt of any appreciable amount of data."197

[ )

¥hile these dispositions and negotiations were progressing, the cen-

ter had sent official contract itercination noties ta Boeing on 29 hprile=

Fopm o - . . h
This was a new, large, fragneniing, air-to-air rociet.

- |
- .
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although, of course, company officlals were airaady‘aware of the faci.
" The $621,000 that the project office had'requested.for Boeing's addi-
tion;i services was trimmed slightly t07$618,7hk, but proved enough to
purchase the Brass Ring data.}98
Project Brass Ring had come to an eﬁd, and the only function left
was proper disposition or'its remains. A large pertion of the hardware--
remote control, command link; and telemetering equipment——went to an-
_other project.*‘ Other immediately usable items were drafted by the QB~17
and Navaho projects. The remainder entered the bailiwick of ths Hbapoq
Systems Division's Equiﬁment Branch.199 |
The B-47A director remained at Edwards Air Force Base, becoming a
part of the test inventory. One of the E-L7B carriers participated tiTa
‘¢old weathsr tests at Eglin Air Force Base, but by mid-October 195£;¥£;th
of the B's were standing idle at the center; however, plans called for
their subsequent shipment to Cklahoma C;ty Air Materiel Area. There .
they would undergo condition checks to determine whether or not they
should be scr;pped or converted to their original configuration; addi-
tionally, previous conversion estimates could be verified or changed.

Converting the aircraft to their original status seemed the more likely

choice.200

Conclusion

i

- A proper analysis of Brass Ring could only be made by bearing in

mind that it was but a part of the overall Air Force development to pro-

Vidé the nation with an G=-bomb carrier. Th2 existent state of the art f

{or manned and unmanned aircraft made it obvious, for the timz being,
that the most efficient method required huran intelligence and manipu-

lation to deliver the bomb ard trigger it over the target. However,

¥X~2013~—radar seeker, air=to-surface guided missile.
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when the work began in 1950, it appeared that some of the desired ef-
ficiency might have to be sacrificed to forestall the destruction of

the aircraft and their crews. Therefore, the Air Force had to inves-
tigate unmanned as well as manned Aelivery.
The unmanned development was costly; nevertheless, it could not be
ignored when so much unce;taintysmﬁoundcﬁthe bomb!s destructive poten=-
p

tial. As Brigadier Ceneral Fred R. Dent; Jr., the centert's commander,

~stated in mid-1951, "...the required development time for the carrier

precluded awaiting the developed weapon.... This is not the most de-

sirable and economical method of developing & weapons system."201 An-.
swers to the question marks revolving about the bomb (with the excep~
tion of its size) ware not known until after completion of Qpération
Ivy.

Brass Ring development, from the center and project office level,
was an extremely difficult task.' Not only were the B-47 modificaticens,
the autonavigator develeopments, and the integration of compenents tough
assignments in themselves, but it was the center's opinion that such
work did not receive proper dirsction from higher authority. This set
of circumstances prompted the project office to state; "Although Brass
Ring was established in April 1950 as a 'Special Project! in support
org’-’directives from higher headquarters covering change.a in
project policy have not been in keeping with the expedited nature of '
thé pfoject schedule. Delays in policy decisions and authorization
of funds have made prolect planning and implementation very avicward ,"202

In defense of Alr Force anc air Research and Development Command
headquariers, however, it should be pointed out that in the face of so
many variables a?d imponderables; it was not easy, and sometimes well-

righ impossible, to make concrete decisicns.
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Because of the guestionable and uavering—status of Brass Ring Auriéi
the last year of its development, it was interesting to speculate wﬁat
would have h;ppened if the center's rcqﬁest for $5,200,000 for fiscal
year 1953 had been fulfilled——instead of the receipt of the actual ap~
propriation of $1,750,000. Authorization of the larger amount might

have balanced the scales in favor of Brass Ring campletion, because the.

necessity for additional funds was one reason the drone configuration

. lagpged and was not continued. On the other hand, the money could hav§

been sasily recalled and're-programmcd to other projects.

According to the h‘February 1953 letter from Colonel Jeffrey to
General Yates, the fate of Brass Ring thg on a single thread: it was
the only emergency methed which could deliver an H=bomb to a point over
4,000 nautical miles distant, If this were an absolute requirement, ap-
parently Brass Ring warranted continuation. Otherwise, command head-
guarters thought that a manned B=36 or manned B-47 could provide the in-
mediate capability, with the B=52 soon to rollo§. The only conclusioen
that could be drawn from General Yatea' reply {although not specifically
stated) was that Air Force headquarters foresaw no outbreak of hostili-
ties in the immediate future and waived the 4,000 nautical mile range
as an absolute necessity. Undoubtedly, the availability of bases in
Europe, Asia, and Africa also played a part in the decision,

The Brass Ring development wes a rather coatly one; yet, the stakes
w?rc high. In an era of constant internationzl tensions, an interim
method of H=bomb delivery was a substantial bulwark to the national
defense. Although the Brass Ring method did not prove necessary, it

was a very essential part'of the super-=bomb carrler progranm.
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Ltr., Lt. Gen. K. B. Wolfe, DCS/A{, USAF, to Lt. Gen. B. W. Chidlaw,
CG, AMC, 8 Dec 1949, subj.: Program for Atomic Warfare R&D in the
USAF, in Sp. Weap. Br. files: hsee App. 29-a. .
Interview with Mr. L. E. Toedte, BW and CW Br., Dir. of Sup and
Servs., ANMC, 31 Aug 1953.

Ltr., Wolfe to Chidlaw, 2 Dec 194%, see App. 29-a.

Ltr., ¥aj. Gen. 3. Streett, DCG, AMC, to Lt. Gen. K. B. Wolfle,
DCSAM, USAF, 26 Jan 1950, subj.: Proposal for Special Weapons
Project ("Eagl="}, in Sp. Weap. Br. files:  see App. 2.
Interview with Mr. L. E. Toedte, BW and CW Br., Dir. of Sup. and
Servs., AMC, 31 Aug 1953. ,

Ltr., Streett to Wolfe, 26 Jan 1950, see app. l.

Ltr., Maj. Gen, F. H. Grisweld, Asst. DC5/M, USAF, to Lt. Gen. B,
W. Chidlaw, C3, AMC, 10 Feb 1950, subj.: H-Bomb Development and
Concurrent Carrier Development, in Sp. Weap. Br. files.

lst Ind. (1ltr., Streett to Wolfe, 26 Jan 1950), Maj. Gen. D. L. Putt,
Dir/R2D, U3AF, to Lt. Gen. B. W. Chidlaw, CG, 2{C, 9 lfar 1950, subj.:

Proposal for Special Weapons Project ("Eaple™), in Sp. Weap. Br.
files: _‘ee App. 2-a.

R&R, Col. B. R. Price, Chief, Sp. Weap. Sect., Eng. Div., to Brig.

Gen. R. P. Zwofford, Chief, Eng. Div., 20 lar 1950, subj.: PFroject

cagle, and attached Apt., "Feasibility Study of B=LTE dlrcrali as

a Carrier for the Super Bomb," 16 Mar 1950, prep. by J. Kelley, De-
sign Criteria Unit, Aire. Lab.; Dr. J. ¥W. Mar, DMass. Institute of

Technelery; and L., Levy, Mass. Institute of Technology, in Sp Weap.
files, See App. 3.

Ltr., ¥ui. Cen. D. L. Putt, Dir/R&D, USAT, to Lt. Gen. B. W. Chidlaw
CG, AC, 29 Mar 1950, subj.: liydrogen Bemb Carrier, in Sp. Weap. br.
files, see App. 4.

Tech. Instruction, 2167-34, 7 Apr 1950, in Drone Missiles Br. {iles;
Tech. Instructions, see App. 6.

Tech. Instruction Status Rpt., n. d., prep. by Airec. and Guided
Missilas Seet., in Drone Missiles Sr. files: Tech. Instructions,
see App. T.

RIR, Maj. R. C. Anderson, Airec. and GCuided Missiles Sect., to B, F.
Bayuk, Pilotless Airc. Br., Alrcs and Guided Missiles Sect., 29
dug 1950, subje: Sesponcibility for ilissile Bew? Davelopment, in
Drone iissiies or. files: Directives Friorities, and Terminaticn,
See App. 26,
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Trip Bpt., B=47, Automatic Pilotless Alrcraft, Trip to Sperry Gyro-
scope Company, on 18-19 April, 1950, 24 Apr 1950, by Maj. R. C.
-Anderson, Pilotless dAirc. Br., dirc. and Guided Missiles Sect., in
Drone Hissiles Br. files: Trip Rpts., see App. 10.

Interview with Mr. J. Jordan, Drone Missiles Br., WSD, 10 Sep 1953;
R&R, Anderson to Bayuk, 29 Aug 1950, see App. 26.

Ltr., J. B. Connelly, Eoeing Airplane Co., Seattle, VWash., to. Airc.
and Guided Missiles Sect., 16 May 1950, subj.: Proposal for Study
Contract of Drone B-A7 Airplane, in Drone Misgiles Br. files: Con-
tracts, see App. 12,

Purchase Request, 83207, 17 YXay 1950, in Drone Missiles Br, files:
Purchase Requests, see App. 13.

Ltr., Connelly to Airc. and Guided Missiles Sect., 16 May 1950,
see App. 12.

Suppl. 1 to Contr. AF33(0%8)-12283, 11 Aug 1950, in Drone Missiles
Br. files: Contr., see App. 22.

Rpt., Development Prozress for Project Brass Ring, 11 Aug 1950,
preps by Boeing Alrplane Co., in Drone Missiles Br. files: Progress
(Prime Contractor), see App. 23.

Yeme for Record, J. T. Clemens, Dir/RAD, 9 Mar 1950, subj.: Execu-
tive Committee ﬂeetnng, in Drone Mlssiles Br. files- Conf. Rpts.,
see AppD. 2. .

Memo., Maj. Gen. S. R. Brentnall, Dir/R&D, to Brig. Gen. R.P.
Swofford, Chief, Eng. Div., 10 Apr.1950, subj.: Special Bomb Car—
rier, in Drone Missiles Br. files: Navigation Sys. {Subcentractor),
see App. 8. '

lemo., Brig. G=n. R. P. Swofford, Chlef Eng. Div., to Maj. Gen. S.
R. Brentnall, Dir/R&D, 31 Hay 1950, anJ-. Special Bomb Carrier, see
App. 153 Ri., Col. C. G. Damberg, Chief, Airc. and Guided Missiles
Sect., to Elect. Subdivision, Eng. Div., 20 ipr 1950, subj.: Pro-
Jeet MX=1L57, see ipp. 9a; Cat. 2, Yol. J. C. Harveil, Caicl, Zguip.
Lab., to Col. C¢ F. Damberg, Chiel, Airc. and Guided Missiles Sect.,
1 May 1950, s=e ipp. 9b; Cmt. 2, Sys. Analysis Oflice, Aire. and
Guided Missiles Sect., 3 May 1950, see App. 9¢; Cmt. 2, Col. G. A
Blake, Chisf, Arme. Lab., te Airc. and Guided Nissiles Sect., 12 May
1950, see aApp Gd. ALl of the alove in Drone lissiles Br. files.

Ltr., M, L. Pernell, Chief, Preliminary Design, Eoeing Airplane Co.,
to Adre., and Cuided i{issiles Sect., 21 July 1950, subje: Preliminary
Tentative Evaluaticn of Guidance 3ystems for !iX-1457, in Drone His-
siles Br. Files: Navigation Sys. (Subcontractor), see app. 19.

R&R, J. Jordan, Pilotlecs iirc. Br., Airc. and Cuided lidssiles Sect.,
to Aire. and Guided Hicsiles Sect., 28 Aug 1950, subj.: Guidance
Systems for }X=1457, in Drone Missiles Br. files: HNavigation Szs.
(Subcontractor), see App. 25. '
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R&R, ¥aj. R. C. Anderson, Airc. and Guided Missiles Sect., to Maj.

Gen. 5. R. Brentna Dir/R&D, 11 Sep 1950, subj.: Monthly Progress
Report on Project in Sp. ‘Weap. Er. f:.les:&

Ltr., Col. C. F. Damberg, Chief, Airc. and Guided Missiles Sect.,

to R. J. Helberg, Boeing Airplane Co., Seattle, Wash., 15 Sept 1950,

subje.: Project 1L57=--FPhase II, in Drone Missiles Br, files.

R&R, Maj. R. C. Anderson, Pilotless Airc. Br., Airc. and Guided
iissiles Sect., to B. F. Bayuk, Pilotless Airc. Br., and Guidad
Migsiles Sect., 29 Aug 1950, sub).: Responsibility for Missile B=i7
Development, in Drone Missiles Br. files: Directives, Priorities,
and Termination, see App. 26.

R&R, Cole. R. L. Johnson, Chief, Alfc. and Cuided Miassiles Sect.,

to Srcurlty Policy Div., Intcll. Dept., 22 ¥ar 1951, Sub].:Nickname
for Project MX-1457, in Drone Missiles Br. files: Security Classifi=-
cation. :

Ltr., Damberz to Helberg, 15 Sep 1950.

DIR, Pilotless Airc. Br., 30 Aug 1950, in Drone Missiles Br... .
files: DIR.

Notification of Findings and Determlnatlon, 13 Sep 1950, by E. M.
Zuckert, Asst., Secy. of the 47, in Contr. Distribution and “iles
Sect. files: AMC, AF33(038)~12883

Ltr. Contr., designated Suppl. Ne. 2 to Contr. AF33(038)=12883, 27
Sep 1950, in Contr. Distribution and Files Sect. files: ANMC, see
App. 27,

R&D Info. Rpt. 3 Oct 1950, prep. by Pilotless Aire. Br., Alrc. and
{fuided Missiles Sect., in Drone Hissiles Br. files: R&D Info. Rpts.

Suppl. 2 to Contr. AF33(038)-12883, § Feb 1951, in Drone Missiles
Br., files: Contr., see App. 4l.

Ltr., Contr., designated Suppl. No. 2 to Contr. Ar33(038)=12823,
27 Sep 1950, ses App. 27.

Rpt., Project M{=1456, 31 Dec 1950, prep. by J. Jordan, Pilotless
Aircs Br., Airc. and Guided ¥issiles Sect., in Drone hissiles br.
files: Presns., see App. 3E.

Rpt., Brief Summary—-Project M{-1457, 8 Dec 1950, prep by Filotless
Airc. Br., Airc. and Guided lidssiles Sect., in Drone iMissiles Br.
files: Precns., see ipp. 36,

Memo for Record, J. Jordan, Piletless Aire. Br., alrc. and Guided

Missiles Sect., 13 Nov 1950, subj.: Conference Eeport Status of
¥X=1457, in Drone ¥issiles Br. [iles: Conf. Rpts., ssze App. 33.
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R&R, Col C. F. Damberg, Chief, Airc. and Guided Missiles Sect., to
Col. G. A. Blake, Chief, Arm. Lab., Eng. Div., 16 Nov 1950, subj.:
Proj=ct Progress Repert for October, in Drone Missiles

—Br. Files: Remote Flt. Conirol Instruments, see App. 34.

DIR, Pllotless Airc. Br., 3 Jan 1951.
R&D Info. Rpt., 1 Dec 1950. -

K1

Ltr., J. B. Connelly, Boeing Airplane Co., Seattle, Wash., to Capt.

R. T. Franzel and J. Jordan, Pilotless dAir¢e. Br., Airc. and Guided
Missiles Sect., 16 Jan 1951, subj.: Project }X=1457 Gchedule, in
Drone Nissiles Br, [iles: Trip Rpts., see App. 39. .
Rpt., Trip Report to Sperry Gyroscope Company, 19 Oct 1950, prep.
by N« F. Schrein, Arm. Lab., Div., in Drone Misslles Br. files:
Gen. Proj., see App. 31.

R&D Info. Rpt., 1 Jan 1951.

DIR, Pilotless Aire. Br., 26 Jan 1951.

Ibid., 7 Feb 1951.

RiR, Maj. R« T+ Franzel, Pilotless Airc. Br., Alrc. and Guided
vissiles Sect., to Col H. J. 3ands, asst. for Guided lissiles, Aire.
and Guided Missiles Sect., 12 Feb 1951, subl.: Presentation to
General Futt, in Drone lidssiles Br, flles: Presns.

%D Info. Rpt., Pilotless Airc. Br., 24 Feb 1951.

Ibid., 1 Jan 1951.

DIR, Pilotless Aire. Br., 20 Nov 1950.

R&D Info. Rpt., Pilotless Airc. Br., 24 Feb 1951.

Ltr., Col E. L. Johnaton, Chief, Alrc. and Cuided Missiles Sect.,
to R. Jewett and R. Helterp, Coeing Adrplane Co., Seattle, Wash.,
22 Dac 1530, subd.: Zuileous Urovisions for Crow, (ESLL5T, in
Drone ¥issiles Br., files: Crew Zallout, wsee App. 37.

DIR, Pilotlesa Airc. Br., 22 Jan 1951.

Daily Records, Cps. Office, Eng. Div., 20 Jan 1951.

R&D Info. Rpt., Pilotlesa Airc. Br., 12 Feb 1951.

k%D, Col. C, F. Damberg, Chiel, Aire. and Guided Missiles Sect.,
to 3p. 'eap., Sect., Ops. Office, 3 Aug 1950, subj.: DMonthly

Progress Eeport on Project_ in Sp. Weap. Br. files:
ﬁ see App. 21.
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R%R, Mr. J. Jordan, Pilotless.Aire. Br., Airc. and Guided Missiles
Sect., to Col. H. J. Sands, Airc. and Guided Hissiles Sect., W3D,
7 Apr 1951, subj.: Project Brass Ring, M{-1457, in Drone lMissiles

Er. files: Trip Rpts., see App. LO; RER Info. Rpt., Pilotless
hirc. Br., 15 Apr 1951.

R&D Info. Rpt., Pilotless Aire. Br., 1 Jun 1951.

Ibid.

Interview with Maj. W. B. Helms, Drone Missiles Br., W3D, 25 Sep
1953.

R&R, Col. M. F, Mcllickle, Chief, Arm. Lab., to Mr., J. Jordan, Guide
ed Mlasiles Ject., W3D, 29 May 1951, subj.: lMiniaturized Alrvspzed
and Kach Control System for Project Brass Ring, in Drone Missiles
Br. files: rfunds, see App. 47; R4R, Col R. L. Johnston, Chief, W3D,
to Bud. and Fiscal Br., Compt. Dept. 4 Jun 1951, subj.: Kinlatur-
ized Airspsed and Mach Control System for Project Erass Ring, in
Drone Missiles Br., fileg: Funds, see ipp. A7-a.

Rpt., Project Brass Ring, 11 June 1951, by Maj. R. T. Franzel,
Pilotless Airc. Br., Guided Missiles Sset., in Drone Missiles Br.
files: Presns., see ipp. h8.

R&H, Cold. C. F. Damberg, Chief, Alrc, and Guided Missiles Sect.,
to Cps. Office, Prp. Div., 1 June 1950, subj.: Fonthly Progress

Report on Project -‘-in Sp. Weap. Br. fi.le.'.\:-u

Ltr., V. C. Calloway, Boeirng Airplane Co., Seattle Wash., to Pilot=-
less Alrc. Br., Airec. and Guided Missiles Sect., 2 May 1951, subj.:
atmospheric Information, in Drone Missiles Br. files: Atmospherie
Data, see App. L3.

Ltr., Col. R. L. Johnston, Chief, WSD, WADC, to Dir/R&D, UsSAF, 20
July 1951, subj.: Operational Routes for Brass Ring, in Drone Mias-

 8iles Br. files: Operational and Routes Data, see ipp. 5l.

1st Ina,, {1tr., Johnsiton to Dir/R4D, 20 July 1951}, Col._u. Ae

Romig, Airc. Div., D/R&D, USAT, to CG ARDC, & Aug 1951,+in Drone
Missiles Br. files: Operational and Routes Lata, see app. 5l=2;

2nd Ind. (ltr., Jchnston to Dir/R&D, 20 July 1951), Erig. Cen.

J. W. Sessums, D/Dev., ARDC, to CG, WaDC, 21 #4uz 1951, no sub-

ject, in Drone Hisslles Br. files:; Operational and Routes Data,
see App. 5l-b.

Ltr., Col. . L. Johnston, Chief, W3D, to BDoeing Alre. Co., .
Seattle, wash., 1 lLov 1951, subjd.: Wavigatloﬂal Instrumantation .
for Brass Ring, in Drone lissiles Br. files: Operational and :
Routes Data, see Aipp. 56.

Interview with Mr, J. Jordan and Maj, W. B. Helms, Drone Missiles
Br., W3D, 21 Oct 1953.

RiD Info. Rpt., Pilotless Aire, Br., 31 July 1751,
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RfR, Col. R. H. Blount, Chief, Aero Med. Lab., WaDC, to Guided
Missiles Sect., Proc. Div., aMC, 10 July 1951, subj.: Recommended
—Pest Program Relative to B=47 Aircraft Without Ejection Seats, in
Drone Missiles Br. files: Crew Dailout, see App. 50; RER, Maj.

R. T. Franzel, Pilotless Arc. Br., Guided Missiles Seet., to .
Guided Missiles Sect., W3D, 18 June 1951, subj.: Report of Visit
to Boeing, Wichita, Kansas, Project Brass Ring, in Drone Missiles
Br. files: Trip Rpts., see App. i49.

Rpt., Project Brass Ring, 11 June 1951, by Major R. T. Franzel,
Pilotless Airc. Br, Guided Missiles Sect., in Drone Missiles Br.
files, see App. 48,

DIR, Pilotless Airc. Br., 12 ipr 1951,

R&D Infe. Rpt., Pilotless Airc. Br., 15 Apr 1951.

Ibid., 1 Apr 1951.

R&R, Mr. J. Jordan, Pilotless Airc., Br., Cuided Missiles Sect.,

to Chief, Guicded Missiles Sect., 25 May 1251, subj,: Project Brass
Ring, MX-1457, in Drone Missiles Br. files: Trip Rpts., ses App. 4b6.
DIR, Pllotless Aire, Br., 27 Apr 1951.

Ibid., 24 May 1951. oL
Ibid., 18 June 1951.

Ibid., 19 July 1951.

Ihid., 23 Oct 1951.

R&D Info. Rpt., Pilotless Airc. Br., 31 Oct 1951.

KCL3 Form Mo. 2, R-426-272, 31 Oct 1951, see App. 55. This form was
subsequently replaced by ARDu Form 82. '

Bpt., Peport of Conference wlth MC Persornel on Brass Ring Havigator,
50 ~pr 1951, prep. by . uz.LOuninﬂ, Zgorry aryoscope Co., in Lrene
Missiles Br, files: havidgatlonal Sys. {Alternate), see App. 42.

RéR, Lt. Col. D. L. Anderson, Chief, Anal. Sect., to Mr. J. Jordan,
Piletlesas Alre. Br., Cuided Misailes Sect., 3 May 1951, subj.: Com=

~ments on Sperry lorts Project, in Drone Missiles Br. files: Naviga-

tional Sys. (Alternate), see App. L.
R&D Infeo. Rpt., Pilotless Aire. Br., 1 Apr 1951.

R&R, Col. B. R. Priece, Chief, Equip. Lab., to Maj. R. T. Franzel,
Pilotless Airc. Br., Cuided liissiles Sect., 3 May 1951, subj.:
Sperry NORES haviration Svatem, in Drone Miszsiles Br. files:
Lavigation Sys. {alternate), see app. A5.

RER, Mr. J. Jordan to Chief, Guided Missiles Sect., 25 I.ay 1951,
see App. 4Lb.
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89. R&R, EKr. J. Jordan, Pilotless Airc. Br., Guided Missiles Sect., to
Col. 0. Xrox, Guided Missiles Sect., W3D, 5 Sep 1951, subj.: Report
of Visit to Contractor—Project Brass Ring, in Drone Missiles Br.
files, =2ee App. 52.

9. DIR, Pilotless Aire¢. Br., 20 Aug 1951..

91. R&D Info. Rpt., Pilotless Airs. Br., 31 Aug 1951.

92, Ibid., 30 Sep 1951.
93. DIR, Targets and Drones Br., 9 May 1952.
94. MCL3 Form No. 2, R-426-272, 31 Oct 1951, see App. 55.

95, Ltr., ¥r. R. B. Bow, Boeing Airplesne Co., Seattle, Wash., to lorth
American awn., Ine., 26 Oct 1951, subj.: Project Brass Ring, Auto-
navigator Schedules, in Drone Missiles Br. files: Navigation Sys.
(3ubcontractor), see App. 54. :

96. DIR, Targets and Drones Br., 14 Nov 1951.

97. Ltr., Col. R. L. Johnston, Chief, %WSD, to L. L. Waite, Horth
American awm., Ine., 20 kov 1951, subj.: Precedence for Brass
Ning Autonavigator Schedules, in Drone lissiles Br. files:
Navigation Jys. {3ubcontracter), see App. 58.

98, DIR, Targets and Drones Br., 11 Dec 195l.

99 L] Ibid .

L]

130. RiR, Mr. T. M. Plenkowski, Strat. Bembing Br., arm. Lab., to
Cps. Office, Arm. lLab., 10 Jan 1952, subj.: Brass Ring Auto=
navigator, in Drorne Missiles Br. files: liavigation Sys.
(Alternate}, see App. 62.

101.. R&R, Mr. T. M. Pienkowski, Strat. Bombing Br., Arm. lab., to Ops.
Office, Arm. Lab., 28 Apr 1952 ubj.. Trip Report, in Drone

iissiles -.L. Lll u(‘u:- wion J ey L'\.Lve ......-E), cee ‘rp. 7-.0

102. R&R, Y¥r. T. M. Pienkowski, Strat. Bembing Br., Arm. Lab., to Ops.
Office, Arm. Lab., 19 May 1952, subj.: Trip Report, Brass Ring .
Autonavigator, in Drone Miassiles Br. files: WNavigation Sys.
(Alternate), see App. 7h.

"103.. DIR, Targets and Drones Br., 14 Nov., 22 Nov 1951.
104, Ltr., R. C. Lyons, Sperry Gryoscope Co., Great lleck, N.T., to
Boelng Alrplane Co., Seattle, wash., 15 July 1952, subj.: He=-

vised Delivery Schedule, :¥X-1457, in Drone lissiles Br. files:
Eemote Flt. Control Instr.

105, Ltr., Col. F. B. lood, /3, WiDC, %o Dir/R&D, U3iF, 12 Julyr 1951,
subj.: Carrier for H-bomb, in 3p. Weep. Br. files:
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106. R&R, Maj. R. T. Franzel, Pilotless airc. Br., Guided Missiles Sect.,
to Col. R. L. Johnston, Chief, WSD, 2 July 1951, subj.: Status of
- Project- in Sp. Weap. Br. files:

107. Ltr., Dr. H. M. Agnew, Asst. to the Tech. Dir., Los Alamos Scienti-
fic Labs., Los Alamos, N. M., to CG, WADC, 3 Oet 1951, no subj.: in

3p. Weap. Br. files: —

108. Ltr., Col. R. L. Johnston, Chief, WSD, to ¥r. H, J. Helberg, Boeing
Airplane Co., Seattle, Wash., 3 Nov 1951, subj.: Bomb Bay Potential
for Brass Ring, in Drone Missiles Br. files:, Warhead and Bomb Bay
Mods., see App. 57. ‘

109. PR&D Info., Rpt., Targets and Drones Br., 31 Dec 1951; DIR, .Targéts
and Drones Br., 12 Dec 1951 & 28 Jan 1952; Interview with Mr. J.
Jordan, Drone lissiles Br., w3D, 21 Oct 1953.

110. R&D Info. Rpt., Targets and Drones Br., 29 Feb 1952.

111. Ltr., Dr. H. M. Agnew, Asst. to the Tech. Dir., Los Alamos Scienti-
fic Labs., Los Alamos, N. il., to Lt. Col. M. A., Cristadero, Sp.

Weap. Sect., W3D, & Fecb 1952, subj.: Delivery of evices,
in Sp. Weap. Br. files:# '

112. Rpt., Discussions con Projcct” 29 Jan 1952, prep. by Spe

pe Lre 17 es:HP&R, Lt. Col.

Weap., Sect., wWSD, in 3p. Vea
B. D. Witwer, Nucleonics Br., 3p. Weap. Sect., to Gol. L. V. Harmon,

Sp. Weap. Sect., ¥WSD, 18 Feb 1952, subj.: Trip Repert, in Sp. Weap.
Br. files:~ See App 66. ‘ _

113. DIR, Pilotless Airc. Br., 5 Sep., 15 Oct 1952.

11L. Ltr., Col. R. L. Johnston, Chief, WSD, WADC, to CG, ARDC, 24 Oct
1951, asubj.: Delineation of Responsibility for Project Brass Ring,
in Drone lMissiles Br. files: Directives, Priorities, and Termina-
tion, see App. 53.

115. Ltr., Brig. Gen. J. W. Sessuus, D/Dev., ARDC, to Brig. Gen. D. X.
Yates, Dir/R&D, USAF, 26 Lov 1951, subi.: Operationazl Orpanication
for Brass Ring, in Drone lissiles br. files: Directives, friocrities,
and Temination, see App. 5%.

116. Ltr., Brig. Gen. F. B. Wood, C/3, WADC, to CG, ARDC, 12 Dec 1951,
- subi.: Status of Project in Sp. Weap. Br. files:
117. [LIR, Targets and Dreres Er., 28 Dec 1951.

116. 1lst Ind. {1ltr., Woecd to CG, ARDC, 12 Dec 1951), Brig. Gen. D. U,

' Yates, Dir/R&D, USAF, to CG, ARDC, 5 Feb 1952, Subj.: Operational
Organization for Project Brass Ring, in Dir/Strat. Combat Sys.,
ARDC, files: Prass Ring, 2, see App. 6la.
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119.

120.

121,

J22.

123.

124,

125.

126,

127,

128,

130.

131.
132,

—— 3

1st Ind. (1tr., Johnston to CG, ARDC, 24 Oct 1951), Erig. Gen.,

J. W. Sessums, D/Dev., ARDC, to CG, WaDC, 5 Har 1952, subj.:

Delineation of Responsibility for Project Brass Ring, in Dir/
—Strat. Combat Sys., ARDC, {iles: Brass Ring, 2, see App. 534,

DIR, Targets and Drones Br., Guided Misailes Sect., 20 Mar 1952,
in Drone Missiles Br. files: Directives, Priorities, and Termina-
tion, see App. 69. ’

R&R, Mr. J. Jordan, Targets and Drones Br., Guided Missiles Ject.,
to Col. C. R, Haney, Guided Misgiles Sect., WiD, 26 Mar 1952,
subj.: Memorandum, in Drone Missiles Br. files: Directives,
Priorities, and Termination.

Ltr., Haj. Gen. D. . &D, USAF, to CG, ARDC, 19 Kar
1952, subj.: Dir/5trat. Combat Sys., ARDC,
files: Brass y 3, See App. 68,

2nd Ind. (itr., Johnston to CG, ARDC, 24 Oct 1951), Col. R. L.
Johnston, Chief, W3D, WADC, to CG, ARDC, 8 Apr 1952, subj.:
Delineation of Responsibility for Project Brass Ring, in Drone
ldssiles Br. files: Directives, Priorities, and Termination;
7R 20=14, 11 Sep 1951.

2nd Ind. (1tr., Johnston to CG, ARDC, 24 Oct 1951), Johnston to
C3, ARDC, & apr 1952.

Ltr., Col. H. J. Sands, Dir/iire., D/ Dev., ARDC, to GG, wﬁnc; 4
apr 1952, subj.: Simplified System for Project Brass Ring, in
Drone Missiles Br. files: Drone Version, see App. Tl.

DIR, Targets and Drones Br., 29 Apr 1952.

1st Ind. (1ltr., Col. Sands to CG, WADC, 4 Apr 1952}, Col. K, C.
Demler, C/3, WilC, to CG, 4RIC, 5 June 1952, in Drone lissiles
Br. files: Drone Version, see ipp. Tld. *

Ltr., ¥aj Gen. D, N, Yates, Dir/R&D, USar, to CG, ARDC, & Hay
1952, subj.: B=47 Drone Capability, in Dir/Strat. Combat Sys.,
s, Lilesy Crass ning, 3, st Appe 73

Ltr., Lt. Col. K. B. Eewstt, Asst. for Strat. Coobat Sys., D.Dev.,
ARDC, to CG, WADC, 28 May 1952, subj.: B-47 Drone Capabllity, in
Dir/Strat. Combat Sys., ARDC, files: bBrass fing, 3, see App. 76.

R&R, T, . Pienkowski, Strat. Bozbing Br., irm. Lab., to Ops. ‘
Office, Arm. Lab., 19 lLay 1952, subj.: Trip Report, Erass Ring,
Autonavigator, in Drone Missiles Br. files: Navigation Sys.
({dternate), see App.Ti.

DIR, Targets and Drones Br., 9 May 1952.

F&D Info. Dpte, Targatis oand Srones Dr., 31 iay 1952; 03 Fora 14,
R=426-272, 12 Dec 1932,
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133.

134.

135.
136.

137.

138,
139.

14L0.
111,
1u2,

1.43.
14L.
1L5.

1106-

147,

1LE.
149.
150.

1st Ind. {ltr., Col. Sands, to CG, WADC, L Apr 1952}, Col. Demler
to CG, ARDC, 5 June 1952, sece App. 7}&.

—1st Ind. (ltr., Hewett to CG, WADC, 28 May 1952), Col. M. C. Demler
C/s, WADC, to CG, ARDC, 1k June 1952, subj.: B=47 Drone Capability,
in Drone Missiles Br. files: Top Secret files.

Sum. of WADC Wk. Conf., 27 June 1952, in Hist. Div, files.

Ltr., Col. M. C. Demler, C/3, WADC, to CG, AFSW v 1952,
subj.: Transfer of Respongbility for in Sp.
Weap. Sect. files: see ApPs OFe

DF, Mr. J. Jordan, Drone Misailes Br.,. WSD, to Chief, WSD, 31 Mar
1953, subj.: Items for Commanders' Conference, Project Brass Ring,
in Drone Missiles Br. files: Directives, Priorities, and Termina-
tion, see App. 121.

DIR, Targets and Drones Br., 29 July 1952.

R&R, Mr. J. Jordan, Targets and Drones Br., Cuided Missiles Sect.,
to W3ll, 14 ~ug 1952, subj.: Trip Report=-Project Brass Ring,

in Dronc Missiles Br. filez: Directives, Priorities, and Termina-
tion.

DIR, Targets and Drones Br., 2L July 1952.

Ihid., 28 July 1952. |

Memo, Mr. J. Jordan, Targets and Drones Br., Guided Missiles Gect.,
to Lt. Col. R. 3. Gooech, Chiel, Tarzets and Drones Br., Cuilded
Missiles Sect., 5 Sep 1952, subj.: Trip Repori,. in Drone Missiles
Br. files: Trip Rpta., see App. 86. '

ARDC Form 82, R-426-272, 12 Qct 1952.

DIR, Drone Missiles Br., 15 Oct 1952.

Ltr., Col. K. L. Garrett, Chief, Airc. Br., Proec. Div., AlC, to
Eoeins airplan: Ce., CJoztilc, Wash,, 16 Cob 1552, subi.: Comtrict
AF 33(038)-12883, in Drone lMissiles Br. files; Specs., sec App G0,
Memo., Maj. G. R. Vanden Heuvel, Drone Missiles Br., Guided Mis=
siles Sect., to Lt. Col. R. E. Gooch, Chief, Targets and Drones
Br., Guided Missiles Secti., /zbout 1 Nov 1952/, subj.: Fepori of
Visit to Beoing on 27 Cectober thru 31 October 1952, in Drone
Misgiles Br. files: Trip fipts., sce dpp. 924

ARDC Form 82, R=420-272, 12 Qct 1952.

Memo., Vanden Heuvel to Gooch fabout 1 Nov 1952/, see App. $2.
"WaDC WIR, 6 lov 1952,

RDZ Form li, R=L24-272, 12 LDee 1952,

361



38 =

151. Interview with Miss C. F. Pope, B~47 Unit, Proc. Div., AMC, 12

152, Ltr., Contr. designated Supp. II to Centr. AF33 (038)-12e83,
31 Oct 1952, in B=47 Unit Proc. Div., AiC contracts file,

see App. 95.
153. RDB Form 14, R-h26-272, 12 Dec 1952.

154. DF, Mr. J. Jordan, Drone Missiles Br., W3D, to Chief, W3D, 17
Dec 1952, subj.: Report of Visit to contractor for Project Brasa
Ring, in Drone Missiles Br. filea: Trip Rpts., see App. 97.

155. DF, 1lst Lt. E. G. Sperry, Sp. Proj. Office, Aero Med. Lab., to
Drone lissiles Br., WSD, 23 Dec 1952, subje.: Trip Report, in
Drone Missiles Br. files: Trip ppts., see App. 98; ARDC Form
82, R-426-272, 12 Jan 1952.

156. Rpt., Evaluaztion of Bailout Provisiens, 11 Mar 1953, prep. by
lst Lt. E. G. Operry, 3pe. Proj. Office, acro led. Lab., in Drone
Missiles Br. filcs: Crew Ballout, see App. 117,

157. FPRR, Mr. T. M, Pienkowski, Inertial Sys. Unit, Arm. Lab., to Ops.
0ffice, Arm. Lab., 17 July 1952, subj.: Trip Report Brass Ring
autonavigator, in Drone Missiles Br. files: Trip Bpts., see App. 82.

158. Rpt., A History of the Autonavigator for Project Brass Fing 20 Jan
1953, prep. by Mr. T. M. Pienkow*kl, Inertial Sys. Unit, Jirm. Lab,.,
in Drone Missiles Br. files: MNavigational Sys. {Alternate), sce
App. 105: Interview with Maj. W. B. Helms, Drone Missiles Br.,

WSD, 13 Oct 1953.

159. Interview with Maj. W. B. Helms, Drone Misszles Br., WSD, 13 Oct
1953,

160, DIR, Targets and Drones Br., 14 Feb 1952, in Drone Missiles Br.
files: Funds, see App. 65.

161, I-if,; DT, Col, C. R. Haney, Chief, Tar=ots end Drones Br., (uided
hlSulleS Sects, to Mal. P. Murray, Cuided Missiles Sect., W3D, 22
Jan 1952, subj.: Budget Requirements for Froject Brass Ring, in
Dreone Missiles Br. files: Funds, see App. 63.

162. Ltr, Brig. Gen. F. B. Woed, C/S, WADC, to CG, ARDC, 20 Feb 1952,
subj.: Tunds Status of Bxaus RING Project, in Drone Misailes
files: Funds, 'see App. 67.

163. 1T7, L60-50607, ur. J. B. Connelly, Boeing airplane Co., Seattle,
Wash,, to Mr. . P, Crews, Boeing Airplane Co. Br. 0ffice, Deyton,
Ohio, 25 Mar 1952, subj.. Project Brass Ring, in Drone Hissiles
Br. files: Funda, see ipp., 1C.
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164,

165.
166,
167.

168.

169.

170.

171.
172,
173.
174.
175.

176.

177.

| e

DIR, Targets ard Drones 2r., 31 Mar 1952; D7, Col. O. E. Knox,
Chief, Gulded ilissiles Br., WSD, to Sp. \Weap. Sect., WSD, 12 June
1952, subj.: Funds Requirements for Brass Ring, in Drone Missiles
Br. files; funds, see App. 79. This DF was not dispatched be=
cause identical information appcared in a lst Indorsement to
Baltimore headquarters, dated 14 June 1952. Because the latter
document was classified Top Secret and not reproducible, the re-
trieved DF is included here.

ARDC Form 82, R-426=272, 12 Aug 1952.
DIR, Drone Missiles Br., 30 Sep 1952.

R&R, Mr. J. Jordan, Targets and Drones Br., Guided lMissiles Sect.,
to W3D, 14 aug 1952, subj.: Trip Report——Project Brass Ring, in
Drone Kissiles Br. files: Trip Epts.

TT, 460-65=-594, Mr. R. Gelzenlichter, Boeingz Airplane Co., Seattle,
Wash., to Mr. L. C. McMahen, Boeing Airplane Co. Br. Office, Dayton,
Ohio, 30 Oct 1952, subj.: Froject Brass Ring Modification and Ex=
tended Flight Test Programs, in Drone Missiles Br. files: [Funds,
see App. 93. '

Rpt., Fiscal History of Project Brass Ring, 1 Oct 1953, prep. by
Haj. We B. Belms, Drone Micsiles Br., Wi, in Drone Missiles BEr.
files: TFunds, see App. 132: Interview with Maj. W. B. Helms, Drone
Missiles Br., WSD, 14 Oct 1952.

lst Ind. (1tr., Col H. J. Sands, Dir/iirc., D/Dev., ARDC to CG,
WADC, L Apr 1952, subj.: 3implified Syctem for Project Brass Ring),
Col. ¥. C. Demler, C/3 WADC, to CG, ARDC, § June 1952, in Drone
Missiles Br. files: Directives, Priorities, and Termination.

Ltr., Maj. Gen. J. S. Mills, CG, AFSWC, to CG, ARDC, 31 Dec 1952,
subj.: Continuation of ERASS RING in Support of Project
in Dir/Strat. Combat 3ys., ARDC, files: Brass Ring, 7, see App.10Q.

DF, Mr. J. Jordan, Drone Missiles Br., W3D, to Chief, WSD, D/Ops.,
29 Jan 1953, sub.: Trio Renort for Project Brasz Ring, in Drone
Missiles Br. filea: Trip Epts., see app 1G7.

ARDC Form 82, R-426-272, 12 Feb 1953,

Df, Jordan to Chief, W3D, 29 Jan 1953, see App. 107

D/Cps. DR, 27 Jan 1953.

DF, Lt. Col. R, B. Gooch, Chief, Drone Missiles Br., W3D, to Chiel,
Sys. Planning Office, WD, 8 Jan 1953, subj.: Funding Deficiencies,
in Drone Missiles Br. files, see app. 102.

Ltr., Col. C, E. Fnox, isct. Chief, V/SD, D/Ops, to CG, ARDC, 2L Feb
1953, sub.: Plan of Contirvance for Project Brass Ring, in Crene

Missiles Br. files: Directives, Priorities, and Termination, see
t't;'p-. lll L] ) N




178. Lir., Col. T. S. Jeffrey, Asst. for Strat. Combat Sys.
‘ ARDC, to DC3/D, USAF, 4 Feb 1953, subj.:
= Dir/Strat. Combat Sys., ARDC files:

- 179. Phone transeript (summary), Maj. W. B. Helms, Mr. B. Bayuk, and
Mr. J. Jordan, all of Drone Missiles Br., W3D, with Mr. J. R.
Trueblood, Dir/Strat. Combat Sys., ARDC, 13 Feb 1953, in Drone
Missiles Br. files: Eng. Proj. Record Book.

180. Ltr., Knox to CG, ARDC, 24 Feb 1953, see App. 1il.

181, Wire, WCOWD-1308-E, Col. V. R. Haugen, D/Ops., to CG, ARDC, 26
Feb 1953, in Drone Missiles Br. files: Funda, see App. 112,

- 182. Sum. of WADC Wk. Conf., 4 Mar 1953, in Hist. Div. files.

183. Phene transeript (summary), Col. T. S. Jeffrey, Dir/Strat. Combat
Sys., MDC, and Mzj. W. B. lelms, Drone Missiles Br., W3D, 5 Mar
1953, in Drons Missiles Br. files: Eng. Proj. Record Book.

184, ARDC Form 82, R-426-272, 12 Mar 1953.

185. DF, Lt. Col. R. L. Midkiff, Asst. Dir/Flt, and All-ix Testing,
te Mr. J. Jordan, Drone !issiles Br. WSD, 20 Mar 1953, subj.:
Report on Preliminary Rccoults of Remote~Controlled B-478 rlight,
in Drone Missiles Br. files: Trip Rpts, see App. 118} Rpt.,
Trip Report, 19 Mar 1953, preps by Mre J. Jordan, Drone Missiles
Br. WSD, in Drone Missiles Dr. files: Trip Rpts., see App. 117.

186, \Vire, WoOWD~1383-%, CG, WADC, to CG, ARDC, 14 Mar 1953, in Drone
Misgiles Br. files: Dirasctives, Priorities, and Termination, ses
App. uh.

187. Uire, WCOWD=-1,08-E, CG, WADC, te CG, ARDC, 18 Mar 1953, in Drone
‘#issiles Br. files; Funds, see App. 1l5.

188. Vire, RDDSS-3-23-E, CG, ARDC, to CG, WADC, 28 Mar 1953, in Drone
lissiles Br. files: Funds, see App. 119.

189, Phone transeript (summary), Col. 7. S. Jeffrey, Dir/Strat. Combai
. Sys., ARDC, and !aj. W. B. Helms, Drone liissiles Br., W3D, 11 Har
1953, in Drone Missiles Br. files: Eng. Proj. Record.Book.

190, Ltr., Col. H. 4. Boushey, Chief, W3D, WADC to Col. T. S. Jeffrey,
Dir/Strat. Combat Sys., ARDC, 30 Har 1953, subj.: Termination of
Project Brass Ring, in Drone Hissiles Br. files: Funds, see App.
120. ’

191. DAR, Drone Missiles Br., 24 Mar 1953.

192, D/Ops, DAR, 19 Feb 1953. |

193. DF, Col. ®. E. Jarzon, Dep. Dirfirm., D/Dev., ARDC to Col. T. S.
Jeffrey, Dir/3trat. Combat Sys., .RLC, 4 Mar 1953, subj.: Sperry

Autonavigator, in Dir/3irat. Combzi Sys., ~RDC, files: Brass Lingz,
5, Bec App. 113.
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194s Ltr., Maj. Gen. D. N. Yates, Dir/RD, USAF, to CG, ARDC, 1 Apr

195.

196,

197.

198.

199 .

2Q0,

201.

202,

1953, subj.: Brass ring, in Dir/3trat. Combat Sys., ARDC, files:
Brass King, 8, see App. 122; wire, RDDSS-i4=-11-E, CG, ARDC, to CG,
WADC, 11 Apr 1953, in Drone Missiles Br. files: Dircctives, i
Priorities, and Termination, see App. 123; ltr., Col. T. S. Jeffrey,
Dir/Strat. Combat Sys., ARDC, to G, WADC, 20 Apr 1953, subj.:
Termination of Project Brass Ring, in Drone Missiles Br. files:
Directives, Priorities, and Termination, see App. 12&.

1st. Ind. (Col. Jeffrey, to CG, WADC, 20 Apr 1953}, Col. V. R.
Haugen, D/Ops., to CG, ARDC, 20 May 1953, subj.: Termination

of Brass Ring, in Drone Missiles Br. files: Directives, Prior-
ities, and Termination, see App. 12L-a; lst. Ind. (1ltr., Col. E.
E. N. Ljunggren, Asst. for Weap. Sys., D/Dev., ARDC, to CG, WADC,
9 June 1953, subj.: Teraination of Brass Ring), Lt. Col. R. B,
Gooeh, Chief, Drone lMissiles Br., Wsd, WADC, to CG, ARDC, 3 July
1953, in Drone Missiles Br. files: Directives, Priorities, and
Termination, see App., 129=-a. :

Phone Transcript (summary), Col. T. S. Jeffrey, Dir/Strat. Combat
Sys., 4RDC, and Maj. W. B. Helms, Drone licsiles Br., WSD, 18 lay
1953, in Drone Missiles Br. files: Eng. Proj. Record Book.

Ltr., Col. E. . Lunggren, Asst. for Weap. 3ys., D/Dev., ARDC,
to CG, WADC, 9 June 1953, subj.: Termination of Brass Ring, in
Drone ilissiles Br. [iles; Directives, Priorities, and Terminag=-
tion, see App. 129.

Vemo., Lt. T. F. Olson, Drone Missiles Br., ¥W3D, to all personnel
of Drone Missiles Br., W3D, 17 June 1953, no subj.; in Drone
lissiles Br., filea: Funds, see App. 130; WADS DAR, 29 Hay 1953,

WADC WIR, 31 July 1953.

Interview with Maj. W. B. Helms, Drone Missiles Br., WSD, 23 Qct
1953.

Speech, Remarks by General Dent at Conf. ¢ June
1951, in Sp. Weap. Br. files:

DF, Mr. J. Jordan, Drone lissiles Br., WSD, to Chief, W3D, D/Ops,
31 Mar 1953, subj.: Item for Comaanders! Conference , in Drone

Miesiles Br. [iles: Directives, Priorities, and Termination, aee
App. 121,
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| 372 .
RADIUS OR RAMGE FPOM UCMT BASE (N.M. 7

Carrlier - Without Refuelineg ™: ' - With Refueling - - ™ ¢

B-36H (Manned) 1925 Rad. 2745 Rad. (this is only a
: _ p " comparative fipg-
| ure as the B-36
| does not current-
ly have provision
for refueling.)

B~47 (Manned) 755 Rad, 1390 Rad.
B-52 (Manned) 2,50 Rad. " 2955 Rad.
Brass Ring (Unmanned) 1720 Range® 1250 Range™ (two refuslings

are requiredu=
one gver the
home base.)

*Brass Ring is a one-way mission.

Source; This information was presented at the conference by Lieutenant
Colonel Witwer, Spec¢ial Weapons Branch, Weapons Systems Divi-
slon and is contained in Mr. Jordan's trip report, 29 January
1353, - :




