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Project Camel was a subsidiary project of the Manhattan Engineer 
District, It was financed through an GSRD contract with the California 
Institute of Technology* The California Institute m m  already engaged 
in similar tsar emergency development work in cooperation with the ifavy. 

This Chapter presents a general description of the scope of 
Project Camel* The work, carried out under great pressure, was subject 
to general coordination between Dr* Oppenhelaer of Los Labora­
tories and Dr. Lauritson of GST# This close personal relation assured 
security, unity of research effort and integration with the Los Alamos 
objective, A great deal of the effort expended under froject Caasi m s  
insurance against accident, Jfer failure, of similar work highly central­
ized at Los Alamos, la addition# hosever, there neve assigned to Fro* 
jeet Camel several research, development and testing problems in sup* 
part of the "satin line* work at Los Alaaos*

Hot the least contribution of the Caesl Project m s  in procure- 
aent# where the engineering ability of its staff, t«@ether with contacts 
in the industrial production field in the southern California area, 
sere of tremendous importance to the success of tbs final product*

This chapter covers the history of Project Camel from its inception 
to the termination and transfer of its activities after the cessation of 
hostilities, as described in Section S*
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located in the to# Angeles*&fea was on# of the most discoure.ging 
factor# in keeping abreast of the difficult schedule# and v»a resulting 
in lo#« of irreplaoable time#

c. In order not to place too much information in the 
hand# of any on# individual or firm, a practice had been instituted of 
distributing order# for the simplest possible component# among a# many 
manufacturer# a# were able to produce the item# in the time required* 
the manufacture1 e problem was on# then of adapting hi# personnel and 
equipment to the comparatively mall seal# production# to very exacting 
specifications, of 1 tarns requiring unusual technique# and material#. 
Solution# of the problem# which naturally ares# were difficult to obtain 
in a short tim#, since they were relayed from the Lo# Angeles procure* 
ment office to Site Y, and back again* Further, * small change from the 
drawing or specification which wa# not apparent or appeared unimportant 
to the manufacturer could not b# discovered until the order "*# received 
and tested at to# Alamo## X# discover errors, advise the manufacturer of 
necessary changes and agree on method# by which corrections might be 
effeoted were time consuming operations which were eliminating all 
possibility of adherence to schedules*

d. Xt also wa# apparent that there were other phase# of 
the work on which the La* Alamo# laboratory would need assistance*
These fact# were recognised by the University of California and were

varmade known to fir # Vann cover Bush, Chairman, OSRD.
e. Previous to this time, the California Institute of 

Technology under Contract OJBMsr 1+16 with the OSRD had independently 
carried the develojasent of rookets to a point where the Savy had taken



an active Interest in their use* Pending the construction of large 
production facilities by the Navy, OIT had been induced to undertake the 
experimental production of rockets as a part of its contract* For this 
purpose, the Havy had transferred large amounts of money to the OSED, as 
a result of whioh CIS had developed extensive facilities for the procure­
ment, production and inspection of metal and explosive rocket components* 
Since the peak of Clf*e program had been reached by the fall of lyUkt 
end the Kavy’s facilities were being put into operation, It was apparent 
that the Cl* rocket organization and facilities could be cf tremendous 
assistance to the Quiver si ty of California in the development and pro* 
cureaent of specialised equipment and fabricated parts required for the 
atomic bomb* It was also apparent that this organisation, because of its 
experience with explosives end related fields In rocket development, was 
la a position to provide a great deal of “know haw" in the solution of 
problems with whioh the &os Alamos laboratory was faced*



SSCTIGH 2 * ORGAHlZATIOH 0? "PROJECT CAMED"

2-1• general*
a. At the suggestion of Dr* Bash, Or* a* 0* Lauritsen, 

Director of Research for Contract OEHsr 2*18, was invited to visit !*>• 
Alamos In November l$t& to discuss the problems with whloh Site If was 
confronted* As a result of this visit* Dr* Qppeaheimer outlined ia a 
letter to Dr* Bush, on Sovember 21, 19M m  the extent and manner in whioh 
the collaboration of Clt could be utilised and requested that necessary 
arrangements be effected toward that end (Appendix JML)*

b* To Admiral W* S* Parsons# USS, on special assignment 
by the Havy to the MBD# and In charge of the Ordnance Division at Los 
Alamos, fell the task of obtaining the agreement of the parties concern­
ed* the feraation* by OSRD* of a special committee under &DEG composed 
of Br* J* B* Coaaat# Chairaan, Dr* t* b* Sbyae and Mr* ifrrtley Hows*; had 
resulted ia the transfer of 11,000,000 to contract QEMsr i<18 for initia­
tion of work on a "special War Department project1* (Appendix B-2), 
there was an immediate reaction* however# by the Bureau of Ordnance of 
the Bfevy Department, upon receipt of Inform tlonfrom CIT that it pro­
posed to undertake work on another project of considerable magnitude* 
the tfavy was greatly concerned over the potential effect of the special 
project on its program for rocket development and production* i*hereas the 

. DSHD and CIT had been committed to a reduction la the program of rocket 
production as Kavy facilities became available, there remained problame 
connected with the improvement of rocket performance, and develo|aaeat of 
new types# which the lavy felt required the continued aotiva partici­
pation of top CIS personnel* The matter m s  resolved in a series of



discussions by Admiral Parsons with Admiral Hussey, Chief of tha 
Bureau of Ordnance, and other* In the Navy Department, and, at a con­
ference on 30 December 19̂ 4. in Pasadena, California, reported la a 
letter from Dr* F» L* Efcvde, Chief of EH.vision 3, I?I®C,to Dr. Conant, 
Chairman, HDRC, the necessary agreement* on how the now project could 
be carried on simultaneously ware reached (Appendix 3~3) *

«* Ob 8 January I9U5# Rear Admiral J# A* Furor, 
Coordinator of Research and Development for the Havy, formally re­
quested by letter to Dr# Bush {Appendix B4̂ ) the establishment of Fro- 
jeet Camel at CIT and Inyoksrn, under the jurisdiction of the Savy De­
partment* Fund* were te be furnished by the 0SRB and it was proposed 
"that a new contract be established with California Institute of 
Technology rather than conduct this work under contract OSMsr 1*18",

d# la accordance with the desires of CIT, and for securi­
ty reason*, Clf wa* authorised by letter of F» I*« Bcvde, to Dr* Irrtn 
Stewart, Bxeeutive Secretary, 0SR3, on 2$ January 1&5, to carry on the 
work of Project Camel under Contract OEMsr 413 (Appendix B-5J*

Formal arrangement* for construction of Projeot Camel 
faoilitio* at Inyokero by the Navy Department were confirmed on 27 
January 15^5 by letter of itejor A* C. Johnson, CS, mshington Uaison 
Officer for the SBSD# to Capt* Hanson, Bureau of Yards and Docks 
(Appendix 9-6)0 This agreement m s  later Modified to provide for the 
transfer of MED funds to the Bureau of Dock* through the Bureau of 
Ordnance rather than directly a* previously agreed*

f* Thereafter contract policy and administrative and fiscal 
matters were handlsd directly between Professor E, C* Watson, Official



Investigator for the oontraot, representing CIT, and Drs* Bovde, 
Chairman of NDRC*s Special Committee,and Irwin Stewart, Executive 
Secretary NDRC* Dr* B# M. Horton, Tachnical Aide to Section Lt Divi­
sion 3, NDRC, with office* at CIT for assistance to CIT in the admini­
stration of the contract, was designated Assistant Scientific Officer 
to Dr* Bsvde, with responsibility for approval of expenditure* In 
connection with Project Camel#

g* Ur* Hartley Rowe, * member of the SfDRC Special Com­
mittee m e  aXso a member of the Los Alamo* "Cowpuneher Committee* thus 
permitting liaison between the Los Alamo* laboratory and the UDEC in 
regard to Gif** oontraot.

h* Dr* C* C# Lauritsen, in hi* capacity as Director of 
Reoearoh for CIT wider th* contract end e* a member of th* "Cowpuneher 
Committee", provided necessary liaison between CIT and Lee Alamo* on 
all teohaioal matter**

1* Admiral Far son*, al*o a member of the Cowpunoher 
Committee, furnished necessary liaison with both the Army and Savy, 
particularly in matter* requiring the assistance of either*

S* Responsibility for integration of the faoilitie* and 
participation of Naval personnel of the Bureau of Ordnance of th* Navy 
Department at the Naval Ordnance Test Station, Inyokern* California, 
with Project Camel wa* delegated to Captain S, 3, Burrough, US®, 
Commanding Officer* Bureau of Yard* and Dock* activities at SOTS, 
Xnyokern, were under the direction of Commodore L* H* Sfoellor, DSN, 
Officer In Charge of Construction*



2-2# Initiation of the Work#
a* Thus, the collaboration of 01? wa» effected in the 

work connected with the deYelopmant of the atonic bomb* Ia early 
December l9t& certain key personnel of the CSX organisation were in­
vited to Lot Alamos for briefing and discussion of the problems which 
were faced* Out of these oonferenees grew the realisation that there 
were, in some eases, problems for whioh responsibility could be assign­
ed to GIT in their entirety and other cases in whioh parallel programs 
with Site t and others could he undertaken by Clf* In addition it was 
obvious that CIT was in an excellent position to provide some data on 
the assembly, handling and bellistios of the bomb under field conditions# 

b# In the consideration of the factors involved in the 
use of atomie bombs, it was neoeseary to carry out programs of tests and 
training with planes modified to carry them* Arrangements between OXf 
and SOTS proved valuable for this work assignment*

It mat essential, that a training unit be developed 
whioh would approximate the weight, else and ballistic characteristics 
of the final implosion bomb as olosely as preliminary estimates would 
permit* This problem was assigned to Clt in its entirety*

o* Meanwhile, work was to proceed with great urgency 
on development of certain components of the bomb# In this connection 
Cl? was to render assistance in the design, production and test of the 
metal and explosive components# The work of CIT in the development of 
the explosive components was to include the design, construction and 
operation of a suitable plant for the casting of high explosives# 

d* Upon return of the CIT personnel from Los, Alamos,



i work was begun imraediatoly with great saoreoy* On 19 £<e©«absr 1 Shkt it
was announced at a supervisors* meeting that a new prcjeot had been 
assigned to oontr»ot OEitsr /4I3* ?or soourity reasons it was explained 
aa followsi "the U«S. has no bomb larger than 2000 pounds# It is 
desirable to develop something comparable in ai*e tothe British 
‘blockbuster*, especially for us* from B-29*s* This new protest <#*# 

will be done in collaboration with work already started in Sew l4exioo in 
connection with a proximity fuse.”

a* In the early stages of the work And before the name 
"Canel" had been applied to the project, it was identified by ffl® at the 
*8B* program signifying "blockbuster* or "big boy”# In order to elimi­
nate the possibility of confusion with the name *Fat & w %  used at Site 
T to designate the implosion type atomic bomb* as differentiated from 

( the Jfca* or gun and target bomb, the "SB* designation at Clf was
■ dropped* the name "Pumpkin" was. applied, to the training bomb under 
development by CIT which approximated the design of the final bomb only 
in its external appearance' end ballistic characteristics*

2-3* '■ Scope of the Work* January 19̂ 5* the program had
crystallised te the point that responsibility had been designated, and 
work m s  under way on*

(a) Detonator development*
(b) High explosive develcjttent, including the design 

and construction of an explosives plant*
(o) Comparison and development of firing methods and 

circuits*
(d) Instrumentation, including electronic* mechanical





It was the reaponaibility of each of these sections to oheek or pre- 
par# designs and specifications in collaboration with the Los Alamos 
Laboratory, to prepare orders for fabrication or test# and to provide 
the necessary authority for changes by manufacturers, all toward the 
end of providing Los Alaaos, and related Hites# in the shortest 
possible time, with acceptable materials and equipment with which to 
carry on the work*

e* She work of Section I wee further divided between Dr* 
?* Lauritaen and Dr* F* E# Roaoh* She former was responsible for the 
preparation of designs, and specifications for test of explosive coo- 
ponents* It included, with other ad seellaneou* items, responsibility 
for detonators, spherical pits* nose fusee end molds for the casting of 
explosivee# the last in collaboration with Section 5 of Gif* Kesponsi- 
billty for all work connected with the experimental loading and test of 
detonators was assigned to Dr* F« S. Roach*

d* Actual production, in Cl* and commercial facilities, 
was the responsibility of Section B, headed by Irevor Gardner, as were 
e U  aotivitiee connected with the final inspection of manufactured items 
for conformity with specifications. As e result of Interference of 
Projeot Camel production with rocket production, because of the much 
higher priority carried by the former# e reorganisation was later 
effected whereby responsibility for Project Camel production and in* 
spection was assigned to Section 7* leaving Section B free to devote 
its energies to rocket production*

e* Section 5* under % *  B$ H* Sage, was responsible for 
the production loading of detonators in plants at Eaton Canyon, Pasadena,



and the Naval Ordnance Teat Station, Inyokern, California, in addition 
to the development of facilities for production for high explosives.

f* Seotlon 3i under Dr# I* S* Bowen, was responsible for 
the design and development of apparatus needed in connection with the 
photographic phases of the test work by ether CIT sections, and for the 
development and production of special photographic equipment needed by 
the Los Alamo* Laboratory*

g* The design* production and use of electronic, eleotri* 
cel and raeohanioal apparatus required for instrumentation in connection 
with the various tests was the responsibility of Section 2, under Dr*
C* D. Anderson*

h* Flight and static firing tests were carried out by 
Section t* located at the Naval Ordnance Test Station, Inyokern* This 
section collaborated closely with all other sections engaged in Project 
Camel end with the Los Alamos Laboratory in the performance of whatever 
field tests were required*

1* Other sections engaged in activities associated with 
Project Camel were Section A, Personnel, under Terns 3U Wilson, and 
Section R, Editorial* under Joseph Poladare*

j* In order to make available to CXf the assistance of 
the Manhattan Engineer Distrlot in matters pertaining to priorities, 
expediting* transportation, cossfflunication and draft deferments, Capt*
H* B* Burton of the MSB was assigned to the Institute on 19 January I9k5* 
The history and activities of this office are covered separately* Xt is 
pertinent to note, however, that this office became responsible for 
items included in orders from the Los Alamos Laboratory whioh did not



require development and which could b© procured on tha open market* It 
also served as A relay point; for contact between, the Washington Liaison 
Office and the MED officer assigned to the Saval Ordnance test Station# 
Inyokera, California, ae well as a point of contact and oontrel between 
Clf And the Los Alamos Laboratory in the issuance of orders or requests 
by the latter*

k« the development and research carried out under Project 
Camel were reviewed on behalf of the Government by the Patent Group at 
Los Alamos, fiw Mexico, for the purpose of determining whether patentable 
subject matter existed therein* The Group wa# under the direction of 
K&jor Palph Carlisle Skaith# who In turn reported on the findings to 
the Patent Advisor to the Of flee of Scientific Be search and Development*

This review entailed the reading of all of the reporta 
and such other documents as from time to time bec*me available* as well 
as the preparation of the Disclosures, Applications and Records nece#* 
sary t# protect the rights of the Government in the work being done*

1* The activities and accomplishments of ony one group 
are extremely difficult to delineate because of their numerous divers# 
and interrelated activities* It 1# proposed therefore to continue from 
this point with a description of th» major part# of the work* and their 
relation to the development of the bomb, with mention in passing of the 
responsibilities of persons fend sections of Clf and to# Alamos*

2*5* Statement of the Problem,
a* For the purpose of explaining the work described in 

the following chapter# it is desirable to point out ih# the initiation 
of a chain reaction in tha implosion bomb was based upon the compression







to aeet tho over approaching date for the test of the bomb#
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SSCTIOH J - D2VELQPKSNT OF EXPLOSIVE COMPONENTS

J-l* General« - Previous to th© time that the assistance of CXT 
w&e available to the Lo* Memos Laboratory auoh prelisain&ry work had 
been done on the development of explosive componente of tins "Fat }&nK» 
Included in this work was the development and/or production of <*,-©«- 
ton&ter® end ©olds for th© e&eting of th« high explosive* eoapoaaat*# 
as well ar c they s&seellaneoue parts and it*st? of tost squipKant* for 
whioh responsibility m s  later assigned in whole os» part is the 
California Institute of Technology* For the sake of clarity it ia 
proposed to group the. Id story of the design and dev»l0|ssmi of thess 
explosive edspoasat* in this chapter*

3*a« Detonator gg
a* Early work had been done at Los Alamos on the rnlti- 

point detonation of the implosive sphere by the use of one electrical 
detonator connected by leads of pricacord, a oord datsna&t , to booster® 
located oa the sphere* However# the simultaneity of firing required was 
not attainable by this naans* therefore* work had been feegim on ths 
dovs-lopssont of maltl-point electrical detonation*

b* The problem in this iastaaca was b&Aed t^sa th* princi­
ple of the detonation by shock developed by direct electrical means*

j T
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\ f in  addition the highest possible degree of reliability of
performance was mandatory*





initiating parta of the detonator* Production loading and the problems 
connected with the adaptation of experimental loading techniques were 
under the direction of Dr* EU H» Saga of Section 5* Operations were 
begun In Section 5 facilities at the Eaton Canyon Pilot Plant* Pasadena, 
but were latar expanded into facilities mad® available by the Bureau of 
Ordaanee at th* China Lake Pilot Pl«nt, Inyokern*

by their use it was possible to load manufactured ports* teat their 
peyfbrmnoe and obtain anstrers to production and design problems in a 
minimum ©mount of tine* usually 2/* hours*

stages was tremendous* foy, in addition to the considerable requirements 
.of the detonator test program* large numbers were required for other pro** 

4 r: grams Gcnoorned with the development and test of firing circuits*
ej£pleeivs eastings, metal components* final assemblies and the training 
of aircraft crews*

' Eaton Canyon Plant in collaboration with Section 5* It was expanded in 
Birch 19̂ 5 into temporary facilities constructed in a *Caael" test area 
at WIS, Inyokern* At this site teats were under the direction of Dr* 
Be. £•* Kills* head of Section E of CIT* who worked in collabsratiOK with 
Dr* Keaeho

1* the most iaportant item of equipment ueed is these 
test.* was t high-speed rotating mirror camera developed by* Dr* 1* &>
Bo won* head of Section J* D E L E T E D

Cm These loading f&oilitie* were highly important since

g* The dersond for detonators during their development

h* The program of detonator tests was als© begun at the
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adapted for tha photography of the emergence of shock waves from ex­
plosive castings and the measurement of their regularity in much smaller 
increments. Statistical analysis, of results of tha firing of the bast 
detonator* it m s  possible to produoe, indicated that the failure or lag 
in detonation of one detonator •was fen ever present possibility* To 

eliminate this eventuality detonators with dual initiation points rear a 

developed and tested*,
5-5* Ifelds*

a* By 1 Deo$saber 19^4* * number- Of contracts had been 
made by the Lee Alamos Laboratory through its Los Angeles procurement 
Office to r the production of melds* At this Stag© of th# development 
of the es-plcsive components of the bomb the determination of the geo­
metric division of the implosive sphere was in a statt of flux* So also 
was the development of casting techniques and the design of molds* 
Consequently fen extensive program for procurement of molds had been 
undertaken to permit experimentation with fell of the various shapes 
of casting required for the interior fend exterior layers of the leas and 
non-lea* spheres* in fc range of sizec including l/6, l/3# l/2  a&4 full 
scale*

b* Upon the entrance Of CUE into festive collaboration 
with the Los Alsmes Laboratory fe large number of contract* for laolds and 
other items were either cancelled or transferred to the jurisdictioja of 
Clf* Since they were related to the explosive compcs-satc of the bomb,
<|1S*0 responsibility for their development and production was delegated



to Section 1 and th* particular cognizance of Dr* T* tauritsen*
o* The mold program Involved intoneive work, in collabor­

ation with the Los Alamo a Laboratory, in the evolution of do sign* re* 
qulred for the rathor complicated cooling oyoles necessary to obtain 
homogeneous eastings which were free froa shrinkage oraoks and voids.
To solve this problem ©olds with ooils for the circulation of several 
system* of water were required* Because of the aoouraoy of dimension* 
and quality of surfaoe required of the explosive casting, molds with 
surface* of equal perfection in distension end quality of finish were 
also required*

d* The composition and fabrication of the interior 
lining wa* therefore the most difficult technical aspect of the mold 
program. la order to obtain the necessary aoouraoy of dimension a lead 
alley of low coefficient of thensal expansion wa* required, which in 
thi* instance proved to be* a* wa* not unusual, one in which there wa* a 
very critical shortage# The problem wa* therefore complicated by the 
necessity for developing mold design* requiring as little of the 
material a* possible, leading thereby to * series of problems concerned 
with the casting of water tube* in the rough jacket of the mid am* 
ponont* rather then in the lining and a search for * substitute material* 

e* The production of meld* entailed a eerie* of operations 
for which few, if any, manufacturers were equipped* As a result the pro­
duction of components was sub-contracted to numerous concerns, to assure 
their production in the short time allowable and to provide the varied 
facilities required* Facilities for the casting and finishing of the



w « rinner lining and their inspection, for coaplianco with the very exacting 
specifications, ware provided and oparatad by Ssation I at the Fbothill 
Plant#

f* The demand for mold# was seemingly insatiable, for 
as advances were siade in the teohrdque of easting and no re informtion 
became available on the performance of castings more specific require* 
meats ware possible for siold designs* the work on the production of 
non-quality castings at the Haval Sfltn* Depot, tbrktcrwn, Virginia, and at 
■tee Haval Ammunition Depot at MeAlXestor* Oklahom, required additional 
molds*

S« la connection with the responsibility of CIT for the 
design and operation of a easting plant at STQTS# Inyokern, & more os* less 
independent approach to the development of suitable mold* for the non- 
lens eastings m e  initiated. later, when it m e  dear that success 
could be attained by the u>a Alamos laboratory with lens eastings# wolds 
of other slses and different meehftnic&l design were required to permit 
lens castings in th* ®alt ®>lls Plant with molds incorporating improve* 
monta over those currently in use at Los Alamos,

h# fhe extrseely critical nature of the work of develops 
ment and production of molds is revealed by the fact that the first - the 
eeoozid ** th© third of July cease and went and still castings had not been 
produced in sufficient nusiber for the assembly of a single bonbj never* 
thelees the "trinity* test at Alamogordo, H* a*, m s  carried out on 
schedule, on 16 July 1«&5#

3*4 * Contact ffugeg.
a* In event of failure of the bocb to explode, in spite
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SSCTIOH k - usmopM3HT OF HSXAb OOSSPOSSSfS

JHU General#
a. Matal components ar® herein roughly claased e.a ail 

thoa® not identified as explosive component® of the "Fat a&n% Included 
in this category* in addition to part# for "Pumpkin*", are part* for 
“Pat Men1* auoh a® firing circuit* and electronic fuses, alao handling 
device® and other miacsllcncou® itma*

b. A* indicated in par. 2-4jd# overall responsibility for 
production of metal part* waa given to Section f  working in collabora­
tion with Seotion B, which served a® a procurement and production agency, 
fh® change* in organisation which mad® Section 7 rssponsiblc for the 
actlvitl®® of Section B ar# covered in par* 6-lc* this section deal* 
only with th® d«volopaent cad production of metal or non-explosiv® com­
ponents “by Section 7 *• follow**

fc"*« s a s " *
a* la th® v®ry earliest stag*® of Project Camel, (JIT wa® 

given complete responsibility for th® devclcpaent «nd production of th® 
"Pumpkin" or "praotio®" bomb* Th® program was assigned to Ur* f* 0* 
Lindvall, head of Section 7* Saigas for *n exterior casing suitable 
for th® "Fat Mm" war® provided by the Los Alamos Laboratory*

b, th® problem wa* the design and production or procure­
ment of all of th® components required to make a blockbuster within th® 
limitations act up by the Los Alamos Laboratory, naately that it approxi­
mate th® ballistic characteristics of the *Fat Man1* and also aerve a* a 
conventional bomb*

0* the bomb evolved had an inner “taste* of stool whioh 
waa loaded with explosives at the Naval ifinc Depot, ifoAloster, Oklahoma,



or with inart materials at CIT *s Foothill plant at Pasadena* After 
experimentation with several methods, detonation of the bomb on contact 
with the ground was effected by mean* of sleeves* containing high ex** 
plosives, extending from the inner tank to the nose of the bomb* where 
they terminated in standard service fuses*

d» All of th* production of "Pumpkin” required for develop** 
meat «ad test program® at KOtS* Inyokern* and other site* was furnished 
by CIT* Other production* to cover need* of the Army Air Forces for 
projgraasa of training and operation* wtsre undertaken by-the Bureau of 
OrdKtsnco in th* plant* of Cl* subcontractors* chiefly Consolidated Steel 
Cosspany and Western Pipe and Steel Cowjs&ny* from design* furnished by
CXf * This arrangement was in accordance with agreement* between OSRB

f I
and the Armed Service that no production for service use would be under* 
taken by QS8S research and development contractors* Unite produced by 
the Bureau of Ordnance for service use were used in this country and 
overseas* several units being dropped on Japan with devastating effect 
in the course of the Army Air Force* operational training pro grain,

I*-?* ' tails*
sta Difficulties observed In the flight test program of 

a lack of stability of the bomb in flight led to a program of modifl* 
cation of designs originally prepared elsewhere on the basis of 
theoretical calculations* the program m.a principally concerned with the 
determination of the optimum size and location of drag plate* in the tail 
unit* The work was prosecuted in collaboration with Site T and the 
Army Air Forces*

b* Theoretical advantages in a circular tall wore
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Independently investigated by CIT, with the objective of giving addi*» 
tional rotation and stability to the bomb during descent* Several tails 
of this design were produced by 013? but not before the problems of the 
square tail were solved#

o* the original design for the tail m s  based upon the 
use of Dur&l# an aluminum alloy* for fabrication* A critical shortage 
of this material led to an investigation by CXI of the possibility of 
substituting steel* While the problem might seem simple on first 
thought it m s  not* because of the requirement that the weight of the 
steel tail should not exceed that of the alumlnvw. tail*

d* Primary production of tail units was the responsi­
bility of the Detroit branch of the Los Angeles procurement office* 
Recommendations by Clf for modification of the tail ware transmitted 
to Los Alamos for further consideration and incorporation in the design* 

k-k* Spheres*
a* Preliminary designs for the sphere, or metallic 

casing surrounding the Implosive sphere, were prepared at U s  Alamos 
and the problemrof procurement and farther development was assigned to 
Clf*

b. This work wa« delegated to the group in Section ? 
under Dr* P* C* Lindvall who was responsible for the design modifica­
tions necessary for its integration with other ever changing components. 
The problem was particularly difficult because of the large diameter 
required and snail tolerances permitted in its manufacture* Few firms 
in the west were able to undertake it* manufacture because of these













4-9* Bundling Equipment*
a* to provide for transportation of bombs from point# of 

assembly to plan* loading points* equipment of special dosiga was naeded. 
Adaptations of standard equipment had bean used by tha Section K at 
SOTS, Inyokero, in tha early stages of tha test program, but in order to 
transfer the bomb to hydraullo hoists, located in specially constructed 
pits, crane equipment was required* The loading prooaes was much too 
oumberecme and offered »aay opportunltias for damage tc the bmto and 
possible detonation of it* In order to permit loading of planes at 
fields where special pits might not b® available it was considered 
necessary that special transportation equipment be provided.

b* Designs wars prepared by collaboration between the 
Loe Alamos Laboratory and Section 7* Uttar was requested to pro­
cure the equipment*
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v SECTIOH 5 - FLIOHI AND STATIC TESTS

5-1* General*
A* Integrated with the pragma for design end production 

of metal and other part* of the boab waa sn extensive pro gram for to at 
of pert* and assemblies of live and inert "Fat tSmn and "Pumpkins**
Since th* expeditious development and production of bomb oozaposenta m s  
dependent to a large degree cn th* speed and aocuracy with whioh test 
information could be obtained on th* performance of theoretical designs* 
and since schedule* for the Trinity test and subsequent delivery to th* 
enemy were set and re*et not from the point of view of providing time 
for the required work but because of the necessity for earliest possible 
use of the bomb, the work of this program wa» of the utmost urgency*

( Thle and other pro grama were further complicated by the requirement*
for a program of training and operation* in the delivery of an atomic 
bomb to th* enemy#

b# Th* purpose of the program was to obtain complete in* 
formation on condition* within the bomb durifig flight from airplane to 
ground, and included# among other things, the determination of vibra­
tion, temperature, air pressure, moisture influx and precise barometric 
data* In addition, the program waa to serve a* the moans for the check 
and assimilation of data on the assembly and performance of designs for 
the bomb under field condition*# in order that production models could 
be crystallised. It » ?  also intended to furnish data required for the 
development of ballistic tables* The program wa* concerned with the











at three static firing sites*

(3) Three small magazines*
The above facilities ar# ia addition to th# temporary facilities een» 
struoted in connection with the detonator tost program also conducted 
ia this area*

o* Assembly Area*

(1) fm buildings for assembly of live and inart bombs*
(2) One building for storage of bomb component* sad

inert unite*

0) 0ae building for the assembly tmd operation of 
telemetering equipment*

d* fianges*
(1) Extension of eleotrio oirouite*
(2) Construction of miscellaneous experimental

faeiiitien*

5-6* ^ b  Assembly Buildings* - At the request of the Los 
Alaaoe Laboratory, work retired for the procurement, crating and' ship* 
meat of materiala needed for the construction overseas of three air- 
conditioned bomb assembly holdings, complete with handling eqpijs&eat* 
m s  undertaken at HOTS by Capt* L* K* Sfeellor, Officer ia Charge of Coa« 
str̂ iotioa, representing the Bureau of Yards and Books* the magnitude of 
this task is indicated by the fact that the shipment was composed of ten 
car lead® of crated materials, some of which,in order to meet the sailing 
schedule, had to b© flown on a special plane from the east coast* la 
order that the design of the building might be tested before its



erection oversea*, a building similar in all respects to the design for 
the overseas building was erected in the assembly area at HOTS and used 
by Section 2*

5-7* Change in Organisation* * Section I, on initiation of 
Project Camel, was a part of the Clf organisation* however* in aooordeajo* 
with an agreement previously effected with the Savy, this Section was 
transferred on I April I9l*5 to Civil Service and became an initial part 
of a research and development staff then being organised to carry on the 
Eaval program at HOTS, Xnyokem# Thereafter all work connected with 
Project Camel continued under the technical guidance of CIT*

5-9* Telemetering* * Da the series of drop teats much infer* 
aation was required on the performance of various ooaaponeks of the bomb 
i» the interval between it* release from the plane and its contact with 
the ground# The responsibility for development and production of 
suitable radio equipment* together with mechanical devices necessary for 
operation of the radio equipment, was given to Dr# C# D# Anderson, head 
of Section 2« fo furnish a permanent visual reeord of the Information 
obtained by telemetering, considerable collaboration was required with 
Section 3 under 1* S. Bowen#

5*9* Photography#
a* A great deal of photographic information was required 

of the operation of equipment within the plane, of the action of the 
bomb in flight and of its detonation and resulting blast on the ground. 
This work ms accomplished with the aid of equipment developed or fur- 
aished by Section 3 or made available by the photographic laboratory at



KOTS, Inyokarn*

b. The spaeiai camera developed for uso in the ta*t of 
datenators and explosivo casting* is doacribod in Paragraph 0«1O«





of Project Camel greatly exceeded that of the rocket program the effect 
on the latter can. well be imagined, Thus on the ninth of April steeps 
were taken to reorganise Seotion B by setting up a separate group; under 
Trevor Gardner with separate facilities for rocket production* that 
part of Seotion B concerned with Camel production was transferred to 
Section 7# under Dr* h* C* Lindvall, in view of the fact that Scotian 7 
had been primarily concerned with the design and development of metal 
components for "Pumpkins'**

d. Simultaneously an extensive modification and re«* 
arrangement of the Foothill plant was undertaken to enable it to satisfy 
the requirements of Project Camel* %■ I Msy the plant was 95# engaged 
on aam«l actiritips* } f

e« | At approximately the same time and in accordance with
i; .

the desire of CIS and OSRD to be relieved of responsibility for rocket 
production, negotiations were under way with the Savy Department with a 
view of transferring the SIS production facilities and operations to a 
commercial organ!Ration* Transfer of function to the General tire and 
Rubber Company on 15 July required further extensive reorganisations of 
personnel and apace* to provide necessary security by segregation of 
operations in the foothill Plant and in offices located at 1020 Green 
Streets Pasadena* J ■

f* The facilities and operation of the foothill Plant are s 
covered in a special report dumber K* J2 entitled "Project *Wel Production 
Facilities, CIT Foothill Plant" and dated 18 Say 19̂ 5* The ©rgiaization 
of Section » included over 1Q00 persons and handled all administration.



buying. Inspection, and expediting shipping and production, except for 
procurement done by Section J3*

and necessitated in many ease* the placing of duplicate orders with 
several firms to assure deliveries in the time alleged* Several large 
concerns, notably the Joshua Bendy Company of Saa >Ya»cl sac* and the 
Consolidated Steel Company and Western Pipe and Steel Company of Los 
Angelos* were engaged is the production of parts for wfat Sisf*** 
wPmtpkin*w and molds# Jfcld production was also undertaken by the Skr* 
Island mvy Yard for CXT*

6*2* Ccst* *» the work of Project Ctaael m s  began with the thought 
that it could be superimposed on the work being done for the rocket pro­
gram* Cne million dollars had bee® estimated la the beginning a* suf­
ficient to cover procurement and Cl* expenses for a considerable period 
of time* %  the middle of December this amount had been increased 
to 13,000,000 to cover a period of six months* By 1 Sky 100 this amount 
had been expended and commitments were approaching a peak of §l»500s000 

per montfe* Within a period of nine months approximately #7,500*000 wa# 
expended*

g* Ifest of the subcontracts let were to ma&ix concerns



SECTION 7 * DEVELOPMENT OF HIGH EXPLOSIVE PRODUCTION TECHNIQUES

7-1* 3enoral» - the discussions between Br* Oppenheimer and Dr* 
C* 0* Lauritsen in November 19UU led to an agreement that CIT w»uld 
undertake thedevelopment of techniques for production of snail scale 
non-lens casting* a* a program entirely independent of the work at th# 
Los Aiaaos laboratory* In th# latter part of December l&U Dr* B« a. 
Sage m s  requested by Br* Lauritsen to study th# program requirements 
and to prepare a preliminary statement of the physical requirement* for 
a suitable plant and an estimate of the cost of it* construction* This 
report m s  to be prepared with the understanding that th# initiation 
of work on the easting program m s  a matter of the utmost urgency*

7-2* Site* * la early January, after consideration of site* at 
( the Naval Ammunition Depot, Hawthorne* Nevada, th# Naval Ordnance Test

Station, Inyokern, California, and other* ia the environ* of Pasadena,
- a site m *  selected in th# Salt Well* Valley on th# reservation of th# 
Naval Ordnance Test Station* Inyokern* Thi* site m s  adjacent to the 
Navy** China Lake Pilot Plant then partially ia operation under CIT ia 
th# experimental production of rocket propellant#* Th# reason* for the 
selection of this *it* mrei First, that the contiguity of th# two sit#* 
would permit th# general administration of the Sait Well* Pilot Plant 
with a minlwsa of additional administrative personnel, and second, that 
since CIT would be concerned with the operation of th# plant only for 
the duration of the war, it* operation could be taken over and continued 
thereafter by the Navy with little change ia personnel or other inter­
ruption* Since the missioa of the Naval Ordnance Test Station m s  the

(\



performance of experimental work* the Salt Welle Pilot Plsuat could be 
operated and supervised by a class of personnel which would not usually 
be available at a production facility such a* the Kaval Ammunition 
Depot* Hawthorn#* Coneideration of the requirement* for housing and 
, related facilities at an independent site eliminated the possibility 
©f locating the plant near Pasadena# the site at NGfS, Inyokem, had 
the additional advantage# of being reasonably close to Pasadena and not 
requiring a further spread of Clf activities*

7*3* Type of Construction* * Preliminary consideration of th# 
problem indicated that the program could be implemented by construction 
of temporary facilities, for the development of production techniques In 
connection with small scale casting#* By this approach* the facilities 
would be smaller and simpler to proouro and construct, the saving in 
time appreciable and the loss in the event of failure of the program 
smaller* However, in view of the following consideration# the proposal 
for construction of minimum temporary facilities wa# rejected*

a» the only facilities for experimental work on the easting 
problem* which were located at ta$ Alsaaoa* were temporary’ and inherently 
hasardous#

b* The Navy Department would not consent to the operation 
by others of an explosive# plant on a Navy base which did not conform to 
the standards of safety adopted by the Bureau of Ordnance*

c* Development of casting techniques by preparation of 
small scale castings could b® accomplished in facilities designed for 
preparation of full scale unit#* *
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modifications waa granted, subject to review of more do tailed da signs 
at a later data* Because of the fact that the axaot nature of the work 
could sot be divulged to the persons In the Bureau of Ordnance who were 
responsible for the approval of safety provisions, somewhat wore refine* 
aents were included than were inherently necessary, in order to provide 
for the ûnknowns1**

b* Further consideration by Cl? of the proposal that it 
assMgne responsibility for the design, construction and operation of ths 
plant led to m  agreement that the expenditure of funds for preparation 
of working drawings and construction of the plant should be the responsi­
bility of the H&vy Department* Hereford, the responsibility for awarding 
and administration of arohiteot-engineer and construction contracts m s  
transferred after agreement with the Bureau of Ordnance to the Bure&s* 
of Yards sad Books, which was then engaged ia the construction of other 
station facilities* The firm of Salmas and Karver of 1*0$ .Angeles m s  
retained as arohitaet-enginesr by the Officer in Charge of Construction 
under a cost plus a fixed fee contract (Hoy 11768) and attended the first 
meeting with CXT and the Navy on 19 January 19̂ 5* At this time it m s  
agreed that th* arohi teot-englnesr would develop plans in accordance with 
preliminary sketches to be provided by CIS and that all plans and con* 
struotion wore to bo subject to the approval of 0X7*

o« It was also agreed that Clt would retain responsibility 
for the design, procurement and supervision o f  th* in s ta lla t io n  of all 
operating equipment, whioh would be installed by the construction  con« 
tractor under his oontraot with the Kavy*



d* la accordance with safety policies (agreed upon with 
the Bureau of Ordnance, exploeiv* operation* were to be conducted in 
heavily barricaded structure* and those of a particularly hazardous 
nature were to be controlled from pointe outside the barricades# This 
required the design and procurement of special hydraulic equipment, 
periscopes and remote control apparatus* Shis work was undertaken by 
engineering and procurement group* of Section %  who collaborated on 
occasion with the engineering group* under Section* 1 and 7#

e* Construction operation* were begun on 1$ February I9l*5 
by Haddock Engineer* Limited, with the construction of a contractor** 
camp and grading of roads. It was *oon apparent that if the proposed 
schedule were to be met* unusual measure* would be required to assure the 
delivery of construction material* and to eliminate delay* resulting 
from lack of authority in the field*

f* The problem* were resolved in mid-ifarch by eetablisfc* 
meat of a policy by Rear Admiral 6* ?. Bussey, Chief of the Bureau of 
Ordnance, that authority for Project Camel construction should rest with 
the parties moat concerned* Thi* policy wa* outlined by him to the 
Chief of the Bureau of Yards and Docks on 17 March l<&5* (Appendix 8-7)* 
Specific authorisations and delegation* of responsibility ware made as 
follows*

(1) To Captain S# I* Burroughs* USjr, CoBsaaadiag 
Officer, KGJS* Inyokem, was delegated responsibility for determination 
of safety requirements, upon advice of the Bureau of Qrdnaaea Safety 
Engineer, and authority for the approval of construction in connection





whioh was located ia Los Angeles. Poor coEEiunications with this office 
aoon indicated th© need fop quicker transmission of requests for pri­
ority assistance frow th© contractor’s prcasuresient office to Washington 
than could be attained via SCEPS> Inyokern, so arrangements were effected 
for their processing through the Loa Angeles Area Office of the i'4an- 
h&ttan Engineer District. This was one of the minor difficulties, ex* 
perienced in attesting rapid construction at a location so maote*

7-7. cfrsreg
a* During the tim intervening between tbs start of the 

project in Jwamiy and the first of April, unexpected progress had been 
made at Los Alamos os the desvelopesnt of the lens method# which sore or 
less obviated the need for further development of the non-lens sssthod 
assigned to CXT. By action of the Cowpuacher Comittee# treaandous 
effort was being exerted on the lens program at £oa Alassos. As a 
result# the effort being expended on the design and production of ©olds 
for the Salt Bella Pilot Plant m s  transferred to acids for' the & »  Alamos 
labca-atoiy. f his togothar with a lag in the design and procurement of 
mechanical equipment for the plant, due to a shortage of qualified 
engineering personnel and th© fact that the buildings were raore ocasplcx
than originally anticipated, was a combination of factors which delayed

• • ! ■ ‘ ■ ; ; ■ • • • • •

the completion of th© first increment of construction and caspletioa of 
the installation of equipment until August. However# fro© the tiise that 
procurement of materials and development of plans would permit# work on 
construction waa carried on on a twenty hour# seven day week schedule*

b* By the latter part of March it was apparent that the
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purpose for which the Salt Well* Pilot Plant was originally intended, 
tha development of small seals non»lans easting techniques, no longer 
existed, and that If tha plant were to serve any useful purpose 11s would 
he necessary to supplement its facilities to permit work on small end 
full seale lens eastings*

«• Ga 18 April 19̂ 5 the oonstruetion of facilities for 
the preparation of lens explosives was therefore authorised* fhe 
faeilities required were si* buildings for the breaking* grinding* 
drying, sising, weighing and inspection of explosives and one building 
far the preparation of Inert metal powders* These holdings comprised 
Increment Three of the pilot pleat oonstruetion program and were con­
sidered of sufficient importance to require their construction with the 
same urgency as had been designated for Increment One*

7-8* Increment 2* - On 8 l*y 1&5* the Officer in Charge of Com 
struotlon was authorised to proceed with the previously delayed eon- 
struotlon of Increment Two of the plant facilities* This authorisation 
covered the Construction of an administration building, laboratory* shop, 
change hfsuse and laundry for completion of the mnrlea srsa* Because 

, of the fact that the operation of the Salt %lls Plant could be begun 
by the us# of sendee faeilities available in the adjacent China Wee 
Pilot Plant* uhlch would not be put Into full operation until after 
September 1B loss urgency wa* attached to the construction of these 
facilities than was required for the construction of the previously 
authorised Increments One and Three* However, three buildings were 
included la this Increment to supplement the inadequate and temporary
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facilities previously constructed in the Saton Canyon Pilot Plant at 
Pasadena and in th* Camel test Area at Inyokern for the test firing of 
detonators and boosters* These buildings were a small atag&sine, a 
firing bay and a control building# their completion was deemed as urgent 
as Increments One and Three#

7-9* Increment 4*
a» In a meeting os 6 April 1&5 between %* C# 0# 

jUuritsena Admiral W# S# Parsons snd Dr# I* 3* Sage* the consideration 
of the machining facilities for high explosive* then in existence* or 
authorised, led to agreement that in the event of loss of th© machining 
facility at kos 41mws* the one facility under construction at layoketrn 
as part of increment One -would be inadequate to meet production re­
quirements* It was therefore decided that additional machining capacity 
should be provided In the Salt Wells Pilot Plant* To comply with re~ 
strietiens set up by the Bureau of Ordnance Safety Engineer for use of 
the machining building under construction in Increment One* it was deemed 
advisable to split the operations connected with the machining process 
into five phases# For this reason five buildings* one Iter each of th* 
four machining operations and one for preparation, of easting* for machining 
were designed# On %  Jfey 19^5# the construction of this group of 
buildings* known as Increment Pour* was authorised# As was th# ease 
with Incrwaentsjone and Three* this Increment was assigned a ntsaber one 
priority*

b# Except for eight adwncs^baso type meguzinos* author'*' 
ized on 10 April I9U5* to provide raw material storage space in the
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station magcsine ar#e for plant ua«, there were no other major author!* 
aatlons directly attributable to the high explosives development progreat 
at layo learn*

7-lQ* trial Operation# # the installation of equipment in 
building® of the first Increment wa» begun before completion of the 
structures in mid-July fcnd sufficiently completed by mld«-£ugast to per* 
ait the initiation of melting and. casting operations* In anticipation 
thereof* requests were made through IV# idwaritsen on 31 4«ly for tbs psre« 
p&ratioa of sphere.* with lame type blocks at the rate e>£ on® cphers* 
per we-sk frcss 1*5 Augast and tm  spheres per w*efe from 1 Septesaber* trial 
operation of the plant with inert material* had barely begun when 
latioa# of the order* were received as a result of the cessation of 
hostilities#

' 7-U# greasing Son-Laas fllceks* Ie the spring of 1^ 3 indejM&ndent 
work m e  begun by Section 3 on investigation of technique for pressing 
non-lens blocks* the work was chiefly concerned with the design & M  
procurement of mall scale die* for us® in a IS inch hydraulic press* 
PersdUsion of the Bureau of Ordnance was obtained to uaa a pr««s* of thia 
siKe in the Chin®. Laks pilot Plant at 50TS„ Xnyofcarn* and work pro* 
greesed to the point ©f pressing inert block* before it sa® dropped in 
view of the change in emphasis froa non-a«a» ta lens blocks* the result® 
obtained gave location that th* method #&* feasible but that con** 
siderfcbly mors develojsaont work and facilities would be required for its 
perfection*



SECIIOJJ 8 - TSRMIHATIOH AM) TRANSFER OF CAMS I, ACTIVITIES*

8-1. general.

a* The participation of Cl? in war resoaroh and develop­
ment had boon independently bogun for the development of rockets end had 
inadvertently grown to the extent of employing over 3000 persons for ex­
perimental production of rookets and the dev*lo|»ient and production of 
components of the atomic bomb* this work wa* entirely foreign to the 
peaoe-tim̂  pursuit* of the Institute and to am* extent could fee said to 
fee a misdirection of the efforts of the cl? research staff* Insofter a« 
it was concerned with actual produotion program*# Suoh endeavor had bees 
undertaken only on persuasion of the Institute that it* assistance was 
essential to the war effort and with the understanding that it would be 
relieved of responsibility for produotion a* soon a* other means could 
be developed to carry os the work* Cl? also agreed to th# organisation 
of other group* such a* the test section. £Section E) at HOTS, Inyokern, 
with the clear understanding that they would in time be transferred to 
the Kavy*

b* the initiation of Project Camel by Cl? was a com­
plication to the otherwise clear out program for th* transfer of facili* 
tie* and personnel to Mry jurisdiction and required many compromise* 
with the policies of both SIS and the Savy*

e* this transfer of jurisdiction began with the transfer 
of Section B to Kavy civil service on 1 April 1^5 and, as previously 
stated, necessitated that 01? continue with the close technical super­
vision of the Camel work of this seotion in order that it could be in-

« E f —
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tegrated with other work sot transferred#

d« the second compromise came with the transfer on 15 

July 19U5 of CIS** rocket procurement and production work to the weneral 
Tire and Rubber Company under contract with the Bureau of Ordnance* Here 
again GST retained that part of its organisation required to carry on 
Ga®.ei procurement and production#

e* With the eessation of hostilities th© situation became 
mor^ complex* On the one hand was th® Hairy*8 desire to continue with 
waste ia collaboration with SIT on the atomic bomb with ft rim toward 
modifying its deslga for use from aircraft carriers# there waa also an 
apparent desire by CIT to continue with the research phase which would 
have meant that production and development work would have been carried 
on in the facilities transferred to the Navy and under Hftvy jttri sdictioa* 
In addition there was the desire of General Grove# that no work be 
undertakes* which would in anjlpmy commit the agency to be set up by Con­
gress to a course of future action* together with a desire that all inf or** 
m&tloe and work connected with thfr development of the atomic bomb be 
kept under the jurisdiction of the MS  insofar as wan possible*

3*2* Peais&on to Terminate* # By agrea&aat of eat ooncsmed th® 
decision was reached by I October lstf*5 that all wsrk at KQTS* Inyokern, 
and at Pasadena by CIT would be terminated at th# earliest practicable 
date and that operation of the Salt W#H# Pilot Plant would be continued 
by the Bureau of Grdateae* In the meantime* termination of CIT «uboon*» 
tracts as #e©oswt«»nd«t£ by the Loa Alamo e tabwatoyy *»« begun* Work of 
other subcontracts was continued to satisfy needs of ton Alamos and



until other arrangements could bo made. Work on parallel development 
programs by CIT m e  stopped almost immediately,

•̂*3* Transfer of Personnel* * The transfer of personnel of See* 
tlon 5, engaged in the operation of the China i*ake and Salt Kells Pilot 
Plant at KGT S, Inyokern, was effected on I Kovaab*r I9k5» to the He* 
search and Development Division of HOT3, headed by Are U  f* S. Thompson 
under Captain J# B* Sykes#, Cossandicg Officer. feohnio&l direction of 
tshe Salt Wells Pilot Plant continued under îr. fl* jf* Sage by arrangement 
of the Bureau of Ordnance with Clf for his part tta* services*

Completion of Construction*
a*' Construction work in th# plant continued until 21 

January 191*6 by the construction contractor as did ■ Installation of
*1* ‘ V

equipment* 3ecause, however* of the fact that subcontracts for and work- 
by CIT on development of equipment designs and procurement had coased ia 
the early fall* installation of equipment had progressed very slowly until. 
January 191*$# %  which time a program of work for the plant had been 
agreed upon and funds had been provided by the USB for its operation*

W  Si January I$j£ construction of the plant was completed 
and intensive work by the Kavy was-undertaken to complete the procurement 
end installation of equipment# This phase was completed in m y  !$£$* - 

3"5* Transfer of Techniques.
a* Beginning I February l$j£ the plant was to begin th» 

scheduled production of t«o explosive spheres per month. The time in­
tervening between 1 September 19*j5 and 1 February 1̂ 46 was spent chiefly 
in the development of techniques and equipment suitable for production



of lens and inner castinga in the Sait Well# Plant* D i f f i c u l t i e s  ex- 
peri enoed in the period immediately prior to and following V-d-Day 
had shown that the technique developed at Los Alamos c o u ld  not he 
transferred to other facilities without modifications to adapt it to 
fundamental difference* in plant design* Of interest in this connection 
ie the point that two adjacent lines for production of these castings 
were constructed at Lot Alamos whereon development of casting techniques 
wa© carried out* On development of a process of suitable castings by one 
of the lines it was desired to increase production by putting bo tit lines 
in operation on that particular technique, Orest difficulty was «n*» 
countered in transferring the technique to the adjacent line even after 
the second line was manned by operating personnel from the first line*
The difficulties in transferring the technique to a plant of fundament** 
ally different site were, mildly speaking, tremendous.

b* Thi* process of tranefer of "know how* and modifi* 
cation* of techniques was begun in December by assignment of key person* 
nel from Los Alamos to observs and comment on the work of operators in 
the Salt Sells Plant and has continued on a decreasing scale until this 
writing, with the result that the number of rejections has become almost 
negligible* At this time the plant is producing castings by quantity 
production method* while working on methods to simplify the processes*

8-6* Disposition of Records and Material*»
a. Termination of the activities of CXT and the Test Sec­

tion in connection with Project Camel involved the problem of collecting 
or disposing of all classified records and materials* This work wa*









of % comparatively minor nature and was accomplished by sub-oontraot 
to the California Institute of Technology. It* eoafc was charged against 
funds transferred by th# MSB to th* OSEP.
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appropriate agencies# Further* th® fact that Project Camel was con­
nected with th® SC3D m s  to b® kept from all possible personnel including 
civilians and member* of th® armed service*, within th® 5£SD a* well a* 
outside* The connection of work at Pasadena and Inyokern with other 
site* * such ass Lo* Alamo** Sew Sfexico* Wendover, Utah; th® Hawl 
HLn® Depot, Yorktown, Virginia* th® Naval Ordnance Plant, McAlfeeter, 
Oklahomaj and th® Iteval Air Ifcdlity Seated on the Salton Sea, Cali­
fornia wvrere.to bekept s®«r«t«

■ Pasadena JBraneh Office* * la order to assist th® Savy
Department and CIT in th® salntenanoo of security on Project Camel, & 
Pasadena Branch office of th® Military Intelligence and Security see* 
tions wa* opened at Pasadena, under Lt* K* W« Kirkam, ia April 19*4,5#
Th* duties of thi* offic® were to cheek the security measures instituted 
by CIT and th® Havy Department, to make recomroendatloti* for their im­
provement and to furnish a*curity clearance* for personnel from ia# 
formation in the file* of th® Away Service Commands, th* Federal Bureau 
of Investigation, th® Offic® of Kaval Intollig®no®, and th® USD upon r®» 
quests In addition this of fie® *®rv»d a* a headquarter* for iatelli- 
geac® work of th® HE© in Southern California and for the protection of 
shipment* between all of the activities connected with Project Camel end 
th® Calexico Engineer Works*

10-6# Agent* at KQTS, Inyokern* * for collaboration with the 
Uavy and CIT at the Naval Ordnance Testing Station, Inyokern, California, 
two special agents were assigned to that base under the general control 
of th# MSB Offioer stationed there#
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10-7* Assignment of Personnel- - The assignment of personnel 
from the MSB m a wade by the Washington Liaison Office, where three 
officers in addition to the Ooiaaanding General were informed of the work 
of Project Camel* military personnel visiting Cl? were required to 
wear civilian clothing* The officer stationed at HOTS, Inyokero* wa# 
disguised as an Ordnance Officer* All special agent* wore civilian 
clothing*

' LidtAtion of Naval Responsibility* * At HOTS, Inyokera,
security mi, In accordance with Naval procedure, the responsibility of 
the Cosiaanding Officer* which in tM# instance had to be Halted to 
actual physical security* for with one or two exceptions, the naval 
security officer not included, no information ©ould be divulged a* to 
the purpose or connection# of the project* Uor could assistance be 
obtained through naval channel# in the maintenance of security* for by 
agreement with the Chief of iffaval Operations, Naval Intelligence and 
Security officer had been directed not to undertake Investigation of 
activities connected with the MED* This was done in order that these 
officers would not unwittingly discover or disclose information about 
activities of the 3S3RD*

10*9* Concealment of Information*
a* All possible emphasis was plaoed on the disoourags~ 

sent of unnecessary discussion by personnel of their work* and on the 
uaa of symbols and code names when such discussion was necessary* Some­
what complicated means of communication and shipment were evolved where* 
under contract directly between related activities wa# the exception

___________________________  2 * i
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b* la the decision to obtain the collaboration of CIS 
and of tha Bureau of Ordnance, there were several advantages from the 
standpoint of security* The large procurement and production facilities 
of Clf could furnish the great nuaber of special and revealing items 
without estftbllsleaefit of their conaeotion with the MSB* If attempts w&m 

mad# to establish th© connection of th* work with the war effort, such 
attmptc would result la its Identification with the Savy»a rocket progress* 
Research* detwlopaent and test nark on particularly revealing component* 
of the atssslu bos* could be broken down into unrelated parts end ac­
complished without revelation to the individuals ocaceraed of the 
connection or the implications of their work* Further, the large aaeuat 
of construction required for a casting plant and related test facili- 
ti.et could b® carried on by the tfavy at an isolated location and ’‘lost”nfr ,, • • • •

ia the construction then la progress ia connection with the naval base 
and related facilities*
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November 21, 1944

Dr. Vatm&VBj* Bush 
1530 P Stroet, H. «#
Washington, 0* G.
Dear Jr. Bash:

After agr last discussion with you I persuaded Lauritaen 
to pay us a visit at Site X. He has been her© some days now and 
has h&d m  opportunity to dlaeus# our problems briefly with General 
Groves and at soaewhat greater length with Parsons, Kistiakowsky, 
and other members of the project, The outcome of these dissuasions 
seems most satisfactory to ise and tend® to conform to Sr. Laaritsen's 
ideas about the desirable fora of collaboration between us. I will 
try to sketch below shat we propose to do, submitting this for your 
approval and for your support aa occasion ray arise.

1. Or. Lauritsen himself will spend the greater part of 
his time at Site X, ■without specific assignment* Ee sill undertake 
to assist with the direction of the project, both in a technical and 
in m  administrative way, and will In particular try to see in what 
ways the project with which be has until now been exclusively associ­
ated can help to solve our problems.

2 , ie will end. avor to make good use of the facilities 
of the California Institute project for the support of the work at 
Project Y. this will iaost certainly include the design and expediting 
facilities for shop work. It will almost certainly -involve the assign­
ment of certain specific problems to personnel in the Institute project, 
often la parallel with developments being undertaken here or at other 
sites. It may involve the use of field facilities which are available 
to the Institute project, It is ray desire not to predetermine the 
extent of these services since I aa convinced that Dr. Lauritsen and a 
few  of his key men will best be atle to determine the nature and ex­
tent of this collaboration.

3* It seems to us desirable that Sr. William Fowler, who 
is Associate Director of the Institute project, and Dr. T. Lauritsen, 
and perhaps later a few other men, be brought to Site I in order to 
familiarise themselves with our problasa. We should not at this time 
wish to mak® a oo&mitraent as to whether the greater part of their time 
will be spent here or in Pasadena,
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Dr. Vannevar Bush
P age 2
November 21 ? 19.44-

4. the above arraageaaate h a w  been discussed with 
General Groves, both frora the point of view of general adminis­
tration and of security, and have his approval in principle. In 
fact, he is aioet anxious for us to carry oat away from this aits ail 
parts of our work -Raich do not n - ed to be eentrilised here, and you 
will well appreciate the growing necessity for this.

.5* tt Is understood by me that appropriate arrangements 
for the continuation of the work on ’shich. Or. ^auritsen was formerly 
engaged will have to be wade, and certain steps to expedite this have 
already been undertaken by Captain Parsons, who Is of course vitally 
interested both in the continuance of that work and in solving the 
problems of Site X* In the mmntise, m  shall so proceed as to be 
sure that the Institute project is not completely deprived of com­
petent supervision.

6. we appreciate that the arrangements outlined above 
must saeet with your approval in order to bo put Into effect* We hope 
that y-u will approve them, and believe that they will contribute 
enormously to the solution of our problems. 1 believe that if you do 
approve it will be necessary for y m  to sosasunieate your aasent through 
the NDRG and Division 3 to the California Institute of Technology,

7, Because of the iadef.initoness of the present status 
of the arrangeraents, It is impossible to fix the dollar value of the 
services which will be carried out by the Institute project for *»ite X* 
We understand that the Institute budget has an 'He® for three jaillloa 
dollars contributed by the 0SRU* It is improbable that' work performed 
at the request of Site Y will involve spending more than this amount 
within the next six months, We should like to know what arrangements 
need to be sad© to reimburse cither the 0SR9 or the Navy Department 
for Institute expenditures committed for the Site 1 project.

Sincerely yours#

CGs General Grows 3 « H.* Gppenhei&aer
Dr, Lauritsea
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December 2.2. 1944-COPY
MEMORANDUM • AIR MAIL

TOj Prof. E. G. Watson, Official Investigator, OEMsr-418
Dr. B, M, Norton, Technical Aide, Sec. L, Div, 3

FROM: F# L. Hovde, Chief, Division 3, NDRC
SUBJECTS Authorization to Proceed with Work on Special War Department 

Project under Contract OEMsr-418 aa Assigned by Dr, C. C, 
Lauritsen under the Control of Dr. J. B, Conant's Special 
NDRC Committee
As you well realise, the many difficult questions of policy 

and administration relating to the nature and extent of th© new project 
work coming from the War Department for assignment to CIT are no# being 
discussed here in great detail by all concerned. All matters, of course, 
are not yet settled but I intend to come out to Pasadena shortly after 
Christmas to arrange all details with you, Dr, C* C, Lauritsen, Dr* Milli- 
kan, the Trustees if necessary, and others concerned.

Dr, Tolman has acquainted me with the contents of Prof, Watson’s 
letters of December 11 and 13, The problems raised in those letters are 
of direct concern to me as Chief of Division 3, However, I believe that 
when more of the picture is presented, a satisfactory method of proced­
ure can be worked out which will satisfy the needs of all whom we asked 
to serve.

Inasmuch as work is already under way on this new project 
under an authorization provided by Dr, J ,  B, Conant, Chairman, NDRC, 
and the NDRC itself voted the allocation of $1,000,000 to Contract 
OjEMsr-4,18 to carry out the new project, CIT is authorized to proceed 
with the work and make commitments up to the above amount in order to 
carry out tasks presented through Dr, C, C, Lauritsen. %■ instructions 
to CIT are that this authorization should remain in effect until all ad­
ministrative details are settled in the near future, provided that the 
acceptance of new tasks does not interfere with th© Institute’s present 
commitments on the rocket program.
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For your information, the following paragraphs give the present 
position and thinking of those of ua in Washingtont

1, Messrs. Bush, Conant, Telman, the NDRC, and the cognizant 
officials of the War Department have reached complete agreement as to 
the necessity, priority, importance, and wiseness of asking that a por­
tion of the unique facilities and manpower at CIT under Contract OEMsr- 
418 be devoted to an extremely important development problem.

2. Assuming the CIT authorities and Trustees are willing to 
undertake this additional work, the total effort to be devoted by the 
CIT organization must be kept at such a level as not to interfere seri­
ously with the NDRC-CIT commitments to its rocket program. Both Dr, 
Conant and Dr. Tolasan have definitely agreed to this principle and will 
support it. Inasmuch as ho other person has a greater interest in nor 
knowledge of the rocket program than Dr, C, C, Lauritsen, I am sure, 
therefore, that satisfactory administrative arrangements can be reached 
which will effectively prevent any serious conflict for manpower and 
facilities from developing,

3, The expenditure of special War Department funds transferred 
to OSRD for allocation to Contract OEMsr-418 for this new project is to 
b© tinder the control of a special NDRC committee consisting of Dr. J,
B, Conant, Mr, Hartley Rowe, and myself. I intend to ask this committee 
to have Dr. B. M» Norton designated as a technical aide to the committee, 
in order that he may supervise the operations and report from time to 
time to the committee on the various aspects of the work on the new pro­
ject .

A* Inasmuch as special funds are to be used for the new War 
Department work, I believe it will be necessary for CIT to set up a new 
section and keep all accounting records and vouchers separate from the 
remainder of the CIT-Dlvielon 3 project organisation,

5, With respect to security* I have already consulted Dr,
Telman and Colonel Lansdale, chief security officer of the cognizant 
War Department organization. Both agree that th® classification of all 
operations, subcontracting, purchases, etc,, is to be determined by Dr,
0, C, Lauritsen and/or his deputies. Much of the procurement work can 
and should be unclassified. In fact, placing this work within the rocket 
project, which carries a comparatively low order of classification^ gives 
us«.'- one of the best guarantees of security Insofar as the War Department 
is concerned.

To expedite the rapid clearance of subcontractors, Col.
Lansdule indicated that CIT Could call upon Ura Klllough and that Mr, 
Killough would be able to help on short notice. However, since much of 
the procurement v?ork will .undoubtedly be unclassified, I do not think 
CIT should have much difficulty on this score.



6. When this new project was first discussed with me by 
Messrs. Conant and To!man, T insisted that the Kavy Department be in­
formed at once, because it was depending uron our organisation for -"any 
phases of its rocket program. It was indicated that this would most 
certainly be done, and I understand from Dr. Telman that Admiral Purnell, 
Assistant Chief of Staff, has instructed the Bureau of Ordnance regard­
ing this matter, and decisions, therefore,- have been.cleared at hirh level 
in the Navy Department. The nature of Admiral Purnell’s instructions to 
BuOrd is not known to me but I premise Pansell»a clearance of this mm+**r 
was based on my assurance that arrangements ecu'! d be made s??ch that the 
rocket research and development program woti**d not unduly suffer, and
that Cl? could undertake a reasonable additional loa* of areola-* work 
without serioue interference with our present commitments to the Pavy,

7. Both Dr. Bush and Dr, Conant recosrnise tbat a decision to 
undertake this new project will serve to **5ve a new lease on life to 
Contract 0J*?fsr-/lP. T do not believe thin contradicts present C$wp 
policy, since that policy now suprorts fa) continuation of* our work at 
full speed until Germany is defeated, and (b) our particonation in #x- 
perloental production activities under the CT? contract has the fall 
backing of NDPC, The issue of whether or not 08»T> should continue ex­
perimental production has been decided affirmatively for as lonp as a 
case for its value can be made.

F. I,. H.
cc! Dr, J. B. Conant 

Dr. P., C. Tolraan 
Dr. C. C. laurltsen

Fl-Htms
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OOF/ January 16, 19/5

Dr* J .  B . Conant 
Chairmen, KDRC 
1530 F Street, R. Tr,
Washington 26, D, C.

My dear D r. Conantj
The decision to assign a special War Department project of some 

magnitude to Contract OEMsr-418, California Institute of Technology, 
immediately raised the question of possible interference with the rocket 
research and development program being carried forward under that contract. 
It is recognized that the priority and importance of the rocket program 
is so great at this time that undue interference with this work would 
not be acceptable to either the NDRC or the Navy Department.

I wish now to report to you, and for the information of others 
to whom you may wish to forward this letter, my report on the seating 
held Saturday, December 30, 1944 ; in Pasadena, at which representatives 
of the Navy Department, Division 3» NDRC, and the California Institute 
of Technology were present. This meeting had been called together at 
your suggestion to discuss the issues involved in the assignment of the 
special War Department project to CIT, and to reach mutually acceptable 
understandings with regard to the policy and conditions under which the 
new project work is to be carried out* Representatives attending this 
meeting were8 for the Navy Department, Hear Admiral R. S. Holmes,
Comdr. C. E. Haugen; for the Bureau of Ordnance, Captain F, I. Entwistle, 
Commander J. A. E. ■ Hindman j for NGTS, Inyokem, Captain S. E. Burroughs, 
Commander J. T. Hayward} for CIT, Messrs. S. C. Watson, C. C. lauritsen, 
ft, A, Fowler, B. H. Sage, W. th Lacey, I. S. Bowen, C. D. Anderson j for 
Division 3, NDRC, Messrs. B. M* Norton, F. L. Hovde.

Whether or not th© new project would interfere seriously with 
the rocket program during the next twelve months depends on the nature 
and magnitude of the over-all research and development demands placed 
on CIT. The rocket program for the cosing year was, therefor©, dis­
cussed in great detail, and general agreement on the part of the major­
ity of representatives present was. reached on the following statements, 
although certain individuals could not agree in full with these statements.
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1. The rapid growth and construction of the Bureau of Ordnance 
facilities at the Kaval Ordnance Test Station, Inyokern, 
California, will provide additional rockc 1. development fa— 
cilities to supplement those at CIT during the coming 
twelve months, and the Bureau of Ordnance will expedite in 
every possible way the building, staffing, and equipping . 
of ROTS, Inyokern, and the orderly transfer of suitable 
rocket projects to that station as the best iseans of in­
suring a continuance of the Navy‘a rocket research and de­
velopment program, not only during the present war but 
during the coming peacetime.

2. Many of the most urgent and important aspects of the rocket 
development program which must be prosecuted during the cos­
ing twelve fflorths are those aspects concerned with increas­
ing the effective operational use of the rockets already 
developed and now in production; i.e., improvements in 
sights and fire control methods, improvements In fuzes, 
electrical systems, and miscellaneous equipment. It is 
believed that such work, being directly related to opera­
tions, can be handled more effectively by the staff and 
facilities at SOTS, Inyokern, as it grows into full devel­
opment than by Clf.

3. Although at the present time CIT has no new major rocket 
development projects in view, it is more than likely that 
new and urgent projects will arise during the coming months. 
Any such new projects can be undertaken by CIT, however, 
since its project organization, its knowledge of and expe­
rience with rocket development and the training of its 
staff have constantly improved.

A, It is recognized that up to the present time much of the 
time and effort of the CIT organization have been devoted 
to meet "crash® production requirements of the N&vy for 
rockets, launchers, and other equipment. Although present 
CIT production commitments will soon b© completed, new 
demands will certainly arise. However, it la likely that 
the magnitude of these future demands upon CIT raay lessen 
as the Bureau of Ordnance industrial suppliers begin to 
meet their schedules during the coming months and obtain 
manufacturing experience and competence.
For instance, during the next six souths the production 
schedule for rocket propellent grains to be produced at 
both the Eaton Canyon station and the China Lake Pilot 
Plant will be based on a supply of 320,000 lbs, per month 
of sheet propellant stock. Production operations at these 
two facilities will, therefore, be on a reduced basis com­
pared with the past six months when the entire load was 
carried by the Eaton Canyon facility alone. The amount



of sheet stock supplied to the propellant processing faci­
lities under the control of CIT was determined by agreement 
between CIT and the Bureau of Ordnance. It provides suffi­
cient stock only to keep the facilities operating at an ef­
ficient level.

With respect to demands upon CIT for the procurement and 
manufacture of metal parts of HVAR, SSR, and other rockets, 
CIT*s present commitments will be substantially completed 
in February, 1945. Additional Navy production orders will 
be required if the production organisation is to be kept in 
operation. The l-evelopmental Engineering' Section of the CIT 
organization uses in the sain, the subcontracting method for 
procurement and manufacture. This method c m  be expanded 
to handle any foreseeable demands placed upon CIT for the 
production and procurement of special equipment and.devices 
as needed for the new War Department project work in addi­
tion to any new rocket production now in view.

The above statements describing the future of the rocket program 
at CIT received general approval. The meeting then considered the prob­
lems presented by the acceptance of the new War Depart ent project, and 
the following policy statements were arrived at for the guidance-of all 
concerned.

a. The acceptance of the new project will not require any 
significant change in the organization, direction, and 
scope of the rocket research and development nrogr&ss at 
CIT.

b. Both M3RC and CIT intend to continue, with undiminished 
vigor, all important and urgent rocket projects now in 
the program.

i

c. Sufficient manpower and facilities will continue to be 
devoted to rocket research and development so that should 
any new and urgent rocket projects arise which the Navy 
Department cannot undertake itself or handle elsewhere, 
sufficient development capacity will be available to aeet 
Navy Department needs.

d. In order not to spread the effort of the CIT supervisory 
personnel engaged in working on both rocket projects and 
the War Department project, it was strongly urged and 
recommended by all present that the field testing facili­
ties at the pilot plant and field testing facilities re­
quired for the new work be handled at N0T8, Inyokern.
Approval and action on this matter has already been taken 
by the Bureau of Ordnance through the establishment of 
Project NG-281, "Camel".
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As matters stand now, I believe the policy statements reached 
at this meeting will prove acceptable to both the KBRC and the Bureau 
of Ordnance. I an sure that the CIT author!ties, and Division 3, MORC, 
will make ©very effort to carry out their full responsibilities with 
respect to the Navy* s rocket program.

I bib sanding copies of this letter to those indicated below.
You Kay wish to inform other s who are concerned.

lours very sincerely,

Frederick L. Hovde 
Chief, Division 3, KDRC

o c t  D r, V* Bush
Dr. B. C. Tolraan
Rear Adair&1 R. S* Holmes
Chief, BuOrd, Att.i Cs.pt, C. I . Tyler
Captain S, E, Burroughs, HOTS
Professor Ef C. Watson
Or. C. C. Lauritsen
Hr, Bartley Bowe
Dr. B» M. Morton

FLH:ns
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C O N F I D E M B A L

C O P Y MAVY DEPARTMENT 
WASHINGTON 25, D.C

(SC)All
JdWtejb January S, 194,$

Dr. Vannevar Bush, Director
Office of Scientific Research & Development
1530 P Street, N. W,
Washington, D, C,
Dear Dr, Busht
The Navy Department requests that the Office of Scientific Research 
and Development establish a project with California Institute of 
Technology for experimental work at that Institute and at the Naval 
Ordnance Test Station, Inyokern. This project will be entitled 
CA&£Xt and will include the design, construction, equipping, staffing1* 
and operation of certain facilities at MOTS, Inyokern under the 
jurisdiction of the Navy Department.
It is understood that the funds fdr this project will be supplied by 
the Office of Scientific Research and Development. In the administra­
tion of these funds it is considered preferable that a new contract 
be established with California Institute of Technology rather than to 
conduct this work under Contract OSfe‘sr-418,
Project CAMEL will be designated as MO-281 and will be classified 
Confidential. The Bureau of Ordnance liaison officers on this pro­
ject will be Captain C. L, Tyler, Seotlon (He) and Captain S. E. 
Burroughs, Commanding Officer, NOTS, Inyokern.
The Bureau of Ordnance considers this project to be of sufficient 
importance to warrant the draft deferment of personnel employed on 
this project for the time necessary to complete the work,
Projeet control sheets In quadruplicate are herewith forwarded.

Sincerely yours,

Enel.
1* 4- Proj* Con. Shts,
CCj

J. A, FORES, Rear Admiral,USH(Ret) 
Coordinator of Research & Develop.

BuOrd (Re)
Capt, S» E. Burroughs

App. B«4



eopy 25 January 1945

Dr. Irvin Stewart 
Executive Secretary, OSRD 
1530 P Street, 8. W.
Washington 25, D. C.
ATTENTIONS PROJECT CONTROL

HEi HC-281 "CAHKL"
REF: a Conf Froj. Coct. Sheets (2) 1-4-45

b Conf Ltr 1-8-45 Coordinator to Director, OSRD 
c Conf Ltr 1-13-45 Exec Sec to Chief, Div. 3

0

Bear Dr. Stewarts
The referenced letters indicate the acceptance of Project NO-281, 
entitled '‘Caise!”, by the NDRC and the assignment of this project 
to Division 3, NDRC.
Division 3 accepts this project. Through the medium of a copy of 
this letter, forwarded to Professor E. C. Watson, Official Investi­
gator, Contract OEMsr-418, California Institute of Technology, the 
Institute is requested and authorized to undertake the subject pro­
ject and to carry out the necessary work by the use of facilities 
and personnel currently provided by CIT under Contract OEMsr-418.
Essentially, through the establishment of this project, certain of 
the Bureau of Ordnance facilities are Hade available to CIT for the 
purpose of prosecuting special new experimental work and of under­
taking to construct, equip, staff and operate certain new facilities 
for experimentation at the Bureau of Ordnance station, namely, the 
Naval Ordnance Test Station, Inyokern. Since the research and devel­
opmental work being initiated relates to a special project of the War 
Department which has been assigned to the California Institute of 
Technology, the use of transferred Navy funds to cover any expenses 
created by this work Is not contemplated nor authorized at this time.

Q O J
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Dr. Irvin Stewart
ATTN: Project Control - 2 - 25 January 1945

The feasibility of writing a separate OSRD contract to provide funds fcr 
the new project work, as was requested by the Coordinator, has been dis­
cussed with the parties concerned. Captain C. L. Tyler, Chief, Research 
and Development Division, Bureau of Ordnance, was in strong agreement 
with this policy of arranging such a new contract. However, the cogni­
sant officers of the War Department agency involved were of the conviction 
that the work should be handled under Contract OEMsr-418, chiefly for se­
curity reasons. Moreover, the CIT authorities definitely prefer to carry 
on their work under a single contract and, consequently, opposed the insti­
tution of a new GSRB contract in connection with *the project under consider­
ation. Finally, through conversations with you and with Mr. C.ruikshank of 
the Fiscal Section, OSRD, it was made clear that difficult financial and 
fiscal problems would be imposed upon the contractor through the writing 
of a new contract. After a consideration of the various points brought 
forth by these discussions, Division 3 has concluded that it.would be pref­
erable to handle the matter as plarned originally and hopes that its recom­
mendation for the adoption of such a policy will prove to be acceptable to 
the Coordinator.
A copy of this letter will serve to authorize and direct the CIT project 
authorities to make the' arrangements directly with Captain S. E. Burroughs, 
Commending Officer, designated as one of the Bureau of Ordnance liaison 
officers on this project, for carrying out all of the operations under 
Project KQ-281 which involve SOTS, Inyokern,
The direction of this work will be the responsibility of the Chief, Division
3, and of Dr. B, M. Norton, Technical Aide, Section L of this division.

Sincerely yours,

FLHjGLH:epo
Frederick L. Hovde 
Chief, Division 3

CC: Coordinator of Research and Development, Navy Department 
Admiral E. S. Holmes w/cc ref. b 
Dr. C. C„ Lauritsen ** f* b 
Prof. E. C. Sat son 11 " a & b 
Dr. B. M. Horton " H b
Cept. S. E. Burroughs, NUTS, Inyokern
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Army Services Forces
UNITED STATES ENGINEER OFFICE 

Manhattan District
t O P Y  Washington Liaison Office

T„ ~ , P. 0. Box 2610
iiefer To fceMngton, D. C.

BIDM WL-1

27 January 1945.

1 Subject, Construction of Facilities for Project Caael at HSRQTS

Captain S. L. Hanson,
Bureau of Yards and Docks,
Havy Department,
Washington, D. C,

■n T 1* J® accordance tdth instructions contained in letter
11 January 1945 from the Chief, Bureau of Ordnance to the cm*? k

Z  S 2 ao M m ^ r  T *  fDy°kra - c - S t S S L
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preference rating certificates assigning an AA-1 rating to cover the 
work to be performed will be issued by this office to the contracting 
firm concerned and forwarded to them through BuDocIcs. This office w i n
i Sn ^ 2 aiR mF®°1&1 f iofity stings, directives, and allocations when required b;, Navy contractors to eliminate any possible delay to the progress 
of the construction, iivery effort is being made to conceal the War 
Department's- interest and connection with this work and it is therefore 
requested that all details relating thereto be handled accordingly.

5* ^  our understanding that BuGrd has advised BuBocfcs that 
this construction carries the highest priority, as its completion by the 
earliest possible date is of utmost importance to the war effort.

Lt. to Captain E. L. Hanson 27 .January 1945

A* G. Johnson 
Major, Corps of Engineers.

cc* Dr. Hovde



BUREAU OF ORDHAUCK1SP36
^ 3 )  Washington 25, D* C.

17 March 1945
S ’?®* if1® of the Bureau of Ordnance.
"°‘ xhe Chiof of the Bureau of Yards arid Docks.
Sub^s Ordnance Test Station, Inyokern,

California - Construction of facilities for Project CAMEL,
ftef s (a) BuOrd ltr KP36(Ad3) of 13 Jan. 1945 to BuDocks.
£ncls CA) CO, M S ,  Inyokern Conf ltr HP45/LA

Ser 144 of 15 Jan* 19 4 5.
(B) far Dept Hemo to Chief, BuOrd 

14 Feb, 1945 (conf)*
(C) War Dept Huso EIEM WL~12 to Chief, auCrd 

of 2 Mar. 194? (conf). ’
(D) War Dept Memo to Chief, BuOrd of 3 Mar* 19^5 (conf)#
(E) Copy of procedure proposed by War Dept 

for construction of Project CAMEL.
A reference (a) th® Chief of the Bureau of
Ordnance requested the expeditious construction of an explo- 
siI®^cssJing PiEnt for the Office of Scientific Research

authorized th© construction and operation $£_ * plarit on land avail©ole at th® Havel Ordnance Test 
12?" S yoJer^* California. Reference (a) also made cer­tain recommendations regarding the preparation of construction 

plans and the procedures to be followed in approval of clans ' and other construction matters
2. The construction of the explosive casting

plant and certain temporary facilities for testing the 
products of this plant has been started and some items are 
completed. Representatives of this Bureau, War Department.

o m =er» s?d the Bureau qf Yards and Docks have discussed procedures to be followed in future construction#

the Bureau of O r & L ^ i S l g  °f th° CMef °f

facilities k ^ l | h§9d« " S 8? &
War Department and the Bureau of Yards and Docks 
with reference to this Bureau only as indicated in (b) and (d) below.

(b) The schematic plans and layouts of 
structures involving explosives not already cleared

A p p .



WAVY OEPABTUEIfT 
BUREAU OF ORDNANCE

Washington, 25, D, C*
17 March 1 9 4 5

Maval Ordnance Test Station, Inyokerru 
California - Construction of facilities for Project CAMEL,

shall be submitted to the Chief of the Bureau of 
Ordnance for review of their safety features and 
with relation to their effect on the safety of other 
facilities at the Naval Ordnance Test Station. Inyokern,, California, 1 ’

(e) Approval of construction using funds 
furnished by the War Department shall be given direct 
by the War Department or their designated field repre­
sentative to the Chief of the Bureau of Tarda and Docks 
or their designated field representative*

(d) Construction of facilities other than 
the explosive casting plant proper and located close 
to or in the general area of th© Naval Ordnance Test 
Station shall be referred to the Bureau of Ordnance 
through the Commanding Officer for consideration as 
to their effect on the construction and operations of the station.
4. Enclosure (A) is a list of facilities requested

by the Commanding Officer as being required for the Projeet 
CAMEL* Enclosures (B), (C), and (D) are the War Department’s 
approval of the construction of certain of these facilities 
chargeable against funds furnished the Bureau of Yards and 
Bocks for financing the construction; referred to in reference ■ 
(a)* It will be noted that all facilities requested by the 
Commanding Officer except the Yukat&t Hangar and two storehouses 
which have been sponsored by the Bureau of Ordnance are covered 
in the approvals by the War Department* Action on the Hangar 
will be taken in future correspondence*

bs
QGi

0. P. HUSSEY, JR.
MOTS, Inyokern 
Capt. Pirmln, tar Dept 
P.O. Box 2610 
Washington, D. C.

012345 40119 -2- —  - ' 
*. ^ ____ r ..p ■■ *? f r * -.
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BUREAU OF ORXMCE, KAVY DEPARTMENT COPY
and Refer to

NAVY . DEPARTMENT 
BUREAU OF ORLRaSCE 

Washington 25, 13. C,
(Ad3b) 28 March 194-5

f rom: 
To:

Sufcji

R eft

The Chief of the Bureau of Ordnance.
The Commanding Officer, Naval Ordnance Test Station, 
Inyokern, California

Naval Ordnance Test Station, Inyokern - Salt fells Valley 
Project - Procedure for,

(a) Conversation between Capt, J. C» Byrnes, BuOrd, Capt, 
Burroughs, CO, HOTS, Inyokern, and Capt* Moeller, CICC, 
Inyokern, of 21 Mar 1945*

! X J

1* This is to confirm the information furnished in reference
(a) to clarify the administrative structure for control of the HCAMEL* 
Project as it pertains to the procedures to be followed in the construc­
tion of facilities. This was done to expedite the review of the facili­
ties to be constructed? the development of plans for these facilities 
with regard to safety; and the final completion of construction.

2, Detailed procedures to be followed In the construction of 
the production, research and maintenance facilities for the "CAMEL*
Project at the Naval Ordnance Test Station, Inyokern, are*

(a) D r, C. C. Lauritsen or his accredited representative 
will stipulate the facilities that will be constructed.

(b) They will be undertaken should the approval of the ex­
penditure of the necessary funds be given by the representative 
of General Groves in the area*

(c) The technical details of the facilities will be as re­
quired by Er. C. C. Lauritsen or his accredited representative 
except that the safety features must be satisfactory to the Bureau 
of Ordnance as represented by the Commanding Officer at Inyokern.

(d) Common use of existing K&val Ordnance Test Station, 
Inyokern, maintenance and overhead facilities will 'be made in the' 
development of the facilities for Project "CAMEL". Any mainten­
ance or overhead facilities constructed specifically for Project 
"CAMEL" may later be", subject to 'amalgamation with similar station 
facilities when such amalgamation can be accomplished without 
materially hampering the progress of Project nCAMEL".

£> » .2 •*» +=o g f t j ,  S
*» g  = s(fl ®  ^  M 3
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3. The information given in (a), (b), (c), and (d) above is fur­
ther amplified as follows?

(1) Approval of the representative of General Groves in the
p g g -frftHS - T C D  App-B-8



area is interpreted as meaning that he is the financial represen­
tative of General Groves for- the scle purpose of indicating whether 
or not the expenditure of funds is, in the opinion of General Groves, 
justified as applicable to the “CAMEL" Project and within the legal 
stipulations placed on these funds, such as type of construction, etc.

(2) With regard to the technical details required by Dr. C. C. 
Lauritsen, the decision on technical matters entering into the con­
struction of facilities must rest with Dr. C, C, Lauritsen or his 
representative, since he is the technical director of Project "CaMEL".

(3) With regard to the safety features entering into the con­
struction of facilities, the Coramanding Officer is informed that 
the services of th© Bureau’s Safety Engineer will be available to 
hi® and shall be used by him in determining the safety features of 
the construction of items included in the project. The determina­
tion of whether safety is involved is left to the judgment of the 
Commanding Officer but when it has been determined to be a factor, 
he shall act on the advice of the Bureau’s Safety Engineer,

(4) With regards to the maximum common use of maintenance 
and overhead facilities, It is desired that service and mainten­
ance overhead facilities be combined with existing similar facili­
ties in so far as will not definitely hamper the progress of 
Project "CAMEL". This is necessary to the proper administration 
of these facilities by the Commanding Officer who must exercise 
the strictest economy in the distribution of personnel, provision 
of housing, and use of transportation services. The Commanding 
Officer is further advised that expedience or convenience are not 
to be considered as adequate reason for duplicating service, 
maintenance or overhead facilities and such .duplication can only 
be warranted should it definitely affect the prosecution of Pro­
ject "CA&EL".

Ad®, Holmes
Dr* C. C. Lauritsen
Gal Tech
GICC, Inyokern
BuDocks

copied verbatim j ead

/■/ G. F. HUSSEY, JR.
be
GCs Gen. Groves'



30 larch 1945

BMU.l • 'TD §523
To: Officer in Charge of Construction

Haval Ordnance Test Station 
Inyokern, California

Subjects N.O.T.S., Inyokern, Cal, - Construction of Facil­
ities for Project farael.

References (a) War Department Conf. memo to BuBocks dated. 20 Mar,
(b) BuOrd conf. Itr NP36(ad3) to BuBocks dated 17 

Mar• 1945•
(c) BuOrci Itr to CO ROTS Inyokern Cal.

1. Copies of references (a) and (b), clarifying procedure 
and responsibility for the subject project are enclosed for 
your information and guidance,
2. Responsibilities and authority of the Army Liaison 
Officer as described in reference (a) have been accepted by 
this Bureau. Inasmuch as the War Dept, is financing the 
project and since the Bureau of Ordnance has, by reference
(b), no interest other than safety requirements in that por­
tion of the project to be built at Salt Sells Valley, It is 
desired that type of construction conform to the recommenda­
tions of the Array Liaison Officer. However, since the Officer 
in Charge of Construction is charged with final responsibility 
for both design and construction to seei time schedules, the 
exact degree of permanency of construction will be determined 
by the Officer in Charge of Construction,
3. Reference (c), copy of which was sent to the Officer in 
Charge of Construction, outlines the relationship of the Com­
manding Officer to the other interested parties and'stresses 
that the various interests are as followsj

(a) Cal. Tech, —  technical requirements
(b) Array —  financial considerations and speed
(c) BuOrd —  safety and station administration

Address Reply to 
Th« Bureau of Tax 
•md Doofes

p
• I
KOy-j.1847
C-9
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t&shiagioa 25, P. C



KGy-llfU7
C-9
Subj; $,C.T*S., Inyokern, ral. - Construction of Facilities 

for Project Camel

4. It is considered that ail of the enclosures are consistent 
with one another and that the procedure to be followed will be 
something like this:

CalTech (Dr. Lauritsen or his accredited represen­
tative) will ask the GinCC to prepare plans and to 
construct such facilities as will be required for 
Project Camel. This request will bear;-.evidence of 
financial approval by the Army representative and 
site and safety consideration approval by the Bureau 
of Ordnance as represented by the Commanding Officer.
It is suggested that appropriate approval stamps be 
designed and used on initiating; correspondence and 
layout drawings.

5. Authority already given by telephone for the Officer in 
Charge of Construction to approve plans, specifications and 
locations for this Bureau is hereby confirmed. New construc­
tion may be undertaken by the Officer in Charge of Construction 
in accordance with procedure outlined above, without further 
authority from this Bureau, within the limit of funds allotted 
for Project Camel. It is however, assumed and requested that 
the Officer in Charge of Construction keep the Bureau fully 
informed of all work undertaken under this project and its 
progress from time to time. It is also pointed out that this 
project carries a higher priority than any straight Navy con­
struction project and that everything possible should be done 
to insure its early completion.
6, The Army has advised that additional funds for the Camel 
Project will be made available as needed. It is requested that 
the Bureau be' kept informed regarding the status of funds at all 
times, to the end that the necessary transfer of funds may be 
arranged by the Bureau, if and when neceseary.

Incl.
"ffif" 1. Copie8 of Refs, (a) & (b)

/»/ Kirby Sadth 
Kirby Seith
By direction of Chief of. Bureau

2. Copies of ends. (C&B) 
of ref, (fe).



COPY WAR DEPARTMENT 
P.O. Box 2610 

Washington, D. C.

20 March 1945

IEMCRANDUM FOR The Chief of Bureau of Yards and Docks, 
The Navy Department.

SUBJECT: Assignments of Army Liaison Officer to ROTS * Inyokern.
1. / This office has assigned Capt Joseph T. Ware to HOTS,

Inyokern, to act as Army Liaison officer on all matters-relating to 
Project Camel. He will assist in expediting materials, equipment, 
transportation, personnel and the like. As our representative at 
the site, Captain Ware will arrange for prompt issuance of all high 
priority ratings required to complete the work as scheduled.

2. Captain fare will have authority to issue approvals, on 
behalf of the Army, for all items of construction which Cal Tech or 
the Commanding Officer, 8CTS, Inyokern, indicate is necessary in 
connection with Project Camel. If it should become necessary to re­
vise construction schedules because of changes in design or because 
of any other unavoidable cause, Captain Ware will have authority to 
approve such changes in completion dates.

3. It is intended that Captain Ware, in collaboration with Cal 
Tech, will determine and approve the scope and characteristics and 
Indicate the desired completion dates of the structures and services 
required for Project Camel and that th® Officer in Charge of Construction 
will accomplish their design and construction. Where supplements to 
existing facilities on the station proper are required, which will be 
financed by War Department funds, Captain Ware will approve the require­
ments and the Officer in Charge of Construction will accomplish their 
design and construction in accordance with Navy standards,

A, In accordance with arrangements made with BuOrd, it is agreed 
that structures and services will be designed and constructed to meet 
BuOrd safety requirements.

P. FIRMIH,
Captain, Corps of Engineers

cc: Captain J. VTare

g  o  r 1 n  d  -»
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C0H81MJC?IGI REQUIRED FOR S'HDJgCT CAKIL 

MVAh ommcE n s r  su m ® , m o m s , California

fievelopaent of High Sfcpleeiv© Production Facilities
tee sap of oalt Welle T’iloi Flent end legend thereon,, 

flight and. Static ?eate 
Arraltag© field

Intensions of teaitag©' Field m u m p s , taxi strips & lighting. 
Loading a p ro n and p i t s .

Building for pltUMr peart etorsg# and! ereea* ready rooa. 
Assm’bly'Arm

Two assegibly building*,
Om storage building anta addition for parts.
One electronics building and radio tower.
One owe*** type assesfcjy building.
One temporary loading dock*
Tee storage pits for lire units. = t 
Fancinf 

Static Teat irea
On© detonator firing bay with vater etorage and supply 

systea for photographic development.
Two Qnonsett huts.
three storage sagaaines for detonntore «aj eeetings 
?1S0 stations with underground eenmt and observation bay#

for test of isplosive srheres with inner and outer oaeings.

App. B-ll



Telephone, electric aod teat circuits, and roads.
Area

S advanced base type laag&zines.
Housing Area

Eight 25-sbsb dormitories
Ttfo 200«aiii prefabricated rarracks (erection and utilities only) 

Mudttistr tion Area
light Butler type huts 20* x 48* for offices sad laboratories. 
Two strsn-steel buildings 40* x  1 0 0* to replace facilities 

usad by Project Caael,
PASABFM, CAUFQRKZA 

Production mtd Inspection 
Foothill Plant

Modifications for Project Caml work.
F<e-arrsng©rents required by transfer of C.I.T, rocket 

program by General Tire and Rubber Coapany,
Development of Setal & Explosive Components 

1020 Oreon Street
iinor modifications on 2 occasions to provide office 

and drafting space#
1276 Color-do Street

Minor modifications to provide office space for accounting 
staff of Section 7,

Culbertson Kali, O.I.T.
Minor modifications to provide office space on removal 

of Irojoct Ca-sel offices frora 1020 Green Street.
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