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REF ID:A70072 

SECRET 

SECURJfi' INFORMATION-

From: H. T. Engstrom 

To: w. F. Friedman 

• 
16 June 1952 

I am attaehine hereto three copies or a study prepared at your request 
during the last fortnight concerning the proposed Office of Research for the 
Armed Forces Security Agency • Because or the limited time available the paper 
does not constitute in aey sense "a cotrplete description of methods or opera ... 
tion and relation -with other AFSA. u.nitsn. However, I hope it will be of some 
value to AFSA as a working paper. 

I should like to sugr.est that the paper be circulated for criticism. 
The comments of Dr. Potter would be extremely valuable in connection with 
the Division. of Physical Research. Dr. Kull'back and Dr. Ca.Jll>aigne certainly 
will have suggestions with respect to the Mathematical Research and t?r• Eachus 
ancl others with respect to the Computer Research. It is probable that your 
management consultant will be able to produce a table or organization with 
fUnctions and responsibilities ~ch more precisely delineated. I am sure that 
Dr. Robertson and Mr. Speakmm could be of gr~at assistance. · 

If there is any way I can be or further assistance, I shall be most happy 
to have you call me whenever I am in town and other pressures not intolerable. 

·*'/.~~ 
H'l'E:nh H. '1'. Engstrom . 

document conta1nn inforcmtinn f.'i'facting U~e n.~n:,::t...-........... 
d&f&nse o · d States wl t.!!ln t:·1 g of the 
Espionaga Laws. ~Title 18, ct ion~ 793 and 794. 
'the transmis~i e r~volation of it!> c 

__ ma~~~Ean unouthori~ed person i~_pfohibited 

' .. 
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RESEARCH ORGANIZATION OF THE ARJ® FORCES SECURITY AG»lCY 

The following report has been prepared at· the request of the Director of 

the Armed Forces Security Agency (AFSA) to assist in a revision of the AFSA 

organization in order the ·greater efflPhaSis may be placed on problems of a 

scientific and research nature. Increased emphasis on research was recommended 
.. 

by the Special Co~nications Advisory Group (SCAG). ~e final report ~r this 

group dated 12 March 1952 stated: , 
.. 

"It is SCAG's firm opinion that a strong basis research program is of 

great importance in supportin~ developmental and operational work of AFSA and 

that a separate basic research organization should be set up. Research should 

be kpe separate from d~velopment and operations with personnel and facility 

assignments which cannot be infringed upon b,y development and operational re-

quirements." 

This opinion was supported by the AFSA Executive Group for SCAG on 16 April 

1952 as follows : 

"The AFSA Executive Group unanimously supports the SCAO recoll'll'l!endation in 

regard to the separation of research from development, including the transfer of 

the "applied research" now conducted in the Office of Operations to the Office 

of Research. 11 

At the first meeting of a committee formed to revise the AFSA research 

organization on 6 May 1952: 

11 The Committee decided that the most feasible course of action would be 

to assign to one person the responsibility of preparing a· recom,:ended organiza-

tion and functions along with a complete description of methods of operation and 

relations with other AFSA units. 11 

c: r::" r""'_ ~ r=' ... -...r'--· ,_ 
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This report does not constitute a complete description of nethods of 

operation and relations with other AFSA units, but rather attempts to set up 

the basic elements of the o~ganization and define relationships with other 

A~SA units at the most critical points. Thus the report should be regarded as 

.a working paper or perhaps a s~eleton to which detailed structure may be added. 

In the preparation of the report, opinions expressed by $CAG members 

have been incorporated insofar as practicable. 

OBJECTIVE: 

In setting up the proposed Office of Research as well as the position 

of Technical Director, the objectives of the reorganiza~ion must be considered. 

AFSA is faced with technical problems of great complexity which require the 

application of scienti!ic methods of a most advanced nature. l''urthermore, 

these problems are in many respects peculiar to AFSA so that the Director of 

AFSA cannot rely completely upo~ other agencies, Government or private, for 

their solution. Although AFSA is presently carrying out a minimum amount of 
. . 

resea~ch in connectidn with its research and development program, the reorganiza-

tion has been proposed to attain the following objectives: 

/ 

1. To ensure that AFSA has a strong research starr which is capable of 

bringing to bear the most advanced scientific principles to AFSA 

·problems. 

2. To develop and implement long-range plans for the technical advanc~-

ment or AFSA. 

To maintain an atmosphere which will ensure a continuing supply 

or highly ~alified scientific personnel. 

The primary reason for the separation of research from development is to 

provide the research personnel fr~~dom from ooerational pressures and hence . . 
with the opportunity for consi~ering problems from along term point of vi~. 

It fUrther· has the advantage of per~ttinp, ~he Office of Development to pursue 

projects from a strictly engineering point of view once the functional · 

- 2 - 5EiCF'~E1' 
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characteristics have been established. 

' 
Although in certain cases there may be questions as to whether certain pro-

jects should be placed under research or development the general distinction should 

be clear. The Office of Development deals with en~ineering and desi~n problems 

leading to specific equipment while the Office of Research deals with :eneral 

problFmS leading towards increased knowledge or basic design principles. For 

certain problems within AFSA it !TBY be ad vis able to carry on parallel ~1ork in the 

Office of Operations and the Office of Research, the former concentrating on the 

solution of the specific problem with the latter concentrating on eeneral 

techniques applicable to the specific problems and others of the same general 

category. 

This paper contains a general description of the responsibilities of the AFSA 

Senior Technical Director and the functions of the proposed Office of Research. 

In considering the branches of the Office of Research, opinions e~ressed by SCAG 

members have been incorporated. With regard to the Operations Research Dranch, 

little detail has been given. This field is a highly specialized one and some one 

with direct experience in the field such as.Dr. Robertson of \~EG should be 

consulted. No discu::s:knhas been included concerning the Office of Development 

since this office would continue as present with the transfer of its research 

activities. The organization of this office as recently proposed seems in line 

with the establishment of the new Office of Research. 

Attached to the report are suggested organization charts, an estimate of 

personnel requirements. These personnel requirements are not completely over 

and above present complements, since some of the activities are bein~ carried out 

b,y present personnel. Further study would be required to determine the actual 

increase in the AFSA complement implied b.Y the establishment of the new office. 

- 3 -
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Included also in the report are suggestions for ·implementation. 

AFSA SENIOR TECHNICAL DIRECTOR 

The Senior Technical Director has the following responsibilities: 

1. Planning the AFSA research program am implementing approved 

plans. 

··2. Planning the AFSA development program and implerrenting ~proved plans. 
' ). Carryi~g out special studies and projectsfor the other offices ot 

.AFSA insofar as he deems it practicable. 

4. Ensuring a continuing CODJ)etent scientific staff to carry out the 

research and development needs of AFSA. 

$. Supervising the operations of the Office of Research and the Office 

of Development. 

The Senior Technical Director will be supported by the Director of Research 

and the Director. of Developl!leilt. He should work closely with the· technical 

directors of AFSA-Q2 and AFSA-0~ in planning ani ~n inplementing the research 

and development program. The Senior Technical Director will strive to keep 

the Office of Research primarily engaged in its long-range program but will 

also have the responsibility of ensuring that the research program is of 

JTI.axinwn assistance to the other offices of AFSA. He will have the authority 
.· ... 

of final decision in matters concerning·special projects to be undertaken by 

the Cffice of Research at the request or AFSA. The qualifications which -
the Senior Technical Director should possess are as follows: 

1. He should have advanced scientific training, PhD or equivalent. 

2. He should have· at least 1$ years experience in planning and 

implementing research and development programs. 

). He should have an understanding of the problems of development engineering~ 

- 4 -
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4. He 'should have general management experience. 

S. He should have experience with military problems either 

through direct military service or work with the Department of 

Defense. 

6. He should have contacts with university and industrial research 

as well as general engineerine develpPments. 

1. He should be familiar with general technical advances throughC?ut 

the country. , 

The position of Senior Technical Director should be i·ated as GS-17 

or higher. It is recomrr.ended that the possition of Senior Technical Director 

be filled only ~fter careful review or the qualifications of prospective 

candidates. The position is one of great :i.Jrp,ortance and sho~ld not be filled 

immediately unless a person or exceptional qualifications presents bimself. 

After appointment of the Senior Technical Director, it is probable ~hat 

the service functions of both the Office or Research and the Office of 

Development should be combined under his direct cognizance insofar as practicable 

in order that the directors of these offices be able to concentrate on scientific 

and engineering matters. 

OFFICE OF RESEARCH 

The Office of Research is established in order that AFSA may be in a pos~tion 

to applY the most advanced scientific techniques to the solution of its current. 

and. future problems. The Office of Research is segregated o~ganizationally fron1 

the Office of Developnent and the Office of Operations in order that its scientific 

staff be able to carry out a program of long range significance uninterrupted b.y 

the operational pressures of the Office of Operations or the urgent requirements 

for the development of specific equipment in the Offic~ of Development. Haw-

ever, the Office of Research will be expected to assist the other offices of AFSA 

on specific problems whenever the Senior Technical Director or the Director of 

·- s-
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Rese~rch judge that such assistance can be provided without detriment to 

the long range program. f\ 

The Director of Research will have the following responsibilities: 

1. Preparation of plans for a continuine long ranee research prograrr. to 

meet current and future needs of AFSA. 

2 • Implementing approved plans. 

3. Provide assistance for other offices of AFSA as determined practicable 

b,y the Senior Technical Director. 

4. Takes measures to ensure a continuing expert staff. 

5. Administers the affairs of the Office of Research. 

The Director of Research should have the following qualifications: 

1. He should have advanced scientific training, PhD or equivalent. 

2. He should have 10 years experience in planning and implementing 

general research progrQms. 

3. He should have familiarity with scientific research at university, 

government and industrial laboratories. 

4. He should have experience in r,overnment research,particularly in 

connection with the Department of Defense. 

Because of his broad responsibilities and.the wide scope of activities 

under his direction the Director of Research should be rated as GS-16. 

The Office of Research includes an Administrative Group sufficient for 

administering the affairs of the Office. 

Assistance in connection with· monitoring research contracts will be 

required. However, it is considered that general administration will be pro­

vided by the staff of the Senior Technical Director when available in order 

that the major attention of the Director of Research may'be fJcused on technical 

matters. A staff of 5 people should suffice for his administrative needs. 

- 6 -
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A technical library is a most important tool for_the research worker. 

It is probable that the technical library should be transferred from the Office 

of Development to the Office of Research when practicable. 

A services group must be maintained £or such laboratory facilities as the 

Office of Research may require. It is estimat~d that 10 people will be required 

for this P.urpose • 

. ~ The Office of Research will include four divisions: 

~/. tJA• 
~ J;~'f 
~r'1 

1. Division of Mathematicial Research 

2. Division of Physical Research""_'/ 

). Division of Computer Research . 

4. DiVision of Op~rations Research- 1 

DIVISION OF I~THEMATICAL RESEARCH 
. 

The increasing conplexity of the problems facing AFSA has rrade it necessary 

to attack some of them by mathematical and statistical methods of a high degree 

of sophistication. The. divis~on of mathematical research will maintain a staff 

of skilled IT'.athenaticians to meet the needs of AFSA in this field. Although 

it nay be .necessar:r for other offi_ces of AFSA to retain some -mathematicians for 
' 

their day t~ day problems it is expected that questions which are essential~ 
.. 
mathematical or statistical will be referred to this division. 

The head of the division will set up a long range program of research on 

those aspects of mathematics and statistics which wi~l provide AFSA with its re­

quired support in the field. 

The qualifications-of the head of the division are as follows: 

1. He should have advanced training in mathematics and statistics, PhD 

or equivalent. 

2. He should nave experience in ~irecting research programs in matherratics. 

). He should have ari extensive acquaintance with cryptanalytic and 

cr,ptographic processes. 

- 7- SECRET 
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4. He should be familiar with the general principles of operation ot 

electronic computers, particularly with regard to programming. 

S. He should be familiar with current.advances in the mathematical 

and s~tistical fields. 

The division will maintain branches as follows : 

MATHEr.ATICS BRANCH 

The Mathematics Branch will carry out a continuing program i~ the special 

branches of 11Bt.hematics which are of importance to .AFSA. The head of the branch 

will maintain contact with the genera~ field b,y keeping familiar 1~th current researct. 

at other establishments. Statistical studies of language as we'll as code and cipher 

phenomna will be pursued. The branch. will continue to investigate such general 

fields as matrix approximation theory, e,yclic structure of se~ences, logical 

implication with particular reference to AFSA problems. It is estimated that this 

branch will ultimately require 20 people. 

CRYPTANAL lTIC BRANCH 

The Cr,yptanalytic Branch will carry out a continuing program of investiga-

tion in ceyptanaJ¥tic methods. The head of the branch will maintain familiarity 

· with current and pas":- mathods in order that the work of the branch be most 

effectively directed towards probable future AFSA problems. A continuing program 

or studies will be maintained on such general problems as wiring recovery in 

cipher machines, exploitation methods for machine ciphers, additive recovery. 

The work should include investigation of methods of call sign analysis. It is 

estimated that this branch will ultimately re~ire 10 people. 

' 
CR'YPTOLOGIC BRANCH ~. 

The Cr,yptologic Branch will carry out a continuing pr.ogram in privacy. methods 

including ciphony and citax. The head of the branch will mintain familiarty 

- 8-
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with CU;rrent and past privacy methods in order that the work of the branch be 

most ef~ectively directed towards the ~~ure cryptologic problems of AFSA. A 

continuing program of studies wUl be rraintained in such general fields as methods 

of key generation, speech privacy systems, additive generation. The.work should 

include studies of call sign systems as well as methods of identification and 

arithematication. Personnel r.equirensnts for this branch are estimated at 10 

people. 

SPECIAL TASK BRANCH 

The Special Task Branch is established primarily in order to carry out special-· 

programs for other offices of AFSA although certain special tasks may well origi­

nate within the Office of Research. Such special tasks must have the approval 

r ) of th~ Senior Technical ~irector and the Director of Research. A typical task 

Jrdeht be the assignment of some aspects or special ceyptanalytical problem 

from the Office of Operations for examination from ~ research .Point of vie,~. The 

special task branch will operate in l!lany cases on a task force basis with assistance 

from personnel in other branches of the Office of Research as well as other 

divisions of AFSA. It is estiJrlated that the Special Ta~k Branch will require a 

~ starr or 6 people. 

DIVISION OF PHYSICAL RESEARCH 

AFSA has a variety of requirements which require research in fields such as 

computers to operate at very high frequenciesJ analysis of radio wave forms; 

propagation phenomena antenna design; special recording techrliqu~s. Some of 

these problerrs require advances in fundamental physics. Although a great deal 

of research is now in progress in this area in connection with general communica-

tions, SOJ!le of AFSA 's requirements are of sue~ a special na'blre that AFSA sponsor­

ship of work 1n the field is necessary. It is expected that the heatf of the 

Division of Physical Research will set up a long range program of research in the 

- 9-
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• . ~~~~sical sciences which will supplement existing programs and provide AFSA 
~~~ I . 
~~~ ~~th its needed support in the field. 

~ Y~'tvy' The gualifi~ations of the. head of the division a!"e as follows: 

~~-~1. He should have advanced training in physics or electronics, PhD or 

'1!.; ~~. 't.P • · equivalent. 

~~~ 
I 

2. He should have experience in planning and directing research· programs. 

3. He should be familiar with current scientific advances in the 

physical sciences with particular references to electronics and 

communications. 

It is expected that the head of the division will have the services of 

consultants who are experts in the required fields. 

The division wi~l maintain branches as follows: 

. 
COMPONENT RESEARCH !RANCH 

.J The Conponent Research Branch will carry out a: program of investigation of 

~new components which have promise of being of future inportance to AFSA. Research 

~- ~ be performed withi~ the Branch or b,y outside contract. Examples are investi-
·&P 

gation of NHF computer components su~h as presently contemplated with. the Corona 

group; investigation of static memor.y devices in connection with conputer circuits. 

It is eXpected that the Branch will assist the Office of Development in the . . 
specification of component techniques for future equipment. This branch is 

esti'II'Bted to require about lS people. 

ELECTRICAL RESEARCH BRANCH 

This branch will be responsible for planning and implementing a program of 

research in support of the radio, communications and intercept aspect of AFSS's 

problems. It will maintain contact with outside researches in the field supporting 

them when necessar.r.b.r projects wit~in the branch or by outside contract. Examples 

of projects which would be carried out bW this branch are analyses ot optimum. 

- 10 -
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antenna design, methods of identi~cation of radio waves, special recording 

techniques, propagation studies as req{lired in connection ldth intercept 

activities. 
J: his branch is estimated to require 20 people. 

SYSTEMS BRANCH 

The s.ystems Branch will conduct·continuing studies of problers concerning 

the physical technique~ utilized in the collection, disse~nation and analYsis 

of RI material. It shall plan and implement a research prograrn directed at 

systems which cannot efficiently resolve the manifold problema involved in world-

wide communications networks. It will also consider problems related to location . . 
and integration of intercept activities. This branch is estimated to require 

10 people. 

DIVISION OF OOMPUTER RESEARCH 

Much of AFSA 1s analytical work involves application or special electronic 

computing devices. The needs of AFSA in this field require application of most 

advanced techniques. The Division of Computer Research will set up a continuipg 

program of analysis of computing techniques. It is expected that the head of 

the Division will be familiar with existing computation equipments and their 

capabilities. He will be consulted in connection with the functional design of 

all special cornpll:tational equipment required by the other offices of AFSA. He 

will work closelY with the head of the I~thematical Research Division. It· is 

recommended that the Division of Computer Research operate a general purpose 

computer devoted exclusivelY to research purposes in the operation of which 

the Director of Research determines priorities. 

The Head of the Division of Computer Research should have the following 

qualifications: 

1. He should have advanced.scientific training, PhD or equivalent. 

2. He should have 5 years experience in connection with the programming 

and operation of digital computing equipment. 

- 1.1 -
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). He should be genera;J...ly familiar with the techniques or cryptanalytical 

and cryptographic processes. 

4. ·He should be e:xperienced ~n planning and implementing. conputer 

research-programs. 

The Division will maintain .branches as follows: 

LOGICAL DESIGN BRANCH 

'nl.e Logical Design Branch will carry out continuing studies of the basic 

analytical metho~s utilized in the conputing problems of AFSA both in general 

purpose and special purpose equipment. It will ·carry out programming studies 

to deternd.ne optinum methods of carrying out computational problems m existing 

equipment and will make recommendations in connection with the functional and 

logical design of proposed equipment. It will carry out special studies for other 

offices or AFSA in this general .field when approved by the Senior Technical 

Director or the Director or Research. It will assist the Mathematical Research 

Division in programming and cor.puting matters. It is estina ted that approxinatel.y" 

10 people will be required in this branch. 

RF..SEARCH OO.MPUTER OPERATIONS BRANCH 

. It is c~nsidered most important that the Office of Research have an operating 

general purpose computer under its control. The Computer Operations Branch will 

operate this computer. It will plan and implement out a program of cdntinuing 

studies in all matters of a research nature in connection with computer operations 

including studies of checking techniques 1 life studies 1 optinum methods of main-

tenance. It will carry out special studies rot other offices or AFSA when approved 
, 

b,y the Senior Technical Director or the Director or Research. It is estimated 
'1. • 

that lS people will be required by this.branch. 

- 12 -
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AUXILIARY EQUIPMENT RESEARCH BRANCH 

Many problems of AFSA involve conplete data handling systems. In this 

connection studies are required to determine functional characteristics of 
. J4:w.fo.-..c...X' 

peripheral and translation/\imich will alter data forms in such a manner as to 

be suitab~e for special machine processing. This peripheral equipment 

has not been given adequate attention in the past. These problems are becomming 
~ 

increasingly acute with the introduction of new computing equipment utilizing 

various· forms of input and output. It is therefore felt that the subjeet 

warrants a spec~l branch in the Division of Computer ~ese~ch. The head of 

the branch will set up a long range program pointed toward eventual standardiza­

tion. It is estimated that 6 people will be required. 

DIVISION OF OPERATIONS RESEARCH 

The scientific method called operations research developed as a recognized 

activity in response to the military needs of World War II where it was known 

variously as operations analysis or evaluation and weapons system evaluation. 

"Operations research is a scientific method of providing executive d~artrnents 

with a Quantitative basis for decisions regarding the operations under their 
1 

control." The method proved successful in many cases. Admiral King states "Opera-

tions research bringing scientists in to anal~~ the technical impact of the 

fluctuations between measure and countermeasure made it possible to speed up 

our reaction rate in several critical cases. 112 

AFSA has a variety of problems which ~ be susceptible to this scientific 

method. Examples are: 

1. Evaluation of communications intelligence as ~gainst jamndng and 

countermeasures. 

1Methods of Operation Research by Philip M. Morse, George E. Kimball, 
Technology Press and John Wiley & Sons, Inc., New York. 

2
Admiral E. J. King, Final Report, 8 December 1945. $EC·RE'T 

- 13 -
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2. Evaluation or central processine vs. field proce~sing. 

). Intercept target evaluation. 

Operations research is in general carried out on a task force basis. It 

is recommended that a man with experience in this field be appointed to head 

the division 'and that he relY on personnel from other branches of the Office 

of Research to assist him in carrying out specific missions. The ultimate 

personnel requirements tor this division is estimated as approximately 5 

people. 

The requirements r.or the head of the division are as follows: 

1. He should have advanced scientific training, PhD degree or 

equivalent. 

2. He should ~ave experience in the field oi' operations analysis. 

3. Iolfilitary expel"lence is required either direct or association with 

the Department of Defense. 

4. He should have had experience on a supervisory level on scientific 

IMPLElaTATION OF THE RESEARCH PROGRAM 

The establishment of a strong Office of Research within AFSA will take 

a number of years. However, certain steps toward this end can be taken noW. 

The followi~ me~sures are indicated: 

1. Establishment o~ an Office of Research and appointment of an acting 

Director of Research. The acting Director o.f Research will prepare 

with the assistance or management consultants a Table of Organization 

· for the Division along lines sugr,ested in this report • .. 
2. Transfer to the Office of Re!;earcii· the present Hathematical Research 

Division (34) of the Office of Research and Development. 

- 14-
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3." Change the designation of the present Office of Research and 

Development to that of Office of Development wi. th an orgzization 

essentially that proposed b,y Dr. Kullback in April 1952. 

4. Upon selection of a head of the Pivision of Physical Research 

transfer the Engineering Research Branch (354) from the Office 

of Development to the Office Research. 

5. Attempt to establish positions of supergrades and initiate search for a 

suitable Senior Technical Director. 

6. The Director of Development and the acting Director of Research shoud 

examine present projects ·to determine which are essentially of a research 

character. 

7; Unclassified material should'be prepared describing the nature of 

... 

the scientific program which can be used to interest prospective candidates 

for position in the Office of Research. 

SECRET 
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OFFICE OF RESEARCH 

ESTIMATED PERSONNEL REQUIREMENTS 

Senior Technical Director 

starr 

Office of Research 

Director of Research & Staff 

Services Group 

•Division of Mathematical Research Staff 

~athematics Br~ch 

Cryptanalytic Branch 

Cryptologic Br~ch 

Special Task Branch 

Division of Physical Research Staff 

Component Research Branch 

Electrical Research Branch 

Systems Branch 

Division of Computer Research Staff 

Logical Design Branch 

Computer Operations Research 

Auxiliary Equipment :stanch 

Division of Operations Research Staff 

TOTAL PERSONNEL 

• 

1 

s· 

6' 

10-

s 
20 

10 

10 

6 

s 
15 

20 

10 

5 

10 

15 

6 

5 

'\-
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Group 
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D·irector 
AFSA 

A·FSA 
Senior 

Technical 
Director 

• 

, 

Adm inlstrative 
~---------+----------~ 

Office 
. of 

Research 

0 f f ice 
of 

Development 

···--------

Group 
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Planning 

· Group 

Com sec 

Equipment 

Division 

Office 
of 

Development 
Liaison 
AHS 

I· 
Model 

Engineering 

Division 

Admin. 

I 
Radio 

Equipment 

Division 

Group 

l 
Analytic 

Equipment 

Division 
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Office Consultant 

of Group 

Research 

Services Admin. 
Group Group 

I I I 
Division Division Division 

of of of 
~ 

Physical Computer Mattlmatlcal 
~ 

Research Research Research 

~ ~ l 
I SPECIAL PROJECTS 

• 

.. 

Division 
of 

Operations 

Research 

"' .. -
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Division 

o!D_\. ~ 
_Mat~ical 

Research 

Admin. 
Ass•t. t----..... 

Consultant 
Group ..__ __ _ 

I 
Cryp~loglc 

Branch 

Cryptanalytic 

Branch 

I , 
Special 
Task 
Branch 

' 
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Division 
of Consultant 

Physical 
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·Group ~ 

Research 
, 

Admin. 
AsJt. 

. I J 
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SECRET 
Stfi~Rillf ltaFC!fliU\Til ..• 4 August 1952 

SECRET SEiSaRM INPaRMl'PION 

MEMCRANDUM FOR THE CHIEF OF STAFF 

SUBJECT: Comments on the attached Engstrom Stud1' 

1. Although, I am not too familiar with the C<J4:INT research problem, 
this proposal seems to place basic research too far away from operations. 
The breakdown of research functions is good. However it could be better 
handled if adm1nistrativ~ a part of the Office of Operations. 

2. This study practicall.y ignores Communication Security. Although 
its applicability on COOEC is apparent. The -effect of such an organization 
on CCMSEC would be considerable. ~s paper does not say where the new 
COMSEC equipnent division of the Office of Development wuld get its guidance. 
Presumably, guidance would come froDt_ the Office of Research and not the 
Office of Communication Security. This would not be acceptable as equipment 
would be developed on security ideal/ only, and the Office of Communication 
Security would lose completely the ground it has gained in basing develop-
ment on operational requirements and user needs as well as security objectives. 

3. In the proposed organizatiory care must be taken in order that we 
trulJ' expand our research activity and not- merely reshuffle essential.ly the 
same crew we already have. · 

1 ~fAI'DI'UAif.4,ti(TV( 
G. V CJINSON 
LtC • SigC. 
Actg.Chiet, Office of 
Communication Security 
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-Dr. H. P. .Robeft8oll 

Serial.: 15 33 . 
t 1.JUL1952 

lorMn .13rid&e Laboratoey ot Pbpica 
Cal.i,tol'Dia IDBti. wte ot technology . 
?uadena. 4~ C~ornia . 

Dear Bob:: 
. . - . 

We are .in4ebteri to J'Oil tor tald.ag the u..a, during the dif'!t,.. 
cul.Ue~ o:r closing. up shop in w~t.on,. to ·go owr the ED&.WC. 
paper I .s_ent :,you an:l.. I W~mt to tell you or our appreciatoi.on. 

. Due note is being taken or your ec:~~Dent.a and BIJices-tions: on 
the paper.. · 

' . -
In a littl~ whllo I may 8e!d you a .dl'ait of a statalent of a 

charter am -'llission 'for a. new ~Cl\c and a:Jk f~r your -cc:amneota. 

- 1ieceipt is al30- acknowledged or ;your letter o.t 23 June 1952 to 
Dr. Campaigne, -ac~ng bade• · nuaiber. ~04o6 lilhicb ·you returaecl · 
to ua. I will ·sem· the badge to ita proper repositors', and tharak 
you tor ~~ this ~tau.: · · 

, Reciprocatbg · ~ur perSODal. reg&l'ds and offering rq best wiabM 
to you in taking up onc.e more your protesaorial. duties.- I am,. 

Copies ,furnished: 
AG (3). _-

- COT . ·.· 

-· - - Slmerell',. 

. . --. 

-~ ·: <:· /.:;:ji~LiiWi F. FRIIDWf. 
_: _ . - Couul.tant 

- . W/F.F-¢.e.dman/eby/9 July 52 -
. .. · Consultant· -

~ . .. .... . - . . . . ,. 

-. 

· J-1~:[0 FOR REc'ORD: - Seli'~explanatOry. Dr;.: ~~~ertson 'toias Research Director, 
WSEG, O~f. of-the.Sec. ·of'·Def~nse., This- letter ~s in.reply.to Dr. R•s 
letter of · 30 cJ~e 5.2 to ~Ir. Friecima.l}. · ... Ret eren:ce serial·· ·00438, d td 
26 June 52. - · 
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• ~0 OFFICE OF. THE SECRETARY OF DEFENSE 
WEAPONS IMI'I'EMS EVALUATION GROUP 

WASHINGTON aB. D. C. 

30 June 1958 

Dear :&111& 

I'm· terribll' so:rq to l:e.ve 'been ao rushee! in 
. the paat fev da,-a · t~t I haven 1 t been able to s;et t()bether 

11i th ;y·ou to t;o over Boward EDt; a tror.1 1 a report, I have 
filially - during the 1-j hours since f1 vP o 1 clock:, \'!hen 
I ceaaltd to 'be Research Director herA in ltSEG .... &one 
over it w1 th 8011:e care. I do not feP1 1 hovever 1 that 
I can offer &DT very constructive criticiSm after- such 
an ei.au1netion 1 vi~out first learniD6 a little ~ore 
about soce corele.tive wattera t~e~Ain touched upon. 

In gP.neral, howevPr, the pro~osal aea~a to.incor~ 
orate -~· of :the idaas ibenerated "J7 thP late. Ad.v1aor7 
~roup. It B&F~s to ~rovide t~P. protP~tion for rPePt1r=h 
consi.r·~r .. ~. so neces~~' for P ~ropPr functionint;. I &liL, 

.ho~ver, a littlr in thA dPzk as to th~ ~~oinSP.I. rel&tion 
between thf' SeniQr Tachn!aal. DirPctor aid thP other 
,:)a.jor parts of tJ:,e .ort,f'nizationi thia is not ·brDl1f;ht out 

· in thP. ort;e.nization chart. Also, el th:>\36h th~ Senior 
TPchnicel Director is .e:""pl!ci t~,. 6 J:ven P.Uth,tit,y for f1':18l 
decision in.apeciAl ~r· 1ecta under~~~en in thP. ~ffice of 

. J.Aac-arcl:. 1 nnthi~ ie said as to ..-hPtht"J" he has the ak.e 
authori ~· in a.attera "Dndert~··pn in the Office of '"evelC'p-

. .uient - ahould.n 1 t he have thl'ra the SIW.P a.uthnr1 ty1 

I io r.ot bf'lieve the t,re.t!A& rACoci.·:endee. e:r.P hic,h 

) 

en,U6:,;l:. tr PDJI.blP. 7011 tfl &Pt thP l~ind. of ,~o~le rf'c;,uired. 
!l!he .. Pni?!" ~echn:l cal :lirP.:-toz: sho\\l'C. "".le a. G3-18 or P-t t 
th~ Dir.ector of JlP.s~:~~p.rch a GS-17 - ane even 'then 5 t will 
be hard to fill ttP jobs! 

! thi:Jl·· it quitP ~ro.i..rie.tq to i:'!cl11~P. ~ ~iviaion 
of' CperP...tions R~eP&rch to fe&U, "J:C. c.taa!.: f'llrce 'l)s.e.ie 1 ~1 t!' 
tl.e kin<i of :~r~blawa ;:Jro;oeed. Perh~:..,s ,,e 'll u. .... .,. ,. c!':.Rr. cP. 
to· tr..llr this over sm~-- .ti.~~ this sur.: er - parha!)s .. at "JCLA:r 

I really. 4uat ai&n off no~. Eeat persorAl re&&rda to 
,rourself s.nd other friends in the or&ani zation1 and aooi. luck! 
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·. -~: : U'F ID: A70072··.' ) ... 

: ~~-·- ·· .sECRET··. ·. -· •• ~ 
.. f· .- ~- :. . . . . . ... \ .. 

. . ...A 
.Y. 

.... . · 

· SU:URI-TY lrtfOKMA1WI . - . - .. · · 

Dr. H. P. RoberUcm 
Dil"ectar ot Research, \VSm 
ot.ttoe or tbe sec:re..,- ot Deteme 
!he Pen-t.a,pn, aoca ~ 
WaJih1Dcton 25, D. c. 

near Dobr 

Sed.alt 00438 
18JUN1952 

·Eru:lo-aed. is a con of nr. .EDI&t.fta' s ,.f.ldi vh1ch be IJ:reparad 
at our request aDi Wh:ieh ie a draft o£ h1a 1d.eaa CODOCI11ng the 
propoaed o.t'.tice oE Research tor th1a ~, the! eatab'Uslaea:t ot 
which ~as rec:~ded ;1n the scm IAipoZ"t. . 

U tl:ere is an opportv.D:i.t7 betore 10ur cleparture next Mondq ~ 
I voul.d lllUCh app.ncu:te diacuaaing the paper 111. th you and _it w 

· can not. pt toptber blcauae of tbe UI'IEC7 ot otbu' ati"airs~ 
perhape w oould diiJOUIIe it attar hours at the Cl'ID.,. ·or,. as a laat 
resort~ talk about it 1D aui.table d18gu1Sid t.guage v:La ~· 

Please gift,.. a call 1lben ,.Ou nave read _tbll report. 

Sinc..-.17, 

.. 
-w:nJ..IAl-1 ~... FRIEPMAI 

Consul:tant 
. -

c .. 

i Enclosure . 
z-~earo. tzoa n.'l.Eng.U.. 

W.F.Friedman/eby/25 June 52··. 
Consum·tant · 

to \Fl.F .Fri._, dt.4 16 J1ID8 $2_, 
clast~ SBCi~. 

. ""' .. 

Copies furnished: -·-

AE(~ 
oor~ 

MEMO FOR RECORD: This letter is self-explana t9r.v.• · 
Dr. Engstrom suggested that the enclosed report · · · 
be circulated to. certain SCAG membe-rs for cr;i. ticism . 
and comments. ' 

. ,,. 

{ J 



• REF ID:A70072 • OFFICE OF THE SECRETARY OF DEFENSE 
WEAPONS SYSTEMS EVALUATION GROUP 

WASHINGTON 25, D. C. 

23 June· 1952 

Dear Howard: F 
Sirice you were official~ designated as contact 

between SCAG and AFSA, I am returning herewith mf 
!?ass No. 10406. 

I hope that SCAG may have served some useful 
purpose. I personally regret that I did not have 
more time to break into the subject more thoroughly, 
but ~ duties here precluded it. 

I am leaving here the first of the month for 
Caltech, but hope to have a chance to see you 

- sometiffie du:Hng· August- at; Cairn·s seminar at UCLA. 

With very best regards, I am, 

1 Encl. 

Dr. Howard H. Campaigne 
3801 Nebraska Ave., N.W. 
Washington 25, D. C. 

Sincerely yours, 

H. P. ROBERTSON 
~irector of nesearch 
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• UNITED STATES GOVERNMENT Office 
TO Chief, Office of COMSEC DATE: 18 July 1952 

FROM Planning Group, Mr. T. R. Chittenden 

SUBJECT: Comments on Proposed Reorganization of the Research & Development 
Activity of AFSA --1. ~fllaaew witb Mr. Attsb±n'e: ee~aeats--~ this study does not take into 

considera.tion the COMSEC problem and for that reason must be considered as incomplete 
in its analysis of the problem of reorganizing the research and development activity 
of AFSA. 

2. I propose that instead of taking an action which is designed to increase the 
actual research and development staff of AFSA that consideration be given to the 
following idea. 

Instead of attempting to gather together a large and 
relatively expensive research staff within the government, 
let us focus our actions and thinking on the means for using 
the research facilities and the research brains which are available in 
the universities and the commercial institutions of this country. 

3. There are two principal advantages to be gained from expanding our use of 
outside research facilities as opposed to expanding the staff and research facilities 
w1 thin AFSA. 

a. The first is that the use of research organizations outside the govern-
ment would provide more opportunities to take advantage of scientific 
developments in other fields and to exchange dl scientific information. 
This latter goes on freely among research people and scientists 'Who are 
not hemmed in by security regulations. Security regula.tions are needed 
when specific scientific principles are applied to AFSA's_specific 
problems but are not needed, in fact have a stultifying effect upon,. 
pure research into basic scientific principles. In other words, I doubt 
that 1n pure research work there would be very much classified informat-
ion either brought to light or revea~ed by the exchange of data with other 
scientists engaged in similar lines of research. Certainly this Agency 
has benefited from the research work that has been done outside the 
government, at least outside this Agency, in the field of digital c~ters. 
It is the application of the computer to a military problem and the results 
which are achieved which are classified, not the fact that a computer is 
able to function in such and such a manner. Therefore, I think tha:t more 
information would become available to the Agency and that the efforts and 
products of more people engaged in related lines of research could be 
applied by the staff within AFSA to the specific problems which AFSA faces. 

1 

-tJEB]ft-
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~~~e~a~::: STATE~GOVERNMENT 
TO Chief, Office of COMSEC DATE: 18 July 1952 

FROM Planning Groilp, Mr. T. R. Chittenden 

SUBJECT: Comments on Proposed Reorganization of the Research & Development 
Activity of .AFSA (Continued) 

b. The second is that we have seen through years of experience in the field of 
cryptology the difficulty which the government has in interesting sufficient 
numbers of qualified research people to enter this very restricted field 
and to stay with it for a sufficient length of time to be of value. The 
Agency does not pay enough money nor does it offer suf'ficient opportunity 
for recognition in a scientific field to lure high cal.ibre research 
scientists to come into the Agency and bury themselves behind the wal.ls 
of regulations which have been put up to maintain security. Actually, it 
is expecting too much of a man to expect that he would cut himself' off' 
voluntarily :from the scientific field in which he is most interested and 
in which he has been trained. How many good research minds have been 
killed in this Agency and bow many more have we scared off :from ever 
assisting the government simply because of the unbelievely inept method 
of handling them as people and particularly as scientists1 I believe it 
is a waste of talent which the nation no longer can afford. · 

4. With respect to the idea of an AFSA Senior Technical. Director, I do not 
believe that AFSA is ready for a technical director of the sort described herein. 
AFSA is not properly organized to make use of the talents of such a man. UD1ess 
there is a :fundamental change in the manner in which the Agency is supervised 
and a change in the source of direction, then there is no place for a Senior 
Technical Director. I do not believe that the present Technical Director of the 
Agency, or for that matter, any of the Technical Directors of the Offices have 
actually functioned as the two words imply, namely, directing the technical activity. 
It certainly did not work out during the time Dr. Sinkov was the Technical Director 
of AFSA-04. This Agency started off with a. philosophy that the key positions in 
the Agency, particularly the ones involving policy making and decision making, should 
be military. Although ve have been told that this philosophy is no longer being 
followed, there has not been a sharp change to the contrary. The Technical Director 
must have the power of decision. If he does not ha:ve then be is a technics~ adviser 
and not a director. If this is so, he should be called such, and should be responsible 
only for giving advice and not, as is implied in this paper, for directing the 
technical effort of the organization. Therefore, to bring about technical direction 
from the type of man vhich the paper outlines there must be an organizational change 
vi thin AFSA of greater magnitude than is outlined in this paper. Until the Technical 
Director of the Agency is given the power of decision over the principal. technical. 
programs and a voice in formulating the basic administra.tive policy of the Agency, 
then he cannot be the man to charge with the responsibility for ensuring that the 
Agency has a continuing and adequate staff to meet the technical problems of AFSA. 
He could not actually supervise the operations of any of the technical offices 
until be has the power to decide, not merely advise. 
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STANDARD FORM NO. 84 

Office Memorandum • uNrTEn sTATEs GovERNMENT 

TO Chief, Office of COMSEC DATE: 18 July 1952 

FROM Pl.anning Group, Mr • T. R. Chittenden 

SUBJECT: Comments on Proposed Reorganization of the Research & Development 
Activity of AFSA (Continued) 

5. I firmly believe that the principal. AFSA approach as far as the problem 
of research is concerned shoul.d not be one in which AFSA attempts to do the 
research itself or attempts to build up a tremendous staff which would assure 
independent research, but to marshal. and manage the research potential which is 
available in the nation for work of the type we are interested in. In other 
words, let us truly expand our research activity and not merely reshuffle 
essentially the same crew that we already have. 

~t(~ 
T. R. CHITTENDEN 

3 
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REF ID:A70072 

BELL TELEPHONE LABORATORIES 
INCORPORATED 

MURRAY HILL LABORATORY 

MURRAY HILL, NEW JERSEY 

SUMMIT 6·6000 

July 7, 1952 

DR. WILLIAM F. FRIEDMAN, Consultant 
Department of Defense 
Armed Forces Security Agency 
Washington 25, D.C. 

Reference: 00435, 26 June 1952 

Dear Dr. Friedman: 

Since I do not plan to be in Washington soon my com­
ments on the proposed reorganization are as below: 

1. 

2. 

). 

Dr. Engstrom has rounded this proposal up in 
excellent fashion and any other thoughts I have 
to offer are on the second-order side. 

Some of the words concerning the function of 
the Office of Research (pages 5 and 6) stress 
"assistance" to other offices and research to 
support "current" needs. Interpreted improperly 
this could put the Office of Research in the 
position of a service group. To operate success­
tully their first responsibility must, of course, 
be the solution of tomorrow's problems rather 
than today's. Assistance on current problems 
should not.be left out of the specification. 
But it is hoped the words used will be inter­
preted properly by fUture Senior Technical 
Directors and Directors of Research. 

Under the Division of Mathematioal Research a 
first responsility might perh~ps be similar to 
that of Mathematical Research here in Bell 
Laboratories. This is improvement of mathematical 
tools and extension of mathematical concepts as 
applied to the specialized fields of interest. 
While our Mathematical Research Department is not 
a service group it dev.otes a sizeable part of its 
effort to current problems in order to determine 
where mathematical research is needed. 

, ., ..... •- • r • _..,I~ 

I r ! 1,, ,.•' I 

,.,,.-:,1 
:.:~•j,• .. -,.,~ ... ~•IL.' •• ~.'"~-• 
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.• --
Dr. William F • Friedman - 2 

I find no reference to a field~esearch that 
is gaining wide attention in b&th industrial 
and service laboratories. It has various 
names such as "Human Engineering", "Equipment 
Use Studies", "User Preference", .or. simply 
"Psychological Resea~ch". And it is concerned 
with fitting the characteristics of machines 
to those of humans in order to realize the best 
overall results. There ~re many ways in which 
a good research team of this type could contri-
bute substantially to your program. I would 
suggest that the group be headed by a competent 
experimental psychologist with a suf.~icient 
knowledge of electronic equipment, to discuss 
with others concerned the broader problems of 
design that arise in human-machine relationships. 
The group should preferabl' include a first class 
electronics engineer with psychological interests 
and ultimately, seYeral technical assistants 
(possibly some girls) with formal training in 
experimental psychology. These technical assistants 
would be responsible for the necessary routine 
tests. A good example of such a group in the 
Service area is that under Dr. Arnold Small at 
N.E.L. in San Diego. An example of an industrial 
group is that under Dr. John Karlin in Bell 
Laboratories. On your proposed organization 
chart the logical place for such a group would 
seem to be under Operat~ons Research. 

Sincerely yours, 

~~~~,\~~ 

~· ...... ~--:-..,r :.7r~,. .... 
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nr. Ralph r. 'Potter 
Jell Telephone LaboratoPieB11 Inc. 
1'lllrray JIUl Laboratoq 
Mvrq .a1u. tvev J__, 

. !lear Dr. Pottera 

'1'h:la Mill be ~ a bri.et mte to aclaN:Nltldge receipt. t4 
J'Ol&r letter ot 7 Jul:r 19S2 aDd to thaDk you for JOUI:' cooperation. 

I think the ca.ate and sugeat101111 ,aur lett.r ccmtaiDs 
1dll be ve!'y' usetuJ.. I vas ·art.i.cular]Jr ir.lpresaecl with the 
idea:!l sat forth in paragraph 4 c:o.."lJ •ssure ~u that "1117 associ a tea 
W1ll gi.vo thMI ::nost serlou.., cons.ideratJ.on since tboae ideas are 
appU:able to r.acl1ines ased in all our aoeo1t1o t1elcls of in\eN~~t. 

1 Enclosii.N 
IlecMd.pt. ~or ltr d.td 1 Jul¥ S2 

Copies furnished: 
AG (3) 
OOT 

ss.ncen1.7, 

x.F.Friedman/eby/9 July 52 
Consul tam; 

:t:!EHO FOR RECORD: Self'-explanatory. Reference serial 004.3S, dtd 26 June S2. 
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Ser1ala 00435 
18JUN1952 

&EetUul\' \!\fOftMXiiNC 
SECRET 

Slaer 

Dr. Ralph K. Potter 
Bell Tel.p.ono Labo:n:torlea 
463 west stnet 
!few York, Nn York 

Dear :Ur. Pottera 

Encloeed is a COPJ of Dr. EngaV.ta atud7 vbicb ha prepatell 
at our reqll8at cd 11bioh ie a ciratt ot h:1a ideaa ooncel'll1D,s tile 
p~ed O.t1"1ce or R.eaeal'ct1 i'or tbia A,.w.rs, the eat.bliu.mt. of 
which vas noon mtm iD "b SCAG Report. 

After ;you have bad c opportuni'Q" tD ezadne it.., we 110\ll.d ftr7 
much appreG:iate diaou.ss'ag it ld.tb 10U. Ho_..., if ;JO"Il do DOt 
aontalplate a trip to Waahillston in tbe near .tuture, 118 shall. baYe 
to be cant.at al.tb :rour writ• oGRuJta ad qa-t.iou, U w AN 
not illposi.DI too auch ot a b\lftlen an 10U 1n requeat.i.ng thea in 
vri.tiq. 

Copiea ot Dr. balllii&'Wl' a paper are also be1na eent to awcal 
otbar SCAG JII8Jibere tor tbe1r comments. 

!~ ,.-.,u in ad"YaDCe tor your ooopeatlcn, 

Sincezrel7, 

1 Enclosun 
tt.o. troa H. T .~st.r. 

WII.LIAM F. FIUU'".AH 
CoDBllltaD' 

to w.:r .lJ"J.eda•, dtd 16 June 52, 
clauits.d SECREt. 

W .F .Friedman/ eby /25 June 52 
Consultant 

Copies furnished: 
AG (3) 
OOT 

.l-.IEI-10 FOR RECORD: This letter is sel:f­
expla.natory. Dr. En~strom suggested that the 
enclosed report be circulated to c ertai.n 
SCAG members for criticism an::i comments. 
Dr. Engstrom thinks that Dr. Potter's comments 
would be extremely valuable in regard to the 
Division of Physical Reset3;I'Ch• 

r· 



Mr. ~ P.. 5pe<lkma.n 
Vice CluU:rman 

tt REF ID:A70072 

Research and 'flevelopnent :3o!Uli 
The Penta,eon, P.oom 3El020 
vrashington 2S~ D. c. 

. Serial: 00446 
-.L:JUL 1952 

l:;nclosecl is a copy o£ Dr. i)lgstrom• s etuiy which he prepared at 
our request .and which is a draft o£ his ideas concerning the proposed 
Office of Hesea.rch for this Agency, the establishment of lbich W3.8 
recommended in the SCAG .Report. 

I .would like,! to diseuse this paper with you ani Dean Post some 
time soon. Please l.ook it over and, when you qre ready to discuss 
it, give me a. call so that we may set the t:i.ftle am place for our 
l:leeting. 

1 Enclosure 

Gincerely6 

HIIJ:.IA}I P • .FHIEmWJ 
COnaultmt 

'Nemo. :from It.T.Engstrom 
W.F.Friedman/eby/27 June 52 
Consultant 

to w.F.Friedman, dtd 1.6 June 52, 
Classified SECRf.."'r. 

Copies furnished: 
AG (3) 
OOT 

tY:!da;sifieti by NSA/CSS 

MENO FOR RECORD: This letter is self-explanatory. 
Dr. F~ngstrom suggested that the enclosed report 

·be circulated to certain SCAG members for criticism 
and comments. 
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'lo: Consultant JUL 15 195Z 
hom: CQ~~PtroUer 

SUBJJC!: Cc nt on C&pt .. B. 'r .. Engatroa'• Pro~ed Office ot ReMU"Cb 

l. It ia believed the tol.lov1ng pointtl aAoUld boe oonaidered 1n tbe 
ute.bllu-nt of an ottice of Renarch: · 

a. Ie tld• f'unction a MJor re~naib1li ty of AFSA.? 

b. X. tbe ~ oJPDiu.Uon tbe liOR eeonc::at~al of AlSA 
penotmel tal..esrta t 

c. Doetl it c~ & Rbatant1al eaount of' a441t10Ml. overhead? 

d. XI it ot auf'tie1ent ein to varrant •etting it \11) u a a,Jor 
organiati0-.1. el 1 ntt 

e. Does the cl"M'tion of Senior Technical Director~ to too 
great an extent. tbe ~ of control. ot tbe Director 1 A'ISA t 

~. Jlav. tbe :tunctiOl\8 bMn clearly enough 4elineated eo that aU 
re.-reb act1Y1tiett can euUy be eltainated troa ~ Job re­
quil:'eMuta ot }'eftoanel in the Office ot Ruearch and Deftlop­
lll:llt &DCl in tbe Office of Operat1oaa1 

2. It VO\Al4 appear to • 'tbat the priary r-..on for a 1I01'e detend.ned 
effort by AFSA on bu1c reaearcb u reee~arnded by SCAG ate. 1'l'Oa the preMnt 
atat\18 of Ai'SA'• opel'atioral al>il.it1 .. vith re~ct to pruent or 41lt1cipaWd 
tGJ!"'ti&n cryptogl'apbie •Yit-. In otller vorda, in USA • a pruent nate ot 
~ ud teebnoloaY, it 1a felt that alllalown appl'O&Cbd to .xUt1QS or 
anti.oi:p&ted prob~ u. 1Dt4eq\late. aenc. 1 Capt. Knptroa point.a ou.t tba 
Pr1ar7 reuon 'hw the NpN"&tion ot ruearch tl"'OI ~t aDil opera­
tiotul 1a to prcrn.a. lar the CODiticleft.tion ot our pl'Ol:lla hta a loo&-tuoa 
point of vtw. Stated anotbu ~, be teela to.t w aboul4 have a ~ 
to CCDeel'!l tMiaaalT• lf1th the appl.ia&tion of .cienti.tie Mtho4a ot • m.t 
ac1..-...d ~ to 1i.be" cWrel.oplent of new or 'better c~c teebni.-., 
vhicll coul.d. tben be appliecl to .,~ •pecitie pro'blelw. In AlBA '• prnent 
atate c4 er;yptUlal.yt1c technology, it e.ppeue .. vin courtte or -.etioa. to 
..tabliab ~ u a MJJUW.te 'bu1e aub-41YU1on of OUJ' oqauisatioc. 
It it 1a tne tbat av teaJmtq\IIN ~be dAiveloped tor our eonUm1e4 
exiet4mee or ~t1 ?1 t1 .. , I cert&inly agree that tAe H8 tar-ell t\mct1.cJe. ia 
ca&r17 a aJOJ' l"'UppUib1lity.. Ita eepuation fl"'O& 4e'Ql.opant ..,~ 
tdloWd be~ aince th1a dirlaion ot lAibor .tJWMe tbe apec1.al1Mtion 
of ~ uw1 apbuiua the naearcbatl u a b.ollcgcmQIU.8 aeparate t1el4 
of actirtty. 

--------------------...... 
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3· In 1If! 41eeuaion Vitb AJ'SA '• Executive Group ~or SCAG the Jlllmbera 
indicated that 1nit1&l.ly perbapa 20 to 25 peopl.e in APBA voul4 be qualin.ed 
and ava.tlable ~or -~ to ruearcb. work. RecN1t.ent YOUld be nee~ 
to fill otber uiati:ag vacanc1 .. Ntabl1sbed v1th an ultiate go&lin tbdr 
opinion ot about a bundnd, .:>rw or le8a. 1bef.r atiate is ccm.tinled by 
C&pt. Enptrta. lt1ta pl"OpOMil orpniu.tion ree• and.tJ the ntablisbment ~ 
!our diviaiona Ud ten bre.ncbea Yith cOD8ul.tanta in ..em 41Yiaion. 'fak1ng 
tbe atiated available talent v1th1n AP5A and spJ'IIecUng 1t over auch a 
large oraanJ.zaUon Wtch :1ncl.udAte 14 aJor aeg~~enta, plua COMUJ.tanta, u 
indeed Gr...,sng our 11011t talented ~l'IIOilDel very thin. 

4. ~ nport ne~Dria tbat tba Senior 'l'edmical Director bava an 
a4Jiin1atrat1 ve 8tatf of fift }*)Ple, the Director of ~ an a4JdnJatra­
t1ve sta:tt ot tiw peopl.e, and thl'8e Dirla1on Ch1eta an edmhrtltl"at1ve 
start ot tour ~, plua a aervice. group or ten people tor the Ottiee 
-or Reaearch. 'lbis tata1a 32 people or 19 per cent ot the total reorpn1se­
tion def'1n1 tely' to be el.aN1t1ed u add1t10Jal overhea.d. I t"eel tbat ve 
O&IJDGt. at the preaent e.ttord eucb a a\lbstantial uount or ad41Uonal O'ler­
hMkl, particular~ vben ve are ao U:ad.t.d 1n our lllmpOWer. Ccma14erat1on 
ot the ulti-.te a1se of the propoaed tunction 1n relationahip vith other 
or:anizatiomJ. ~OlliJ ahould J'Ul.e out 1u utabliabMnt u an Oftice. 
Xw a-.tion u an Office 1Dit1all.y u 4iacuaaed abaft eatabllahea ta.d!&te 
~tor a w.blrtantial amunt of overll11d. 

5• Gen. C.niM DOW bu Col. Marcy, tbe Chief~ St&tt1 Ma. Wenger, 
eo1. Betlutrinaton, Hr. :rn.s.n, capt. Harper, Mr. KUUbuk, aDA COJ.. Beare 
~ di~ to his. Be •tte.¢• to ua tM Ch1et ot Start u h1a 
executive vice pl"'U1.4Amt. In a4d1t1on to tbe8e 1Ddiv14•-.l• .-nt:tol»d, there 
~ a sr-t any other MP'ben ot tbe DSA IJtatf • auca u Chiet. of 8taft 
Dirla10M1 vbo have aeceu to Gen. C&n1ne on apeci&l. probleM. '!he pl"'ppMd 
organisation createa tvo addi.t1onal. people vbo vould report directl7 to 
Gen .. Canine ..... the nev s.nior 'teclmieal. Director plu tM Director ot ~. 
'Dle probl.eu ot eOOZ'diD&tion nov ex1ating in AI'SA are acute1 aad the c~t1on 
of two 110re am reporU.n& d1rectly to the Direetor will Dlltipl.y gtiOM't1"1cally 
tbe pruent probl.el.- ot eood1D&t1on. tJnder tbe c~• and v1th due 
conaidemtion o-r the MtbD4a ot pe:raonal control. exucised. by aen. C:Wx.e, 
1 t 18 1'elt that tlw Qan ot control ftc~ed 111 too great .. 

6. It 1a lilY op1nion tlaat the delln•tion o~ linea ot naponaibUit7 
between opuationa, ~~aDd reuueh need a great dMl. .en re­
ttnnent. ln addition,. the t\mctiona at tbe D1v1aion of OperatiODII atHareh 
do not appear to tit into the buic ataaion ot the propoeed organisation. 

-- .... ~~.... -' ' 
'-----"'J'\_1 
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JUL 15 1952 

To: ConaUltant lroa: Comptroller 

7. In au--.ry, it 1B tel.t that some divi•ion ot the baeie reaponnb111-
t1" ot the Director, J:I'SA1 which will recognize reaeareh aa a ajor reapona1-
bU1ty 1• necetla&ry at tbia time. ·The pi'OJ)OHd recc nndationa for doing t.hi• 
organizationally is not acceptable tor the reuona tbat it 1• nat ecollOIIical 
ot available talenta} it creatu a w~tant1al. amount of owrhead; it 1• not 
or autn.cient size to VVl'ILZlt •etting it up u a ajor orgaoiaatiODAl element; 
and it broedena to too sr-t an extent tbe Director • • span o~ eoDtrol when 
his methods ot asatgnment ot :relfPOnaib1Uty to deputiu ill canai<lered1 thUa 
•Jdng JIOre complicated an ~difficult coordinatina problem .. 

8. If it ia deaired1 we can Jake a JIOre detailed analya1a. I rea.Use 
Capt .. Kngatrca•a approach in setting up the ott1oe ot Reeeazocb did not oon­
tnplate itt,pl meting ot the whole organtmtion at one U.1 but I do feel 
tbat the •tepa selected are aubatantially too srut. It ia bel1ttV*d a JIIOre 
conservative approaoh 1ntiall:y might Pl"'V'e .ore acceptable. 

9· I propoee tbat tbe Director appoint a research conaultant u a 
apec1•11 sed -i•taDt with teclm1cal reapona1bili.ty tor coordination &lld 
planning of all re&earoh conducted in A1SA wherein ao1entit1c metbod8 are 
used tor the development ot' nev or better cryptolo&ic techniq\10; that the 
Ma~Ucal.MV1aion and the Sng1neer1ng Beaeerch Branch ot the Office of 
ReM&l"Ch and Devel.opmnt be J.ert where they are 1n oloH proxila1 ty to the 
'l'echnical Libr&l7 am V1 th tbe .,., n1 atre.t1 ve and log1.tic aup~ preaently 
providedJ and that over the _period of the next year or two a:a4 prior to tM 
mwe to t~ DW aite the ~ial couul;tant £or ~ VOJ'k out b co­
ordination Ylth tlae .-taU an-e detailed :plana tor turthel" l'eeosn1&ina 
:reuarch aa a -.jor function. 

c. A. CLARK, Jr. 
cc~ ::;;::.el, USAF 
(;o 8 ptrollei" 
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To : 'ttl. F. Friedman 

• REF ID:A70072 • 
16 June 1952 

I am attaching hereto three copies of a study prepared at your request 
during the last fortnight concerning the proposed Office of Research for the 
Armed Forces Security Agency. Because of the limited time available the paper 
does not constitute in any sense 11a coiTplete description of m3thods of opera­
tion and relation with other AFSA_units". However, I hope it will be of some 
value to AFSA as a working paper. 

I should like to suggest that the paper be circulated for criticism. 
The comments of Dr. Potter would be extremely valuable in connection with 
the Division of Physical Research. Dr. Kullback and Dr. Carnpaigne certainly 
will have suggestions with respect to the Mathematical Research and Dr. Eachus 
and others with respect to the Computer Research. It is probable that your 
management consultant will be able to produce a table of organization with 
functions and responsibilities much more precisely delineated. I am sure that 
Dr. Robertson and l.fr. Speakma:t could be of great assistance. 

If there is any way I can be of further assistance, I shall be most happy 
to have you call me whenever I am in town and other pressures not intolerable. 

~r.~----
HTE:nh H. T. Engstrom 

SECRET 
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RESEARCH ORGANIZATION OF THE ARI:1ED FOR.CES SECURITY AGENCY 

The following report has been prepared at the request of the Director of 

the Armed Forces Security Agency (AFSA) to assist in a revision of the AFSA 

organization in order the greater emphasis may be placed on problems of a 

scientific and research nature. Increased emphasis on research was reco~~ended 

by the Special Communications Advisory Group (SCAG). The final report of this 

group dated 12 March 1952 stated: 

11 It is SCAG 1s firm opinion that a strong basis research program is of 

great importance in supporting developmental and operational work of AFSA and 

that a separate basic research organization should be set up. Research should 

be kpe separate from development and operations with personnel and facility 

assignments which cannot be infringed upon by development and operational re­

quirements. 11 

This opinion was supported by the AFSA Executive Group for SCAG on 16 April 

1952 as follows: 

"The .AFSA Executive Group unanimously supports the SCAG recommendation in 

regard to the separation of research from development, including the transfer of 

the n applied research" now conducted in the Office of Operations to the Office 

of Research." 

At the first meeting of a committee formed to revise the AFSA research 

organization on 6 M~ 1952: 

11 The Committee decided that the most feasible course of action would be 

to assign to one person the responsibility of preparing a recommended organiza­

tion and functions along with a complete description of methods of operation and 

relations with other AFSA units. 11 

SECRET 
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This report does not constitute a conplete description of nethods of 

operation and relations with other AFSA units, but rather attempts to set up 

the basic elements of the organization and define relationships with other 

AFSA units at the most critical points. Thus the report should be regarded as 

a working paper or perhaps a skeleton to which detailed structure may be added. 

In the preparation of the report, opinions expressed by SCAG members 

have been incorporated insofar as practicable. 

OBJECTIVE: 

In setting up the proposed Office of Research as well as the position 

of Technical Director, the objectives of the reorganization must be considered. 

AFSA is faced with technical problems of great complexity wh~ch require the 

application of scientific methoda of a most advanced nature. Furthermore, 

these problems are in many respects peculiar to AFSA so that the Director of 

AFSA cannot rely completely upon other agencies, Government or private, for 

their solution. Although AFSA is presently carrying out a ndnimum amount of 

research in connection with its research and development program, the reo~ganiza-

tion has been proposed to attain the following objectives: 

1. To ensure that AFSA has a strong research staff which is capable of 

bringing to bear the most advanced scientific principles to AFSA 

problems. 

2. To develop and implement long-range plans for the technical advance-

ment of AFSA. 

3. To maintain an atmosphere which will ensure a continuing supply 

of highly ~alified scientific personnel. 

The primary reason for the separation of research from development is to 

provide the research personnel freedom from operational pressures and hence 

with the opportunity for considering problems £rom along term point of view. 

It further has the advantage of permitting the Office of Development to pursue 

projects from a strictly engineering point of view once the functional 

- 2 - SECREl~. 
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characteristics have been established. 

Although in certain cases there ~ be questions as to whether certain pro-

jects should be placed under research or development the general distinction should 

be clear. The Office of Development deals with engineering and design problems 

leading to specific equipment while the Office of Research deals with general 

problems leading t~rards increased knowledge or basic design principles. For 

certain problems within AFSA it nay be advisable to carry on parallel l'TOrk in the 

Office of Operations and the Office of Research, the former concentrating on the 

solution of the specific problem with the latter concentrating on general 

techniques applicable to the specific problems and others of the same general 

category. 

This paper contains a general description of the responsibilities of the AFSA 

Senior Technical Director and the functions of the proposed Office of Research~ 

In considering the branches of the Office of Research, opinions expressed by SCAG 

members have been incorporated. With regard to the Operations Research Branch, 

little detail has been given. This field is a highly specialized one and some one 

with direct experience in the field such as Dr. Robertson of WSEG should be 

consulted. No discaffi:knhas been included concerning the Office of Development 

since this office would continue as present with the transfer of its research 

activities. The organization of this office as recently proposed seems in line 

with the establishment of the new Office of Research. 

Attached to the report are suggested organization charts, an estimate of 

personnel requirements. These personnel requirements are not completely over 

and above present complements, since some of the activities are being carried out 

by present personnel. Further study would be required to determine the actual 

increase in the AFSA complement implied qy the establishment of the new office. 

- 3 -

SECRET 



'I 

S'ECRET 

SECUR\1'1' lNFORMATlQr;._ 

REF ID:A70072 

Included also in the report are suggestions for implementation. 

AFSA SENIOR TECHNICAL DIRECTOR 

The Senior Technical Director has the following responsibilities: 

1. Planning the AFSA research program and implementing approved 

plans. 

2. Planning the AFSA development program and implerenting approved plans. 

). Carrying out special studies and projectsfor the other offices of 

AFSA insofar as he deems it practicable. 

4. Ensuring a continuing competent scientific staff to carry out the 

research and development needs of AFSA. 

5. Supervising the operations of the Office of Research and the Office 

of Development. 

The Senior Technical Director will be supported by the Director of Research 

and the Director of Development. He should work closely with the technical 

directors of J~SA-02 and AFSA-04 in planning and in implementing the research 

and development program. The Senior Technical Director will strive to keep 

the Office of Research primarily engaged in its long-range program but will 

also have the responsibility of ensuring that the research program is of 

rr'.axilTDlm assistance to the other offices of AFSA. He will have the authority 

of final decision in matters concerning special projects to be undertaken by 

the Office of Research at the request of AFSA. The qualifications which 

the Senior Technical Director should possess are as follows: 

1. He should have advanced scientific training, PhD or equivalent. 

2. He should have at least 15 years experience in planning and 

implementing research and develop~ent programs. 

). He should have an understanding of the problems of development engineering. 

- 4 -
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4. He should have general management experience. 

5. He should have experience with military problems either 

through direct military service or work with the Department of 

Defense. 

6. He should ha~e contacts with university and industrial research 

as well as general engineering developments. 

1. He should be familiar with general technical advances throughout 

the country. 

The position of Senior Technical Director should be rated as GS-17 

or higher. It is recommended that the po$ition of Senior Technical Director 

be filled only after careful review of the qualifications of pro~pective 

candidates. The position is one of great irrq:>ortance and should not be filled 

immediatelY unless a person of exceptional qualifications presents himself. 

After-appointment of the Senior Technical Director, it is probable that 

the service functions of both the Office of Research and the Office of 

Developm~nt should be combined under his direct cognizance insofar as practicable 

in order that the directors of these offices be able to concentrate on scientific 

and engineering matters. 

OFFICE OF RESEARCH 

The Office of Research is established in order that AFSA may be in a position 

to apply the most advanced scientific techniques to the solution of its current 

and future problems. The Office of Research is segregated organizationally from 

the Office of Developnent and the Office of Operations in order that its scientific 

staff be able to carry out a program of long range significance uninterrupted by 

the operational pressures of the Office of Operations or the urgent requirements 

for the development of specific equipment in the Office of Development. How-

ever, the Office of Research will be expected to assist the other offices of AFSA 

on specific problems whenever the Senior Technical Director or the Director of 
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Research judge that such assistance can be provided without detriment to 

the long range program. 

The Director of Research will have the :follovTing responsibilities: 

1. Preparation of plans for a continuing long range research program to 

meet current and future needs of AFSA. 

2. Implementing approved plans. 

3. Provide assistance for other offices of AFSA as determined practicable 

qy the Senior Technical Director. 

4. Takes measures to ensure a continuing expert staff. 

5. Administers the affairs of the Office of Research. 

The Director of Research should have the following qualifications: 

1. He should have advanced scientific training, PhD or equivalent. 

2. He should have 10 years experience in ··planning and in:q:>lernenting 

general research" programs. 

3. He should have familiarity with scientific research at university, 

government and industrial laboratories. 

4. He should have experience in government research,particularly in 

connection with the Department of Defense. 

Because of his broad responsibilities and,the wide scope of activities 

under his direction the Director of Research should be rated as GS-16. 

The Office of Research includes an Administrative Group sufficient for 

administering the affairs of the Office. 

Assistance in connection with- monitoring research contracts will be 

required. However, it is considered that general administration will be pro­

vided by the staff of the Senior Technical Director when available in order 

that the major attention of the Director of Research may be f~cused on technical 

matters. A staff of 5 people should suffice for his administrative needs. 

- 6 -
SECRET 



-SECRET 

SECURITY INFORMATION 

e REF ID :A70072 

A technical library is a most important tool for the research worker. 

It is probable that the technical library should be transferred from the Office 

of Development to the Office of Research when practicable. 

A services group must be maintained for such laboratory facilities as the 

Office of Research may require. It is estimated that 10 people will be required 

for this purpose. 

The Office of Research will include four divisions: 

1. Division of Mathematicial Research 

2. Division of Physical Research 

3. Division of Computer Research 

4. Division of Operations Research 

DIVISION OF HATHEMATICAL RESEARCH 

The increasing complexity of the problems facing AFSA has :rrade it necessary 

to attack some of them by mathematical and statistical methods of a high degree 

of sophistication. The division of mathematical research will maintain a staff 

of skilled rrathematicians to meet the needs of AFSA in this field. Although 

it rray be necessary for other offices of AFSA to retain some-mathematicians for 

their day to day problems it is expected that questions which are essential~ 

mathematical or statistical will be referred to this division. 

The head of the division will set up a long range program of research on 

those aspects of mathematics and statistics which will provide .\FSA with its re­

quired support in the field. 

The qualifications·of the head of the division are as follows: 

1. He should have advanced training in mathematics and statistics, PhD 

or equivalent. 

2. He should have experience in directing research programs in mathematics. 

3. He should have ari · extensive acquaintance with cryptanalytic and 

cryptographic processes. 
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4. He should be familiar with the general principles of operation of 

electronic computers, particularly with regard to progra~ng. 

5. He should be familiar with current advances in the rna therre. tical 

and statistical fields. 

The division will maintain branches as follows: 

~~THE~ATICS BRANCH 

The Mathematics Branch will carry out a continuing program in the special 

branches of mathematics which are of i:rrportance to AFSA. The head of the branch 

will maintain contact with the general field b,y keeping familiar with current research 

at other establishments. Statistical studies of language as well as code and cipher 

phenomena tiill be pursued. The branch will continue to investigate such general 

fields as matrix approximation theory, cyclic structure of sequences, logical 

implication with particular reference to AFSA problems. It is estimated that this 

branch will ultimately require 20 people. 

CRYPTANAL'Y.TTC BRANCH 

The-CryPtanalytic Branch will carry out a continuing program of investiga-

tion in cryptanalYtic methods. The head of the branch will maintain familiarity 

with current and past methods in order that the work of the branch be most 

effectively directed towards probable future AFSA problems. A continuing program 

of studies will be maintained on such general problems as wiring recovery in 

cipher.ma.chines, e~loitation methods for machine ciphers, additive recovery. 

The work should include investigation of methods of call sign analysis. It is 

estimated that this branch will ultimately require 10 people. 

CRYPTOLOGIC BRANCH 

The Cryptologic Branch will carry out a continuing program in privacy methods 

including ciphony and cifax. The head of the branch will rraintain familiarty 
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with current and past privacy methods in order that the rrork of the branch be 

rr~st effectively directed towards the future cryptologic problems of AFSA. A 

continuing program of studies will be maintained in such general fields as methods 

of key generation, speech privacy systems, additive generation. The work should 

include studies of call sign systems as well as methods of identification and 

arithernatication. Personnel requirements for this branch are estimated at 10 

people. 

SPECIAL TASK BRANCH 
- . 

The Special TaSk Branch is established primarily in order to carry out special 

programs for other offices of AFSA although certain special tasks may well origi-

nate within the Office of Research. Such special tasks must have the approval 

~ of the Senior Technical Director and the Director of Research. A typical task 
I 

might be the assignment of some aspects of special cryptanalytical problems 

from the Office of Operations for examination from a research point of view. The 

special task branch will operate in many cases on a task force basis with assistance 

from personnel in other branches of the Office of Research as well as other 

divisions of AFSA. It is estimated that the Special Task Branch will require a 

~ staff of 6 people. 

DIVISION OF PHYSICAL RESEARCH 

AFSA bas a variety of requirements which require research in fields such as 

computers to operate at very high frequencies; analysis of radio wave forms; 

propagation phenomena antenna design; special recording tec~~~s. Some of 

these problerns require advances in fundamental physics. Although a great deal 

of research is now in progress in this area in connection with general communica-

tions, so~e of AFSA's requirements are of such a special nature that AFSA sponsor­

ship of work in the field is necessary. It is expected that the head of the 

Division of Physical Research will set up a long range program of research in the 
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physical sciences which will supplement existing programs and provide AFSA 

with its needed support in the field. 

The gualifications of the head of the division are as· follows: 

1. He should have advanced training in physics or ~lectronics, PhD or 

equivalent. 

2. He should have e:xperience in planning and directing research prograiTI.s. 

3. He should be familiar with current scientific advances in the 

physical sciences with particular references to electronics and 

col'lll'l'lllnications. 

It is expected that the head of the division will have the services of 

consultants who are experts in the required fields. 

The division will maintain branches as follows: 

COMPONENT RESEARCH BRANCH 

The Component Research Branch will carry out a program of investigation of 

new components which have promise of being of future importance to AFSA. Research 

may be performed within the Branch or b:r outside contract. Examples are investi­

gation of NHF computer components such as presently contemplated with the Corona 

group; investigation of static memory devices in connection with computer, circuits. 

It is expected that the Branch will assist the Office of Development in the 

specification of component techniques for future equipment. This branch is 

estimated to require about 15 people. 

ELECTRICAL RESEARCH BRANCH 

This branch will be responsible for planning and implementing a program of 

research in support of the radio, communications and intercept aspect of AFSS 1s 

problems. It will maintain contact liith outside researches in the field supporting 

them when necessary b,y projects within the branch or by outside contract. Examples 

of projects which would be carried out by this branch are analyses of optimum 
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antenna design, methods of identification of radio waves, special recording 

techniques, propagation studies as required in connection 'tvith intercept 

activities. '.i.his branch is estimated to require 20 people. 

SYSTENS BRANCH 

The Systems Branch will conduct continuing studies of problems concerning 

the physical techniques utilized in the collection, dissemination and analysis 

of RI material. It shall plan and implement a research program directed at 
.. 

systems which cannot efficiently resolve the manifold problems involved in world-

wide communications networks. It will also consider problems related to location 

and integration of intercept activities. This branch is estimated to require 

10 people. 

DIVISION OF COMPUTER RESEARCH 

Much of AFSA's analytical work involves application of special electronic 

computing devices. The needs of AFSA in this field require application of most 

advanced techniques. The Division of Computer Research will set up a continuing 

program of analysis of computing techniques. It is expected that the head of 

the Division 'tvill be familiar ~rl.th existing computation equipments and their 

capabilities. He will be consulted in connection with the functional design of 

all special computational equipment required by the other offices of AFSA. He 

'tvill work closely with the head of the Mathematical Research Division. It is 

reco~ended that the Division of Computer Research operate a general purpose 

computer devoted exclusively to research purposes in the operation of which 

the Director of Research determines priorities. 

The Head of the Division of Computer Research should have the following 

qualifications: 

1. He should have advanced scientific training, PhD or equivalent. 

2. He should have 5 years experience in connection with the programming 

and operation of digital computing equipment. 

- 11 -
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3· He should be generally familiar Trrl. th the teclmiques of cryptanalytical 

and cryptographic processes •. 

4. He should be eJq>erienced in planning and inplementing conputer 

research programs. 

The Division will maintain branches as follmvs: 

LOGICllL DESIGN BRANCH 

The Logical Design, Branch tdll carry out continuing studies of the basic 

analytical methods utilized in the computing problems of AFSA both in general 

purpose and special purpose equipment. It will carry out programing studies 

to determine optimum methods of carrying out computational problems ·en existing 

equipment and will make recommendations in connection with the functional and 

logical design of proposed equipment. It will carry out special studies for other 

offices of AFSA in this general field when approved by the Senior Technical 

Director or the Director of Research. It will assist the Mathematical Research 

Division in programming and conputing matters. It is estina ted that approxirrately 

10 people will be required in this branch. 

RESEARCH COMPUTER OPERATIONS BRANCH 

It is considered most important that the Office of Research have an operating 

general purpose computer under its control. The Computer Operations Branch will 

operate this col!l'uter. It will plan and il!l'lement out a program of continuing 

studies in all matters of a research nature in connection with computer operations 

including studies of checking techniques, life studies, optimum methods of main-

tenance. It will carry out special studies for other offices of AFSA when approved 

by the Senior Technical Director or the Director of Research. It is estimated 

that 1> people will be required by this branch. 

- 12 -
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AUXILIARY EQUIP}mNT RESEARCH BRANCH 

Many problems of AFSA involve complete data handling systems. In this 

connection studies are required to determine functional characteristics of 
J"4t."'f~~ 

peripheral and translation Which will alter data forms in such a manner as to 
1\ 

be suitable for special machine processing. This peripheral equipment 

has not been given adequate attention in the past. These problems are becornming 

increasingly acute iY.ith the introduction of new computing equipment utilizing 

various forms of input and output. It is therefore felt that the subj·ect 

warrants a special branch in·the Division of Computer Research. The head of 

the branch will set up a long range program pointed toward eventual standardiza­

tion. It is estimated that 6 people will be required. 

DIVISION OF OPERATIONS RESEARCH 

The scientific method called operations research developed as a recognized 

activity in response to the military needs of World War II where it was known 

variously as operations analysis or evaluation and weapons system evaluation. 

"Operations research is a scientific method of providing executive departments 

with a Quantitative basis for decisions regarding the operations under their 
1 

control. 11 The method proved successful in many cases. Admiral King states "Opera-

tions research bringing scientists in to analyze the technical impact of the 

fluctuations between measure and countermeasure made it possible to speed up 

our reaction rate in several critical cases. 112 

AFSA has a variety of problems which ~r be susceptible to this scientific 

method. Examples are: 

1. Evaluation of communications intelligence as against ja.mming and 

countermeasures. 

1Methods of Operation Research by Philip tJI. Morse, George E. Kimball, 
Technology Press and John Wiley & Sons, Inc., New York. 

2
Admiral E. J. King, Final Report, 8 December 1945. SECfiET 
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2. Evaluation of central processing vs. field processing. 

3. Intercept target evaluation. 

Operations research is in general carried out on a task force basis. It 

is recommenmed that a man with experience in this field be appointed to head 

the division and that he rely on personnel from other branches of the Office 

of Research to assist him in carrying out specific missions. The ultimate 

personnel requirements for this division is estimated as approximately 5 

people. 

The requirements for the head of the division are as follows: 

1. He should have advanced scientific training, PhD degree Or 

equivalent. 

2. He should have experience in the field of operations analysis. 

3. Hili tary experience is required either direct or association with 

the Department of Defense. 

4. He should have had experience on a supervisory level on scientific 

projects. 

IMPLENENTATION OF THE RESEARCH PROGRAM 

The establishment of a strong Office of Research vlithin AFSA will take 

a number of years. However, certain steps toward this end can be taken now. 

The following measures are indicated: 

1. Establishment of an Office of Research and appointment of an acting 

Director of Research. The acting Director of Research will prepare 

with the assistance of management consultants a Table of Organization 

for the Division along lines suggested in this report. 

2. Transfer to the Office of Re~earch the present t-lathe:rrs.tical Research 

Division (34) of the Office of Research and Development. 

-14-
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3.· Change the designation of the present Office of Research and 

Development to that of Office of Development with an organization 

essentially that proposed b.Y Dr. Kullback in April 1952. 

4. Upon selection of a head of the Division of Physical Research 

transfer the Engineering Research Branch (354) from the Office 

of Development to the Office Research. 

5. Attempt to establish positions of supergrades and initiate search for a 

suitable Senior Technical Director. 

6. The Director of Development and the acting Director of Research shoud 

examine present projects to determine which are essentially of a research 

character. 

7; Unclassified material should be prepared describing the nature of 

the scientific program which can be used to interest prospective. candidates 

for position in the Office of Research. 

- 1.5 - SECRET 
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OFFICE OF RESEARCH 

ESTIMATED PERSONNEL REQUIREMENTS 

Senior Technical Director 

Staff 

Office of Research 

Director of Research & Staff 

Serv~ces Group 

Division of Mathematical Research Staff 

Mathematics Branch 

Cryptanalytic Branch 

Cryptologic Branch 

Special Task Branch 

Division of Physical Research Staff 

Component R~search Branch 

Electrical Research Branch 

Systems Branch 

Division of Computer Research Staff 

Logical Design Branch 

Computer Operations Research 

Auxiliary Equipment Bfanch 

Division of Operations Research Staff 

TOTAL PERSONliiEL 

• 

1 

5 

6 

10 

5 

20 

10 

10 

6 

5 

15 

20 

10 

5 

10 

15 

6 

5 

164 
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Office Consultant 

of Group 
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Services Admin. 
Group Group 
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" 
Physical Computer 
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TASK NUMBER 

300.0100 

310-0101 

320-0102 

330-0103 

340-01011. 

350-0105 

36o-01o6 

370-0107 

BSA-30 Management 

NSA-31 M&Dasement . 
NSA-32 Management 

NSA-33 Manasement 

HSA-34 Management 

HSA-35 Management 

KSA-36 Management 

KSA• 37 Management 

Ji0-0500 

320-0501 
·-

300-o6oo 

300-3514 

fbte1 Shop 

TASK lUMBER 

300-QllO 

310-oll1 

.320.0112 

330-0113 

340-ol14 

350-0115 

360-0116 

370-out 

lng1neer1ng'and Services 
·tor Stan' 

lngl.neeriq and Services 
tor PROD 

1Dglneer1ng azul Services 
tor COIID'.C 

Eng1neer1ng and Services 
tor ABA ancl AliS 

ENVELOPE - Engineering and 
Shop Services 

- --------------------· 

30 September 1954 

NSA-30 Faeilities & Mainte~tt· 

NSA-31 Facilities & Maintenance 

NSA-32 Facilities & Maintenance 

NSA-33 ~acil1t1es & Maintenance 

BSA-34 Facilities & Maintenance 

' ISA-35 Facilities & Maintenance 

BSA-36 Fac111 ties & MainteD&Dce 

HSA-37 Facilities & Maintenance 

])lNGBAT - Pr1n~ Telegraph Signal- Normalizer ( -Project SIGMA ) 



t .. 
~) 

- j 

NSA-31 
I 

I 
I . 
~no. BO!,::iCLAT'~EE I 

I 

312-1100 

I LITERAL CfPBER MACHINES 
I 
I ' i 311-3000 ! AFSAM 71 I 

I AFSAM D7A 

I 
I 

313-3001 AFSAM Dl7 
i 

i 
I 3ll-3002 AFSAM 47 I 

AFSAM 47B 

311) 
313)-3003 

AFSAM D498 

! 311-3004 AFSAZ D7301. 

~ECURITY EQUirf 
' 

TELETYPE 
i I 

I 311-3100 AFSAM 9 

311-3101 AFSAM D22 

311-3102 A..~ D30 

311-3103 AFSAM D44 
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eOMMURICATIORS SECURITY EQUIPMENT DIVISIOB 

SIGMA . 

co~ a~::: D~-~0:! I ~.!C!'-! 11'! 

! Bll'rl'RESS Research on Speech Analysis and Synthesis l-B 
(Project RHO) 

Lov Echelon L1 tera1 Cipher Machine l-B(U) 

Portable Mechanical Cipher Machine 

I 
1-B(U) 

Shipboard L1 teral Cipher Machine 1-B(U) 

I 
Manual Authentication DeVice 1-B(D) 

Ott-Line Automatic Ancillary Equipment l-C(N) 

' 
~11.&;~ 

Portable Teletype Security Equipment 1-B{U) 

I 
TeletY,Pe Multiplex (AN/FGc-5) Enciphering 1-B(U) 
Equipment 

High Echelon Teletype Security Equipment 1-B 

Ott-Line One-Time Tape Teletype Security Equip- 1-B(N) 
ment 

- -

-e-

I0-12 
! I 

CLASSI1I· 
I 

' 

I CM'.I01f OJ 
I 

.\13~ 
T..~ CO.t.:.!''.ACT !i'O. 1 :UZ.l.c ~o .. : 

i 
DA49-l70-sc-l349 I ' u 

' 

i 
I 
I s DA49-l70-sc-1284 T/SE 

I DA49-170-sc-l337 2/2a 

c DA49-170-sc-1252 T./SE 
35 

c BObar-64125 (3C) ..,. 

c T/SE 
29/~ 

c I T/SE I 

33 

s DA~9-170-sc-!2~ T/SE 
6 

s DA49-l70-sc-ll05 T/SE 
25 

s DA49-170-sc-1351 I 

c T/SE 
27/1 
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I 

CUSaDI• 
CA!IOll OJ .AnA'! lfAS1C 110. 110!-~ COVER ItA.~ . 

DP'.SCJlllllliOB l'RIOla'n' ':ASX CO&l'mA.C'l' 1'10 • RAD.AC r:o. 
3U•3loJ. AFSAM D45 . On-Line One-Tiae Tape Teletype Security Equip- 1-B(U) c T/SE 

ment 12 

311-3105 AFSAZ D7303 Bisb Grade Synchroniser for Teletype Security 1-B c 
Equipment 

:• 3U-3lo6 AFSAZ D7305 Message Synchronizer tor Teletype Security 1-B(N) u DA49-170-sc-lll0 T/SE 
Equipment 3)1. 

E~ 
311-3107 AFSAZ D7315 Single Channel Ful.ly' Synchronous Teletype Equip- 1-B(U) c DA49-170-sc-lo84 (4) . T/SE. A ment DA49-170-sc-1137 3 

~~: 3ll-3lo8 AFBAM D33 Telet)'pevri ter Cryptographic Attachment, MK-2 !IOb.Jlr-64125 

EO 311-3109 AFSAZ D7319 Electronic Teletype Mlxer DA49-170-sc-1343 

s~. 
311-3110 AFSAZ D7323 Teletype Speed Converter u 
SPEECH SE ~TY EQUIPME ~ 

~ • 
' 312-3200 AFSAY D8ol Special Purpose Ciphony Equipment 1-B c DA49-170-sc-ll20 

312-3201 AFSAY D8o4 Low Echelon Ground Ciphony Equipment 1-B(U) s DAit-9-170-sc-1009 T/SE 
DA49-170•8C•l335 7 

I 

I 
312-3203 AFSAY D8o6 High Echelon Ciphony Equipment ' 1-B(U) DA49-170-ac-1102 T/SE s 

Key Generator for AN/TBC--.25 
\ 9 312-3204 AFSAY D8o7 1-B(R) 8 T/SE 
l "15/3 . 

312-3205 USAY D808 Low •chelan Airborne Ciphony Equipaent 1-B(U) s DA49-l70-sc-1155 T/SE 
~ 

DAlt-9-170-sc-658 10 ... ~ ......, .. 
NSA Form 2144 20 Apr 54 

-3-



• REF ID:A70072 

- - -- -
- - CIASID'I• 

CM'IOll OJ A7S~ 
DSJt m. BOlmiCLA'l'JRE COVER !I.Al:Z DESCltiftiOB fRIO.~ T.ASX co~ m. RAD.A.C ro_._ 

312-3206 AFSAY D8o9 . High Echelon unattended Ciphony Equipment l-B(R) s DA49-l70-sc-l286 T/SE 
' 5 

APSAZ D7322 AFSAY D8o9 R~o Adaptor u 
FACSIMILE SECURITY EQUI ................... 

• 

312-3300 .AFSAX D503 Low And Medium Echelon Cif'ax Equipment 1-B(U) s T/SE 
Ua 

CIPBONY I. m CIFAX TRANS [ISSION EQUirl'JJ 
. 

in'.L'~ 

312-3400 AFSAZ D7300 AFSAY D8o6 Regenerative Relay Equipment 1-B(If) u DA49-170-sc-1102 T/SE 
9/1 

312-3401 AFSAZ D73o6 C1f'ax Wlre Trar18111saion Eq1d.pumt 

SPECIAL P m!'QSE EQUII~J ,.LS 
\ 

'313-3500 AFSAM Dl8 Back-up TYPe Crypto-System 1-B(B) s T/SE 
1.8 

313-3501 AFSAMD21 One-Ttme Tape M-209 (Alphabetical) 1-B(B) c T/SI 
19 

313-35o6 AFSAL D5342 Call Sign Cipher Machine ! 1-B(ll} s T/SI 
20 

313-3507 AFSAW D7213 DONNA Tape Checker f'or .A'PSAW 7200 1-B(U) c T/SI 
26/1 

313-3508 AFSAW D7215 Automatic Rotor Wirins Equipment 1·-B(U) c DA49-170-sc-l269 B/CS 
39 

. 
NSA Form 2144 20 Apr 54 
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'fASK lfO. BOlai'..cLA!r'JRB · COVER !U..~ m:.sc!liP'!IOJ PRIOltt'n v.sx CQa'l!SACT NO. lUD.AC ~....1. 
I 

313-3509 1\FSAW D7221 MOOSE Letter Check Generator for M-209 and AFSAM 36 1-B(U) c T/SE 
' 31 

,, 
313-3510 AFSAW D7224 High Speed Key Tape Production Equipment 1-B(U) c DA49-170-sc-1329 B/CS - ' 38 

313-3512 AFSAW D7225 LEECH II Letter Check Equip!llent for POLLUX, ADONIS 1 ATHENA 1-B(U) c 
IRIS, and PYGMALION 

313-3513 AFSAW D7233 High Speed One-Ttme Pad Production Equipment c 

SUPPOR'l'IN 1i ACTIVITIES . 
3l.l-3600 GRINDSTONE Testing and Shop Services 1-B(N) u 

-
311-3601 PACKAGE General Development of Literal and Teletype l-B(U) s DA49-170-sc-953 T/SE 

Security Equipment DA49-l70-sc-lo84 l4i5 
I DA49-l70-ac-l296 

DA49-l70-ac-l354 
i 

311-3602 BAGGAGE General Development of Components for Literal 1-B(N) s DA49-170-sc-l033 T/SE 
and Teletype Security Equipment DA49-170-sc-l09l 14/4 

311-3603 SAUCER General Development of Rotors 1-B(N) s DA49-l70-sc-lo86 
! DA49-170-ac-ll22 

DA49-170-sc-l231 
DA49-170-sc-116o 

' DA.49~l7o.-ae-l2' -

311-36o4 TEMPEST General Studies on Radiation Suppression l.:.B(U) s DA49-170-sc-lll9 

NSA Form 2144 20 Apr 54 
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313-36o5 INFERNO General Studies on Equipment and Document 1-B(N) c I 

Destruction 

312-36o6 FREEDOM General Development of Ciphony Equipment l-B(U) s DA49~l70-sc-ll33 T/SE 
15/2 

312-3607 RAMBLE General Develop::a:ent of Cifax Equipllent l-B(U) s DA49-l70-sc-1240 T/SE 
AFSAX D504 Low Echelon Portable C11'ax Equipment - DA49-170-sc-l378 15/l 
AFSAX D505 FOX Bros.dca.st Cif'ax Equiy.nent 
AFSAX D507 High Speed Cif'ax Equipment 

312-36o8 HIGHWAY General Develo}ment of' Ciphony and Cifax Trans- 1-B(U) s 
mission Equipment 

312-3609- FRIAR General Development_of Ferro-Resonant Elements 1-B c ~A49-l70-sc-1037 
. 

312-3610 LARYNX General Development of High Quality Vocoder 1-B s DA49-l70-sc:-lo88 
Systems 

! 

:. 312-3611 VIBRATE General Development of Secure Pulse Communica.- 1-B s DA49-170-sc-ll04 
tiona Systems 

313-3612 SA'l'CBEL General Development of Special Cryptographic 1-B(N) s 
Equipment 
Printed C1rc:u1 t Techniques 

I 
AFSAW D7234 IBM Key Card Generator c 

313-3613 WALLET General Development of Components for Special 1-B(N) s DA49-170-se-l091 
Cryptographic: Equipment 

314-36JA ABACUS General Stw:l1es on Cryptographic Systems 1-B(N) s T/SE 
37 
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3llt.-3615 DIPLOMA. General Studies on IFF SJatema 1-B(U) s T/SE 
. 21 

,_ 

31.4:-3616 COBALT General St~ea o!l Data Transmission Systems 1-B(B) s T/SB 
24 

312-3617 HALFTORE General Development of Halftone Techniques 1-B(B) c 
AFSAZ D7308 Jlalf'tone Citax Adaptor 

3U-361.8 DOMIBO Building Block Electronic AssembUes for COMSEC 
Equipment 

312-3619 BEATER Ciphony and Citax Radiation 

I 

• 

l 

I 
I 

'·-
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NSA-33 . IOTA I0-_9_ .. . 
i 

CLASSI7I .. I 

CM'IOlf OJ An,)!! 1 
'fASlt 110. 110~ COVER !>..":3 DESC!IP'l!Ol! PRIO.~. 'V.SX C08l!'!ACT NO. lUD...\C .:0__1. 

I 

331-U01 DOOR Noise Communications Intercept Equi:pment Study' 1-C(N) s DA49-170-sc-ll95 T/IP 
\ (Project RHO) 12/9 

BFP EQUIJ ~ 

331-5000 BANANA Local BFP Research 1-c(R) s T/IP 
. 12./7 

331-5001 AFSAV D17 Inte;im BFP Equipment l-B(N) s T/IP 

' 
12/1 

331-5002 APRICOT Development of Interim RFP Techniques 1-c(N) s DA49-170.sc-1~ T/IP 
12./3 

331-5003 TOMATO Study of the Fundamental Aspects of RFP Problems 1-c(D) s T/IP 
12/6/A 

331-5001. DSAV D27 Special Signal Generator 1-c(R) c DA~-170-sc-1040 T/IP 
I 

12/8 • 

331-5005 AFSAV D37 Mobile RFP Equipment 1-c(J() c DA49-170-sc-1o68 T/J.P 
. . 12/10 

331-5oo6 AFSAV D51 BFP Baud Averapr ancl Ripple Detector 1-c(N) s R/D 
I 12/ll ! 

333-5007 AFSAVD22 BFP Camera Design 1-B(U) c T/IP . 7/3 

333-5oo8 AFSAV D33 Rapid Photographic Paper Processing Equipment 1-c(u) c DA49-170-sc-1299 T/IP 
AFSAV D33A 7/7 
AFSAV D33B 

' 
NSA Form 2144 20 Apr 54 
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!fASlt JO. BO!~ COVER~~ D!SCRUTIOJ PRIO..~ l!ASX C0m!.AC1' 110. lUD.AC :o. 

333-5009 AFSAV D41/1 OAK Magne~ie Tape Signal Analysis Equipment 1-c(N) c DA49-170-sc-1230 R/IN 
AFSAV D4l./2 7/8 

RECORDERS 

333-5100 AFSAV D25 Ciphony and C1tax Intercept Recorder-Reproducer 1-C(U) c DA49-170-sc-ll12 T/IP 
.AFSAV D25A 8/6 

333-5101 IGLOO Magnetostatic Reading Head , l-c{N) u. DA49-l70-sc-ll23 T/IP 
7/4 

. 
333-5102 AFSAV D73 SODA Wide Band Recorder-Reproducer c 

333-5103 AFSAV D75 General Purpose Recorder-Reproducer{Operator 
Back-Up) 

333-5104 AFSAV D80 Bi~ Speed Trac~ R~corder 

; MORSE OPEl ~TOR ANALYZER ~QUIPMENTS 

332-5200 AFSAV D31 Morse Operator Analyzer 1-B(U) c T/IP 
AFSAV D3lA 9/14 

335-5201 AFSAV D3lA MOA Fabrication 1-B(N) c 
I 

I 

335-5202 TINA Research Study 

SPECIAL Bl CEIVING EQUI~ jmT 

331-5300 AFSAV D26 EAGLE High Speed Signal Intercept Equipment l-c(U) s DA49-l70-sc-1375 T/IP 
ll/5 
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I 
I 

CAnOlf OJ ~;:!OJ '!ASK BO. :fif)!.~~'ID: ·COVER ID-.1-~ DESClliP'riOB .i'RIC~ ~\EX CO~-~ :riO_._ 
; 

MULTI-CHA GlE!4 EQUIPHimTf 

332-5400 AFSAV Dl3 ROCK Electromechanical Demultiplexer 1-C(B) c T/IP 
9/12 

332-5402 AFSAV Dl5A 3N Demul t:l.plexer ( J.All) 1-B(B) c T/IP 
9/6 

332-5403 AFSAV D24 2B Demultiplexer 1-B(N) c T/IP 
9/ll 

332-5404 AFSAV D46 FOREST Transistor Demultiplexer 1-~(N) c T/IP 
9/16 . 

332-5405 MISTY Multi-Cathode Trigger Tubes 1-B(N) c DA49-l70-sc-871 T/IP 
9/15 

332-54o6 BARBER Modified Model 28 Teletype Equipment 1-B(N) c T/IP 
9/19 

332-5407 AFSAV D5 GOLFBALL DFS Demodulator (I-F) 1-C(N) c T/IP 
2/5 

332-54o8 AFSA.V Dl6 Three Channel TOne-8b1f't Demodulator 1-C(D) c T/IP 
AFSAV Dl6A ! 2/1 

332-5409 AFSAV 65 Redesigned CXOF Corrector and Demodulator 1-B(N) c R/Ilf 
9/20 

332-5410 B.l\SEBALL Central Processing System DA49-~70-sc-l391 

NSA .Form 2144 20 Apr 54 
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REF ID:A70072 

I 
I 

CLASSIJ'I· 
CAnOll OJ DSU 

'rASK oo. BO!a:'.cLAT.mE COVER~~ DESCRI?liON PRIOla'fi 'V..SX COB.!!'UCT 710. lUDJ.C !0. 
I 

332-5411 AFSAV D70 407 Flexible Storage Unit 1-B(U) c NObsr-63472 R/~ I 
2 

332-5412 AFSAV D79 Time Division Demultiplex Equipment 

UNI-CHAm JEL EQUI Pl-iENTS 

332-5500 AFSAV D39 Two Channel Re-Keyer 1-B(U) u T/IP 
2/7 

332-5501 AFSAV D40 FSK Demodulator 1-B(:H) u R/IN 
2/8 

335-5502 AFSAV D34 Sub-Carrier FM Demodulator 1-c(N) u T/IP 
5/6 

SUPPLEME rrARY EQUIPMEN'I ~ 
' 

.. 331-5600 AFSAV Dl8 Diversity Antenna Selector Switch 1-C{N) u T/IP 
I 

AFSAV Dl8A ll/2 

I 331-5601 AFSAV D32 Multipath Transmission Simulator 1-C(N) u T/IP 
11/7 

-
331-5602 SUNSET Intermediate Frequency Converter Adapter : 1-C{N) u T/IP 

Equipment l2/5 

332-56o3 AFSAV D36 Translator 1-B(N) c T/IP 
' 9/18 I -I . 

I 333-56o4 AFSAV D28 STAPOS Stabilized Frequency Power Supply 1-C(N) u T~P 
8/11 

NSA Form 2144 20 Apr 54 
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REF ID:A70072 

I 

CLASSin· I 
CM'IOll OJ ..U'S~ 

'f.AS1t m. BO!mcJ.ATr.Jlm ~OVER lt\."-2 D!SCBIPliOB PRI~ 'V.SX co a ll'!AC'r 110. liAD)..C ro~ 
; 

333-5605' AFSAV D30 Precision Audio Spectrum Analyzer 1-C(U) c DA49-l70-sc-9o4 T/IP 
7/6 

335-56o6 AFSAV D3lB Fabrication of MOA Pre-Production Pro.totype Model II 1-B(N) c 

SIGNAL_M M_YSIS EQUirMl:!i ~"11) 
• 

334-5700 HATCHET Signal Anal.ys1s 1-B(U) s T/IP 
3/1 

334-5701 CADET Radiation and Conduction Study on Cryptographic 1-B(U) TS T/IP 
Equipment& U/6 

334-5702 PHANTOM Modern Communication Systems Study l-B(N) TS DA49-l70-sc-l219 R/IN 
3/4 

334-5703 GHOST Speech Privacy Intercept EqUipment 1-B(N) s R/Ilf 

' ' 
3/5 

\ 

SUPPORTill G ACTIVITIES 

331-5800 POMEGRANATE Specialized Position Fixing Applications l ... c(N) c T/IP 
11/3 

331-5801 GRAPEFRUIT Specialized Intercept ReceiVing Equipment I 1-C(N) c T/IP 
U/4 

332-58o2 CAMEO General R/D of Demultiplex Equipment 1-C(N) s T/IP 
9/10 

332-5803 AFSAV D48 SIBEH Study of Morae 'l.'ranslator Design 1-B(N) c T/IP 
9/13 

· NSA Form 2144 20 Apr 54 
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REF ID:A70072 
')' 

I 

CI.ASSD'I• I 
celCll OJ JnA'! I 

'fASK so. 110!~ · COVER !L~:3 D!SC!IniOll moxrn T.A.,.q CQmRACT llO~ lUD).C ro_u 

. 332-5804 TANGO Development ot Frequency-Division Demultiplex 1-C(N) c T/IP 
Equipment 2/6 

333-58o5 SILEX General R/D ot Recording Equipment 1-C(lf) c T/IP 
8/5 

333-5806 JUNIPER Development ot Graphic Recorder Equipment 1-C(N) c T/IP 
7/5 

333-5807 POLO Development ot Special Facsimile and Telephony 1-C(N) c T/IP 
Equipment 4/2 

335-58o8 CLINCH Engineering Methods Research 1-C(N) c DA49-170-sc-885 T/IP 
5/2 

335-5809 PUPPY Services and Materials Contract (Model Shop "1-C(N)- c 
Facility) 

. 
: 335-5810 ECUPSE Small. Job Fabrication tor PROD l-B(lf) 
! 

330-58ll. R/D Assignments l-B(U) DA49-l70-sc-1304 

331-5813 BAMBOO Antenna Study 

FIELD RESJ ARCH ACTIVITIES I 

330-5900 Field Research Stations l-B c T/IP 
14 

VBF/UHF/SI F 

331-6ooo GINGER VHF /UII1' Intercept Problem 
• 

NSA Form 2144 20 Apr 54 
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REF ID:A70072 
irATDMATICAL BESBARCB DIVISION 

NSA-34. RHO 'I0-0 
I 

~-
I 

CM'IOll OJ DSJ:: 
~HO. BO~ COWR lt\..~ JmSC!miTIOll PRIORI'n' 'rASX C01imt.\CT :oo. ~AC ro. 

34.00-1000 CRUST General cryptologJ.c Besearch 1-B(R) T/CA 
i 

TS 
6/56 

34.0-1001 .ANABRANCB Cycle Studies 1-B(Jf) TS R6ori-07127 T/CA 
6/52 

340-1002 SWEATER Specialized Mathematical Research 1-B(N) TS NObsr-63010 (37) T/CA 
6/53 

34-b-1003 HARRIDAN Studies of Theoretic Cryptanalysis 1-B(N) c Nonr-870 (00) T/CA 
Bonr-530 (03) 6/55 

340-1004 SCAMP Mathematical Resear~h at Institute for Numerical 1-B(N) u NAonr-233 (00) T/CA 
Analysis, University of California, Los Angeles, 6/57 
Calito~a 

I 

! 
I 

• 

--- --
-NSA Form 2144 20 Apr 54 
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REF ID:A70072 ARALn'!c· EQUIPMENT DIVISION 

NSA-35 ·ALPHA IO-q 

I I 
1 ~ .. I 

I 
CA1'l0ll OJ JJS~ I 

T..~ no. BO!C~:iCLAT'JRB: COVER !lA..~ D!SCRIPII03 PRIOOI'fi '1!.~ CO~.AC'l' ll'O.. R)X).C ::o .. i 
i 

COMPUTERS 

I 350-7000 YOKUM General Development of Computers 1-B(N) s T/CA 

I 350-7001 Computers-Modifications -
9/50 

350-7002 Computers-Operations 
I 350-7003 Computers-M81~tenance 

352-7oo6 AFSP:F D70A ATLAS II Sequence Controlled Cryptanalytic DeVice 1-B(N) s NObsr-63010 (29,32) T/CA 
~ 9/52 

351-7007 AFSAF D8l NOMAD High Speed Mass Data Handling System 1-B s DA49-170-sc-458 T/CA 
352-7007 thru D88 3la 

351-70o8 AFSAF32 ABNER I Serial Computer 1-B(U) s T/CA 
352-7008 Serial 1 10/51 

352-7009 AFSAF D53 ABNER I High Speed Serial Computer 1-B(N) s DA49-l70-sc-898 T/CA 
Serial 2 10/53 

I 

351-7010 AFSAFD89 BAKER Relay Analog of ABNER -I 1-B(U) c T/CA 
I 10/5~ 

-
352-7011 AFSAF Dl31 BOGART Limited Purpose Computer 1-B(N) u NObsr-63010 (39) R/AE 

Ad Hoc 1 . 
I 

354-7012 ATLAS I Modification II 1-B(N) u NObsr...63010 R/AE 
62 

GElmRAL S trATIS'1'ICAL ANA ~YTIC EQUIPMEN ~s 

350-(100 General Statistical Analytic Equipments-General D velopment 

NSA Form 21.44 20 Apr 54 
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350-7101 
350-7102 
350-7103 

352-7105 AFSAF D76 

35l-71o6 AFSAF D72 

REF ID:A70072 

General Statistical Analytic Equipments-Modificat ons 
General Statistical Analytic Equipments-Operation~ . 
General Statistical Analytic Equipments-Maintenan~e 

McSNOYD II Tape Operated Cross Product Computer 1-B(D) 

SLED I IBM Alphabetic Slide Run Machine 1-B(U) 

35.1-7lo8 AFSAF D72/l0 •cONSORT Interim Placode Diagnostic Equipment 1-B(N) 

353-7109 AFSAF D68 DUCHESS· High Speed Statistical Placode Diagnostic l-B(U) 
Equipment ' 

353-7111 AFSAF DlA CONN!E II Teletype Tape Co~arator l-B(N) 

i 353-7112 AFSAF D12B VIVIAN Delay Line Comparator 1-B 

353-7113 AFSAF D5l DELLA Megacycle Robin Comparator 1-B(U) 

353-7114 AFSAF Dl33 SLED II General .Purpose Cryptanalytic Device 1-B(N) 

353-7115 FARMER Integrated Cryptanalytic Machine. System 

NSA Form 2144 20 Apr 54 

.~1.6-

c 

s 

c 

c 
' 

s 

c 

c 

c 

NObsr-63472 

NObsr-63472 

NObsr-63472 
DA49-170-sc-1277 

DA!t.9-170-sc-932 

DA!t.9-l70-sc-ll75 

T/CA 
8/64 

T/CA 
23/50 

T/CA 
33/51 

T/CA 
33/52 

T/CA 
15/52 

T/CA . 
16/55 

T/CA . 
24/52 

R/AE 
63 

II 



... , 
REF ID:A70072 

0 

. ---
' 

CI.ASII7X• 
CM'lOlf OJ h~.\T 

T.'\SX r.o. BO~ · COVER liA..'G: DESC!IP!IOB J'RI~ 'lAS!( com.a.c-r NO. RAI)).C r:o_!l'_ 

DATA CON'/ mBION EQtJI ........ , ....... 

350-7200 General Development of Data Conversion Equip-
menta 

DISCUS Invest1ga~on of High Speed Recorders T/CA 
22 

MAGGIJ: Magnetic Tape Preparation Equipment loB(I) c DA49-l70-sc-1292 T/CA 
45 

350o720J. . Data Conversion Equ1pments-Mod1fications 
350 ... 7202 Data Conversion Equipments-Qperations 
350-7203 'Data Conversion Equipments-Maintecance 

355-7205 FREEZER Document Conversion and Storage 1-B(N) c T/CA 
. 30/5 

I 

352-72o6 ABNER Magnetic Tape Preparation Equipment 1-B(N) s 

354-7207 ATLAS Paper Tape Preparation Equipment 1-B(N) s T/CA 
9/50 

354-7208 AFSAF 96B· CXC0-2 Development of CXC0-2 Type Equipment 1-B(I) c !l0bsr-64o82 T/CA 
! - 8/63 

354-7209 AFSAF.D51/10 MILLIE Magnetic Tape Preparation Equipment tor Use W1 th 1-B(U) TS T/CA 
DELLA 45/51 

352-7210 PALLY Copy Editing Recognition and Recording System 1-B(R) c DA49-170-sc-1322 T/CA 
AFSAF D97/l BUDDY TelE'type Tape to Bard Copy Converter 3/50 
AFSAF D97/2 PATRICIA Category Scanner 

llSA Form 211~ 20 Apr 54 
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...... 

REF ID:A70072 

CIASSI'I• I 
CA1'l0lf OJ ~ 

i '!ASK NO. D0!·2rtCI.Jd'f.JRZ . COVD tw~· DESCRIP'l'IOlf PRIO.~ T.ASX COm:BA.CT !iO. ~ro. 

I 
I 355•7212 AFSAF D69 DEFROST Miero-Film Searcher Viewer and Reproducer 1-B(N) u DA49-l70-sc-1171 

352-7213 AFSAF D70/ll MAYBE Computer Magnetic Tape Conversion Equipment 1-B(U) s R/CA 
'45/52 

352-7214 Magnetic Tape Ban411q System 

35lt.-7215' AFsg D127 CAPP!' 111gb Speed Card to Tape Converter 

355-7216 AFSg Dl36 Tape Transport Mechaniam 

SUPPORTINC ACTIVITIES 
' 

354-7300 General Devel~nt 

350-7301 Modifications 

351-7302 Operations ' 
351-7303 "IODINE Maintenance 1-B c T/~ 

l 
353-7305 PROFESSOR Test Equipment for ABNER and DUCHESS 

350-73o6 Equipment are.perature and Bumid1 ty Control 

ROTOR PRO itLEM ANALYTIC I IQUIPMENTS 

350 ... 7400 Rotor Problem Analytic Equipments-General Develollll.ent 
350-7401 Rotor Problem Analytic Equ1pments-Mod1ficat1ons ! 
350-7402 Rotor Problem Analytic Equipment a -operations 
350-7403 Rotor Problem Analytic Equipments-MaiDtenance 

351-7405 AFSAF D8o WARLOCK II Statistical Message Placer 1-B(N) s T/CA 
14/51 

. 

NSA Form 2144 20 Apr 54 
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REF ID:A70072 

CL\SSDI .. I 
CA1'1Cll OJ J:rdA'! 

!ABX no. BO!CN~ COVER !L\.~ DESCiaP!IOB i'RICltt'n v.sx co~ 110. RADAC ;:Q~ 
J 

353-74o6 DERVISH High Speed Rotor Analog 1-B(U) TS DA49-170-sc-1227 T/CA 
31 

SPECIAL F ~OBLEM EQUIPME rrs 
350-7500 BURRO Special Problem Equipments-General Development 1-B(N) TS T/CA 
350-7501 Special Problem Equipments-Modifications 12/50 
350~7502 Special Problem Equipments-Operations 
350-7503 Special Problem Equipments-Maintenance 

353-7506 AFSAF D74 MAISIE Magnetic Card File 1-B(N) s NObsr-63472 T/CA 
4 

" 
353~7507 AFSAF D33A FROG Special Cipher Machine Solution Device 1-B(U) TS T/CA 

16/54 

354-75o8 AFSAF Dl24 BISON Binary Machine Setting Generator 1-B(N) s R/CA 
I 12/55 
I 

DESK AIDS 

350-7600 ABYSS Desk Aids-General Development 1-B(N) c DA49-170-sc-1401 T/CA 
350-7601 Desk Aids-Modifications 8/50 
350-7602 Desk Aids-Operations 

. 350-76o3 Desk Aids-Maintenance I 

-
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REF ID:A70072 
DGINEDING BESEARCH DMSION 

6 NSA-31 mro _m~q 

I I 

- ctASSDI· i 
I 
I I 

cAnOlf OJ J3SA'1 ' ! 
I TASK OOo BO!m"~ COVER H.\.""~ DESCR!PfiO~ me.~ 'r..~ CO~.ACT !1~., RJ.J:))J; :?70 j) 

I 

361-1102 BROADCLOTH A~@ati@!l of ~@£J to c~~ 1-B(N) s N7onr-419 (6) T/CA 
DA49o170o8Col289 15/50 

361-1103 TAURUS Component Investisation 1-B(W) u NObsr-63010 {31) T/CA 
15/51 

361-1104 MAGNET Study of B1-Btab1e Ma3netic Elements 1-B(N) u DA49-170-sc-1116 T/CA 
15/55 

361-1105 VARANT Various Analytical TUbes 1-B s DA49-l70-sc-l295 T/CA 
11 

362-llo6 THOR UHF Research 1-B(W) s l'lAonr-151-52 T/CA 
37 

I 361-1107 DIAS Ferro-Electric Storage Problem 1-B(N) s Nobsr-63010 (36) R/CA 
I 54 

361-1108 WAGON Study of High Speed Svi tching 1-B(N) s DA49-170-sc=l315 R/AE 
; 60 
I 

361-1109 BRICK Study of a Logical Electronic Building Block 1-B(N) u NObar-63010 (38) R/AE 
66 

361-1110 POGO Study of Pacto~s Affecting Ferro-Resonant Device' 1-B(N) u R/AE 
67 

361-1111 ANDY Study of Non-Destructive Readout l~B(N) u NObar-63010 (41) R/AE . 65 

361-1112 Diode Research 

NSA Form 2.144 20 Apr 54 
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REF ID:A70072 

I I I CLASSDI• I CA:Olf OJ JrdJ:! I 
i_ TJSiC OOo BO!t:zl'"~ COVER !t~-3 m:s~oa PRIOlaT! 'r.!.SX COli' L"'!ACT 1'10. V.x.AC ~ .. ! , 

' 

I 
I 

361-1113 Transistor Research I 
l 

-

.E-~ 
~ 3 - e ~ 
~ ~ 

I 
I 

. 

• 

• 
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• REF ID:A70072 

NO.'!EHCLATURB 
Oll --

COVER NAME TJ..SK !TO. DESCRIPrii)lf 

ABACUS 314-36l4 General Stud!es on er,ptographic Systems 

ABNER I, 351-7008 Serial Computer 
Serial 1, 352-7008 

AFSAP 32 

ABRER I, .352-7009 High Speed Serlal Computer 
Serial 2~ 

~ 
~APSA7 D53 

~s 350-76oo Desk Aids-General Development 

c = c =DlA 353-7111 Teletype Tape Comparator 
RltiB II 

~ ~Dl2B 353-71!2 _ Delay Line Ccmparator c VIAB 

AFSAF 30/10 354-7200 Camera to Record PLt7J.'O ( AFSAF 30, Cycle ~lyzer) 
PW'rOCltA'r -

AFSAF 32 351-7oo8 Serial Computer 
ABlER I, 352-7008. 
Serial 1 

AFSAF D33A 353-7507 Special Cipher Machine Solution Devlce 
FROG 

AFSA7 D51 353-7113 Megacycle Robin Comparator 
DElLA 

r;SA Form 2144(A) 20 Apr 54 
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.. 

CLASSD'I-
CATIOB 07 

PRIORITY TASK Cc:iTRACT NO. 

l .. B(B) s 

1-B(U) .S 

1-B(R) s DA49-170-ac-898 

1-B(l'l) c 

1-B(l'l) s I DA49-170-ac-932 
J 

1-B c DA49-170-ac-1175 

l·B(U) s 

l·B(U) '1'8 

l"B(U) c 

! 
I 
I 

A...'?SA.": I 
P.ADAC ~0 .• - i 

--
i 

T/SE 37 I 
T/CA I 

10/51 I 
I 

T/CA ! 
10/53 1 

I 
T/CA 'I 

8/50 I 
I 

T/CA I 
15/'J2~ I 

T/CA 
16/55 . 

I 

'1!/CA 
10/51 

T/CA 
. 16/r;Jt. ! 

I 
I 

'1!/CA I 
24/52! 

I 

·~ 

-; 



Ar.SAF Q51/10 354·7209 
MILLU 

APSAF D53 
ABDR I, 
Serial 2 

A7SAF D68 
E~ DUCBBSS 

~~~ APSA7 D69 
~=~ DEFROST 

r ~ AFSAF D70A 
~ • AFSA7 D70B 
1111"" ~ ATLAS II 
Cl) 

AFSA7 D70/10 
CENSOR -

353-7109 

354-7212 

352-7oo6 

355-7200 

AFSAF D70/ll 352-7213 
MAYBE 

AFSAF D72 
SLED I, 
Serial 2 

351-71o6 

AFSAF D72/10 351-71o8 
CONSORT 

NSA F~rm 2144(A) 20 Apr 54 

REF ID:A70072 

Mapetlc ~pe Preparation EqUS.pumt t~ Uae With 
DElLA 

B1sb Speed Serial CcmqNter 

High Speed Statistical Placode Diagnostic lqu.1paent 

Micro-Film Searcher Viewer and Reproducer 

Sequence Controlled cryptanalytic Device 

Ta~ Checking Device tor ATLAS I 1 ATLAS II 1 and 
DEMOR III 

Computer Magnetic Tape Conversion Equipaent 

IBM Alpbabetlc Slide Run Machine 

Interim. Placode Dlapostlc BqUS.paent 

-23-

1-B(ll) 

1-B(N) 

1-B(N) 

1-B(N) 

1-B(U) 

l·B(U) 

1-B(I) 

8 

c 

c 

s 

c 

s 

s 

c 

Ccr.TRACT lfO. 

DA49-l70-ac-898 

!lObar-63472 
DA49-170-ac-l217 

DA49·170-ac·ll7l 

NObar-63010 (29132) 

10bar-6]l.72 

BObar-6]l.72 

l 

I J3SA'l . 
P.Al»AC ::'0. : 

1'/~/511, 
!/CA 

10/53 t 

't/CA 
33/52 

T/CA 
9/52 

I 

i 
I 
i 
I 
[ 
I 
r 
I 

I 
I 
I 
I 

r 
I 

' I 

T/CA 
'45/52 I 

i 

i 
1 
i 

't/CA. t 

23/50 ' 
f 
i 

't/CA ; 
33/51 ! 

i 

II 



., REF ID:A70072 

HOMEHCLATORB 
OR 

COVER Nw.E TASK NO. DESCRIPriOB 

AFsg D74 353-75o6 Magnetic Card File 
MAISIE 

AFSAF D80 351-7405 Statistical Message Placer 
WARLOCK II 

AFSAFD81 351-7007 High Speed Mass Data Handling System 
thru 88 352-7007 

NOMAD 

I ~.AFSAF D8l./ll 354-7200 Program Tape Printing Device for NOMAD 
r- PRIMATE 

!~=DB9 351-7010 Relay Analog for ABNER I 

~ ~AFSAF 96B 354--72o8 Development of CXC0-2 Type Equipment 
( r.Jcxco-2 

AFSAF D97 /1 . 353-7210 Teletype Tape to Bard Copy Converter 
BUDDY . 
AFSAF D97/2 Category-Scanner 
PATRICIA 

AFSAF D97A 354-7501 Page Print Controlled Formats 
CHUMMY 

AFSAF Ul05A 354-7500 C-38 Analog 
NAG 

AFSAF Dl09 354-7600 Strippers Aid 
l'.EELER :I 

NSA .Form· 2144(A) 20 Apr 54 

CLASSUI· 
CATIOll 07 

PRIORITY TASK 

1-B(B) S 

1-B(N) S 

1-B S 

1-B(U). c 

1-B(N) c 

Cc:iTRACT NO. 

NObsr-63472 

DA49-170-sc-lt.58 

NObsr-64082 

DA!t.9-170-sc-1322 

' - --

I T/CA q. 

I 
T/CA 14/ i 

511 

T/CA 13a i 

I 
I 
I 
i 
I 

T/CA 10/ I 
52r 

I 
I 

T/CA 8/ j 
63 

T/CA 3/ I 
50 

I 
I 

I 
I 

I 
I 

j 
I 
I 

j 

Ill 



REF ID:A70072 

I 
I 

NO:I.ENCLATURB CLASSD'I- ! 0.1lt CATIOll 0'1' A.'"ISA~ ' 
COVER NA.Y.E TASK fi'O. ~...SCRIPriOB PRIORI'l'Y TASK ConTRACT NO. ?..WAC !.J. ; 

353-7600 . 
, 

DA49-170-sc-1401 
I 

AFSJ.F Dl22 Desk Digital Counter . 
DIAC 

AFSAF Dl23 354-7300 Punched Tape Verification Equipment 1-B(N) s T/CA 12/ 
I:NSPECTOR 

' 55 

AFSAF Dl24 354-75o8 Binary Machine Setting Generator 1-B{N} s T/CA 12/ 
BISON 55 

~ ~ AFSAF Dl25 352-7200 Intermittent Magnetic T3.pe Stepper DA49-170•sc-1292 I 

~I:NCHER I 
I 

~ 
~AFSAF Dl26 352-7215 Paper Tape-to~ Converter 1-A u I 
~TIZZY I 

I 
~ ~AFSAF Dl27 353-7215 High Speed Card-to-Tape Converter 1-B(N) c I 

~ 

c r) CAPPY 

AFSAF Dl28 354-7600 Keyboard Input Strippers Aid 1-B(N) s T/CA 8/ 
SCOOTER 50 

AFSAF Dl29 355-76oO Multi-Alphabet Decipherer-Decoder 1-B{N) TS 
! 

I PADDLE 

AFSAF Dl30 354-7200 High Speed Regen Equipment I 
BUNNY I 

I 

· AFSAF Dl31 352-7011 Limited Purpose computer 1-B(N) u NObsr-63010 ( 39) R/AE 
i 
I 

BOGART Ad Hoc 1 I 

' \ i . 
' 

.AFSAF Dl33 353-7114 General Purpose Cryptanalytic Device 1-B(N) c R,b 63 I 
~ 

SLED II 
.. 
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REF ID:A70072 

"' -

lfO!GCLA.'MRB OLASSUI-
em <:mOB 07 .A1SA'! 

COVER BAME ~RO. DESCRIPnOB PBIORrrr TASIC COii'TRACT NO. , RADAC !!0. : 
I 

I 
AFSA7 Dl34 355-7300 EDITOR Program Tape Checker -- I JANE~ 

AFSAF Dl35 355-1200 MediUIIl Speed Printer I 
APSAF Dl36 355-7216 Tape Transport Mechan1BIIl 

AFSAL D5342 313-35o6 Call Sign Cipher Machine 1-B(I) s T/SB 20 -. I 

~- ~ .AFS.AM 7, 311-3000 Low Echelon Literal Cipher Machine 1-B(U) s DA49-170-ac-l284 T/SB 2/ 

~· 
~ AFSAM D7A . DA49-170-ac-l337 2A 

1-B(U) DA49-l70-ac-1244 T/SB 6 ~~ ~AFSAM9 311-3100- Portable Teletype Security Equipment s I 
c~ ~ AFSAM D17 311-3001 Portable Mechanical Cipher Machine 1-B(U) c DA49-1i0-ac-1252 T/SE 35 I 

~~ ~ AFSAM Dl.8 313-3500 Back-Up Type Crypto-Byatem l-B(lf) s T/SB 18 

D AFSAM D21 313-3501 One-~ Tape M-209 (Alphabetical) 1-B(I) c T/SE 19 

AFSAM D22 311-3101 Teletype· Multiplex (AN/FGC-5) Enciphering Equipment 1-B(U) s DA49-170-ac-1l05 ~/SB 25 I 
I 

AFSAM D24 311-3601 A High Level Cipher Machine 1-B(B) s DA49-170-ac-953 T/SE JA/ I 
5 I 

APS.AK D26 311-36ol Single Channel Synchronous Teletype Securl ty 1-B(N) s DA49-l70-ac-1296 T/SE. 14/ I 
Bquipment 5 I 

AFS.AM D30 311-3102 High Echelon Teletype Secur1 ty' Equipment l-B s DA49-170-ac-135l I 
I -

.AFSAM D31 313-3502 MOdified DEM 21, Weather Cipher DeVice T/SE 14/ : 
4 : 

I 
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REF ID:A70072 

I 
NO!,!ENCIA'l'URE CLASSm- I oa CATIOB OF A.~'! I 
co~ NA."!S TASK NO. W:.SCRIPriOB PRIORI'n TASK CCliTRACT NO. P.ADAC ~C. l 

I ' 

AFSAM D33 3ll-3lo8 Teletypewriter Cryptographic Attachment, MK-2 NObsr-64125 I 

I 
AFSAM D37 (included Shipboard Synchronous Teletype Security Equipment DA49-l70-ac-1354 I 

I 
under (FOX) I 311-36ol) I 

! 

AFSAM D44 311-3103 O:f'f' -Line One -Time Tape Teletype Security Equipment 1-B(N) u T/SE 27/ I 
1 I 

AFSAM D45 311-3104 On-Line One-Time Tape Teletype Security Equipment 1-B(U) T/SE l2 
I u I 

~~47 
I 

311-3002 Shipboard L1 teral Cipher Machine 1-B(U) c NObsr-64125 ( 3C) i 
I SAM 47B 

~~Dl29 
. I 

I 

313-3503 ADONIS Adaptor for CSP 2900 1-B(N) c T/SE 14/ I c . 4 

~~AM309 (included Improved Teletype Security Device s DA49-170-sc-1244 
under 

(~ 311-3100) 

AFSAM D498 311-3003 Manual Authentication Device 1-B(D) ~ T/SE 29/ 
I 

1 I I) 

AFSAV D5 332-5407 DFS Demodulator (I-F) 1-c(ll) c T/IP 2/ I 
GOLFBALL 5 

AFSAV Dl3 332-5400 Electromechanical Demultiplexer 1-c(N) c T/IP 9/ 
' ROCK 12 I 
I 
I 

AFSAV Dl5A 332-5402 3N Demultiplexer (JAN) l-B(I) '. c T/IP 9/ I 6 ' I 

r:SA. Furm 2144(A) 20 Apr 54 
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REF ID:A70072 

NO!o!ENCLATURB CLASSm- l 
OR I . CA!IOB r8 AnA'! c I 

COVER NAME T.ASK BO. DESCRIPriOlf PRIORI'n TASK ConTRACT NO. P.ADAC ~0. : 
I 

AFSAV Dl.6 332-5408 . 
• I 

Three Channel Tone-Shift Demodulator 1-C(D) c T/IP 2/1" 
AFSAV D16A 

AFSAV Dl7 331-5001 Interim RFP Equipment 1-B(N) s T/IP 12./1 

AFSAV D18 331-5600 Diversity Antenna Selector Switch 1-C(N) u T/IP 11/2 
AFSAV D18A , 

' ' 
' 

! 
~AFSAV D22 333-5007 RFP Camera J)esigp 1-B(U) c T/IP 7/3 

AFSAV D24 332-5403 2B Demultiplexer 1-B(B) c T/IP 9/11 1 

1 
=AFSAV D25 333-5100 Ciphony and Ci~ax Intercept Recorder-Reproducer 1-C(U) c DA49-170-sc-1112 T/IP 8/6 
)AFSAV D25A 

~ 
~AFSAV D26 331-5300 High Speed Signal Intercept Equipment 1-C(U) s DA49-170-sc-1375 T/IP 11/5 
DEAGLE 

AFSAV D27 331-5oo4 Special Signal Generator 1-C(N) ' c DA49-170-sc-1040 T/IP 12/8 

AFSAV D28 333-5604 Stabilized Frequency Power Supply 1-C(N) u T/IP 8/11 
STAPOS 

'r/IP 7/6 I AFSAV D30 333-5605- Precision Audio Spectrum Analyzer· - - "1-C(U) c ) . . ' · DA49-170-8c-9Qll. - --

. 
AFSAV D31 332-5200 MOrse Operator Analyzer 1-B(U) c T/IP 9/llf. 
AFSAV D31A 

AFSAV D31A 335-5201 MOA Fabrication · 1-B(N) c I 
I 

AFSAV D31B 335-56o6 Fabrication o~ MOA Pre-Production Prototype MOdels 1-B(N) c I 

:·ISA Fvrm 2144(A) 20 Apr 54 
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REF ID:A70072 

NO.'!ENCLA'rtlRB - CLASSIJ'l- I - O!l CAnOll· OF AnA'! I 
COVER NA!r!.E TASK HO. DESCRIPriOH PRIORI'li TASK CONTRACT li'O. RADAC ~·'J. ! 

' 

NlaAV D32 331-56ol Mul tipath Transmission Simulator 1-C(I) u· T/IP ll/7 i 
' ' -
I -" 

333-5008 DA49-170-ac-1299 T/IP 7/7 I .Af8 a.v "-33 Photographic Paper Rapid Processing Equipment 1-C(U) .c 
~-~'JY. 'D33A 

l Mll'/11'11 D33B 
r 

T/IP 5/6 AFSAV D34 335-5502 Sub-Carrier FM Demodulator l.C(I) c 

KIS'A.V D36 332-56o3 Translator 1-B(I) c T/IP 9/lB 

! lljAFSAV D37 
- I 

331-5005 Mobile BFP Equipment 1-C(N) c DA49-170-sc-lo68 T/IP 12/19 

~AFSAV D39 332-5500 Two Channel Re-Keyer 1-B(U) u T/IP 2/7 I 

~ ~AFSAV D40 
, I I 

332-5501 FSK Dellloclulator 1-B(N) u R/IB 2 8 I 
~ ~ AFSAV D41/l 333-5009 Magnetic Tape Signal Analysis Equipment 1-C(I) ' c DA49-170-sc-l230 R/IB 7/8 

c D~v D41/2 . 

AFSAV D46 332-5404 Transistor Demultiplexer ' 1-B(N) c T/IP 9/16 
FOREST 

'f/IP 9/1.31 
I 

AFSAV D48 332-58o3 Stuely of Morse Translator Design 1-B(R) c 
SIREH I 

T/IP 9/101 AFSAV D49 332-58o2 Teletype TINA Device - l·C(R) c 

AFSAV D50 331•5801 VU' Receiver l·C(B) 
I 

8 T/IP U/41 
I 

AFSAV D5l 331-5006 RFP Baud Averager and Ripple Detector 1-C(B) s R/IB 12/l:l. 
I 

.. 
' 
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REF ID:A70072 

. 
HOMZICLA'l'ORB CLASSD'l-

oa CATIOR OF DSA2 I 

COVER NAME TMnt RO. DEScm:PriOlf PRIORrri TASX COTtT.RACT 10. RADAC ~. I 
I 

AFSAV 65 332-5409 Redesigned CXOF Corrector and Demodulator 1-B(I) c R/Ill 9/ 
20 

AFSAV D69 332-5200 Carel Comparator 

AFSAV D70 332-5411 407 J'~exible Storage Unit 1-B(U) c IObar-63472 R/AB 2 

AFSAVD71 335-5810 '1\ming and Recording Aida 

E~ ~ AFSAV D72 332-5804 Deviation Detector 

I 
~~ ~ AFSAV D73 333-5102 Wide-Band Recorder-Reproducer 
~SODA I 

~~ ~ AFSAV D7lt. 333-5805 
I 

~. 
Variable Frequency Motor Control Oscillator I -' 

~~ ~ AFSAV D75 333-5103 General Purpose Recorder-Reproducer (Operator Back-up) 

Cl ) AFSAV D76 333-58o7 Facsimile Recording Control Unit 
~ 

AFSAV D77 335-5810 Util1ty_9scilloscope 

AFSAV D78 331-58ol Lov Noise UHF Pre-Amplifier 

AFSAV D79 332-5412 Flexible Demultiplex Equipment I 

AFSAV D8o 333-51<>4 High Speed Trace Recorder 

AFSIJl D7213 313-3507 Tape Checker tor AFSAW 7200 1-B(U) c T/SE 26/ I 
DOlUIA . 1 I 

313-35o8 1-B(U) DA49-170-sc-l269 R/CS 39 
1 

AJ'SAW D7215 Aut~tic Rotor Wiring Equipment c I 

i 
-· i 
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REF ID:A70072 

! 

~CLATOMC CLASSD'I• I Oll CATIOB 07 A7SA'! ! 

COVER"NAME T.ASK !1'0. DESCRIPriON PRIORI'n !ASIC Cor.TRA.C'l' NO. I RADAC ~0. i 

Letter Check Generator for M-209 and AFSAM 36 1-B(U) T/SE 31 
I 

AFSAW D7221 313-3509 c 
MOOSE 

AFSAW D7224 313-3510 High Speed Key Tape PrOduction Equipment 1-B(U) c DA49-170-sc-1329 R/CS 38 I 
I 

AFSAW D7225 313-3512 Letter Check Equipment for POLLUX, ADONIS ,ATHENA, 1-B(U) c I 
I 

LEECH II IRIS, PYGMALIO!f I 
I I AFSAW D7233 313-3513 1gb. Speed One-Tillle Pad Production Equipment c 

~ 
I 

~ AFSAW D7234 313-3612 IBM Key Card Generator c I 

~AFSAX D503 
I 

312-3300 Lov and Medium Echelon Cifax Equipment 1-B(U) s .T/SE l1a I 

~ 
I 

~ AFSAX D5011. 
) 

312-3607 ~ Echalon Portable Cifax Equipment 1-B(U) s DA49-li0-sc-l240 T/SE 15/ t 
I 

~AFSAX D505 FOK Broadcast Cifax Equipment DA49-170-sc-1378 1' 

~ AFSAX D507 High Speed Cifax Equipnent 

Q )RAMBLE 

AFSAY D8ol 312-3200 Special Purpose Ciphony Equipment 1-B c DA49-l70-sc-ll20 

AFSAY D8o4 312-3201 Low Echelon Ground Ciphony Equipment 1-B(U) c D~9-170-ac-l009 't/SE 1 I 
DA49-170-sc-1335 I 

AF&AY D806 312-3203 High Echelon Ciphony Eauipment 1-B(U) s DA49-l70-sc-1102 T/SE 9 I 

I AFSAY D807 312-3204 Key Generator for AN/TB..C-25 1-B(lf) s T/SE 15/ I 
3 

I 

, . I 
I 

AFSAY D8o8 312-3205 Low Echelon Airborne Ciphony Equipment 1-B(U) s DA49-l 70-sc-658 T/SE 10 I DA49-170-ac-ll55 I 
I 

- j 
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REF ID:A70072 
~ ... ~ .. , 

' 

NO:•lENCLATURB CLASSI!'I-
em CATIOB OF I 

.\ .. t"" .•"':to .. ~ ;. "-
COVER NA.':-:E T'.BK NO. DESCRIPriOB PRIORI'li TASK ConTRACT 110. : ?_ ~-- ' .. 

.... -- -

AFSAY D809 312-32o6 . High Echelon Unattended Ciphony Equipment 1-B(l'l) s DA49-170-ac-l286 mf,...~ -i '· ~.::. 'j 

AFSAZ D7300 312-3400 AFSAY D8o6 Regenerative Relay Equipment 1-B(N) u DA49-170-ac-1102 I T/SE :~: 
-

0 

AFSAZ D7303 311-3105 High Grade Synchroniser tor Teletype Security Equip- 1-B c 
ment 

I • 
AFSAZD7304 311-3004 Off-Line Automatic Ancillary Equipment 1-C(J) c T/SE 33 

AFSAZ D7305 311-3106 Message Synchroniser tor Teletype Security Equipment 1-B u DA49-l70-ac-lll0 T/SE 34 

~~ 
.. ' 

AFSAZ D73o6 312-3607 Citax Wire Transmiaaion System Equipment T/SE l5/ 

~~ 
1 

. 
AFSAZ D73o8 . 312-3617 Halftone Cifax Adaptor c 

~~ AFSAZ D7315A 311-3107 Single Channel Fully Synchronous Teletype Equipment 1-B(U) c DA49-l70-ac-l084 (~) T/SE 3 
-- DA49-l70-ac-ll37 

a~ AFSAZ D7319 311-3109 Electronic Teletype Mixer DA~9-170-ac-1343 

AFSAZ l>7320 300-3514 RCA,Electronic Printing Telegraph Signal l'l~lizer 1-B(U) u DA49-170-ac-l~ 
DINGBAT II 

AFSAZ D7321 300-3514 Western Union, Electro-mechanical Experimental Model 1-B(U) u DA49-170-ac-1402 
DINGBAT I 

AFSAZ D7322 312-32o6 AFSAY D8o9 Radio Adaptor 

AFSAZ D7323 311-3110 Teletype Speed converter u . 
... -
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REF ID:A70072 
.. ~ ... ~ .. _ -........ 

. - .. -

NO.'IENCLATURB CLASSin-
CR CATIOX OF AJ'SA'! I 

CO'."ZR NAME T.ASK rro. DE§CRIPrlOB PRIORITY TASK ConTRACT NO. P.ADAC ~0. 

340-1001 l-B(B) N6or1-07127 T/CA 6/ 
i 

ANABRANCll Cycle Studies 'l'S 
52 

ANDY 361-llll Non-Destructive Read-Out I 
APRICOT 331-5002 Development of Interim RFP Techniques l-C(N) s DA49-l70-ac-l094 T/IP 12/ I 

3 I 
I 

ATLAS II 352-70o6 Sequence Controlled Cryptanalytic Device l-B(N) s BObsr-63010 (29,32) T/CA 9/ 
I 
I 

AFSAF D70A 521 
AFSAF D70B I 

E· 
I 

~AUTttiT 355-7600 Remote Operated Analytic Equipment I 
'~ I 
c~ =AXEL 36l-llo8 High Speed Switching (Includes AXEL, High Speed Wired • 

Rotor Analog) 

~. ~BAGGAGE 311-3602 General Development of Components for Literal and l-B(N) s DA49-l70-sc-l033 T/SE 'JA./ 
~~ Teletype SecU41ty Equipment DA~9-l70-sc-1091 4. 

c~ ) BA.v.:ER 351-7010 Relay Analog of ABNER I 1-B(U} c T/CA 10/ 
AFSAFD89 52 

BAMBOO 331-5813 Anteana Study 

BANANA 331-5000 Local RFP Research 1-c(N) s T/IP 12/ 
7 

BARBER 332-54o6 Modified Model 28 Teletype Equipment l·B(N} c T/IP 9/ 
19 

I 

BASEBALL 332·5~10 Central Processing System DA49-170-sc-1391 ' 

' ' 
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REF ID:A70072 
I) 

'NO. 'a~ CLASSD'I· 
03 CA!ICS 07 13SA'! 

COVER l'iw.E TASK 110. DESCRIPriOB PRIORI'!I TASK ccn'rMCT liO. P.ADAC :!'rO. i 

BISON 354-75o8 Binary Machine Setting Generator 1-B(N) s T./CA 12/ 
AFSAF Dl24 55 

BOGART 352-7011 Limited Purpose Computer 1-B{N) u NObsr-63010 (39) R/AE 
AFSAF Dl31 Ad Hoc 1 

BRICK 361-1109 Coincidence Anti-Coincidence Detector Units NObsr-63010 (38) 

BROADCLOTH 361-1102 Application of Electronics to Cryptology 1-B(N) s lfTonr-419 T/CA 15/ 
·DA49-170-sc-l289 50 

.. 

f~ 
BUDDY 352-7210 Te1etJPe Tape to Hard Copy Converter 1-B(N) c T/CA 3/ 
AFSAF D97/l 50 

BUNNY 354-7200 High Speed Regen 1-B{N) u 

~~ AFSAF D130 

BURRO 350-7500 Relay Cryptologic Aids 1-B(N) TS T/CA 12/ 
~~ \ 

50 

en BU'rl'RESS 312-1100 General Research on Speech Reinforcement 1-B u DA49-l70-sc-1349 

CADET 334-5701 Radiation and Conduction Study on Cryptographic 1-B('U) TS T/IP ll/ I Equipments 6 I 

332-5802 General R/.D of Demultiplex Equipment 1-C(N) c ~ 

T/IP 9/ CAMEO 
~ 10 -

CAPPY 353-7215 High Speed Card to Tape Converter 1-B(K) c 
AFSAF Dl27 

I 

' 
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REF ID:A70072 
-- -

I 
~TO!•!DCLATORI CLASSin- I em CA'l!IOB OF AFS.A'! 

COVER NA.Y.E TASK HO. DESCRIPriOB PRIORI'n TASK COnTRACT lt'O. RADAC ~0. : 
I I 

CENSOR 355-7200 Tape Checking Device for ATLAS I, ATLAS II, and l-B{B) c 
I AFSAF D70/lC DEMON III 

335-58o8 1-C(N) DA49-l70-sc-885 T/IP 5/ 
I 

CLINCH Engineering Methods Research c I 

I 2 I 

i 
I 

COBALT· 314-3616 General Studies on Data Tranamission Systems· 1-B(N) s T/SE 24 I 
CONNIE II 353-7111 Teletype Tape Comparator 1-B(N) s DA49-170-sc-932 T/CA 15/ I 
AFSAF DlA 52! 

I 

E ~CONSORT 35l-7lo8 Interim Placode Diagnostic Equipment l-B(N) c T/CA 33/ l 
~ ~AFSAF D72/l0 511 

I 

~ ~ CORVE'l'l'E Automatic Set-up for Recogaition l 
I 

~ DCRUST 340-1000 General Cryptologic Research l-B(R) TS T/CA 6/ 

~~~ 56 

cJDcxco-2 354-72o8 Development of CXC0-2 Type Equipment l-B{B) c NObsr-64o82 T/CA 8[ 
AFSAF 96B 63 

DAFOR Desk Aid· for Readers I 
DEFROST 354-'7212 Micro-Film Searcher Viewer and Reproducer 1-B(R) u DA49-l70-ac-U7l 
AFSAF D69 

DELLA 353-7113 Megacycle Robin Comparator 1-B(U) c '!/CA 24/ j 
AFSAF D5l 52, 

I 

DERVISH 353-74o6 High Speed Rotor Analog 1·B(U) 'l'S DA49-170-ac-1227 T/CA 31 I 
! 
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REF ID:A70072 
.... --- --. . -

I NO.'¥.EHCLATURI cussm-
OR CATI08 07 AnA': 

COVER NAMS TASK HO. DESCRIPriOB PRIORITI TASK Ccr.TRACT lfO. RADAC ~0. : 

DIAC 353-7600 Special Purpose Desk Digital Coun~r 
I 

I 

AFSAF Dl22 

DIAS 361-ll07 Ferro-Electric Storage Problem. 1-B(R) RObsr-63010 (36) R/CA 54 I 
I 

DING BAT 300-3514 Printing Telegraph Signal Normalizer 1-B(U) u i 

I AFSAZ D7320 
AFSAZ D7321 

I 

1>IPLOMA 314-3615 General Studies on IFF Systems 1-B(U) s T/SE 21 I 
~~ I 

DISCUS 353-7200 Investigation of High Speed Recorders 1-C T/CA 22 I 

~-
I 

I DOMINO 311-3618 Building Block Electronic Assemblies for COMSEC Equip-

~= m.ent 

'l/S& 26{ j (..~ \ 

DONNA 313-3507 Tape Checker for AFSAW 7200 1-B(U) c 
~~ AFSAW D7213 

0 ar 
DOOR 331-1101 Noise Communications Intercept Equipment Study 1-C(lf) s DA49-170-sc-ll95 T/IP 12/ I 

9' 

DUCHESS 353-7109 High Speed Statiattcal Placode ~ia&no.stic Equipment 1-B(lf) c BObsr-63472 'l/CA 33/ l 
AFSAF D68 DA49-l70-sc-12TT 52 

EAGLE 331-5300 High Speed Signal Intercept Equipment 1-C(U) s T/IP ll/ 
AFSAV D26 5 I 
ECLIPSE 335-5810 Small Job Fabrication tor PROD 1-B(B) I 

! 
FARMER 353-7115 Integrated Cryptanalytic Machine System . 
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NO~CLATURB 
Oll 

REF ID:A70072 

• 
CO~'"ER N.Ad T~ !10. 

FOREST 
AFSAV D46 

FREEDOM 

FREEZER 

.FRIAR 

FROG 
AFSAF D33A 

GHOST 

GINGER 

GOLFBALL 
AFSAV 5 

GRAPEFRUIT 

GRINDSTOHE 

HALFrOHE 

l!ARRIDAN 
• 

HATCHET 

332-5404 Transistor Demultiplexer 

312-3606 General Development ot Ciphony Equipment 

355-7205 Document Conversion and Storage 

312-3609 

353-7507 

334-5703 

331-6000 

332-5407 

331-5801 
311-3600 
312-3617 

General Development of Ferro-Resonant Elements 

Special Cipher Machine Solution Device 

Speech Pr1 vacy Intercept Equipment 

VlD' /UHF Intercept Problem 

DFS Demodulator (I-F) 

SpeciaUzed Intercept Rece1 ving Equipment 

Testing and Shop Services 
General Development of Halftone Techniques 

340-1003 Studies. ot Theoretic CryptaD&lyais 

334-5700 Signal ADalyaia 
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1-B(N} 

1-B(U} 

1-B(B) 

1-B 

1-B(U) · 

1-B(B) 

l-C(N} 

1-C(N} 

1-B(J} 

1-B(I} 

1-B(I) 

.l•B(U) 

c 

s 

c 

c 

'l'S 

s 

c 

c 
u 

c 

s 

ConTRACT 1f0. 

DA49-l70-sc-1133 

DA49-170-ac-l037 

lcmr-530 (03) 
Bcmr-870 ( 00) 

AnA'! 
RADAC !0. I 

I 

'l/IP 9{61 
T/SE 15/ 

2 

T/CA 30/ 
53 

I 
'r/CA 16/ I 

54 

B/D 3/ 
5 

'!/IP 2/ 
5 

T/IP U/ 
41 

T/CA 6/ 
' 55 

T/IP 3/ ! 
1 : 

. .,_-. .i 



REF ID:A70072 

Nm4DctA'MRB CLASSD'l-
Oll CA'liOB 07 A1SA2 ' 

COVER NAME TASK !1'0. DESCRIPri01f PRIORrn T.ASlt Ccr.TRACT NO. RADAC ~0. ! 
' I 
I 

BEATER 312-3619 Ciphony and Citax Radiation 

I HIGHWAY 312-3608 General Development ot Ciphouy and Citax Transmission 1-B(U) s I 
Equipment I 

- I 
ICEBOX 354-7200 Mlcrotila Camera Investigation I 

I 

IGLOO 333-5101 M&gnetostatic Reading Bead 1-C(B) u DA49-170-ac-ll23 T/IP 7/ I 4 
INCBER 352-7200 Intermittent Magnetic Tape Stepper DA49-170-sc-l292 I 

~- ~ AFSAF Dl25 I 
I 

~~ ~ INli'ERNO 311-36o5 General Studies on Equipment and Document Destruction 1-B(N) c I 

I 
~~ 

; . I 

"' INSPECTOR 354-7300 Punched Tape Verification Equipment I 

~. J AFS.AF D123 

~~ ~ IODINE 350-7303 Operational and Maintenance Procedures 1-B c, D JANET 355-7300 EDITOR ProgrBil Tape Checker 
AFSAF Dl34 

JUNIPER 333-58o6 Development of Graphic Recorder Equipmen~ 1-C(B) c T/IP 7/ I 5 I 
KNOBBY 354-7300 Silent Tape Reader u 

LARDX 312-3610 General Development ot High Quality Vocoder Systems 1-B s DA49-170-sc-1088 

LEECH II 313-3512 Letter Check Equipment tor POLLUX, ADONIS, ATBERA, 1-B(U) c 
AFSAW D7225 IBIS, and PYGMALION " 

- ' - . j ~- . 
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REF ID:A70072 

I 

NO!I.ENCLATORI cussm- I 
Oll CATIOI OF AnA'! I 

COVER NA.¥.8 T.ASK !1'0. DESCRIPriOif PRIORITY TASK Cor.TRACT NO. P.ADAC ~0. ; 

MAGGIE 350-7200 Magnetic Tape Preparation Equipment 1-B(N) c T/CA 45 I 
MAGNET 361-llalt. Study of Bi-stable Magnetic Elements 1-B(H) u DA49-l70-sc-lll6 T/CA 15/ I 

I 

55 I 
353-75o6 1-B(N) NObsr-63472 T/CA 4 I 

MAISIE Magnetic Card File s I 

AFSAF D74 I 

I MAYBE 352-7213 Computer Magnetic Tape Conversion Equipment 1-B(U) s R/CA 45/ 
AFSAF D70/ll 521 

I 

~· llllj MILLIE 354-7209 Magnetic Tape Preparation Equipment tor Use vi th l-B(U) TS T/CA 45/ I 
~~~ ~ AFSAF D5l/l0 DELLA 511 

~ ~MISTY 332-5405 MUlti-Cathode Trigger Tubes 1-B(ll) c DA49-l70-sc-871 T/IP 9/ I 
~ 51' 

~ ~MOOSE 313-3509 Letter Check Generator for M-209 and AFSAM 36 1-B(U) c T/SB 31 

c ~ AFSAW D7221 

NAG 354-7500 C-38 Analog 
AFSAF Dl50A 

NELLY 353-7210 A Combined BUDDY and PATRICIA I 
I 

I I NOMAD 351-7007 High Speed Mass Data Handling System l-B s DA49-l70-ac-458 '1!/CA 3la 
AFSAF D81 I 

88 " 
I 

thru I 
OAK 333-5009 Magnetic Tape Signal Ana.lys1s Equipaent l·C(B) c DA49-l70-sc-l230 R/IB 7/ I AFSAV Dll.l 8 I 

' 
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0>1 
I COT"~ KA.'-~ TASK NO. DESCRIPriON I !.....&.L'I. -~ 
,..---
! 
I 

311-3601 . General Development of Literal and Teletype Security i PACKAGE 
I Equipment ! 
I 
I 
I 
I 

\ PADDLE 
I . AFSAF Dl29 

355-7600' Multi -Alphabet De_cipherer-Decoder 

! I 

' PALLY 
I 

352-7210 Copy Editing Recognition and Recording System 

! i . 
-. s PATRICIA · 352-7210 Category Scanner 

AFSAF D97/2 

§PEELER 354-7600 Strippers Aid 
AFSAF Dl09 _ 

~~M 334-5702 Modern Communication Systems Study . 

PLUTOCRAT 354-7200 Camera to Record PLUTO (AFSAF 30, Cycle Analyzer) 

I AFSAF )0/10 
i 
I POGO 361-1110 Study of Factors Affecting Ferro-Resonant Devices i 

POLO 333-5807 Development of Special Facsimile and Telephony 
Equipment 

I -
POMEGRANATE 331-5800 Specialized Position Fixing Applications 

PlUMATE 354-7200 Program Tape Printing Device for NOMAD 

I AFSAF D8l/ll 
--

?iSAF~rm 2144(A) 20 Apr 54 

-4().., 

CLASSIH-
CATION 01! .• l...~.A·:' 

PRIORITY TASX CC!iTRACT NO. ! ?._!_:""]_.:,..-.~ ---. 

1-B(U) s DA49:.170-sc-953 : T/SE li~/ I . 
DA49-170-sc-1084 I 5 DA49~170-sc-l296 
DA49-l70-scol354 

I 
1-B(N) TS I I 

I 
1-B(N) c I T/CA 3/ \ 

I 50 

i c 
I 
I i 
I I 

I 

1-B(N) I s I DA49-l70-sc-1219 R/IN 3/ 
4 

I 
1-B(N) 

I 
u R/AE 67 

1-C(N) 

I 
c T/IP 4/ 

2 

I 1-C(N) c T/IP ll/ 
3 

1-B(N) c 



REF ID:A70072 
.. 

*>.'!DCLATORB CLASSD'I-
em CATIOB OF A..~· .. 

COVER N.At-!E T.ASK NO. DESCRIP!IOB PRIORift 'r.ASK Cor.TRAC'r lfO. p_-U):._·,.. -.. 
! 
I 

PROFESSOR 353-7305 Teat Equipment for ABNER and DUCBISS 

PUPPY 335-58o9 Services and Materials Contract (Model Shop Facill ty) 1-C(lf) c 

RAMBLE 312-36o7 General Developaent of Cifax Equipment l-B(U) s DA49-170-ec-l240 T/SE 15/ 
DA49-170-ec-1378 1 

ROCK 332-5400 Electromechanical Demultiplexer l-C(lf) c T/IP 9/ 
AFSAV Dl3 12 

~~ -4 ROGUE Remote Operated General COJIINters -

~-~SATCHEL 313-3612 General Development of Specia~ cryptographic l-B(lf) s 

~~ ~ 
Equipaent 

~SAUCER 311-36o3 General Developaent or Rotors l-B(lf) s DA49-l70-sc-lo86 
c~ DA49-l70-ac-ll22 

~: ~ 
DA49-l70-sc-1231 
DA49-l70-ac-ll6o 
DA44-ll4-ac·l25 

SCAMP 340-1001. Mathematical Research at Institute for Numerical 1-B(B) u BAcmr-233 ( 00) T/CA 6/ 

I Anal.lsis, ucLA 57 

I SCOOTER 354-76oo Keyboard Input Strippers Aid 1-B(B) 8 
AFSAF Dl28 ,.,.._ 

SilEX 333-5805 General Research •Ud.- Dev.elopaent of RecorcUng l-C(B) c T/IP 8/ 
Equipaent 5 

SIREN 332-58o3 Stuq ot Morae Translator Des:l.p l·B(lf) c T/IP 9/ 
J:FSAV D48 13 

i:SA F .:irm 2144(A) 20 Apr 54 
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REF ID:A70072 
, 

. 

IIQ:<fi!:NCLATURE ' CLASSUI-
OR CATION OF AFSAT 

CQ'v":]R tt&'IE TASK NO. DESCRIPriON .PRIOBITY 'tASK CONTRACT NO. RADAC NO • 

SLED I 351-7106 IBM Alphabetic Slide Run Machine 1-B(U) s lfObar-63472 T/CA 23/. 
Serial 2 50 

:Ul'SAF D72 

SLED II 353-7114 General Pm-poae Cryptanal.yt1c Device 1-B(N) s 
AFSAF D~33 

SODA 333-5102 Wiele BaD4 Reccmler-Beproducer 
c'\FS.AF D73 

I 
STAPOS 333-56o4 Stabil1ze4 Frequeney POIIV S~ly 1-c(ll) u !/IP 8/ 

.. ~""SAY D28 11 

~~UI!Sft 331-56o2 Intermediate Frequency Conwrter Adapter Equlpm.ent 1-c(ll) u T/IP 12/ 

~~ 5 

~.:tHEATER 340-1002 Speciallze4 Matbeu.tical Research 1-B(ll) TS RObar-63010 (37) T/CA 6/ 
~-~ 53 

~ '"-L:.'\EJGO 332-58o4 Development ot Frequeney-Divillion Demultiplex Equip- 1-c(N) c T/IP 2/ 
ment 6 

i I 
I 

'i'.\URUS 361-1103 Component Investigation 1-B(B) u T/CA 15/ i 
I 51 
I 
! 

1-B(U) . ~-RST 311-36o4 General Studies on Radiation Suppression s DA49-170-ac-lll9 
' ! 
j 

T3:0R 362-llo6 Ultra High Frequency, Research 1-B(N) s NAollr-151-52 T/CA 37 i 
I 
I TIZZY 354-7215 Paper Tape-to-card _Converter l-B(I) c 
I A.rS};F Dl26 
I 
( 

,f.: 

~rSA Form 2144(A) 20 Apr 54 
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NOMENCLATURB CLASSIPI-
OR qA'l.IOB OF 

AFSA'r 
COVER NAME TASK NO. DESCBIPriOB .PRIORITY TASK COM'RAC'l' BO. RADAC NO. 

--

'.OOMA'l'O 331-5003 Study ot the Fundamental Aspects ot BFP Probl.eJDs 1-c(D) ·s T/IP 12/ 
6A 

VARANT 361-1105 Various ADal.ytical Tubea 1-B s ~9-170-ac-1295 T/CA U 

VIBRATE 312-3611 General Dewlopaent ~ Secure Pulse ca-nn1 cat1ona 1-B s DA49-170-ac ·11011. 
Sya'telu 

--

VIVIAN 353-7112 Dela7 L1ne Ccaparator . 1-B c DA49-170-ac-1175 T/CA 16/ 
AFSAF Dl2B 55-

~-~WAGON 361-1108 Study ot B1sh Speed Sv1 tchin8 1-B(B) s B/AE 6o 

'~ : WAI.LET 313-3613 General Dewl~ ot Components tor Special 1-B(B) s DA49-170-ac·l091 
~~ lllj cryptographic lqu1paent 

<. ~ IIARIOOK II 351-7405 StaUS'bl.a.'l 'Meaaage Placer 1-B(J') 8 T/CA 14/ 
~il AFSAF D8o 51 

c' D YOKUM 350-7000 General Developaent of CCIIIIP'ltera 1-B(B) s 'f/CA 9/ 
- 50 

-. 
-

. . 
-

NSA Form 2144(A) 20 Apr 54 
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RE~ ID ;_A70072 

~,~--~~~~~~~--~···~-~--~~-~---~--~-~~--~----~~-~·-~·~---~~--~-~-·~-~---~-~-----~·-· ~-~-.---~---~--~4··: .. ~~~-i-r---~ 
~~ ... . ..... -:- , .... :;1~ 
"'~ CONTRACT 10. COVER l'fA..V.Z • 1\11'0 .Y.~.l.ON T.ASX NO ~t"'o:)_'!'!"f 'f'J,:=-1' ~ !"'\.!C '1111 I 

~ 
~49-170-sc-125 Research and Development on Two Types 36-point Rotors 311-3603 
~lded Insulation Co. and TWo T,ypes 26-point Rotors 

-""" ~49-170-sc-458 
~heon Mf'g. Co. 

DA49-170-sc-658 
Philco Corporation 

DA49-170-sc-871 
I Chatham Electronics Corp. 

DA49-170-sc-885 
Cook Electric Co. 

DA49-170-sc-898 
Technitrol Engineering Co. 

I DA49-170-sc-904 

I
' Davies Laboratories, Inc. 

DA49-170-sc-932 

AFSAFD81 
thru 88 
(NOMAD) 

AFSAY D8o8 

MISTY 

AFSP3 D53 
(ABNER I, 
Serial 2) 

AFSAV D30 

. 
AFSAF DlA 

(CONNIE II) 

Development of High Speed Mass Data Handling System 351-7007 

Research and Development of Airborne Speech Encipher- 312-3205 
ing Deciphering Equipment 

Research and Development on Multi-cathode ~igger 332-5405 
Tubes 

Research and Development on Improved Commutator 
Assembly 

Research and Development on High Speed Electronic 
Digital Computer · 

Research and Development on !mproved Audio Spectrum 
Analyzer · 

Research and Development on General Purpos~ Teletype 
Tape Comparator 

335-5808 

352-7009 

333-56o5 

353-7111 

1-B(B) s 

1-B s T/CA 13& 

I 

1-B(U) c T/SE 10 

1-B(N) c T/IP 9/15 

1-C(B) c T/IP 5/2 

1-B(W) s T/CA 10/ 
53 

1-C(U) c T/IP 7/6 

1-B(ll) s T/CA 15/ 
52 'i National Union Electric Corp. 

DA49-170-sc-953 
· Anderson-Nichols and Co. 

AFSAM D24 

AFSAY D804 

Research and Development-on Ott-Line, Literal Cipher 
Machine 

T/SB 11>/5

1 
'Jl/SB 7 i 

311-3601 

312-3201 

1-B(U). s 

1-B(U) c DA49-170-sc-1009 
Bendix AViation Corp., 
Radio Division 

!;SA Form 214.4 (B) 20 Apr 54 

Research on Low Echelon Vehicular Speech Equipment 

I 

+-

Ill 

\ 



i 
1\ 
'"' 

. 

I CO:NTRAC'r 'RO. 

I 
DA49-l70-sc-l033 
Burroughs Corp. 

DA49-170-sc-1037 
Computer Research Corp. of 
California 

DA49-l70-sc-1040 
Freed Electronics and 
Controls Corp. 

DA49-170-sc-1068 
Transmitter Equipment Co. 

DA49-170-sc-lo84 
Anderson-Nichols and Co. 

DA49-170-sc-lo84 (4) 
Anderson-Nichols·and Co. 

I DA49-170-sc-lo86 
I Molded Insulation Co. I 
I 

I DA49-170-sc-lo88 I 
I Stromberg-Carlson Co. I 

i-
i DA49-l70-sc-1091 ! 
I National Scientific 
l Laboratories, Inc. 

I DA49-170-sc-1094 
Sylvania Electric 
Products, Inc. 

z;SA Form 2l44 (:a} 20 Apr 54. 
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·~ 
-

' QB 

COVER l'fA.\13 ~.LUll 

Research on Bi-stable Magnetic Elements 

FRIAR Research Study on Ferro-Resonance 

AFSAV D27 Research and Development of Signal Generator 

AFSAV D37 Research and Development on Intercept Signal 
Adapters 

- Communication Security Research and Development 
Assignments 

AFSAZ D7315 Single Channe 1 Fully Synchronous Tele:type Equipment 
\ 

Rotor (X-10) 

High Quality Vocoder and Multiplex 

BAGGAGE Research and Development Assignments on Cryptological 
Techniques ~d Components 

$ICOT Devela,pment of Interim RFP Techniques 

~5-

~-' cmcl C1 I J.7SK1 --
T.A.SX NO '?.Ui --~.!. tf' J.F'r ? ! : H• ~::!_ 1 

311-3602 1-B(N) s T/SE 14/4j 

312-3609 . 1-B c 

331-50011. 1-C(N) c 
I T/IP l2/8 

. 

331-5005 1-C(N) c T/IP 12/ 
10 

311-3601 1-B(U) s T/SE 11!./4 

3ll-3107 l·B(U) c T/SE 3 
I 

311-3603 1-B(N) s 

312-3610 1-B s 

311-3602 1-B(N) s T/SE 11!./4 

331-5002 l·C(N) s T/IP 12/3 

I l 



1 
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~sm-l I 
J 

BOI'.EBCI.A.ma 
. 

'OR cA.mzcl C? · I )J'QJ:! I 
I 

coNTRAcr 110. COVER N.A.¥.! nv 'T:iON T.A.S:< r.o ~I .:!.. .J: I '1' a C""r i ?~!:!,... '":'"" 

DA49-170-sc-1102 AFSAZ D7-300 Research and Development on the AFSAZ D7300 and 312-3400 1-B(N) c T/SE 9/1 i 
:rorden Laboratories Corp. Improvements on the AFSAY D8o6 

DA49-170-sc-1104 . Research Study on Secure Pulse. Communications Systems 312-3611 1-B s 
Motorol.B., Inc. ' 

' ' I 
DA49-170-sc:-1105 AFSAM D22 Multiplex Encipherment Equipment '(AN/FGC-5) 311-3101 1-B(U) c T/IP 25 
Airborne Instruments ' 

i 

Laboratory, Inc. 

DA49-170-sc-1110 AFSAZ D7305 Message Synchronizer for Teletype Security Equipment 3~-3lo6 1~B(lr') u T/SE 34 
i Victor Adding Machine Co~ 

DA49-170-sc:-1112 AFSAV ~5A Ciphony and Cifax Intercept Recorder-Reproducer 333-5100 l.C(U} c T/IP 8/6 
Ampex Electric Corp. 

' 
DA49-170-sc-1116 Research on Core Materials 361-1104 1-B(N) u T/CA 15/ 
Armour Research Foundation -55 . . 
DA49-170-sc-1119 TEMPEST Research Study on Spurious Signal Radiation and 311-3604 1-B(U) s I 

' I ' 
I 

International Electronics Conduction , I Engineering, Inc. ' 
I 

DA49-170-sc-1120 AFSAY D8o1 Research on High Echelon Speech Security Equipment 312-3200 1-B c T/SE 15/~ 
Air Associates I 

I DA49-170-sc-1122 Research and Development on Rotor (X-11) 311-3603 1-B(N) s 'I 
I Minneapolis-Honeywell I 
I I 

i Regulator Co. ' I 
I I l . 

' I 

I . 
I 

l I 
! I 

I 

\ 

!;SA Form 2144 (B) 20 Apr 54 
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REF ID:A70072 
!.-' 

- CLABSin- I I 

I 11CJ!DCLA20RI 
I OR C~Cl' C1 I ~J:l 
1 
! COm.'RACT NO. COVER B.A.¥.! -- •fnN TASX no. ~ nt_a~ r I '? l""'!t"" "ir::l ' - . 
; 
I 
I DA49-l70-sc-ll23 IGLOO l>fagnetostati'c He~ Reproducing Equipment 333-5101 l..C{N) u T/IP 7/4 
I ERA, DiVision ot Remington 
I Rand 
I 

I DA49-170-sc-ll33 Research Study on Communication Problems 312-36o6 1-B{U) s T/SE 15/'2. 
Western Electric Co. . 

I DA49-l70-sc-1137 AFSAZ D7315 Development ot Service Test Models of AFSAM Dl5 1-B(U) ' T/SE 3 311-3107 c 
Anderson-Nichols and Co. (AFSAZ D7315) I 

DA49-l70-sc-1155 
~leo Corporation 

AFSAY D8o8 Development of Low Echelon Ciphony System 312-3205 1-B{U) c T/SE 10 

~79·170-sc-ll6o Rotor (X-9) 3ll-36o3 1-B(B) 8 
erican Phenolic Corp. 

~ 
T/CA 30/ -lA49-l70-sc-ll7l AFSAF D69 Research and .flevelopment on Microfilm Viever- 3511--7212 1-B(B) c 

emington Rancl (DEFROST) Reproducer ' 53 

.'-
I 

:~~49-170-sc-1175 AFSJfF Dl2B ResearCh and Development an Special Purpose 353-7112 1-B c T/CA 16/ 
1 enver Research Institute (VIVIAN) Comparator 55 
I 
l DA49-170-sc-ll95 DOOR. Boise COIIIIIlUilications Intercept Study . 331-1101 l..C(N) s T/IP ~/9 
I 
I University of Pennsylvania, 
I l.foore School ot Engineering I 

I DA49-170-sc-1219 I PIWf.i'OM Modern Comrmmications System Study 33~-~!02 1-B{N) 'l'S 
ERA, Remington Rand 

DA49-170~so~l227 DERVISH Engineering and Shop Sen.tces 353-71+06 1-B(U) TS T/CA 31 
Tecbni trol Engineering Co. ' 

j t -

!;SA Form 2144 (B) 20 Apr 54 



REF ID:A70072 

i . 
I 

BOBBCI.ATCRB ' CI.ASSin· ' 
' OR A..'?S)~ l CAfiO::f C7 
' CONTRACT BO. COVER NA.'Iw!E .r Loti T.4EX ~0. ?.:t_T~ I ,.,e-r '?!:!_C ~") I 
' 
' I ! 

DA49·170-sc-1230 AFSAV 1>41/1 Magnetic Tape Signal Analysis Equipment 333-5009 1-c c R/IN 7/8 
Davies Laboratories, Inc. AFSAV 1>41/2 

. (OAK) 

; 
DA49-l70-ac-1231 Research and Development on Flammable Plastics 311-36o3 l·B(N) c 

' Boston Research Division, Material 
' Uo So Testing Co. I 
' . ' I . 
I DA49Ql70~sc-l240 RAMBLE General Development of Cifax Equipment 312-36o7 l·B(U) s T/SE 15/l ! 

I Philco Corporation (AFSAX D505/l) ' 

I (AFS/iX D505/2) 

DA49-l"TO-sc-l241 Machine Shop Services 320-0500 1-B(I) s T/SE 14/~ 
Anton Tool and Mfg. Co. 

DA49-170-sc-l244 
: 

AFSAM 9 Research and Development ~ .Po.rta:bl:e ~ ty 3ll-.3J.OO ~-B(U) s T/SE 6 
Anderson-Nichols and Co. Cipher Machine ! 

I I 

DA49-170-sc-1252 :A1"SAM·Dl7 Research and Development on Portable Mechanical 311-3001 1-~('U') s '1!/SE 3; 
I Underwood CorpQration Cipher Machine 
' I 
I 
I DA49-170-sc-1269 AFSAW D'T215 Automatic Rotor Wiring Equipment 313-35o8 1-B(U) c B/CS 39 i 
i Sterling Engineering Co. 
: 

DA49-170-sc-12f7 Engineering and Shop SerVices (for design, layout, 353-7109 1-B(N) c T/CA 32/ i 
I Airtronic Research, Inc. construction and testing of DUCHESS and other 52 I equipment) I 

I 
I 

T/SE 2/ 
I 

I DA49-170-sc-1284 AFSAM D7A Research and Development on LdW Echelon Cipher 311-3000 1-B(U) s I I 
I 

I Anderson-Nichols and Co. Machines 2a 
I 
I 

l ! 

z;.sA Form 2144 (B) 20 Apr ;4 
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CI.ASSin- I B~CLl'mRI 
OB CAfiCl C"/ I ~J:1 

CONTRACT NOa COVER NA."E 'rnP.!=!.I~M . t"rJ.ON T}.SX: NO ~~ t'f'~F·r ? !..,!,.. ~"' i 

DA49-170-sc-1286 AFSAY D809 High Echelon Unattended Ciphony Equipment 312-32o6 1-B(N) s T/SE 5 
Western Electric Co. 

I 

DA49-170-sc-l289 BROADCLOTH Research Study of Electric Delay Tines (Application 361-1102 1-B(N) s T/CA 15/ I 

I Tecbnitrol Engineering Co. Electronics to Cryptolo«Y) 5C 

DA49-170-sc-l292 :nrCHER Intermittent Tape Stepper 353-7200 I 
Anderson-Nichols and Co. (AFSAF Dl25) 

DA49-170-sc-1295 VARANT Various Analyt~cal,Tubes 361-1105 1-B s T/CA ll 
llational Union Electric Corp. 

DA49-170-sc-l296 AFS.AM D26 Single Chann~l Synchronous Teletype Security Equip- 3ll-36ol 1-B(N) s T/SE 14/5 
Burroughs Corp. ment 

DA49-170-sc-1299 AFSAV D33A Rapid Automatic Film Processor 333-5oo8 1-C(U) c T/IP 7/7 
Eastman Kodak Co. 

DA49-170-sc-1304 Research and Development Assignments 
Davies Laboratories, Inc. 

33Q-58~ 1-B(U) 

DA49-170-sc-l305 Sheet Metal Work 320-0500 

I 
Perrin and ·Martin, Inc. 

I DA49-170-sc-l3ll ENVELOPE Engineering Shop Services 300-o600 
National Electrieal Machine 
Shops, -Inc. 

DA49-170-sc-l315 WAGON Study of Hiih Speed SW1 tching 361-lloB 1-B(B) s R/AE 6o 
Burroughs Corp. . 

•, 

I : ! 

!;SA Form 2144 (B) 20 Apr 54 
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I ·~ CLASSin- I 
QB CA.."''C:f C7 I Jt7a.J:! . I 

COnTRACT BO. ·- T.A..SX NO. ~·~ 
I , COVD KA.'!! .r ''-II I ~J.~' I , .:-:·.:.~"' "!'") • 
.'~--· 

; DA49-170-sc-1322 PALLY Copy Bdi ting Recognition and Recording System 352-7210 l·B(B) c T/CA 3/50j 
Ultrasonic Corp. 

DA49-170-sc-1329 AJ'S.A}l D7224 Bish Speed. Key Tape Reproduction Equipment 313-3510 1-B(U) c· Tics 38 
Ai~ ADBOC1atea, Inc. 

DA49-l70-sc-1335 AJ'SAY D8o4 Lmr Echelon Ground C!phony Equipment 312-3201 1-B(U) s TISE 7 
Bendix Radio Corp. I 

DA49-170-sc-1337 Ali'8AM DiA Lov Echelon Literal Cipher Machine 311-3000 1-B(U) s T/SE 2/ 
Burroughs Corp. 2& 

DA49-170-sc-1343 AFSAZ D7319 Electronic Teletype M1xer 311-3109 1-B(U) s 
International Electronics 
Engineering, Inc. 

DA49-170-sc-l349 BtrrrRESS Research on Speech Analysis and Synthesis 312-1100. 1-D u 
I!ask.ins Laboratories, Inc. 

I DA49-170-sc-1351 AFSAM D30 High Echelon Teletype Security Equipment ~11-3102 1-B s • 
I 

Remington Rand, Inc. 
I • 
I DA49-170-sc-1354 AJ'SAI( D37 Shipboard Synchronous Teletype Security Equipment 311-3601 1-B(U) s T/SE 14/S I 

I Ph1lco Corp. .(FOX:) 
I 
I - l·C(U) T/IP ll/5 I DA49-170-sc-1375 AFSAV D26A Bi&h Speed Signal Intercept Equipment 331-5300 s 
I 

I 
Fuda Radio and Electri~ Co. EAGLE 

I DA49-170-sc-1378 General Develo}Dent ·of Citax Equipment (High Speed 312-3607 1-B(U) s T/SB 15/1 I Allen.B. Dumont Laboratories ICey Generator Reaearch) 

I L I I 

:;SA Form 2144 (B) 20 Apr 54 
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. 

• CISIICLA2UD CUSSin· 
OR CA..""'C3 C7 J.7a...Kl 

COB'l'RACT RO. COVER lWI.I .t".riOK 'l'.AM 1m ""~c:T:"f ~J.F" ~.)-~ !C W:Q. 1 

DA49-170-ac-139l BASEBALL Central Procea81ng Syate. 332-5410 
!·lelpar, Inc. 

DA49-170-ac-l401 AlSAF Dl22 Deale D1gl tal Counter 353-76oo 
Burroughs Corp. 

DA49·170-ac-1402 DIRGBAT I Blectro-MechaD.ical BxperimeD.tal Model 300-35l4 1-B(U) u 
;teatern Union Telegraph Co. (AI'SAZ D7321) i 

PA49-170-ac-1404 DIBGBAT II Blectronlc Printing Telegraph Signal 101"111&11zer 300-3514 l·B(U) u 
ns.dio Corporation ot America (AFSAZ D7320) 

!!Aonr-233 ( 00) SCAMP Mathematical Research at Institute tor R'Wilerical 340-1004 1-B(R) u T/CA 6/ 
Un1 vera1 ty ot Cal1torn!.a ~ala, UD1vera1ty ot Cal1torD1a, Loa Angeles, I 57 

Cal1torn1.a 

l~Aonr-151-52 TIOR UBI' Research 362-llo6 l·B(I) 8 T/CA. 37 
Bureau ot Ordnance 

UObar-63010 (29) AF8A7 D70A. Sequence Controlled CryptBD&lytlc Device 351-7006 1-B(R) 8 T/CA 9/ 
ERA, D1 via laD ot Remingtcm (ATLAS II 52 
Rand, Inc. Serial 1) 

ItObsr-63010 (32) AFSAI D70B Sequence CDDtroUed czn»tana~lc Device 351-7oo6 1-B(I_) 8 T/CA 9/ 
F.RA, D1 vision ot Read.Dgton (ATLAS II 52 
Rand, Inc. Serial 2) 

UObsr-63010 ( 36) DIAS J'erro-Blectric Storage Problea 361-1107 1-B(I) 
' 

u R/CA 54 -~ 

ERA, Dlrtalon o'f Ralngtcm 
Rand, Inc. - • . 

i 
i t 

z;SA Fan ~44 (B) 20 Apr 54 
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REF ID:A70072 
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~ 
· . CUSSin- I 

OR CA..~Wl:O:J C7 I .QGJ:! 
COl'rl'RAC'r BO. COVER 1W!! TAEY NO. ~"':..''":Y I ~JF"' '2_.!_~ !~ ~!'I i 

"J.".J.. Ull 

I 
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