




























































































































































































































BIOGRAPHICAL SKETCH As of 12-13-53 

HATCH, Alan R. Code 330 I NEL 
Electronics Engineer I GS-12 

Educa tional Background: 

Drafting School, Convair; 1943 
Navy Radio Material School; 1944-1945 
San Diego State College I preparatory course towards Elec. Engineering; 1947 -1949 
Univ',' of So. California, B. S. degree in Elec. Engineering; 1949-1951. 

Military Service: 

Navy I from October 1943 to May 1946 as Radio Technician 2/c 

Profes sional Background: 

Entered on duty at NEL in 1951; first assignment designed units for the monitor 
cathode ray scope; helped in unitization & standardization of various types of 
servo systems; modified VK-5 radar repeater; designed electrometer type cathode 
follower; designed & developed two-channel electronic switch capable of handling 
+ 50 volts on input & with an accuracy of .005% on output; designed & developed a 
crystal oscillator & power amplifier; des. & dev. a transistorized electronic 
commutator to replace the formerly used mechanical version in Radux Navigation 
equipment; des. & dev. gated 10 mc transistorized oscillator & counter for use 
with the transistorized mortor locator computer. 
More recent experience: Since 1956 was responsible for the deSign of portion 
of digital & analog circuits & logic used in the �t�r�a�c�k�~�n�g� computer & displays 
of the dev. NTDS station two van; Became project engineer for completion & 
testing of the NTDS station two van; monitored various display contracts 
issued by BuShips for NTDS; Supervised group in design & dev. of special purpose 
digital intercept computer; was member on BuShips panel to evaluate numerous 
proposals for �~�h�e� Tracking & Display System (TADS) for which a letter of 
appreciation was received from the Chief, Bureau of Ships; monitored SSCDS 
display modification contract by Hazeltine Electronics; Presently in charge of 
group envolved in testing & evaluation of encoders I converters I & state-of-the­
art electronic circuits. 

Professional Papers I etc.: (Cooperated in preparation of following reports:) 

NEL Report 320: The XY-XZ Monitor Unit ••. 
Engineering Features of the evaluation model of the XY-XZ 
Three coordinate radar display. 
Generic Servo & Unitization Manual 
Transistorized Electronic Commutator 
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BIOGRAPHICAL SKETCH As of 12-13-63 

!v1ANNING I Charles S. 

Mr. Charles S. Manning I an electronic engineer I is Associate Technical 
Director for Data Systems and Evaluation at the U. S. Navy Electronics 
Laboratory I in San Diego. 

He has been employed by NEL since 1946 and his Associateship 15 one 
of the outstanding functional areas of the Laboratory. He was an officer 
in the Navy during World War II and won a commendation from the Bureau 
of Ships for his outstanding contributions. 

Mr. Manning was born in Pullman I Washington I and received his degree 
from LaVerne College in 1932. He taught for nine years following graduation I 
taking graduate work at the same time from Claremont College and UCIA. 

During 1942-43 he was a research physicist with the University of California 
Division of War Research. He is a member of the Institute of Radio Engineers I and 
belongs to the Operations Research Society of America. 
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BIOGRAPHICAL SKETCH 

McCOWN, Everett E. 
Supv. I Electronics Engineer, GS-14 

Educational Background: 

E. E. Degree from Santa Maria Junior College I June 1942 

As of 12-13-63 

Code 3330 I NEL 
EXT. 202/209 

40 units of Math, Elec. Engineering subjects at Univ. of Calif., L.A. 
9 months radar engineer trainee (War Dept. school) 
Military Service Schools: Canadian Radar School, Signal Corp School. 

Professional Background: 

Military experience from February 1943 to 1946: Signal Corp Radar School, 
Palm Beach; Duty at Gilfillian and MIT Radiation Lab; Schools at Canadian 
Radar School; Presidio at San Francisco. 

Mr. McCown has made major contributions to the Navy's display and data 
processing programs. Initial projects were; Army Target Simulator (Project 
414), Marine Corp Digital Mortor Locator Computer. He conceived I designed I and 
coordinated display equipment in 1949 which subsequently led to an extensive 
development contract for a Semi-Automatic Air Intercept Control System 
culminating in the production of Display Equipment for the Navy Tactical Data 
System. He has simultaneously guided the development of techniques which were 
introduced into the NTDS display equipment development program through all its 
phases and has served as the principal technical consultant on all contracts 
for the NTDS display equipment, from the experimental equipment to the first 
production equipment currently coming off the production line. Mr. McCown 
served as a-full time member of the Navy's Project LAMP LIGHT, a six month 
study contract with MIT to develop the characteristics of a Fleet Data 
System. He is an Associate Navy MeIll:ber on the Working Gr~up on SpeCial 
Devices of the Advisory Group on Electronic Devices for eNO. He headed a 
team of scientists commissioned with the responsibility for delineating the 
requirements for the Service Test NTDS. His outstanding leadership in this 
effort produced documentation which served as the ba sis for the development 
of the Service Test Equipment which was installed on five ships and at two 
shore stations. ' 

Mr. MqCown is co-inventor of (1) High speed magnetic switch; (2) .l\..utomatic 
Fishing Apparatus: (3) Repairable plug-in package unit. Current inventions 
are an integrated display control mechanism; and a laser deflection system 
display applications; plus several other inventions presently being reviewed. 
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BIOGRAPHICAL SKETCH 

Mctv1ANUS I Robert Paul 
Head I Automatic Communication Division 

Educa tional Background: 

u. S. C. - B.A. Math 
Some graduate study but no degrees 

Profe s sional Background: 

Outstanding Performance Rating - 1959 I 1960, 1961, 1962 
Sustained Superior Performance - 1962 
Superior Accomplishment Award - 1959 I 1960 I 1962 
Letters of Commendation from CNO 

Professional Papers I Books I Inventions: 

As of 12-13-63 

NEL Technical Memorandum - 394 
NEL Technical Memorandum - 129 

NEL Technical Memorandum - 641 
(I) PIP Modulator I NC 37584 

(2) INDAT "'1" System - NC 33154 
(3) Reliability of NTDS "A" Link 

Communications - NC3165 2 
(4) Spectrum Analyser - NC 35009 
(5) Simplified Diversity System - NC219t. 

Societies I Associations and Professional or Honorary Memberships: 

IRE - member 
NATO - U. S. Technical Representative for meeting s. 
TIDE - U • S. Technical Representative for meetings. 
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BIOGRAPHICAL SKETCH 

MITCHEL I Walter P. 
Head I Data Control & Microsystems Division 

Educational Background: 

Kansas City Jr. College I A. S. 
California Institute of Technology I BSEE 
Bowdoin College 
Massachusetts Institute of Technology 
U CIA I all course work for MS 

Professional Background: 

General Electric Company - Industrial Control Engineer 

As of 12-13-63 

Kellex Corporation - Electrical Engineer (Nuclear Instrumentation) 
U. S. Navy - Technical Radar Officer 
U . S. Nav.y Electronics Laboratory - Electronics Engineer (Section I Branch I Division Head: 

Professional Papers I Books I Inventions: 

Author of articles on ara-interruption phenomena I servomechanisms I microelectronics I 
simulation. Theoretical work in servomechanisms I experimental work in micro­
barometry I computers I displays I servos I simulators. Major technical (responsibility 
for larg e- scale system development (NEWS I NTDS I NSACS). Direction of 
Microelectronics Laboratory I Digital Control Systems R&D I Applied Systems 
Developme.nt and Evaluation Center. 

Societies I Associations and Professional or Honorary Memberships: 

Tau Beta Pi 
IEEE 
American As sociation for Advancement of Science 
Registered Professional Engineer in EE I California 
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BIOGRAPHICAL SKETCH As of 12-13-63 

NYE, Glen 

Electronics Scientist Glen Nye is Head of the Systems Equipment Branch 
at the Navy Electronics Laboratory. By his own description, a • self­
educated" man, Mr. Nye graduated from high school and attended Kansas 
State Teachers College in Pittsburg, Kansas. 

He joined NEL in 1942, when it was known as USNRSL under the University 
of California, seIVing as a civilian instructor in electronics theory at the 
Fleet Sonar School. When he was reassigned to the Laboratory his first 
job was the design and fabrication of a special purpose anti-.submarine 
computer. He was immediately appointed project leader and designed 
or influenced the design of many of the Navy sonar trainers I some of 
which are still in use. He was promoted to his present position in the 
fall of 1952. 

Mr. Nye's branch is mainly concerned with,the pure digital computer and 
information display engineering problems. Their present problem is 
one of international importance I involving a major change in military 
electronics theory. 

Mr. Nye was born in Brookfield, Missouri. He has authored and co­
authored numerous reports and specifications incident to his job. His 
article"s have appeared in Popular Mechanics and Electrical Mfg. He holds 
five patents for electronic hardware, circuits I and training devices. 
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BIOGRAPHICAL SKETCH 

SCHANIEL, Carl L. 
Operations Research Analyst I G8-13 

Educational Background: 

SA in Math; MS in Physics, San Diego State College 
Additional work: UC Extension Division 

Professional Background: 
(i 

As of 6-17-62 

NEL Physicist, GS-5 to 11 2/23/51 to 7 {?l6/59 
NEL Operations Research Analyst, GS-12/tb 13 7/26/59 to 6/17/62 
Transferred to NOTS, China Lake 6/17/6t as Operations Research Analyst, GS-14 

.1 

Professional Papers I Books, Inventions: 

) 

NEL Reports and TM's on sonar classification; NTDS analysis, particularly 
in regard to radar tracking problems and threat evaluation/weapons 
aSSignment; NTDS/TRANSIT navigation capability. 

Societies I Associations and Professional or Honorary Memberships: 

Operations Research Society of America 
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BIOGRAPHICAL SKETCH As of 12-13-63 

SHEEHY I Myles J. 
Supervisory Opers. Res. Analyst, GS-lS 

Educational Background: 

BA, Physics, UCLA, 1936 
Graduate work - USC and UC Ext. Division 

Professional Background: 

Asst. Geophysicist, Rieber Laboratorie 5, 1936-1938 
Science and Math teacher, Moorpark and Burbank High ~chools I 1939-1942 
Assoc. Physicist, Univ. of California Div. of War Research, 1942-1946 
Physicist, NEL, 1946-1955. Section Head, 1959-1955 
Operations Research Analyst, NEL I 1955 - date. Branch Head 1955-1962 

Division Head 1962-date. 

Professional Papers I Books I Inventions: 

Approximately 40 professional papers, NEL, and UCDWR reports. NEL representative 
and occa sionally chairman on several BUSHIPS I Navy I and CSC Committee s. 
'Who's Who in the West. 

Societies I Associations and Professional or Honorary Memberships: 

Acoustical Society of America (Vice President and President of San Diego Chapter) 
Operations Research Society of America 
U • S. Naval Institute I National Geographic Society 
Executive Committee I Military Operations Research Symposia 
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BIOGRAPHICAL SKETCH 

SPILMER, Beverly Herman 
Electronics Engineer (General) 

Educa tional Background: 

Warrant Officers Radio Engineering School, Wa shington, D. C • 
Capitol Radio Engineering Institute 
University of California Extension 

Profe s sional Background: 

Western Electric Co. - Telephone Repair 
Merchant Marine - Radio-Officer 

As of 12-13-63 

Mackay Radio & Telegraph Co. - Radio Operator Station KEK, Portland I Oregon 
U • S .' Navy - Chief Warrant Radio Electrician (Radar I Sonar Officer) 
U. S. Navy Electronics Laboratory (Jan. 1946) - Electronics Engineer 

Professional Papers I Books I Inventions: 

Author of article on Radio Instruction Panel for At Sea Training; formal reports on 
missile tracking and control systems I C. W. Radar I landing craft control system; 
Co-author of formal reports covering Operational Employment Studies for the Naval 
Tactical Data System (NTDS) I interaction between NTDS and MTDS in an 
Amphibious Environment; NTDS Service Test Instrumentation requirements; 
Production Specification for NTDS Display Group; member NTDS Service Test 
Design Committee I Patent disclosure as co-inventor for til Dynamic Pert Programming 
System" Responsible to Problem Manager for Displays for system engineering -
Tactical Data Processing Division. 

Societies, Associations and Profes sional or Honorary Memberships: 

IEEE 
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BIOGRAPHICAL SKETCH 

WOLFF I Hubert G. 
Electronic Engineer (Supv.) G 8-14 

Educational Background: 

University of California at Los Angeles 1934-36 
University of Cincinnati (Ohio) 1936-38 
University of California (Berkeley) 1938-39 BS in EE 

Professional Background: 

.... 
Radio Engineer I Wright Field Aircraft Radio Laboratory I 1939-42 

As of 12-13-63 

Signal·Corps I E. S. Army, R&D Officer I Wright Field and HQ USAF in CBI 1942-46 
Radio Engineer I Communications and Navigation Lab I Wright Field Hq. AMC Aug-Nov 1946 
Electronic Engineer I MEL Dec 1946 to present 
Currently Head of Communications Techniques Division, Code 3230 

Professional Papers I Boo,ks I Inventions: 

U .8. Patent No. 2,520,922 "Automatic Navigator and Indicator-
U. S. Patent No.2, 793 I 292 "Constant Amplitude Variable Frequency Oscillation Generator­
U.S. Patent No. 3,092,803 "Sonar Data Transmission System-
Numerous NEL reports (mostly classified) 
IRE Transactions, Vol. CS-5, No.3 Dec 1957 I "High Speed Frequency Shift Keying of 
LF and VLF Radio Circuits." 

. Societies I Associations and Professional or Honorary Member~hips: 

Member I Institute of Radio Engineers 
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APPENDIX E 

BIOGRAPHICAL SKETCH 

CRA Y I Seymour R. 
Director of Development 

Educational Background: 

BSEE I University of Minnesota, 1950 
MSEE, University of Minnesota I 1951 

Professional Background: 

1958 Control Data Corporation - Member of the Board of Directors and 
Director of Engineering. Supervised design I development and con­
struction of the first Control Data Corporation 1604 Computer and 
associated equipment and large-scale, special-purpose data-processing 
systems. 

1953-58· Remington Rand Univac - Department Manager. Supervised development 
of the Naval Tactical Data System, including design, coordination, 
programming and assembly of the system. Developed mechanized 
design programs for using a large-scale scientific computer to design 
other computer systems. Earlier I as a Project Supervisor I directed 
design and construction of a special-purpose computing system using 
solid-state components. Developed a generalized incremental computer 
logic for drift-free real-time computation in an airborne environment. 

1951-53 Engineering Research Associates, Inc. - Project Engineer. Respon­
sible for all aspects of fabrication and electrical checkout design of 
control section of the first ERA 1103 computer system. Designed 
pulse transformers for special digital circuit applications. Developed 
magnetic drum reading and 'writing circuits for a large digital system. 

1949-51 University of Minnesota - Mathematics Instructor. 

Patents: 

U. S. Patent No.2, 741, 758: Magnetic Core Logical Circuits 
U. S. Patent Office Serial No. 771,428 I filed November 3, 1958: Bi-Leval 

Amplifi-er and Control Device 

Author: 

.. Computer Programmed Preventive Maintenance for the ERA 1103 Computer 
System" I WESCON I August, 1954. 

at A Progress Report on Computer Applications in Computer Design" I VVESCON 
March, 1956 (co-author). 
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BIOGRAPHICAL SKETCH 

THORNTON, James E. 
Chippewa Laboratory 
Chippewa Falls, Wisconsin 

Educational Background: 

BSEE I University of Minnesota I 1950 

Profe s sional Background: 

1962 Chief Engineer I Chippewa Laboratory. Control Data 6600 Computer System. 

1960 Manager I 6600 Computer Department. Design and development of a new 
computer system several times the magnitude of 1604 Computer. Organi­
zation of manufacturing and testing of new system. 

1958-60 Control Data Corporation - Manager I 1604 Computer Department. 
Responsible for logic design of Control Data Corporation 1604 Computer I 
and for design and construction of a large-scale I special-purpose 
computing system. 

1954-58 R~mington Rand Univac - Department Manager. Engineering and 
administrative responsibility for a large military data system 
(Naval Tactical Data System) I including programming, design and 
construction of transistorized digital computers. Earlier I as Project 
Engineer I supervised design and construction of general-purpose magnetic 
and transistor computers. 

1950-53 Engineering Research Associates I Inc. - Project Engineer. Member of 
development team which designed ERA 1103 Computer. 

Patents: 

U. S. Patent Application: Noise-suppressing transfer circuit for magnetic core logic 

U. S. Patent Application: Memory apparatus for large-scale ferrite core memory 

Author: 

"Univac M-460 Computer" I presented at Western' Joint Computer Conference I 
Los Angeles I May 7 I 1958 

It Considerations in Computer Design - Leading Up to the Control Data 6600. It 
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BIOGRAPHICAL SKETCH 

TOTH I Dolan H. 
Manager I Special Projects Department 

Educational Background: 

BSEE I Columbia University I 1946 

Professional Background: 

1960 Control Data Corporation - Manager, Special Projects Department. 
Supervise and assist in design of new computers I special-purpose 
data handling machines and peripheral equipment. Supervise design 
of new building blocks. Propose new projects for company-sponsored 
research. Aid Sales Department in engineering sales support; pre­
pare propo sal s • 

1959-60 Control Data Corporation - Supervisor, Advanced Circuits Design 
Section. Development of higher-speed digital computers • . 

1952-59 Remington Rand Univac - Assistant Manager I NTDS Department. 
Directed design and development of digital computers and related 

. peripheral equipments for Naval Tactical Data System. Supervised 
development of first transistor computer built by Univac. 

1946-52 Engineering Research Associates, Inc. - Participated in development 
of first magnetic drum. Developed magnetic drum circuits and heads-­
and participated in developing magnetic core logic circui.ts used in 
ERA 1104 and other computers. 

Patents 

U.S. Patent No. 2,641,717: Transistor One-Shot Multivibrator 
U. S. Patent No. 2,692,379: Blocking Oscillator Magnetic Recording Device 

Author: 

atTester for Measuring Small-Signal Impedances of Transistors"-j Review of 
Scientific Instruments, Vol. 25, No. I, January, 1954. 

Profe s sional Organizations 

Institute of Radio Engineers I Associate Member 
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?f.OF£:~;IO~Al A'RtTINI.iS: IUSC AODITION41. SHu.n H II£QUtAlOI 

Ph.D. Thesis: One and 1\ro Point Boundary Value Problems for Ordinary Linear Differential 
Eq~ations Containing a PRrameter. Also published as Office of Ordnance 
Research Rf?port. 

Co-Author of' If Automatic Tracking for the Naval Tactical Data Systemrt , HITRE Tracking 
SympOSil~, 1958. 
Author of ·t Programing a Shipboard Real-Time ComplJ.ter System" f Sperry Engineering RevieY, 
:3'lmmer 1963. 

Allthor of "Orp.anizinp. and Programin~ a Shipboard Real-Time Computer System" to be presented 
at the Fall Joint Computer Conference, November 1963. 

PAH"lTS: (\,1St. .O'utIO"'A~ $"££15 If IU.QUIA£DI 

Patent Application - Information Transfer System 
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Ameri~an ~~thernatical Society 
Institute of Electrical and Electronic Eng-ineers 
t-!ember Tau Beta Pi (Honorary Eng-ineering) 
Hp.mber Phi Lambda Upsilon (Honorary' Chemistry) 
Member Alpha Chi Sigma - Chemistry Fraternity 
Associa ticn for Computing Mllchinery 
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UN 1 VAC - N'rUS 

Rpmln~ton R •. nd 
UNIVAC - NTD~ 

Remington Rand 
UN1VAC - Military 
Eng. SysteJ4S 

:Rem1ngton Rnnd 
:UNIVAC - ;\U 1i tary 
Division 

1 
I' 

In:; truct or 

Instructor 

"" I. t : •• ,\.J 

:~. . I., .. , 1\: . 'ot i ,,;" '4. '! .' 

Instructor of r.ng1nef1rin~ ~.!~chnnics. 
! nstructetl nnn-Engineer ing ~.rcchu.n ic 
iunior L~d ~anicr cncinc~rs 1n bdSic 

mechanics cournes. 

Instructor f)f Electr ic.ll Engineer 1ng. 

tnstructed Elactrlc,~l I:nginccr tnG' 

.1ttni0r and ~enior cl,~.sscs in c1rcu it 
theory, el"h~tricc:tl r.\casureraents i:.nd 

tune theory'. 

t1ectrical ~ystems design on NTI)~. Det~iled 

Enl!ineer logtcal cie~irm of NTIl.:) Uni t Computf?r. 

Depd,rt;l1ent ~.1c,;m:.ger for NTl)S project. Super-
~.w.nager v lsed h.,rdware devc lopr.lcn t, log leal 

dr·,·clopmcnt. progr~::i:tlng ,.ncl ~yste:ns 

devnlop~ent of NTD~. 

En~1neer1ng OirectC'd ;~ctivft1es nn NTI>S, Nike 
Director Zeus ~nd one other (cld~sified) 

project. 

Technic"l ~\::;sist the gener,.1 ~.~.:lnager 1n tr.e 
Assistant to coordination of technical Activities 
the Generul ar.long the vuriClus groups 1n Saint 
jl~uger Paul and with the Sperry Divisions. 

E-7 



cerN, r10bert It. 

PRorr:;'-:I')"',\L STAF"F 
:JA T 1\ :·,dU. T 

- .... ' .. ..,---

OATE CQMPlETED. ____________ . ____ __ 

1 .. ··· .. - ~~~~'~'.' f,"':" . __ .. _- r . 
. :. f "f .. \ '.. .d". : 

I pnl~CIPAL DUTI(S ,---- - -, _ ........ ~ _.- ---_.- .. . ' 

I IBC SP(CIIIC· SEE SAW""!: .ArrACH£O~ 

.... -------4-.. -.- --------------------------l 
! 

1 NGvc:~hQr 19(31 
j June 1962 
I 

June h)02 -

r\ugust 1902 

.5epte:l1i.ler 1962 
~1.ugust· 1303 

Remington aGnd 
Un1.v~c 

: UNIV1\C UivLdon 
: of ::ipcrry IL.Lnd 

Uep.;1rt.!lent of 
Uefense T~..:.&n of 
iNuti~nbl D~!~n~e 
i 

; Exp\Jrts, P,.rt::.. 
t 

l"r ... n~e 

;:.Uc.lwe::;tern 
I 
i1~ogion 

; Hegion;.;.l , 
:Tra1nlng ;,lgr ~ 

I 

'';)cienti!;)t 

:',Ianuger of UNIVAC Com.:nel'cidl Tr<.:!ining. 
Center ~t Purdue University. 

Assi !;)t. tho Gencr~l :.lanager in the i 

coordination of tecl1niccll activities: 
:1.::1ung the ~/;'4rious ~TOU~) . .::i in ! 

, Sa lnt t>...:.ul ",nd with' t .. le .:)pcrry 
lHv1sions~ 

(Le:!ve of absence frop.1 Sporry Rand) 

I\UG'U~t 1063 - , UNIVrtC Divi~'i.on . St,J.i f 

Scientist 
I ~~s1.~t the GenArul ~~ndger in the 

UColtg : of Sperry R.J.lld 

i 
.. _ -1-_______ .. ____ ....... " 

E-8 

I coordination of technical a~tivi.ti~s 
among the variol.ls arOup3 in 

I 

I 
I 
I !. 

duint P:lul (.tnd with the Sl")~rry 

Divi;;t:')ns. 

. ~ .1 ___ ._ .. _ .. ____ . _______ .... __ ~. __ • .... _ ._ . • __ j 



C'.nN I l(obert R c 

,', ~: 'il .... ~ ... : L: rAq" t x.PER I'-NCE, 

,f,.,. L, tikANCH RANII :'" ._. '-r" --. ---·----r-·--·--·---T 
lG·lJ ; 1948 ; U. S. Nuvy I Elee. Teehnici~ln 

I i I 

I.R.B. - [n~tttute of Radio Eng. 

I 

I 
i 

I 
I 
i .. '" l .... _. _____ . 

I .n .1;. - Professtonnl Group on Engineer ing :.{an.:.ge.:lent 
Eta Kappa Nu 

Tau Betel Pi 
Sigma Xi 
Registered Professional En~in~er 
A.n'L teur Radio \'if;J!J.L 
:\fasonlc Lodge 

Zurah Shrine 

P~INCIPAl OUTI£S ____________ _ 

Chair~,~, Computing and Ddta Processing Section - Electronic Inuustrle~ .L~soclation 
BOdrd of Directors - E1Actronic Inuu~trles As~ociation. 

E-_~ 



Updated 
March 30, 1962 

November 1962 

PROf£:S.lt0NAL ST AFf 

DATA SHEET 

Eab~rt P. Fischer 

lIJ49 - 1953 

1953 - 1956 

Feb. 1956- Feb. 
1~57 

Feb. 19;7 - !:·ept. 
1957 

Rnm:'lJ;1ton TIn. nd 
Univ~c 

Peninpton P.arld 
Univnc 

Rcmir.gt~)n ~.E.lr.,:i 

Uni~c 

?e'1lineton Pnnd 
Univac 

P.e~inp't on Rand 
Univoc 

Sent. lC)5? - June remington f'..:."lIld 
1959 . Univac 

June 1950 -' .tP. Lv 
April 1962 

Peminl!ton Rand 
Univac 

. .,. r I .\'.. .1\ ! i 

pa rt t l!ne enrollment in r. T • 
"I 

I 

.. J 

: ... 
. ~ .. ' .... Ar~.~.t."~" 

El~ctrtcnl 0ezign and devclop~ent ~r ~ilit8ry 
'rechn ic ian spec ial purpose communications 

r.loe t. r ie:; 1 
Fnaineer 

Flee t ric:} 1 
Fn{1inccr 

Flt!ctr ic!! 1 
Engineer 

Pl'oj ect 
Fnr:ri~;ecl' 

13(', uipment • 

~evelopm~nt of special purpose 
d ir:it31 computer for military. 
applicationo. 

Devclopme:.t of general vurpose ;. 
digital comp1lters(Univoc Scientific).: 

Technical Fesponsibility for special 
purpnse digital data processing 
circuitry in AN/TSQ 1). 

Technical supervisi'.)n of desipn 
de\l p 1 ')Ptnt.: n t, lHld prototype (;('n~ t.l'UC­

tion of AN/TSQ 13. 

Supervisinp-. Organization, direction, and euper-
Engineer, v ts ion of design, development and 
TACS accept~nce test:ng of Aircraft Direc­

tion and F.eport in? System AN/TSQ 13. 

Mnn3ger -
NTIL 
Genernl 
,.. 0 • 

r n g lfi ~e T' l.n g 

E-IO 

Direction and supervision of' design, 
development, and quolification test­
ing' of NT!S computers :lnd peripheral 
equipment. -, 



pi-i'.)r!:. S~;j 0'4AL STAI:"F 

JA fA ':;dlET 

Robert P !._~isc!!.Qr ____ ... _ .. __ . ___ . ____________________________ _ 

•. • .... , _ i .... _' T.' 

April lq~2 -
July 19(',2 

July 19A2 -
Novemrer 10 f,2 

Novemt-er 191'2 -
d3te 

- ; -

: .. , .. ~.... ::~_l I 
'Jt·~ •• Ij. • U. ltTU' ie£ SPECIFIC. SEE SAMPlE ATTACHEO' 

PRI"'C;PAL DuTIES 

-,· __ ··-t -- - -- ----------j---------
I 

Rem1n"-tonRand 
Univ"lc 

Femin,.,tnn P.and 
Un! Vq c - ? 18 ns 
& Pol' c iea Dept.. 

Remin~ton FRnd 
Un 1 v~c - ~ncc 

I 

! Proposal 
Mann"er 

'Stn fr C cnt­
sultrlnt 

Syst PrttS 

~nB~er 

E-ll 

: Coordination and technical direction 
in the preparation of a joint proposal 
with.Lockhead Missiles & Space Co. 

_ to NASA for the des ign, construct ion 
Dnd systems mana(7em(~nt of a program 

, to nevelop the NOV~ booster rockBt. 

Formulate policies And operatin~ 
procedures for the MilitB!"y Systems, 
Research & Development Division. 

Coordinate and direct the activities 
of 811 ~roups contributing to the 
development of· the CF f1A? computer. 



Fischer. R.P . 

. . :4. .• 
RA~" P~tNC'PAL OUTIES ________ -, "--. --j -- --- ------------r-. ", ; ":. "' .... ~ ., 

1942 1945 ; Army Signal ! S/Sergeant " Depot ~taintenancc of Airborne Hadar 
, Corps I I Equipment. 

I I 
I I 

" __ . .1. ... _. _______ .. __ ". __ [. ____ .. -____ _ 

Co-uuthor ··.\uLomatic Testing and Selection of ~luunetic Toroids", presented at 
AIEE General Meeting. 1955 

None 

None 

,", -/ \,. r ") 

E-12 



J J 

',\ 

l to ... i. CJ~';:U '"r 30 September' 1963 

PROFESSIONAL STAFF 

DATA SHEET 
.'. " . ., I,' _4- ..... :'"'.t f: ... 

Car] '.,! • G 1 e1J1,1e 

, ·.'L .. i , .. i: :') i :, r. ',,'j,' . : .( ... 4 1 ~J ,,,/1 '.. ~.:f A f.lt 'jWf£ AND OA 1 [ ; . .---.---. -, ... - .. ~ Sept. ~. June : .. -- ..... . .. _- . ... ~ -, -._ ...... --.-.-----.. - ... - ..... - _ .. '-'-1 

:Uni:r. _?f_Mi~n. e. _ • ..19L..Q .... ;. 195Q.~ .. ~.1.~c~ri~al Ene..~n_~:r~~~ .B~.~ ":_~~~':'.2.95~_._._._. __ J 
, : Sept. ' Jec. . , I 

~U_~!'y .. ~ .. ?£._ ~i.n~ .• -----~19.50-i-~?255 .. _E~~c~r~~~}_~0.B.~.l!~er~~E .. 'U ~~_- December. 1955 j 

. Dec. I Oc t •. ! 
tYJ1tx. .Qf ... MinCl. _ ... ___ ' 195.5._

1 
J251L .... D e~r j, QltLl' rlll.~!lE>!lring_ -- .l'h..lk :=- DE> cember 1258 --i 

.................. _ ...... ___ .1 _ .•.. _j ..... __ ., ... __ .... _.. . ... . ........... __ ._ .... 1 .. _____________ ._ .. ____ .. _._ . ___ .j 
• ~'~'~.' t.,.;'. 1 

V'· 0'" '.... " ,,, I 1: I · .. (. ... r . '):, '-'1". i 
•. 1 ~. t 

...... ---. '-- " ..... '.- .-.--...... 

, 

May 1953-0ct. 1958 U~iv. of Minn. 
: F.1ectrica 1 
i Engineerinp. Dept. 
i 
1 

June 1957-Sept 1957 General Mjl1s 
; Mech. Division 

iOct. 1958-Au~. 1960; Remington Rand 
I Univac 

iAug. 1960-Feb. 1962iRemington Rand 
, Univac 

-Feb. 1962-Sept. 
:1962 

. Remington Ran4 
'Univac 

Sept. 1962 to date ·UNIVAC 

I 

Instructor 
& Research 
FelJo", 

Senior 
Fngineer 

EJ ec trical 
Engineer 

Supervising 
Engineer 

Manager, 
Military 
Systems 
Engineering 

Ma~ager , 
Product 
Line 
Specifica­
tions 

-_ .. --0-

E-13 

P"!"'CIPAL ,JIJTIf'!: 
. . "I( ;'PE.C.H.C • S(t. s" .... \.t AITAC~fOI I 

.-. -- ... . .. __ . --_ ... -_. ".". ---.. - .... -._- .. - --- "'-l 
Instruction of various electrical : 
engineering courses - research in 
Electrical Noise and Vacuum Tubes, 

: especially cathodes. 

Design and analysis of Analogue 
Computers. Study of Micro-wave 

! Propaga tion. 

System design and analysis. 
Programming. . 

Supervision of System Engineering 
Group and Computing Center (30 people) 
Generally responsible for coordinatir.@ 
the interconnection of many equip­
ments in a large scale system (NTDS). 

Assist Director of Military Systems 
. Development in long range planning 
fO.r sys tems engineering. 

Maintain long range plan for Military 
Product Line. Manage development 
programs for company sponsored 
products. 

-----_ .... _.- .•.. , .. _. 



. G) e',I'V e, ~ar 1 1.>1. 
• ~- .. ·:1 ('-. \ 

t'·;'.TI'4F~':' '-ill/U",y EXPEHIE"'C!: 

• :,.~... TO _._a;:;.;R.:..:AH~C,;..:.H ___ .--___ ;.;.:AA:..:;.N.:..:.J(~ __ -r-_________ P_R_' N_C_'_P_"_L_O_U_T_'_ES ___________ .
1 ---.. --I ..... ""j - 1 

July I July I U. g. ~lavy AT-3 Radio Technician School 
1 9L. 5 ; 1946 i 

! 
• I i :)ec. '~pr.: U. S. Navy 

t 19')1 19r:.~: I' /~ i 

AT-2 Maintenance of airborne electronic 
equipment. 

l. __ . __ J _____ L _______ L....-______ ---L _______________________ J 
P~.)f'E5510NAL ... R:TINGS: (USE AOOITIOHA~ SHUTS If UOUtll£OI 

MS. Thesis - 1956 - Some l)roperties of an Annular Electron Lens 

Ph.D. Thesis - 1958 - Effects of Temperat.ure Transients 1n OXide Coated Cathodes 

PATENT.,: I",S£ AOOITIOHA" SHUTS I' ItEQUIJlrD) 

None 

PHQfrSSIONAL'ANO HONOR SOCI£TIES AND FRATERNITIES: 

Ins ti tu te of Radio 'Engineers 
Honor Socl eties: Eta Ka.ppa ~lu 

Tau Beta Pi 
Gamma Alpha 

. Sigma Xi 

Rt::MARIIS: 

E-14 



'~l [ l·'j~.f~~ t ·t f ) ._._.~.Y._~C J .. ~.9~6~ ___ _ 
Up-dated May 21. 1963 

. Up-dated nctob~r 14, 1963 
P K 0 ,; E S S J (..) t·t A l S T A f F 

DATA. Sl'-~EET 

., I. , ~ to &I • r ". .. .' ." it '. J '. 

A.rnold P. l'!endrickson 

. '. .0. ' :. ..; ~ .. : : I.: '.':" 

Oct. May 
:Dunwooqy In~titu~e ~ .1945 .. 1947 I lnd~~t~ia~ Electronics 

I 

. ~ 
! 
I "r . 
I 

_ .. 1 . i .... , 
. i 

'··~.l •• ) a 'If l r'J I oj',,- ':':~'r A',i: 
t.:,. ~'I 0 (.... ~. i •. 

i -

June '39 - Feb '41 : Madison P~dio 
: Service 

'~t '45 - May '47 
I 
I 

I Dun'Joody 
. Institute 

I!}:ay '47 - Dec 147 

'Dec '47 - Jan '51 

Jan '51 - Aug '51 

Aug '51 - Aug '53 

ERA 

Remington P~nd 
Univac 

Remington Rand 
Univac 

. ____ . __ .~ ....;_ .. -_.4._- ___ .. __ . _______ ~ 

•• - •• ---•• -----_._. - ••••. _---•. _-._- _. ---_ •• ....j 

~ I L. r. IItIt J 

, 'I: 

: Owrler 

Instructor 

Technician 

Project 
. Encineer 

Sr. Tech. 
and EE 

Electrical 
Engineer 

Project 
Engineer 

E-15 

PR;"4CIPAL OUT:E:S 

Radio Repair work. 

'Construction and repair of radio and, 
'electronic equipment. Teaching part 
time. 

Construotion and test of equipment to 
investigate N~ magnetio drwn recording 
techniques. 

'Design and development of an electronic 
equipment for adjusting magnetic head 
to drum spacing. 

Design and development of: magnetic 
drum storage system for ERA 1101 
computer, photo electric punched 
paper tape reader and a digital shaft 
position indicator system using 
magnetic drum techniques. 

Supe~iae design and development of 
magnetic storage and control section of 
a 'large fixed program digital compute~. 

Direction and- supervision of design 8r~:i 

development of's Flight Plan Storage 
System for the CAA using magnetic drum 
techniques. 



Q Her.drickson, Arnold P. 

... ·\f ,\', :'. 
., , Y' 

Aug '53 - Apr '54 ; Remington Rand 
! Univac 

Apr '54 - Mar '55 : Remington Rand 
, Univac 

Her '55 - Mar '57 Remine:ton Rand 
; Univac 

. Mar' 157 - Sept '57 Remington Rand 
Univac I 

Sept '57 - Feb '58 Remington Rand 
Univac 

, Feb 158 - June '59 Remington Rand 
Univac 

June '59 to AU\l'6~ Remington Rand 
Univac 

.. 'to . A T ~ 

'", ' II' T 

.:.:, -.4P,- £: TE!:' May __ !Q..,_ 1961 
Up-duted ~ay 21, 1963 

I .,. , ~ l t 

I ... t· .•.• _.. _ •. 

iProject 
~Engineer 

; Project 
I Engineer 

; 
Project 

; Engineer 

I • 

PRt~CIPAL OUTI(~ i :-1. !",P£(. IF Ie • s([ S"""t,l Ar"'4:H{o) I 
. . _ .. _ .... ---------_._--_ ... --_ ... _-- ._-_._.; 

iDirection and supervision of design 
and development of a Sine Table 
Look-up Device using magnetic drum 

Istorage techniques. 

'Supervision of design and develop­
.ment of magnetic switch devices and 
,associated circuits for computer 
. applications. 

Direction and supervision of design 
and development of the "Athena" 
digital computer system for use in 
the radio-inertial ground guidance 
of the ICBM TITAN missile • 

·Sec. Supv., !Direction and supervision of ICBM 
Ballis. program at RRU. 

~ Miss. 
:Section 

Dept. lI.gr. 
Control 
Systems 
Dept. 

iDirection and supervision of ICBM 
'TITAN Guidance Computer and BOMARC 
.missile guidance computer develop­
I ment programs. 

Eng .---. ~ Direction of the rolloving programs; 
Director, ___ ,-J:--~Development of 8 diei tal guidance 
Systems II computer for t he ICBM TITAN. 

Eng. 
Director, 
Data 
Systems 

E-16 

2. Development o~ a digital guidance 
~., computer for the BOMARC missile. 

·'3."~ Development of equipment for a 
,T8~cal Air Control System. 

\\ 
. Direction of the following programs; 

1. Development of a digital guidance 
co~puter for the ICBM TIT~N • 

. 2. Development of an advanced 
:digital device for missileborne 
Aapplications using thin magnetic 
: films • 
:3. Development of Automatic Antenna 
.Couplers for use on aircraft and 
Navy ships • 
. 4. Sy~tem Engineering and hardvare 
development for the Naval Tactical 
Data Systems. 



PROFESS I ONAl STAFF' 
OA TA SriEET 

A~n~l~ P. Hendrickson 
~~~---------------------------------------------------------

J' .. AL EXPERIE"'ICE: 

.'.' . wo, a VA. I TO 

A up-ust 19~1 -
Septemher l(,~';2 

Septemcer 191,2 
to date 

,PRESENT ~OSITION LAST: Accou~T FOA ALL TIWEI 

--~-----------------------------------COWA~ AND ~----- PRI~CIPAl DuTIES 

DEPT.OR DIY. I ~~T_IT_L_£ ____ ~~ ____ (_6_£_S_P_EC_I_F_IC __ ' __ SE_£ __ SA_M_P_LE __ A_TT_A_C_HE_O_I ____ ~.~ 

Re~ington Rend Fn~. 
Unlvac Director, 

UNIVAC 

, ~1i1itary 
: Systems 

Development 

Engineering 
Dir3ctl"')r, 
Defense 
Systems 
Development 

Direction of the followin~ progrnms: 
1. Sy~3te'1\a En~ineer5n~ Management and 
Programming of the data handlin~ suL~ 
system of the Mocile Atlantic Range 
(MAPS) Tracking ship. 
2. Systems Engineering Management 
3nd Progr~mming of the Computer 
Controlled Radar Acquisition system 
for Antigua, Ascension Island and 
Pretoria, So. Africa. 

I 3. Systems Engineering a.nd Programming: 
of the Naval Tactical Data Systems. i 
4. Systems Engineering Management and ' 

I Programming of the c()mput~r sub-system 
of the Nike Zeus system. 

, Director of the follo\.ling programs: 
1. Systems Engineering Hanagement and 

, Programming of Aerospace Systems 
: (Athena space & orbital miss ions t 
: Mobile Atlant ic Renr.·e Systems, p~c ific i 
: Hiss ile Psnge Tr~ckin(;1 and ~pac(> vehicl~ 
: activities, ~J~RV, MBPVC). ! 

2. 'Sy~tems F~gineering MBne.~ement and : 
: Prop,ramming of Command & Control SystemS 

(Naval Tactical Data Systems, Rome Air 
, Development Center Intelligence, 

We' pons Dire~tion Systems, Ships 
, Operst1onnl Readj1l9ss Testing, Federal 
Aviation AgAncy Trarf~c Control). 
3. Sy~teMs En,r1neering Mar:.Br ment and 
Programming of Guidance and Control 
Systems (Multiple Array Fadar Wecpons 
System, Nike Zeus Syutern, Nike X S tuc1Y) • 
4. Systems Engineering Mal1~1gement and 
Pro~rammin~ of Defense Product ~ine 

,and Defense Computer Centers. 

'------------------------------------------------ ~.: :-.. v( ~t"''', Q,'63 )(COr'lt i nl..at i on S~eeq 
E-17 



P.endrickson, Arnold P. 

_,I' , 

, I '!: '. ,. r 'i t' " ~ • ,,:,' ~ 

:', .,. 
I Feb. 
! 1941 

Oct. 
1945 

• : .... I 

u.s. Army 
Air Force 

T/Serges.nt 

I 

_ _ _. ___ •.. L 

.:. t 'o'! to,.. .. "',' , .. ~ . f A I .... t· ,.,. t. J 

PHINCIPAL DuTIES 

-I~~tr~~t-o-r-J-C-h-ier Aircraft Radio operato;~-l 
Supervise Aircraft Radio Maintenance at 
Squadron Level. Supervise radio repair ! 
section at renAir deoot. r- • t 
Construction and repair of radio and 
electronic equipment. Teaching part time. 

__________________ . ____ J 

Message Storage and Processing vith a Magnetic Drum Storage System. 
A. P. Hendrickson, G. R. Williams, J. R. Hill. 

f'\ A! : " .. T' OJ :" A .• ~··. ·,t. . •. t l •. ' " f'#'. "l ~ • 

ERA Docket 23 - Data Storage System, permanently recorded address. 
# 2,771,595-20 Nov. 1956 

ERA Docket 32 - Methods & Applications for setting magnetic transducing heads, 
# 2,708,693/5-17-55 

ERA Docket 72 - Magnetic Core Circuits Type 3 Switch 

~ • l : I . '. I !" I !- <. 

Amateur Radio ~~JJJ 

E-18 



.\-lClt:l-l v 

PR OFESSIONAI. 5T AFF 

DATA SHEET 

DAT( COMPLETED ~.ovember 220~6_~ 
Updated March 13, 1963 
Updated July 1, 1963 

Vernon E. Leas -.AM€: ___ _ 

COLLrG£(S) ATT~~D£O FROM TO MAJOR AREA DEGREE AND DAn 

i Dtinwood.r lriCfus- Aug Apr ---, 
I Ltr1a1 Institute 1939 1941 Electronics Graduate I 

I I !Univ of III (Ext) 1943 1944 lwBthematics & Bus Adm Graduate Night School i 

I 
---i 

I , 
I I r . ---l 
I I l ___ t 

. • I 
-----' 

PPOfESSIONAL EXPERIENCE: t"lH5UH "OSITION '11t51. ACCOUNT 'OR 41.L Tl .. '. 

~~~~o •• R. I TO 

I 
.!APr '41-May • J;2 

I 

I 
I 
i 

Nay '42-June 143 

IBM 

COMPANY AND 
DEPT.OR 01'1. 

( Chicago, Ill.) 

'IBM 
(Bloomington, 
Illinois) 

June, I 43-June I 44 I IBM 
(Peoria, ·I1l.) 

Dec '46-Sept '47 IBM 
(Fargo, North 
Dakota 

TITLE 

Junior 
Customer 

. Engineer 

I 
I Senior 
I Customer 

.!Engineer 

I 
Supervisor, 
Customer 
Engineering 

Acting 
I Mal"..ager 

PRINCIPAL DUTIES 
(8£ s,"£c If Ie • SEt s" .... u ATTACH£D I 

Customer Engineer tor EAM-ITR 
equipment 

Customer Engineer tor EAM-ITR 
equipment 

---'--1 

I 

I 
! 
I 
I 

Supervisor, Cwstomer Engineering, i 
,tor a resident territory on EAM-ITR j! 

I equipment. Recruited nev employeee 
!from universities and colleges. 1 

I 

'---------_.J.-_______ -..I.. _____ --J. ___ . _____________ . __ .. ____ _ 

E-19 



I 
I 
I 

\-1018-I4V :CCf' ir;;at ion Sh(·t-~ ~ PROFESSIONAL STAFF 
JA TA :.dEET 

OATE COMPlETED 
Updated 
tr"pdated 

November 22i._~~i21 
Y;.lrch 13, 19'~j 
July 1, 1963 

PAOF(SSIONAL E)(P(Rllt.CE: 'foQlSEM' "O$lf.O" 'INST: ACCOU"f fCR AI.~ fI .. 't 

FROM twO. a YR.) TO 

3--pt '47-0C't '48 

Oct '48-Jeo· I 50 

Jec t 5·J-Aug f 51 

COt.F~N·f ANI) 

D(PT.O~ ~IV. 

Broadway Bowling 
lAlley, Billings, 
Eontana 

Farm & Home 
Electric, 

t Red Lodge, Hont. 
! 

I 
tBEchtel Corp. 
I L:iaho ~i'a lIs , 
,IdahO 

I 
I 

I· 

----~~------------------------------
TITLE 

Owner/ . 
Proprietor 

Owner/ 
Proprietor 

GAnersl 
loreman 

p" I fotC I PAL oun ES 
lIt S"ECIFIC • S£E SAw~~E ATTACHEDI 

Owned and managed a bow-ling a1Ie;. 

Sold bowling alley. Organized and : 
managed an electrical contracting ! 
and retail appliance business. This i 
constituted repair, .sale, and ins talJ 
1ation of anything electro-mechanica~ 
including refrigeration. i 

General foreman on electrical con­
struction on ARGO Atomic Energy 
Project. Retained interest in 
electrical contracting business, 
which I organized in October 1948. 

, 
I 

I 
I 

! 
I 

I Aug '51-Aug '54 Istate Sales Co. 
. Bi llings, r·1on t. 

Business I Partner 
. Partner in coin-operated music 
amusement and vending equipment • 

Aug t 54-Aug '55 

Aug • 5;-~·fa:l '58 

Vern Leas 
Distributing Co. 
jBillings, Nont. 

lm1ngtonRand 
liivac, St. Paul, 

·11nnesota 

I 

I 

·1 

Owner/ 
Operator 

f Supervisor, 
. ProdUction 
Engineering 
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I This venture was in addition to the 
electrical contracting business. I 

\ 
I 
I 

o...ned and managed a brokerage on I 
wholesale produce and truck leasing. : 
This venture was in addition to otherl 
business interests. Finally divested! 
nvrself of all private business· I 
interests about 18 mos. after joininet 
m,IVAC. r 

, 
i 
i Organized wire tabulations group for I 
I 

I the first file computer system. I I 
was responsible for fabrication and ! 
assembly of large prototype program , 
involving 12 computers and approxi- I 
mately 30 pieces of periphearl equip-i 
mente Scheduled entire program for ; 
engineering from design through test.; 
Delivered all equipment on or ahead I 
of schedule allowing manufacturing . 
to assume responsibility at the 5th 
system instead of the 13th as origi­
na.11y planned. Performed prine iple 

I . 
',liaison between St. Paul a~d Utica. 

of eornolete 



I 
I 

PROFESSIO~AL STAfF 
')ATA Sri[ET 

November 22, 1\·61 DATE COMPLETED _____ _ 

updated 
Upd.9.ted 

t.fllrch 13, 1963 
July 1, 1963 

~ ,"OM ~~:~ .. ~ ~~ ~~"---l ~=-: ~s~~ ::~; .... -~-'--'-~~~~~ ... --I--e-n-S-i-n-e-I:-~-~-:-'g-C ~-~-,:-:-~-~-~-~ -:-~-~~-l~-':-~-fe-T A-:-Ho-(:-~-u-t-e-r-; 
, ! land all peripherals from engineering 

I 
'!,I 

I to manufacturing (St. Paul ). 

1'ay 158-JOl:le '59 ~emingtor. Rand ; Section ! Responsible' for the entire fabri- I 

June t 59-J3n t!)() 

Univ3.C', 3t. Paul .3upArvisor, . cation and assembly of 4 pre-production 
t·!innesota i lab & Assam. [Uidance systems. Had total responsi:-

, bili t~r for budget, personnel, pro- I 

: . 

i 
· Remington Rand 
I :Jnivsc, 3t. Paul 
I ~·:innesota 

I 
f 

I 
I 

! R::ffiin;~ton Rnnd 
· Univac, St. P':lul 
! l-:1nnesota 

! 

·1 
I 

i 

I,. ,duction en~ineering, and production , 
!planning for these pre-production t 

i !systems. Responsible for getting alll 
:design releases from engineering of ! 
: the re-designed system, and delivery I 

I 
I 
I 
: Manager, 
: r.:f:' .. ( ICB~·~ 
! Prc)!":"ram) 
I c.. 

I 
! 

'of product on time agai~st a very I 
tight schedule. I I , . 
I' i 

I As ?/fanager of !4anufacturing, ICB!'1 I 
:Proeram, I was responsible for the I 
.entire manufacturing program of a I 

!guidance computer and several pieces I 
!of peripheral and ground support I 
lequioment. I i . t 

'Coordin~tor, Responsible for overall coordination 
! 1 ava 1 i or eneineering, manufacturing, and 
T9.etical ; mill taryfield engineering organi- . 

Il)ata I zations through' the desien 01' the 
I Systems ; computer and 13 pieces of peripheral f 

I 
lequiPm,.ent. Responsible for direction,l 
,of the planning for the manufacturing 

:. Iprof,ram for this $20;OOO,OOJ production 
; I program aeainst the delivery schedule; 

jof 1 guidance system per month. This: 
,multi-million dollar program includedi 
I harchlare design, deliver'J of many ! 
! pieces of equipment, programming for ; 

l
ithis equipment, and coordination withl 
,other prime contractors (Hughes, ! 

I
, Collins) and with 3 LevI shipyards in i 
the installation aboard 5 ships. A ' 

lprofessional staff of approximately 

Isept 

I 

't,1-0ct '61 1

1300 were emplo~r~d in this effort. 

Remington Rand Program Responsible for the program manage-
Univac J St. Paul . }1a.nager I ment functions of both i· TDS and the 

· V~nnesota I :AJD programs. The ADD program is an 
I I !advanCed miniaturized airborne guid-i 
1 I ence computer built for the Air ~i"orce. i I 

I I , In this capac! ty I '.J8.S responsible 
,-----.----.-.--- .. --~ .• ----------.--'---- .-. --.... ---. - •. ...J 
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PROFE5SI0~AL 5TAt~ 

:lATA Sdt:ET 

~ovember 22, 1961 
OATE COWP1.E.i£O ________ _ 

Upda.ted }hrch 13, 1963 
Updated July 1, 1963 

PROFESSIONAl ExP(RI(-!lC£.: IH'~("T PO~ItI(j""1 .. 51: ACCOUN1 ION ALL TIIoI£1 

r- -----·----I----Cow-"~( ANC' .--.,.---------- ·-------PR-,-~-C-I P-A-l-OU-T-'-(-S -------

FROM f 1010 • YA I Tv • r.( PT ,CJ.: ::-' I II. r I T U'. _--4-1 ___ '_&(_5 _"E_C_1f I C_' _'_tE_S "_I01_"_t.£_" T_T_AC_H_€ 0_' ___ ....... 

Oct t 61-i .. ov '62 

I 'I' for the overall direction of all 
phases of both programs. 

I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 

·1 
I 

Remington Rand Director, Responsible for program management 
Univac, St. Paul: j·illitary functions of al~ tAJJ.itary Programs 
l'~nnesota Program I in St. Paul except highly classified 

!i~gement· I DOD activities. 

·1 Due to the sensitive nature and Remington Rand 
Univac, St. Paul 
Ilinnesota 

Director, 
l.aV'J 
Programs-

i Hanagement 
I" 
i 
I 
I 

I 
I 
I 
I 
I 
I , 
t 
I 

I .; 
I 
! 

~I urgency of se~ral Navy programs, 
and their importance to Univac, 

I Mlnagement decided that my efforts 
t should be concentrated on only r,avy 
I programs. As Director .. of l\avy 
! Proerams r-canagement I _am responsible I for all ftavJ a.c:tivi ties in the St. 
I Paul Opera tions. 

I I 
~----------------------~'.------_____________ ~i _____________ ~ _________________________________________________ ~ 
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LF'.AS, vernon E. 

PFRT /"IE"fT M! L j TA'_V L 'i'~:, I· 'c.r. ~ 

~ROM TD ij~At~·:l-" RANK -r---T··-·------- _.-- ·-io 
.--

June I May I U.S. Army 12nd Lt. 
1944 1946 I AGD i 

. I Sig. Corps i 
I 

j ! 
L-----o----.. _____ ~. __ J 

. _ PRINCIPAL DUTIES 

l MaChin8 recorda officer - 1 Yr. in mob~l~ 
machine records unit; bs.18 nce in planning­
conversion & implementing plan to mechani~0 
stock control records in signal corpo 

Idepots. Followed thru on 12 depots. 

I 
PROf"E3SIONAL WRITIPoIGS: IuS': "OulfiUN"L $I1HTS If' IUOUIItlOI 

PATENTS: IUSE AOOITIt'Ho\L Sht:ETS If' REIOUIAfOI ,. 

Sole inventor of U.S. pAT. 2482117 (Slide Shifters for projectors) 

PROFESSIONAL AND ~ONOR SOCIETIES AND FRATERNITIES: 

National Management Assooiation 
Minn. Soe. of Industrial Engineers 

REMARI(S' 
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PR OFESSIONAt ·Sf A~F 

DATA SH~raT 

U' ~-~ n ~'J':- AI' ~ . ;,.; i ':C-,il :.J"" ". tl __ 
W .~ iii" "'=' 

DATE COMPLETEO )0 Septcnbe: -: ;.92. 
DAT£ UPOATED 

:": ___ .::·~l·rr~~. O~O.r.q].-.;t._ ._. __ . ___ .__ _ .. _._.. . 

TJ DEGReE A~m 01. TE 

BrookiyD. ---~ ---:----.~- .. ---.-- I 
~·~)lytet~hA.:_clf.l_:.:t. _ ~ ... ___ 11953 _._+P.l!tJ~. (Electron~l __ ---",..,;B:.,.S..1 - June, 10.J....IL.53"-______ _ 

• . I .. - ----. 1-- . - -

--...... ---~--+- I 

--------+ '-'--+1-"--"--"---
I 

I 
I 
I 

_ _ _ ... _.___ .. _ .. _ L .. ._ . .1.... __ t. ___ .... _ ... .l, ___ . ___ ~ 
;l;:;:,ri:::lSIOll4AL EXP(~IE",,":(: (PfHSt:NT POSITIO'" L.e.S"· ACCO~.'T F'OR ALL 1''''1:) 
-------- --~-··-----·---···--.. ·r-- -.---.'.-- --r-----

r;J'" ("'0. a YR.I TI) i r.OMPA~.Y A""P : TITLE i PR,NC!PAL DUr:e:s-,, _____ . __ .. -t-.. -- .. ,- £'E ~_~~i~.O~_'::..:._ .. -t_. __ l' 16£ SPEC I Fie . SEC S~"'PL£' .AfTAC HEO) 

June 1~)5J - ~ Westinghouso ! Assoc. i Integration of 1104 Computer into 
April 1S155 : Baltimore ~Iissile !·Engineer lAll/GAA-.35 System. Programming ane..ly-

April 1955 
Jantw.r"1 1960 

February 1960 -
September 1963 

• 

: Grad. Control : siS monitoring and peripheral equiJ:-
! Engineer Iment planning. 
j ; 

~ Remington Rarii Mathemati- !Naw products planning, X 3et> B plan-
~ Univa.c cian lning, :JYStsm and circuit \lark on 

lsaveral military projects. 

·UniVo.c 

./ 

i 
-. I 

Pr. Dev. 
: Encinear I "t) , 

; Electrical 
I' 

. I 

I 

! 
I . 

I System and mathems:cical analysis for 
1 NTDS. . Ney computer c iroui t, logiceJ. 
jand system design. 
I 
I 

; Supervise logic des ign of 1206, 1107, 
1218, CP-64,2B, and CP-667 computers .. 

i 
I 
I 

I 
I 
I 

I 

. -------------"---- . ___ I 
I.O\IPU E~ 24 'If.W~L S I uC 



· \ 

',~V( . ____ o_s_o_!_s_ky..;:....:;.,_He_rman _________________________________ _ 

RM~K PRll'tClPAL DUTIES 
--rl------------~--------------------------------~---------

ilone 

p,",,)r-i:j.j')"'AL NRlrl~vS: IUS£. ADDITIONAl. 5"££15 If REOUIREO) 

Hone 

None' 

PkCFESSIO~AL A~O HONOH SOCIETIES A~O FRATEH~ITIES: 

IruJti tute or Radio Engineers 
Professional Group on Electronio Computers 

Nona 
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~ i, " .. - ~ ... July' 27, 19·52 

PRO f E 5 S I (i .. ~ A l S T A F F 

DATA SHEET 

. ~ . '. c. J.Pence . 

• ~ I :. 4 ....... ~ ~,~ r ( ,.~ f ,~J [. :., " 

~ Uni V. .oJ Minn. 
Sept. Aug. 
1946. ,1950 ' E.lectric.~l F.ng~neering , BEE A.~g,,- .J9;>O._ ... _ ._. 

~ ',,~ " 

:' ." .. . r· 

Sept. 1950 - March 
1951· 

March 1951 - Feb. 
,1952 

: Feb. 1952' - April 
11954 

: April 1954 - Maroh 
! 1955 

I 

~ tot ~ ... -.: f· 

' .. "i 

ERA Phys1cs 
Department 

. ,.1. r 

ERA ~velopment 
Engineering 

ERA Ili vision of 
Remington Rand 
Univac, Military 
Engineering 
Department 

ERA D1. vision of 
Remington Rand. 
Uni vac, Mi~i tary . 

. Engineering . 
Department 

Electri cal 
Engineer 

Electrical 
Engineer. 

Electrical 
Engineer 

Electrical 
Engineer 

March 1955 - Sept. Remington Rand Group 
1957 , Univac, Military Leader & 

Systems Division I Project 
Engineer 

E-26 

T· 

. , ..... 

to', ';\ i.·.1~ l l' .. 

,0. . ,.,. , ~ , . " ..... ,. ,.. I ". ,' •• ~... , 

Calibration and test of EP~ self~ 
recording Accelerometer. 

Circui t design and equipment tent of I 

digi tal data processing eqtd'fl!len-c 
for the Navy. 

Design en8ineer on Navy progrum to 
develop a large-scale general 
purpose dig! ~al computer, (protot:rpe I 

of the Univac Scientific}. Worked 
on logical design of arithmetic 
section. Design of chassis tester 
for use in mainten~nce of the 
computer. 

Design and development of 
oscilloscope display unit and high 
speed paper tape reader for the ERA 
1103 general purpose digital 
computer, (Univac Scientific). Tes~ 
and installation of an 1103, (sar. 2),. 
for the Air Force a t Elgin AFB. 

Development program for Athene Phase' 
I: Logicnl design of control 
section. Technical direction of 
magnet+c drumalld illput-output 
section development. Technical 
responsibility for all logical 
design in final systems tests. 
Supervision of installation and 



. . l'... , .. : 0 • f'r • I • C 
Piwrc ';:., :'1'-iAL S rArr 

:JAfA ~;di:!:T 

JuIv 27, 1962 OAf( CO~PLETEt. ___ ....:._ .... _ ... _. ___ _ 

~"'Uf f '1.,)~ (l~'.\1. (APr ;111 ';~'- .,.., •• 1,., "t;~· !llv" r ,NS'· A(.('OU .. r ~ ("tf "~L liME 1 . • 

~ _~':~':~ :: __ ._~. ~'~_l __ ~j~;~': :7~~: -:~J ~~~;~'.l~~~_~~~ [_=_;:~_~~ ~ ,'c'~ ~~_~ ~~ ;,',£[ ~~,_~~~:, ' __ -~-_=: ] 
I ; I I i 

I , operation at AF11TC, Florida. 
I , 

Sept. 1957 - Feb. Remington RRnd I Supervising I Advanced design studies in 
1958 Univac, Military I Engineer I connection vith Athena Computer. 

Feb. 1958 - Oct. 
1959 

Oct. 1959 
1960· 

Jan. 

Jan. 1960 - May 
1960 

May 1960 - July 
1961 

July 1961 - Aug. 
1962 

; Aug. 1962 - Haroh 
j 196)· 

! 

Systems Iii vision ',' i Supervision of Command Computer 
t design. 

Remington Rand II Manager Manage and direct the develor=ment of' 
Univac, Military Control . the guidance computer fer Tit~n 
Systems DLvision I Systems ICBM, (Athena). 

11 Department l 
Direction and supervision of Command! 
Computer design for Westinghouse : 

I (modified Univac Scientific). 

Remington Rand ! Staff Develop system and direct studies 
Uni vae, Military I Consul tant- for the Pacific Missile Pang3 
Systems D1 vision I Systems Computer system prior to preparing 

Remington Rand 
Univao, Military 
Systems Pivision 

Remington Rand 
Univac, Military 
Systems 
Development 

Planning' i' a propo sal to PMR • 
. r.epartment 
I 

I 

. Assistant 
Department 
Henager 

Engineer 
Director -
Control 
Systems 

Direction and supervision of the 
Service Test Computer design. 

Plan, monitor and assist in the . 
operation of the throe depnr..:trnent.9- . 
Nike. Zeus, Tele-Control, an<i..~J.· 
Applications; and serve as thBi~ , 
representative in managemGnt 
functions. ~ 

-....... . 

l UNIVAC, Mil! tary 
; Systems 

i Eilgineering 
: Program 
'M!1nager -

" Manage and direct the develop.l1'ln~",,)~~· 
data handling systems (both l~~d- ,\, 
based and ship-boa.rd) for tho \ Development 

r Range 
i Tracking 
; Systems 
I 
! 

m;rlAC, I"lli tary ;Engineering 
Systems ~;.3r -
Development IAerospace 

;Sy.stams 
! 
I 

E-27 

Atla.ntio and Pacific ~assile 
Ranges. Provide Technical 
assistance required by Marketing 
in obtaining ne.'!J range business .. 

Ma.:aagemsnt of Systems ingirlt!er.5.ng 
groups pe.rtioipa.tir~ in Range n:1d 
Aerospace computer cont~actc. iTc~r.l(~.0 

technical support to :viar1ceting fer 
additional r~~e and Aerospac~ 

I computer businees. 



:.- i'" - ~ II 

~r~t 14(~! MILIT4RY E~PE~IENCE: 

'r(J~ T..:;.O_-.-__ ..;..8..;..R;..;;ANCH RA~II PRINCIPAL DUTIES 

! Ju:e-~~e USNR ----I~~::~~·-;::h~I-~-i~~nsnce of shipboard rsdio and radar 
: 19L4 19k6 : 3/C ' equipment. Installation and maintenance 

I ' of lend-based telephone and teletype 

I I equipment. 

! I i --'. _____ i...-. ____ _ --1. _____ .. _. ___ . _ ... _-1 __ .. _. __ .. __ . ____ . __ _ 

fo'r(vH·~:)IONAL I'WRITlfiGS: ~uSE AOOITIOHAI. SHUTS It HOUIlHOI 

?~T~'''iTS; luSt AOOITIONA\. 'H(ETS If R£OtJIAlOI 

Institute of Radio Engineers 
Professional group on Electronic Computers 
Professional Engineer, (in training) 

E-28 
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PROt=ESS!Ol'!AL STAFF 

D AT ~:. S ~-i E f: T 

U ~ uV~~C 

OAT£ COMPLETED 
DATE UPDATED 

Uc~ooe r '-}, J..';}r')) 

--------_ .. ---

_ _ __ ~S~i~d~n~e~y~M~.~Ru __ be~n_s ____________________________________________________________________ ___ 
.'tAM.:.: 

COL~~GE{S) ATTENDED FROM TO MAJOR AREA DeGREE AND DATE 
I 

of I,:?.shingtonl 1929 I t 

B.3. 1934 I·· . 1934 Physics -. ...;:11. "(r. 
-.-

I 

1.{.'1ShingtonI1934 
I 

1939 Physics Ph.D. June 1939 ~ u!1i'l. of -
I J i 
I .. _._-

I ! 

i 
, 

?ROF?:SSIONAL C:X?e:RI~NCE! (PRESENT POSITION LASTI "'~COUXT FOR AL.L. TIME) 

FROM (MO •• YR.) TO 

. ! 

i . 
ISent. 1934 to 
l';~e 1939 

Sept. 1939 to 
Jt.:r.e 1940 

i Ju."'1e 1940 to 
T" 1940/ lvU..l.Y -

! An=il 1941 to 
lJ~y 1946 
i 

Aug. 1946 to 
Feb. 1952 

COMPANY AND 
DEPT.OR DIV • 

Univ. of 
Washington 

TITLE 

Teaching 
FelloW" 

Univ. of So. Calil Physi.cs 

Univ. of Calif. 
Los Angeles 

Instructor 

Research 
Associate 

Nava~.Ordnance Lal Physicist 
Wash~ngton,D.C. . 
Research Division 

EPA ! Physicist 

PRINCIPAL DUTIES 
(S£ S'ECI'IC • SEE SAMPL£ ATTACH(ol 

Resear.ch on plas!r.a i:1 lO~1 pressure, 
electrical discharges in gases. 

Taught general & engineering physics) 
physical optics. 

P~search on spectroscopy of active 
nitrogen and upper atmospheric 
processes. 

~~gnetic measurements, protection of 
ships against magnetic mines, develor.~ 
ment of Naval Ordnance, Acting Head 
Infra-P~d Research. 

?eb. 1952 to 
I i/!8.rch 1955 

- "---
--, ~ 

Remington Rand 
Univac 

Director of 
Physics 

Supervision of research and develop­
ment of magnetic storage tecbniques, 
dielectric recording, magnetostatic 
reading head system, magnetic ampli­
fiers, seismic instruments, reagnetic 
core memorie~, etc. I 

I 
I 

iYl2.::-ch 1955 to 
!Aug. 1958 
I 
! 

;Aug. 1958 to 
/:.ptil 1961 
I 

"l\emington Rand 
U~vac 

\ 

Remington Rand 
Univac 

Manager, Planning, organization, ~~d adminis-
Physics Dept. tration of physical research on !1e~..; 

materials, components, devices and 
techniques. 

li.anager, 
Physical 
Research 

Research & development on ~zgnetic 
I drum storage t static reading of mag­
I netic records; uncie rgrour:d explos iO:l 

I instrumentation, dielectric ~c~:-d:"r:::..~, 
ther:noelectric genemtors, !!lae::D :i~ 
amplifiers, magnetic-core neno~ies) 
computer components, tJ:al1sist-Jr::'zc.-::'c:: 
of computers, magnetic thin i'i:'z . .3 ~'''':l..::, 
their applications. 



I 

PROFESSIONAL STAFF 
DATA SHEET 

3i .. :::ay ~I. Rubens \ .... ~ --=-=---.::........:..-.::.:..:.....:.=------------------------------------
~OFESSIONAI.. EXPERIENCE: tfttUSEHT POSITION LASTI·A.CCOUNT '0. 1.&,1. TIW(, 

CO~ANY ANO TITLE PRINCIPAl. OUT1ES j FROM (LIO. l VR.) TO OEPT.OR OIV. (.1 S"CI"C • SEE SAUP\.E ATTACHED I 

I 
April 1961 to date St. Paul Ope ra tiona Director of Evaluates, and directs 

! proposes, I 

! Univao Division of Research research programs leading to the I 
! 

Sperry Rand development of materials, components, ! 
oircuits and teohniques for the aciv~~cel 
ment of t1".e art of data. p!"Cces3i!'lg. 



~AMe: S. N.. Rnbans 

PERTI~ENT MILITARY EXPERIENCE: 
FR~M TO 8RANCH RANK PRINCIPAL DUTIES 

! 

, 1929 1934 USNR-V3 Radioman 2C 

I 
I 

?RQr"ESSIONAL WRITING.S: (USE "~OITIOH"L. SHEETS 11 REQUlaED) 

Spherical G:-o'U."ld Joints for Va.cuum. Systems, S. M. Rubens and J. E. Henderson, 
F~v. Sci. Inst., 10, 49-51 (1939) . 

Temporal Effacts in Nitrogen Afterglo\7, Joseph Kaplan and S. M. Rubens, 
Phys. Rev.) 2£, 1SSA (1940) 

.Afterglows .in Nitrogen-F.elium. Mixtures, S. M. Rubens and Joseph Kaplan, 
Phys. Rev., 2§, l88A, (1940) 

(See Attached Sheet) 

?Ai~NTS: (USE AO~ITIONAL S~E£TS " REOUIRED) 

2,743,]20 
.392,041 

... ,900,282 
'2,995,631 
J,017,6m 
3,030,612 
3,080,549 

845,604 
3,092,812 

.. Gre at Britain 

- Variable Area Magnetic Recording System 
- Magnatostatic Reading Head 
- Vacuum Deposition of Magnetic ¥~teria1s 
- ~~gnetic Reading Device 
- Acoustic Impedance Detecting Apparatus 
- }1agnetic Apparatus and lvf.ethods 
- Magnetic Core s 
- Y..ethods and Apparatus for Switching Magnetic lo1atarial 
- Nondestructive Sensing of Thin Film Magnetic 90res 

PROfESSIONAL ANO HONOR SOCIETIES ANO FRATERNITIES: 

~~erican Geopnysical Union 
F~riC~~ Physical Society 
P~erica~ Optical Society 
b~erican Association for the Advancement of Science 
!nstitute of Electrical 'and, Electronio Engineers (Sr. M3m'ber) 
Academy of Applisd Science 
:'!in.>'lesota Academy of Science 

REMARKS: 
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Prote ssio!'ln1 Writings: (Cont f d) 

T:1e Cll3.racteristics and Function of Anode Spots in G10\01 Discharges, 
s. ~1. Rubens, and J. E. Henderson, P~ys., ~, 446-457 (1940) 

!~ods Spots in Oxygen, J. E. Henderson and S. M. Rubens, 
P:1YS. ?.ev., .22) 213-4L (1941) 

S:,~c:itation of "the Auroral Green Line in Nitrogen Afterglo'W's, Joseph Kaplan 
a~;': S. M. Rubells, Pl1Ys. Rev., 22., 218A (1941) 

AftergloW's i:1 Nitrogen Rare Gas Mixtures, Joseph Kaplan and S. M. Rubens, 
?:!ys. F.;.~7 •. ~ :i2J 476A (1941) 

Ne\{ Spectnl in Nitrogen, Joseph Kaplan and S. M. Rubens, Phys. Rev., 
60, 163A (1941) 

Cube Surface 'Coil for Producing a Uniform }'f.agnetic Field, S. M. P,....lbens, 
Rev .. Sci. :: ' .. ~t., 16, 243-5 (1945) 

Ii ' . 
A ,fir v, , ble-Y~ke Plate P:rmeameter{ William F. Brown, Jr., a.."ld Sidney M. Rubens} 
J. \ppl. P~ys., 16, 7~3-7 (1945) 

I 
A O1ompact Coincident-Current Memory, S. M. Rubens and A~ V. Pohm, . 
Prpceedings of the Eastern Joint Computer Conference, Special Pub1idation T-92 , 
Hs¥ York City, December 12, 1954 

I • 

F.J.g:'l Sensitivity Ballistic Flu::aneter, A. V. Pohm and S. M. Rubens) 
Rev. S~i. Inst., 27, 306-8 (1956) 

Switching S-cudies of Deposited Iron-Nickel Films Showing Ze,ro Longitudinal 
lI;agnetostrldtion Effect, A. V. Pobm. and S. M. Rubens, Armour Symposiwu on 
FGr~omagnetio Relaxation Pnenomena, Chicago, April, 1956 

The Effect of a Transverse Field on Switching Rates of Magnetic Memory Cores, 
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Appendix F 
COST OF HIRING ENGINEERS 

One of the contractors involved on the NTDS program conducted 

an analysis of the cost of recruiting new engineers. It was based on 

503 engineers hired in 1960. The breakdown of the total in terms of 

experience at the time of hiring is listed below. 

286 - engineers with 0 - 2 years experience 

140 - engineers with 2 - 5 years experience 

.21.. - engineers with 5+ years experience 

503 

The average cost of hiring wa s $849 per engineer. The total cost 

was $427,47.:1 with moving, travel, and hotel expenses of the new 

employee the major item. The total expense was made up of the following 

items: 

Relocation costs of new employee: 

Hou sehold move, storage, etc .. 

Travel, hotel 

Magazine advertising 

Newspaper advertising 

Other media advertising 

Recruiters salary and expenses 

Agency fees 

Miscellaneous 

F-l 

$116,295 

158,196 

43,941 

26,073 

5,934 

43,500 

33,035 

500 

$427,474 



A recruiting cost of $ 849 per engineer 1s considered to be 

low. The average in the aerospace industry is closer to $2, 000. 

One of the reasons cited for the lower than average cost was the 

fact that a considerable number of the engineers were recruited 

locally. 
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Appendix G 
PRODUCTIVITY OF NEVfLY HIRED ENGINEERS 

In generating background data on the NTDS development, opinions 

were gathered from engineering supervisors on the question of how long 

it takes a newly hired engineer to become productive. Two general 

categories were investigated, the engineer lacking previous experience 

and the engineer with experience. 

N onexperienced Engineers 

Any answer to this kind of a question has to be qualified. The 

length of time it takes a newly hired engineer to become productive 

depends on such tangible factors as his scholastic record and his 

avocational interest in his field of study. The latter may be evidenced 

by his holding a ham radio license. It also is influenced by his ability 

to establish working relationsh~ps with other people. How well he is 

supervised is another important factor. 

Estimates as to the actual amount of time ranged from "a few 

minutes If to "a lifetime. II If it was assumed the newly recruited engineer 

had a, good academic background and some previous exposure to· the 

field of electronics either as a hobby or through the Anned Forces, the 

consensus of opinion is that it would take six months to a year. If 

such an individual 1s given a well-described job, on a routine basis he 

may be productive almost immediately. He is generally not considered 

productive until he can carry through an assignment with a minimum 

amount of supervision. 
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Both NEL and Remington Rand Un! vac employ Co-op.engineering 

students. Once these students are finished with their program and are 

working full time, they generall y contribute more at an earlier stage 

than the non Co-op students. 

In describing the productivity of engineering people ,one individual 

cIa ssified engineers into "bark men I II "tree men I " and nfore st men. " 

The bark man can just see the resistors, transistors I andcondensors that 

go into a piece of electronic equipment; the tree men have a .less limited 

horizon and can grasp the whole item; and the forest men can see the 

entire system. The last are the most productive and the hardest to obtain. 

Experienced Engineers 

If one hires an engineer for his experience, almost by definition he 

is expected to be productive immediately. In reality, it will take him a 

few weeks to learn how his new employer does business, who the people 

in the organizat19n are, ~tc: 

Several engineers felt a newly hired experienced engineer may not 

contribute to a program for some time. He may come in with preconceived 

ideas on how a problem should be solved. Other engineers on the project 

may not accept his approach, and the resulting conflict may neutralize a 

man's initial contribution. One company prefers to hire engineers directly 

from school, send them into the field to act a s installation engineers, and after 

six months bring them back to the laboratory to work on development projects. 

Since the field of computer engineering is relatively new, it is 

fairly difficult to find engineers with over five years I experience. The 

field 1s so specialized that the precise nature of a man's experience is 

extremely important. As an example, a man with analog computer background 

cannot easily transfer these skills to the digital field. 

G-2 


