
































































































ity, pinhole-free coating. Yet 
the procedure is so simple it can 
be demonstrated with a laboratory 
beaker and a small ba t tery from a 
hardware store. 

The elec trophoretic depos i tion 
process consists of immersing two 
metallic conductors (an anode and 
cathode; the anode is the part to 
be coated) in liquid suspension of 
undissolved plastic particles. When 
a vol tage is applied across the an
ode and the cathode, an electrochem
ical phenomenon causes the plastic 
particles to collect on and adhere 
to - thereby coating - the anode. 

According to Eugene P. Damm, Jr., 
Materials Technology manager at IBM, 
assembled parts such as memory ar
rays can easily be electrophoreti
cally coated,where traditional dip 
coating methods would be impractical 
or inefficient. Electrophoretic 
deposition is inexpensive, can be 
applied to almost inaccessible re
cesses, and enables the selection 
of coating thicknesses. Depending 
on the application, parts can be 
uniformly coated wi th film thick
nesses of from 0.1 to 50 mils. 
"Electrophoretic deposition," says 
Mr. Damm, "is ideal for use in the 
cost-conscious electronics industry 
where part sizes have become micro
scopic and accuracy is essential." 

RESEARCH SCIENTISTS DEVELOP 
COMPUTER-AIDED TECHNIQUE 
TO HELP DETECT MAJOR 
KIDNEY DISORDERS 

A research team, comprised of a 
physician (Dr. Peter E. Jackson of 
Park Alameda Hospital) and several 
engineers �(�D�~�P�a�u�l� O. Scheibe, Mr. 
William R. Be .. , and Dr. Edward R. 
Meyer of Elec tromagnetic Sys terns 
Laboratories, Sunnyvale, Calif.), 
has developed a computer-aided tech
nique for extending the usefulness 
of a tes t for kidney ailments. This 
development estimates numbers asso
ciated with fluid flow to and from 
the kidney from a renogram (a stand
ard form of kidney examination). 

Dr. Meyer explained that a math
ematical description of pertinent 
kidney function was formulated from 
physical, chemical and physiolog
ical principles. In order to de
scribe kidney function for a specific 
person, the German mathematician 
Karl Friedrich Gauss' method is 
used to estimate the required num
bers from the renogram data. The 
numbers aid Dr. Jackson in diagnos
ing such kidney disorders as reno
vascular hypertension, a form of 
high blood pressure. The signif
icance of tes ts for kidney func
tion is made apparent by the fact 

that 10 to 30 million persons in 
the United States have high blood 
pressure - wi th one-fifth of these 
having the renovascular variety. 

The new method, using an IBM 
System/360 computer, shows promise 
of providing information that nor
mally requires a more extensive 
examination than the renogram -
involving several days of hospi tal
ization, uncomfortable and some
times painful tests, with expenses 
that could approach a thousand 
dollars. Since obtaining a reno
gram does not introduce the danger 
of infection that accompanies other 
testing procedures, the computer
aided technique may also be us ed 
on kidney transplant patients. Ad
ditionally, estimated cost for the 
renogram and computer proces sing 
is expected to be near $100. 

A goal of the research effort 
is to generate a technique that is 
usable in a small hospi tal that does 
not have a resident computer. The 
research team also is investigat
ing similar approaches for aiding 
tests of the lung, brain, heart and 
�l�i�v�e�~� They ultimately perceive of 
one large computer program tha t can 
handle data from many different 
organs. 

NEW PRODUCTS AND SERVICES 
NAME/ MODEL NO. 

Digital 

Burroughs 700 Systems 

HP-2116C and HP-2114C 

L5000 magnetic record 
computer 

NCR Century 300 

Nova 1200; Nova 800; 
Supernova SC 

DESCRIPTION 

Systems include: use of multiple processors; inde
pendent virtual memory; mUltiprogramming and multipro
cessing; data communications; system expansion without 
reprogramming; programming in compiler languages / now 
available, the B 6700 can have up to 3 central proces
sors, operating independently of each other; memory to 
6 million bytes; 500 nsec main memory; 250 nsec "read" 
access time / ready in December, medium scale B 5700 / 
very large scale B 7700, to be ready early '72 
Offers twice the memory capacity - in same mainframe 
- as predecessors / HP-2116C has 1.6 msec cycle time; 
8K core memory, 16-bits; maximum memory of 32K fits in 
mainframe / smaller 2114C, also 16 bit; cycle time 2 
msec; 4K core memory expandable to 16K, in same main
frame / compatible with all HP software, peripherals, 
processor options and accessories 
For wide variety of accounting records and management 
reports / reads, stores, retrieves data on magnetic 
memory records which may be randomly accessed / mono
lithic integrated circuitry; magnetic disk memory; 
micrologic / 48 applicational programs (COBOL) 
Extended operating systems; increased hardware capa
bilities for mUlti-programming and on-line require
ments of large-scale user / basic core memory of 128K 
expandable to 2048K; cycle time for each 4-byte access, 
650 nsec / compatible with Century 100 and 200 
Line of three 16-bit word minicomputers; use large 
scale integrated (LSI) circuitry and semiconductor 
memory / standard configurations have 4096 word core 
memory, DMA channel, and Teletype interface / all are 
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Business Machines Group 
Burroughs Corp. 
Second Avenue at Burroughs 
Detroit, Mich. 48232 

Inquiries Manager 
Hewlett-Packard Co. 
1601 California Ave. 
Palo Alto, Calif. 94304 

Business Machines Group 
Burroughs Corp. 
Second Avenue at Burroughs 
Detroit, Mich. 48232 

The National Cash Register 
Company 

Main & K Sts. 
Dayton, Ohio 45409 

Data General Corp. 
Southboro, Mass. 01772 
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NAMEl MODEL NO. 

(Digital, continued) 

P850 minicomputer 

P880 system 

RCA 2, 3, 6, 7 

SYSTEMS 82 

Special Purpose Systems 

Automated Cage Trans
action System (ACTS) 

System IV/70 

WORD CENTRAL 

Memories 

CDC 23141 Multiple 
Disk System 

ICM-IOO 

NM-IOOO Series 

52 

DESCRIPTION 

compatible with each other and with current Nova line / 
Nova 1200 has 1200 nsec cycle time i 1350 nsec add time / 
Nova 800, designed for high I/O requirements, is fully 
parallel and has 800 nsec add time / Supernova NC has 
all semiconductor memory with 300 nsec cycle time 
General purpose for scientific insti tutes, laboratories, 
data communications, and industry (numerical control) / 
store range from lK to 4K octads i cycle time, 1.6 msec i 
basic word 16 bits / up to 32 peripherals can be con
nected via programmed channel 
For scientific and industrial market (message switching 
and process control) / several models with core stores 
ranging from 8K to 64K words / 0.640 msec store cycle 
time / uses ALGOL or FORTRAN compilers as well as a 
Re ort and U date ro ram Generator (RUG) 
New series designed for remote computing, integrated 
system, large data base needs; all are compatible with 
existing RCA and IBM equipment / RCA 2, a small, medi
um scale real-memory computer; from 65,536 to 262,144 
bytes / RCA 3, small, medium scale virtual memory com
puter with main memory sizes from 131,072 to 262,144 
bytes; virtual memory up to 2 million bytes / RCA 6, 
a medium scale real-memory with from 262,144 to 
2,097,152 bytes / RCA 7, a medium-to-large scale vir
tual memory computer with 262,144 to 2,097,152 bytes; 
virtual memory of up to 8 million bytes / new policy 
"Guaranteed Conversion" allows many IBM users to con
vert without risk 
For high speed applications where large memory is not a 
requirement; typically competing with DEC's PDP 11 and 
PDP 8 series / a 16-bit, 900 nsec machine; core memory 
expandable from 4,096 to 16,384 words; all memory loca
tions directly addressable / wide range of mini-periph
erals, communications interfaces, real-time software, etc. 

For stock brokerage firms / records all cash/stock 
transaction information while original forms are typed / 
remaining process entirely automatic / system includes 
quantity of Recording Typewriters and one Processor 
that automatically changes data to computer-ready form 
For data entry and retrieval to-from data bases and 
computer systems / includes to 32 video display termi
nals connected and controlled by integrally designed 
computer / all semiconductor main frame memory; up to 
96K bytes / full line of peripherals offered / (FJCC) 
Computer-based (DEC'sPDP-8/L) direct numerical control 
system / controls up to six lathes simul taneously/ small 
magnetic tape memory system extends computer's capabil
ity to store parts programs; offers machine-side edit
ing of part programs, entry of new blocks, immediate ac
cess toany scheduled part program, management reporting 

Replacement system for IBMs' 2314 Disk Access Storage 
Facility / includes CDC 23141 Storage Control Unit and 
from one to nine CDC 23121 Disk Storage Units / total 
on-line storage capacity ranges from 29 million to al
most 234 million 8-bit bytes / average access time is 
35 msec 
"Midget" 1,000-word integrated circuit magnetic core 
memory sys tern / 9" x 4" xl", organized in 8-, 9-, and 
10-bit formats / operates at one msec full cycle time 
with access time of 310 nsec / data also may be de
structively read out at 500 nsec rates / for minicom
puter-based random access systems I (FJCC) 
Medium capacity, high-speed, random-access, read/write 
memory family / speeds are: read access 200 nsec; read 
time 300 nsec; write time 500 nsec / maximum capacity 
of family is 163,840 bits / can be configured into sys
tems of 4K to 16K words by 8 to 40 bits per word 

FOR MORE INFORMATION 

NV Philips-Electrologica 
Industry Group Small 

Computers 
P. O. Box 245 
Apeldoorn, The Netherlands 

(same as above) 

RCA Information Systems 
Camden, N.J. 08101 
c/o News & Information Dept. 

Systems Engineering Labora
tories, Inc. 

6901 West Sunrise Blvd. 
Fort Lauderdale, Fla. 33313 

Data Instruments Co. 
16641 Roscoe Place 
Sepulveda, Calif. 91343 

Four-Phase Systems, Inc. 
10420 No. Tantau Ave. 
Cupertino, Calif. 95014 
Attn: L. G. McClenning 

Lodge & Shipley Corp. 
3055 Colerain Ave. 
Cincinnati, Ohio 45225 

Control Data Corp. 
8100 34th Ave. So. 
Minneapolis, Minn. 55420 
Attn: Kent R. Nichols 

Honeywell Computer Control 
Old Connecticut Path 
Framingham, Mass. 01701 
c/o Public Information DepL 

Nemonic Data Systems, Inc. 
1301 West Third Ave. 
Denver, Colo. 80223 
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NAME/ MODEL NO. 

(Memories, continued) 
System/6000 Large Core 

Store 

Software 

"ALL TAX" COBOL Software 
Package 

DiSPLAYALL 

LOGIC 

PDP-IO COBOL 

PLANDEC 

SERIES 

TRACE 

VISOR 

Peripheral Equipment 

Compatibil i ty
Processor-l (CP-l) 

Card Punch, model d29 

Data General 360 Inter
face 

DIGIPLOT 

DESCRIPTION 

Can replace or augment an IBM 2361 LCS; totally com
with System/360, Models 50, 65, 67 and 75 / cycle 
time is 2 or 4 msec / LCS available in configurations 
of 1,048,576 bytes and 2,097,152 bytes / allows a 360 
to be used in many on-line, real-time applications 

Calculates all payroll withholding taxes using one 
standard formula and a table of variable factors for 
federal, state and city taxes / permits preparation of 
wage bracket withholding tables based on user's own 
approved computer formula / free User Guide on regues t 
Designed to reduce costs, expedite implementation of 
on-line computer applications / permits batch off-line 
debugging of on-line applications / initially, system 
supports local, remote terminals under OS on IBM S/360 
A franchised applications program distributed through 
time sharing firms / program used by logic designers 
to simulate digital logic circuits and produce timing 
diagrams / permits pre-testing many alternate designs 
prior to starting experimen tal "bread-boarding" / time 
sharing firms' names furnished on reguest 
Designed to give PDP-IO users commercial data process
ing capabilities / comprised of compiler, operating sys
tem, source library maintenance system, sort/merge fa
cil iJ.Y, and test sysJ.em / permi ts engineering services 
and business services on same computer in on-line or 
batch processing modes / minimum requirements: 21K user 
core area; 100,000 words disk storage; input device 
A general-purpose computer program for corporate plan
ning and executive decision making / designed for ease· 
of use regardless of user's knowledge of computer tech
niques or simulation /written in FORTRAN IV, can be im
plemented on any computer,or time-sharing service / one 
time fee includes assistance in initial implementation 
User-oriented, data processing systems development 
tool/emphasizes total systems design rather than pro
gram design / programmers can concentrate on total ap
plication rather than individual programs / comprised 
of the Program Generator; advanced File Structures and 
Access Methods; and On-Line Services 
A Sigma 5/7 debugging program / generates printouts of 
program paths followed by user program during execu
tion / provides feedback on program operation / for use 
primarily as programmer's debugging tool; also may be 
used as training device 
A specialized English language inquiry search and re
trieval system for use by Government and large indus
trial purchasing operations / two versions: abatch 
mode model for 65K IBM 360 systems; an interactive 
version for use under OS 360 / functions on equiva
lent Spectra 70 configurations 

Suitcase-sized device allows 1400 series programs to 
be executed as off-line peripheral functions when con
nected to a channel of an IBM System/360,-/370 / CP-l 
is fully supported with IBM software compatibility 
IBM compatible keypunch / also can interface with mini
computers as card punch-reader / full 64 character 
print and non-print models / optional and custom fea
tures / available for retail and O.E.M. sale 
IBM 360 interface for Nova, Supernova computers / with 
appropriate software computers emulate standard IBM 
peripheral controllers / data transfer in burs t mode; 
burst length under program control, range 1 to641 bytes 
Automatic computing display, including an alarm, in
terfaces with marine radar for collision avoidance / 
analyzes radar echoes received; automatically acquires, 
tracks, plots 40 most threatening targets within 12 
miles / easily interpreted information 
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Data Products 
6219 DeSoto Ave. 
Woodland Hills, Calif. 91364 
Attn: Gloria A. Greenlee 

Management Information 
Service 

P.O. Box 336 
Ramsey, N.J. 07446 

Informatics Inc. 
21050 Vanowen St. 
Canoga Park, Calif. 91303 
Attn: Robert B. Steel 
Computeria. Inc. 
14 Wood Road 
Braintree. Mass. 02184 
Attn: Dick Reut 

Digital Equipment Corp. 
146 Main St. 
Maynard, Mass. 01754 
Attn: Edgar E. Geithner 

Simulation Models, Inc. 
P.O. Box 339 
Ridgewood, N.J. 07451 
Attn: H. Russell Fogler, Ph.D 

Western Operations, Inc. 
120 Montgomery St. 
San Francisco, Calif. 94104 
Attn: G. A. Marken 

Pennsylvania Research Asso
ciates Inc. 

101 North 33 St. 
Philadelphia, Pa. 19104 

Dataventure, Inc. 
1610 Washington Plaza 
Reston, Va. 22070 

Polydata Corp. 
Cross Westchester Execu

tive Park, 
Elmsford. N.Y. 10523 
Datronic Rental Corp. 
1052 East Meadow Circle 
Palo Alto, Calif. 94303 
Attn: Bernard Ploshay 
Data General Corp. 
Southboro, Mass. 01772 

Iotron Corp. 
6 Alfred Circle 
Bedford, Mass. 01730 
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NAME/ MODEL NO. DESCRIPTION 

(Peripheral Equipment, continued) 

1500 Data Editor For off-line editing and validation of input data in 
broad range of business applications I comprised of a 
small processor, an operator's console, and up to four 
magnetic tape units / processor has 8,192 l6-bitwords' 
of core memory in basic configuration 

Line printers, Models 
801 and 1321 

NCR 280 retail system 

REMKARD 

Statos(i) 21 

Term-mite Terminal 

Model 801 -- impact line printer, 80-column, 150 lpm 
for use with minicomputers, time-sharing systems, vari
ous bus ines s sys tems / Model 1321 -- l32-col umn, 110 lpm 
printer; full range of 96 characters, upper and lower 
case / both desk-top size / (FJCC, booth 2711) 
Through use of hand-held "wand", system instantly reads 
price tags, credit cards, salesperson identification 
badges; also verifies credit, calculates entire sale, 
computes applicable taxes or discounts / transaction 
data is stored on magnetic tape for subsequent computer 
processing / point-of-sale information system includes 
any number of NCR 280 data terminals with attached NCR 
785 "wand" readers; NCR 723 magnetic-tape data collec
tor units; and an NCR 747 merchandise tag printer which 
prepares encoded tags / compatible with all computers / 
full stand-alone capability 
Storage and display unit housing up to 75,000 pages of 
microfilm data / push-button display of random stored 
microfilm images within four seconds / internal lan
guage is binary / interfaces with any third generation 
computer or computer peripheral equipment / also will 
act as an input, output, or input-output terminal 
Printer/plotter operates on-line at 5,000 lines per 
minute / uses electrostatic writing principle / silent 
operation / computer directed paper rate up to 10.5 
inches per second / interfaces with Varian 620 Series; 
IBM 1130, 1800, System 360/30, 40, 50, 65, 75, 90; 
Digital Equipment's PDP-8 and 10; and Sigma series of 
computers, modems and magnetic tape units / (FJCC) 
For source data preparation at virtually every desk / 
20-pound, key-to-cassette, off-line terminal consists 
of keyboard, 5-inch CRT display, cassette tape record
er, control electronics / CRT displays up to 100 char
acters / cassette holds equivalent of 250 80-character 
card records / buffering option allows pooler to handle 

________________________ ~multiple Term-mites simultaneously 

Data Processing Accessories 

Cassette Tape Checker, 
Model TC 1000 

Data Center, Model 
No. 760 

Plastic Identity Cards, 
Computer Printable 

A stand-alone instrument which automatically checks 
performance quality of digital tape cassettes / five 
configurations at two speeds / only operator func
tion is load/start 
For simultaneous feeding and collection of tapes for 
all Teletype Model 32 and 33 terminals / no operator 
attention necessary I mounts easily on terminal with 
no modifications or tools necessary 
For use on high speed printers; no modification to 
equipment / cards affixed to pinfeed carriers / may be 
printed in colors / uses include check guarantee cards, 
employee ID cards, automobile warranty-ID cards 

CLASSIFIED ADVERTISEMENTS 

FOR MORE INFORMATION 

Data Action Corp. 
4445 West 77th St. 
Minneapolis, Minn. 55435 

Odec Computer Systems, Inc. 
871 Waterman Ave. 
East Providence, R.I. 02914 

The National Cash Register 
Company 

Main & K Sts. 
Dayton, Ohio 45409 

Remington Rand Office Sys-
tems Division 

Sperry Rand Corp. 
P.O. Box 171 
Marietta, Ohio 45750 
Attn: K. L. Lyttle 
Graphics & Data Systems 
Varian Associates 
611 Hansen Way 
Palo Alto, Calif. 94303 
Attn: Robert Pecotich 

Data Input Devices, Inc. 
Tinkham Industrial Center 
Route 28 
Derry, N.H. 03038 
Attn: Joe Nangle 

Dytro Corp. 
63 Tec Street 
Hicksville, N.Y. 11801 
Attn: Frank Bradley 
IN/OPAC Division 
Numeridex Tape Systems, Inc. 
4711 W. North Ave. 
Chicago, Ill. 60639 
Kimball Sys tems 
East 64 Midland Ave. 
Paramus, N.J. 07652 
Attn: Budd Zimmerman 

IBM 1412 MICR READER 
For /360, 1401, 1412 Systems 
On-Line or Off-Line Operation 

- Net Lease $1200/month 
Outright Purchase $35,000 

GEORGE S. McLAUGHLIN 
ASSOCIATES, INC. 

will buy or sell your used System/ 
360, 1400, or 700 Series 

IBM 1259 BANK MICR READER 
For /360 Models 25-30-40 

On- Line or Off- Line Operation 
Net Lease $800/month 

Outright Purchase $30,000 

SUMMIT COMPUTER CORPORA
TION 

785 Springfield Ave., Summit, N. J. 
Phone (201) 273-6900 
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201-273-5464 
185 Springfield Avenue 

Summit. New Jersey 07901 

GEORGE S. McLAUGHLIN 
ASSOCIATES 

785 Springfield Ave., Summit, 'N. J. 
Phone (201) 273-5464 
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Computer Technology Inc., 
Dallas, Texas 

Consolidated Computer, 
Waltham, Mass. 

Control Data Corp., 
Minneapolis, Minn. 

EMR Computer, Minneapolis, 
Minn. 

Conrac Corp., New York, N.Y. 

Univac Division, Sperry Rand 
Corp., Blue Bell, Pa, 

General Research Corp., Santa 
Barbara (Calif.) Operations 
and its New Jersey Dept. 
Electronic Memories, Haw
thorne, Calif. 

Univac Division, Sperry Rand 
Corp., St. Paul, Minn. 

Recognition Equipment Italia, 
S.p.A. 

Sylvania Electric Products Inc. 
(a GT&E subsidiary), Mountain 
View, Calif. 
System Development Corp.(SDC), 
Falls Church, Va. 

PRC Technical Applications, 
Huntsville, Ala. 

CTC Computer Corp., Palo Alto, 
Calif • 

Computer Communications Inc., 
Inglewood, Calif. 

Ampex Corp., Culver City, 
Calif • 

Optimum Systems Inc., Palo 
Al to, Calif. 
Computer Audit Corp., Silver 
Spring, Md. 

Computer Sciences Corp., 
Systems Div., Los Angeles, 
Calif. 

Compuentry Ltd. (division of 
Int'l Compumedics of New 
Jersey), Kingston, Jamaica 

Programming Sciences Corp. 
(PSC) New York, N.Y. 

LTV Aerospace Corp. 

International Computers Ltd., 
London, England 

U.S. Army 

Spectra Medical Systems, Palo 
Alto, Calif. 

U.S. Air Force, Air Force Sys
tems Command, Aeronautical Sys
tems Division 
General Services Administration 

Army Safeguard System Command, 
Huntsville, Ala. 

U.S. Department of Defense 

Chicago Board of Education, 
Chicago, Ill. 

Ministry of the Treasury, 
General Purchasing Office (PGS), 
Rome, Italy 
Army Security Agency, Arling
ton, Va. 

U.S. Navy 

U.S. Army Missile Command, 
Huntsville, Ala. 

California credit unions 

Jet Propulsion Laboratory (JPL) , 
California Institute of Tech
nology. Pasadena, Calif. 
Cornell University, Office of 
Computer Services, Langmuir 
Laboratory, Ithaca, N.Y. 
Bank Bumi Daya, Djakarta, 
Indonesia 
Dominick & Dominick, Inc., 
New York, N.Y. 

Panama Canal Company (U.S. 
Government owned organization) 

State of Florida 

General Services Administration 

COMPUTERS and AUTOMATION for November, 1970 

NEW CONTRACTS 

Ten-year computer services agreement; con
tains two, five-year renewal options. CT 
will provide all of LTA's requirements for 
computer equipment, services and software 
under new pricing method providing that 
services be rendered on fixed price and 
fixed price incentive arrangement 
A three year sales agreement for the pur
chase of the Key-Edit systems for use by 
ICL's existing and potential customers in 
the Uni ted Kingdom, Europe, As ia, Aus tralia 
and Sou th Africa 
Two CDC 6600 systems: one for USA's Red
stone Arsenal, Huntsville, Ala. to process 
scientific data for both local and remotely 
located users; other for Mobility Equipment 
Research and Development Command (MERDC), 
Ft. Belvoir, Va., to provide scientific 
data processing services 
An initial order of computer hardware and 
software for several hospital communica
tions systems 
Design, development and production of 
Flight Loads Data Acquisition Systems to 
be used by the Air Force Logistics Command 
A UNIVAC 1108 computer system; U.S. Army 
Material Command's EdgeWOOd Arsenal will 
u!'e system in support of varied and complex 
research and development problems 
Data processing systems analysis; systems 
evaluation support 

Large scale core memory systems for use 
in an undisclosed application operating 
in conjunction with an IBM System/360 
A UNIVAC 418-111 Real Time Computer, 105 
UNISCOPE 100 Graphic Displays, and operat
ing programs or software; equipment will 
implement a CAl project for disadvantaged 
Large-scale optical character recognition 
(OCR) system for OCR service center for 
other Italian government agencies 
A military signal processing system which 
will provide computer-controlled signal 
processing and data storage and retrieval 
Labor-hour type contract to develop new 
computer systems to help monitor submarine 
and surface ship movements 
Continued development and Pilot operation 
of an Automatic Specification Preparation 
(ASP) System 
Mul tiple contracts - to provide on-line 
data processing services to several 
California credit unions 
Interactive Alphanumeric Display Terminals 
for use in direct support of the Mariner 
'71 Program as well as future missions 
Model ECM-65 extended core memory systems 
for use in on-line, plug-to-plug operation 
with Center's IBM 360/65 system 
Design and develop full-scale automated 
banking system 
Development of a turn-key communications 
sys tern to replace its present IBM CCAP 
message switching system 
Studying means of expanding traffic capaci ty 
of Panama Canal by automating the manual 
system which controls movements of over 
15,000 vessels that annually transit canal 
Share of Florida state contract (with 
Computer Centers, Inc., Palm Beach, Fla., 
which will be responsible for computer 
processing); Jamaican firm will keypunch 
3 million vehicle registrations for state 
Blanket contract for PSC's Eduputer, cover-
48 contiguous states, the District of Col
umbia, Alaska, Hawaii and the Commonwealth 
of Puerto Rico; it permi ts federal government 
agencies to buy Eduputer without process of 
complicated non GSA purchases 

$250 million 
(approximate) 

$50+ million 

$6.9 million 

$4 million 
(approximate) 

$3 million 
(approximate) 

$2.8 million 

$2.8+ million 

$1. 2+ million 

$1+ million 

$1+ million 

$1 million 

$717,000 

$350,000 

$350,000 
(approximate) 

$300,000 
(approximate) 

$280,000+ 

$250,000 

$90,000 
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Control Data 3300 system 

Control Data 6500 system 

Control Data 6600 system 

Control Data 6700 system 

Digital Equipment PDP-8/L 

Honeywell Model 3200 system 

IBM System!3 

IBM System/360 Model 20 

IBM System 360 Model 30 

IBM 1130 sys tem 

NCR Century 100 system 

NCR Century 200 system 

UNIVAC 1106 system 

UNIVAC 9200 system 

UNIVAC 9400 system 
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Ateliers et Chantiers de Bretagne 
(SFI-ACB), Nantes, France 
Picatinny Arsenal, Dover, N.J. 

VFW-Fokker, Bremen, West Germany 

University of Indiana, Bloom
ington, Ind. 

Tel-Aviv University, Israel 

Michelin Tyre Company Ltd" Stoke
on-Trent, England 
(2 sys tems) 
Computer Research Inc" Pitts
burgh, Pa. 

Camfour, Inc., Westfield, Mass. 

China Doll Inc., Mobile, Ala. 

Manton Cork Corp., Merrick, N,Y. 

D&L Transport. Cicero, Ill. 
Green Bay & Western Railroad. 
Green Bay, Wis. 

Vermont Marble Co., Proctor, Vt. 

Philadelphia Suburban Water Co., 
Bryn Mawr, Pa. 

Gooch Milling & Elevator Co., 
Lincoln, Neb. 

Baker Manufacturing, Evansville, 
Wis. 
Caradco, Inc., DUbuque, Iowa 

Davidson Electric Membership Corp" 
Lexington, N.C. 
ET and WNC Transportation Co., 
Johnson City, Tenn. 
Feng Chia College of Engineering 
and Business. Taipei, Taiwan 
Information Transfer Corp., Santa 
Monica, Calif. 
Union National Bank, Pittsburgh. Pa. 
Datamotive, Malibu, Calif. 
T & G Mutual Life Society, Melbourne, 
Australia 
El Paso Products Co., Odessa, Texas 

Norsk Hydro A/S, Heroya, Porsgrunn, 
Norway 

Arrow Armatures Co., Hudson, Mass. 

Hobbs ManUfacturing Co., Inc., 
Worcester, Mass. 
Massachusetts Teachers Assoc" 
Boston, Mass. 
Staylastic/Scovill Inc., New 
Bedford, Mass. 
Worcester Telegram & Gazette, 
Worcester. Mass. 
General Logics Inc" Dallas, Texas 
(three systems, one 9200 and two 
9400 systems) 

NEW INSTALLATIONS 

Administrative and financial management, production 
applications and scientific computation 
Scientific research and development activities 
and solutions to engineering problems 
(system valued at $5 million) 
Support of its activities in aerospace field, e,g., 
real-time simulations in hybrid mode, structural 
analysis and vibration calculations, numerical 
control programming, aerodynamic calculations 
(system valued at $2,2 million) 
Use as part of communications network that will 
support research and education on several campuses 
(system valued at $3,4 million) 
University research projects, faculty and adminis
tration programs, aid in student training 
(system valued at $5.2 million) 
Control of rubber industry's plant, the process 
sequence, and delivery of materialsj second PDP-8/L 
will be used as a standby 
Further expansion of firm's fUll-range, back-office 
accounting system now serving 40 stockbrokers in 
nine eastern and midwestern cities 
Inventory control and sales analysis of firm's 
boats, camping trailers and snowmobiles 
Inventory control (bulk and packaged), sales anal
ysis, preparing bilrs, examining expenses, updating 
price lists daily 
Daily sales analyses, billing, accounts receivable, 
and inventory control 
Measuring profitability of 80,000 annual shipments 
Tracking over 4000 freight cars (each month) that 
travel via boatj helps compile billing and other 
reportsj and payroll 
Helping determine best piece of marble to fill 
order (size, quality, location, etc.)j also handles 
administrative a lications 
Answering customer inquiries, maintain current 
records of its 200,000 customers' accounts, bill 
preparation, payrOll, general ledger, inventory 
Helps blend over. 100 different feeds at lowest 
cost while maintaining complete nutritional valuej 
also used to produce sales analysis, financial 
reports and inventory records 
Payroll, sales analysis, accounts receivable, 
inventory control 
Lumber analysis, accounts payable/receivable, 
payrOll and general ledger accounting 
Customer billing, cash control, materials inven
tory, and line-lead analysiS 
Revenue accounting, preparing inter-line accounts 
receivable/payable. and payroll 
Educational and administrative purposes 

Various contract accounting services 

General ledger accounting 
Warranty processing for automotive dealers 
Supplementing existing NCR 315 system as well as 
processing new applications 
Industrial and consumer applications 
(system valued at $1.2 million) 
Heart of integrated system for both administrative 
and technical data processing 
(system valued at $1.4 million) 
Inventory reports, sales analysis, payroll process
ing and general accounting 
Production control, payroll, sales analysis and 
general accounting 
Maintenance of me~bership mailing list, billing, 
credit union and statistical reporting 
Production contrOl, billing, costings, sales analy
sis, inveniory control, payrOll, general accounting 
Subscription processing, circulation, election 
coverage, and payroll for 1,000 employees 
Servicing nationwide data communications network 
for industrial applicationsj a principal use will 
be communication with photo-finishing plants 
throughout the United States to provide computer
ized pricing for the industry 
(systems valued at about $2.4 million) 
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MONTHLY COMPUTER CENSUS 
Neil Macdonald 

Survey Edi tor 
CO/\PUTERS AND AUTOMATI ON 

The following is a summary made by COMPUTERS AND AUTOMATION of re
ports and estimates of the number of general purpose electronic digit
al computers manufactured and installed, or to be manufactured,and on 
order. These figures are mailed to individual computer manufacturers 
from time to time for their information and review, and for any updat
ing or comments they may care to provide. Please note the variation 
in dates and reliability of the information. Several important manu
facturers refuse to give out, confirm, or comment on any figures. 

Our census seeks to include all digital computers manufactured any
where. We invite all manufacturers located anywhere to submit infor
mation for this census. We invite all our readers to submLt informa
tion that would help make these figures as accurate and complete as 
poss ib Ie. 

Part I of the Monthly Computer Census contains reports for United 
States manufacturers. Part II contains reports for manufacturers 
outside of the United States. The two parts are published in alter
nate months. 

The following abbreviations apply: 

(A) authoritative figures, derived essentially from information 
sent by the manufacturer directly to COMPUTERS AND 
AUTO~\ATlON 

C figure is combined in a total 
(D) acknowledgment is given to DP Focus, Marlboro, Mass., for 

their help in estimating many of these figures 
E figure estimated by COMPUTERS AND AUTOMATION 

(N) manufacturer refuses to give any figures on number of in
stallations or of orders, and refuses to comment in any 
way on those numbers stated here 

(R) figures derived all or in part from information released 
indirectly by the manufacturer, or from reports by other 
sources 1 ikely to be informed 

(5) sale only, and sale (not rental) price is stated 
X no longer in production 

information not obtained at press time 

SUM~IARY AS OF OCTOBER 15, 1970 

DATE OF AVERAGE OR RANGE NUMBER OF INSTALLATIONS NUMBER OF 
NAME OF NAME OF FI RST OF MONTHLY RENTAL In Outside In UNFILLED 

MANUFACTURER COMPUTER I NSTALLAT ION $ (000) U.S .A. U.S.A. Worl d ORDERS 
Part 1. United States Manufacturers 
Autoneti cs RECOMP II 11/58 2.5 30 0 30 X 

Anaheim, Calif. (R) ( 1/69) RECOMP III 6/61 1.5 6 0 6 X 
Bailey Meter Co. Bai ley 750 6760 40-250 (5) 32 3 35 0 

Wickl iffe, Ohio (A) ( 10/70) Bai ley 755 11/61 200-600 (5) 6 0 6 0 
Bai ley 756 2/65 60-400 (5) 13 5 18 6 
Bai ley 855 4/68 100-1000 (5) 8 0 8 17 

Bunker-Ramo Corp. BR-.130 10761 2.0 160 X 
Canoga Park, Cal if. BR-133 5/64 2.4 79 X 
(A) BR-230 8/63 2.7 15 
(10/69) BR-300 3/59 3.0 18 

BR- 330 12/60 4.0 19 
BR-340 12/63 7.0 19 

Burroughs 205 1/54 4.6 25-38 27-40 X 
Detroi t, Mi ch. 220 10/58 14.0 28-31 30- 33 X 
(N) B 100/B500 7/65 2.8-9.0 
( 1/69-5/69) 32500 2/67 5.0 52-57 12 64-69 117 

B3500 5/67 14.0 44 18 62 190 
B5500 3/63 23.5 65-74 7 72-81 8 
B6500 2/68 33.0 4 0 4 60 
B7500 4/69 44.0 0 0 0 13 
B8500 8/67 200.0 1 0 1 5 

Control Data Corp. G 15 7/55 1.6 295 X 
Minneapolis, Minn. G20 4/61 15.5 20 X 
(R) LGP-21 12/62 0.7 165 
(9/70) LGP-30 9/56 1.3 322 

RPC4000 1/61 1.9 75 
636/136/046 Series 29 
160/8090 Series 5/60 2.1-14.0 610 
924/924-A 8/61 11.0 29 
1604/A/B 1/60 45.0 59 
1700 5/66 3.8 106-180 
3100/3150 5/64 10-16 83-110 
3200 5/64 13.0 55-60 
3300 9/65 20-28 200 C 
3400 11/64 18.0 20 C 
3500 8/68 25.0 15 C 
3600 6/23 52.0 39 C 
3800 2/66 53.0 20 C 
6400/6500 8/64 58.0 85 C 
6600 8/64 115.0 85 C 
6800 6/67 130.0 1 C 
7600 12/68 235.0 1 C 

Total: 
160 

Data General Corp. I~OVA 2/69 8.0 (5) 650 
Southboro, ~~ass. (A) (6/70) SUPERNOVA 5/70 9.6 (5) 22 

Datacraft Corp. 6024/1 5/69 54-200 (5) 9 9 4 
Ft. Lauderdale, Fl a. (A) ( 10/70) DC 6024/3 2/70 33-200 (S) 21 21 45 

Digiac Corp. Digiac 3080 12/64 19.5 (5) 14 2 
Plainview, N.Y. (A) (2/70) Di giac 3080C 10/67 25.0 (5 ) 5 1 

Digital Equipment Corp. PDP-l 11/60 3.4 50 2 52 X 
11aynard, 11ass. PDP-4 8/62 1.7 40 5 45 X 
(A) PDP-5 9/63 0.9 90 10 -l~ 
(6/70) PDP-6 10/64 10.0 C C (23 

PDP-7 11/64 1.3 C C \/ i60 
PDP-8 4/65 0.5 C C 1450 
PDP-8/1 3/68 0.4 C C 2157 
PDP-8/s 9/66 0.3 C C 1020 
PDP-8/L 11/68 C 2350 
PDP-9 12/66 1.1 C 425 
PDP-9L 11/68 C 41 
PDP-l0 12/67 8.0 C 144 
PDP-II 3/70 10.5 (5) C 27 
PDP-12 9/69 C 275 
PDP-15 2/16 17.0 6 15 
LINC-8 9/66 142 

\'\ '1 '1-'\ Total: 
:) - 1350 E 
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NAME OF 
DATE OF AVERAGE OR RANGE NUMBER OF I NSTALLATI ONS't-. NUMBER OF 

NAME OF FIRST OF MONTHLY RENTAL In Outside "In UNFILLED 
~~ __ ~~M~A~NU~F~A~CT~U~R~E~R __________ ~~C~0~t1~PU~T~E~R ______ ~INSTALLATI~O~N ______ ~$~(O~O~O~) ________ ~U.~S~.~A.~ ____ ~U.~S~.~A~. ______ ~W~o~r~ld~--~O~RD~E~R~S---
Electronic Associates Inc. 640 --4/67 1.2 90 40 130 10 

Long Branch, N.J. (A) (10170) 8400 7/67 12.0 19 6 25 2 
EMR Computer EMR 6020 4/65 5.4 C C 

Minneapol is, Minn. EMR 6040 7/65 6.6 C C 
(N) EMR 6050 2/66 9.0 C c 
(10/70) Et1R 6070 10/66 15.0 C C 

General Electric 
Phoeni x, Ari z. 
un 
(9/70) 

Process Control Computers: 
(A) 
( 10/70) 

Hewlett Packard 
Cupertino, Calif. 
(A) (9170) 

Honeywe 11 
Computer Control Div. 
Framingham, Mass. 
(R) 
(9170) 

Honeywe 11 
EDP Div. 
Wellesley Hi lis, Mass. 
(R) 
(6170) 

IBM 
Wh i te Pia ins, N. Y . 
(rn (D) 
(1/69-5/69) 

60 

Et1R 6130 8/67 5.0 C C 
EMR 6135 2.6 
EMR 6155 

58 
105A 
105B 
105RTS 
115 
120 
130 
205 
210 
215 
225 
235 
245 
255 T/S 
265 T /5 
275 T /5 
405 
410 T /5 
415 
420 T /5 
425 
430 T /5 
435 
440 T /5 
615 
625 
635 
655 
3010 
4010 
4020 
4040 
4050 
4060 
2114A 
2115A 
2 116A, 2116B 
DDP-24 
DDP-116 
DDP-124 
DDP-224 
DDP-316 
DDP-416 
DDP-516 
H 112 
H632 
H1648 
H-ll0 
H-115 
H-120 
H-125 
H-200 
H-400 
H-800 
H-1200 
H-1250 
H-1400 
H-1800 
H-2200 
H-3200 
H-4200 
H-8200 
System 3 
305 
650 
1130 
1401 
1401-G 
1401-H 
1410 
1440 
1460 
1620 1, 11 
1800 
7010 
7030 
704 
7040 
7044 
705 
7070,2 
7074 
7080 
7090 
7094-1 

5170 
6/69 
6/69 
7/69 
4/66 
3/69 

12/68 
6/64 
7/60 
9/63 
4/61 
4/64 

11/68 
10/67 
10/65 
11/68 
2/68 

11/69 
5/64 
6/67 
6/64 
6/69 
9/65 
7/69 
3/68 
4/65 
5/65 

12170 

2/67 
8/64 

12/66 
6/65 

10/68 
11/67 
11/66 
5/63 
4/65 
3/66 
3/65 
6/69 

9/66 
10/69 
12/68 
11/68 
8/68 
6170 
1/66 

12/67 
3/64 

12/61 
12/60 
2/66 
7/68 
1/64 
1/64 
1/66 
2/70 
8/68 

12/68 
1170 

12/57 
10/67 
2/66 
9/60 
5/64 
6/67 

11/61 
4/63 

10/63 
9/60 
1/66 

10/63 
5/61 

12/55 
6/63 
6/63 

11/55 
3/60 
3/60 
8/61 

11/59 
9/62 

1.0 
1.3 
1.4 
1.2 
2.2 
2.9 
4.5 
2.9 

16.0 
6.0 
8.0 

12.0 
13.0 
17.0 
20.0 
23.0 
6.8 

11.0 
7.3 

23.0 
9.6 

17.0 
14.0 
25.0 
32.0 
43.0 
47.0 
80.0 

2.0 
6.0 
6.0 
3.0 
7.0 
2.0 
0.25 
0.41 
0.6 
2.65 
0.9 
2.2 
3.5 
0.6 

1.2 

3.2 
12.0 
2.7 
3.5 
4.8 
7.0 
7.5 

10.5 
30.0 
9.8 

12.0 
14.0 
50.0 
18.0 
24.0 
32.5 
50.0 

1.1 
3.6 
4.8 
1.5 
5.4 
2.3 
1.3 

17.0 
4.1 

10.0 
4.1 
5.1 

26.0 
160.0 
32.0 
25.0 
36.5 
38.0 
27.0 
35.0 
60.0 
63.5 
75.0 

Tota 1: 
93 E 

200-400 

11 
35 
15 

145 
40-60 

3 
15-20 
45-60 

10-40 

170-300 

50-100 

20 

23 
20-40 

155 
45 
23 
18 

180 
30 

800 
150 
800 

46 
58 

230 
130 

4 
15 

125 
20 
18 
10 
o 

40 
50 

2580 
2210 

420 
180 
156 

1690 
194 
285 
415 

67 
4 

12 
35 
28 
18 
10 
44 
13 
4 

10 

420-680 

o 
o 
1 

15 
17 

15-30 

70-100 

20-30 

45 
20 

1 
2 

75 

160 
220 
275 

40 
15 
90 
55 
6 
5 

60 
2 
2 
3 
o 

15 
18 

1227 
1836 

450 
140 
116 

1174 
63 

186 
148 

14 
1 
1 

27 
13 
3 
3 

26 
2 
2 
4 

620-1080 

11 
35 
16 

160 
57-77 

3 
15-20 
60-90 

10 
15-45 

240-400 

70-130 

26 

26 
23-43 

Total: 
15 E 

200 60 
65 X 
24 X 
20 X 

915 
663 

1156 
90 X 

250 
175 

60 
325 
250 
800 

70 
12 
20 

255 
30 

960 
370 

1075 
86 X 
73 X 

325 
185 

10 X 
20 X 

185 
22 
20 
14 

55 
68 

3807 
4046 

870 
320 
272 

2864 
257 
471 
563 

81 
5 

13 
2 

41 
21 
13 
70 
15 
6 

14 

COMPUTERS and AUTOMATION for November, 1970 



DATE OF AVERAGE OR RANGE NUMBER OF INSTALLATIONS NUMBER OF 
NAME OF NAME OF FI RST OF MONTHLY RENTAL In Outside In UNFILLED 

MANUFACTURER COMPUTER I NSTALLAT I ON $(000) U.S.A. U. S.A. Worl d ORDERS 
IBM (Cant i d.) 7094-11 4/64 83.0 6 4 10 

360/20 12/65 2.7 4690 3276 7966 
360/25 1/68 5.1 0 4 4 
360/30 5/65 10.3 5075 3144 8219 
360/40 4/65 19.3 1260 498 1758 
360/44 7/66 11.8 65 13 78 
360/50 8/65 29.1 480 109 589 
360/65 11/65 57.2 175 

1\11
C
\ 

31 206 
360/67 10/66 133.8 9 4 13 
360/75 2/66 66.9 14 9-"'r~ 3 17 
360/85 12/69 150.3 0 j:)JI 0 0 
360/90 11/67 (S) 5 0 5 
360/195 232.0 

Interdata Model 2 7/68 0.25 \\ 1- "\ 18 0 
Oceanport, N.J. Model 3 3/67 0.4 240 64 
(A) (9/70) Model 4 8/68 0.6 184 92 

NCR 304 1/60 14.0 15 2 17 X 
Dayton, Ohio 310 5/61 2.5 8 0 8 X 
(R) 315 5/62 8.7 400 300 700 
(9/70) 315 RMC 9/65 12.0 125 1 \) 45 170 

390 5/61 1.9 350 LO U 500 850 
500 10/65 1.5 1100 . 1550 2650 
Century 100 9/68 2.7 700 250 950 
Centu ry 200 6/69 7.5 200 75 275 

Phi lco 1000 6/63 7.0 16 X 
Wi 110w Grove, Pa. 2000-210,211 10/58 40.0 16 X 
(N) (1/69) 2000-212 1/63 52.0 12 X 

RCA 301 2/61 7.0 140-290 100-130 240-420 
Che rry Hi 11, N.J. 501 6/59 14.0-18.0 7r G 1 23-51 22-50 ~0 

(N) 601 11/62 14.0-35.0 2 ;l! 0 2 
(5/69) 3301 7/64 17.0-35.0 24-60 SO 1-5 25-65 

Spect ra 70/15 9/65 4.3 90-110 \ ' ... )() 35-60 125-170 
Spectra 70/25 9/65 6.6 68-70 18-25 86-95 
Spectra 70/35 1/67 9.2 65-100 .~ 20-50 85-150 
Spectra 70/45 11/65 22.5 84-180 i,' .~~ ~J 21-55 105-235 
Spectra 70/46 33.5 1 0 1 
Spectra 70/55 11/66 34.0 11 1 12 

Raytheon 250 12/60 1.2 155 20 175 
Santa Ana, Cal if. 440 3/64 3.6 20 20 X 
(A) 520 10/65 3.2 26 1 27 X 
(9/70) 703 10/67 12.8(S) 168 21 188 1 

704 3/70 9.8(S) 28 7 35 6 
706 5/69 19.0 (S) 44 4 48 9 

Scientific Control Corp. 650 5/66 0.5 23 0 23 X 
Da 1 1 as, T ex. 655 10/66 2.1 137 0 137 0 
(A) 660 10/65 21. 41 0 41 0 
(6/70) 670 5/66 2.7 1 0 1 X 

4700 4/69 1.8 19 0 19 4 
DCT-132 5/69 0.9 45 0 45 23 

Standard Computer Corp. I C 4000 12/68 9.0 6 0 6 8 E 
Los Angeles, Calif. I C 6000 5/67 16.0 9 0 9 
(N) (6/70) IC 7000 6/69 17.0 3 0 3 10 E 

Systems Engineering Laboratories 810 9/65 1.1 24 0 24 X 
Ft. Lauderdale, Fla. 810A 8/66 0.9 211 5 216 32 
(A) 810B 9/68 1.2 75 1 76 28 
(6/70) 840 11/65 1.5 3 0 3 

840A 8/66 1.5 36 2 38 
840MP 1/68 2.0 31 0 31 
Sys terns 86 10.0 0 0 0 

UNIVAC (Di v. of Spe rry Rand) 1 & 11 3/51 & 11/57 25.0 23 X 
New York, N.Y. 111 8/62 21.0 25 6 31 X 
(R) Fi Ie Computers 8/56 15.0 13 X 
(1/69-5/69) Solid-State 80 1, 11, 

90,1,11,& Step 8/58 8.0 210 X 
418 6/63 11.0 76 36 112 20 E 
490 Se ri es 12/61 30.0 75 11 86 35 E 
1004 2/63 1.9 1502 628 2130 20 E 
1005 4/66 2.4 637 299 936 90 E 
1050 9/63 8.5 138 62 200 10 E 
1100 Series (except 

1107,1108) 12/50 35.0 9 0 9 X 
1107 10/62 57.0 8 3 11 X 
1108 9/65 68.0 38 18 56 75 
9200 6/67 1.5 127 48 175 850 
9300 9/67 3.4 106 38 144 550 
9400 5/69 7.0 3 0 3 60 
LARC 5/60 135.0 2 0 2 

Varian Data Machi nes 620 11/65 0.9 75 X 
Newport Beach, Calif. 620 i 6/67 0.5 1300 400 
(A) (10/70) R-620 i 4/69 50 30 

520i 10/68 0.4 150 330 
520/DC 12/69 1.6 25 25 
620/f 11/70 .5 125 

Xerox Data Systems XDS-92 4/65 1.5 10-60 2 12-62 
El Segundo, Calif. XDS-910 8/62 2.0 150-170 7-10 157-180 
(R) XDS-920 9/62 2.9 93-120 5-12 98-132 
(10/70) XDS-925 12/64 3.0 20 1 21 

XDS-930 6/64 3.4 159 14 173 
XDS-940 4/66 14.0 28-35 0 28-35 
XDS-9300 11/64 8.5 21-25 1 22-26 

Sigma 2 12/66 I.B 60-110 10-15 70-125 

Sigma 3 12/69 2.0 10 0 10 

Sigrra 5 8/67 6.0 15-40 6-18 21-58 

Sigma 6 6/70 12.0 
Sigma 7 12/66 12.0 24-35 5-9 29-44 
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NUMBLES 

NUMBER PUZZLES FOR NIMBLE MINDS 
-AND COMPUTERS 

Neil Macdonald 
Assistant Editor 
Computers and Automation 

A "numble" is an arithmetical problem in which: digits 
have been replaced by capital letters; and there are two 
messages, one which can be read right away and a second 
one in the digit cipher. The problem is to solve for the 
digits. 

Each capital letter in the arithmetical problem stands for 
just one digit 0 to 9. A digit may be represented by more 
than one letter. The second message, which is expressed in 
numerical digits, is to be translated (using the same key) 
into letters so that it may be read; but the spelling uses 
puns or is otherwise irregular, to discourage cryptanalytic 
methods of deciphering. 

We invite our readers to send us solutions, together with 
human programs or computer programs which will produce 
the solutions. This month's Numble was contributed by: 

Stuart Freudberg 
Newton High School 
Newton, Mass. 

NUMBLE 7011 

OFFENDED 

x S ELF 

N GEl I DOT R 

F 0 L F G 0 L V D 
RVT = DWG = RMG 

S D V LON TOM 

INS I S L N S R 

= S M N 0 E L N N F 0 N R 

+ ESTEEM 

S W NOD V M L L S V R 02996 40457 851204 

Solution to Numble 7010 

In Numble 7010 in the October issue, the digits 0 
through 9 are represented by letters as follows: 

G=O 
U= I 

C,R,T=2 
W=3 
E=4 

1=5 
H=6 
N=7 
0=8 
S=9 

The message is: He is rich enough who owes nothing. 

Our thanks to the following individuals for submitting 
their solutions - to Numble 709: A. Sanford Brown, 
Dallas, Tex.; T. Paul Finn, Indianapolis, Ind.; Lambert J. 
Simon, Irving, Tex.; Harold L. Sinith, Thomson, Ga.; and 
Robert R. Weden, Edina, Minn. - to Numble 708: Lambert 
J. Simon, Irving, Tex.; and Harold L. Smith, Thomson, Ga. 
- to Numble 707: I<.rishna Moorthy, Kanpur, India. 
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PROBLEM CORNER 

Walter Penney, CDP 
Problem Editor 
Computers and Automation 

PROBLEM 7011: A PLAY AT RIGHT END 
"These conversions from binary, octal, decimal, hexa

decimal, or what have you, into each other is getting me 
down", said Joe, shaking his head. "Maybe the next 
generation of machines will have us working in base 32. 
What do you suppose they'll call that?" 

"I don't know," Pete replied. "But 1 don't think this 
conversion business is so bad. Octal to decimal, for ex
ample, is a cinch." 

"How do you figure that?" 
"Why, all you have to do is move the first digit, the one 

on the left, around to the right end, and presto, you have 
the decimal equivalent." 

"Now you know that won't work", Joe exclaimed. 
"No? Well try it yourself." Pete wrote down a number 

on his scratch pad. 
Joe performed a few operations on his calculator, then 

looked up in surprise. "Hey, it does work.", he said. 
What was the number? 

Solution to Problem 7010: Mini-Program - Sum 
and Substance 

The series Bob was trying to sum was 

___ + 2 4 + -------+ ... which = _____ ~_ 

X + 1 X2 + X 4 + X-I 

For X = 8 this = l.. , 7 • 

Readers are invited to submit problems (and their solutions) for 
publication in this column to: Problem Editor, Computers and 
Automation, 815 Washington St., Newtonville, Mass. 02160. 

ADVERTISING INDEX 

Following is the index of advertisements. Each 
item contains: Name and address of the adver
tiser / page number where the advertisement 
appears / name of the agency, if any 

Academic Press, Inc., 111 Fifth Ave., New York, 
NY 10003 / Page 64 / Flamm Advertising 

Computers and Automation, 815 Washington St. , 
Newtonville, Mass. 02160 / Page 63 / -

International Business Machines Corp., 112 East Post 
Rd., White Plains, N. Y. 10601 / Pages 2 and 3 / 
Marsteller 

Miller-Stephenson Chemical Co., Inc., Route 7, 
Danbury, Conn. 06810 / Page 14/ Michel-Cather 
Inc. 
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COMPUTERS, SCIENCE, AND ASSASSINATIONS, 

IMPORTANT INFORMATION PUBLISHED IN COMPUTERS AND AUTOMATION, MAY TO SEPTEMBER, 1970 

MAY ISSUE: AUGUST ISSUE 

The Assassination of Senator Robert F. Kennedy: 
Preface, by E. C. Berkeley 

The Assassination of President John F. Kennedy: The 
Application of Computers to the Photographic Evidence, 
by Richard E. Sprague 

A reexamination of some of the evidence relating to 
the assassination of President Kennedy, (1) showing 
how he was shot in a crossfire in Dealey Pl., Dallas, 
Texas, and (2) asserting that the Warren Commission 
conclusions that Lee Harvey Oswald was the sole 
assassin are false. Publication of eleven revealing, 
historic photographs. An analytical tabulation of 
over 500 photographs taken of "the most photographed 
murder in history." Analysis of the possibilities 

The suppression of important material evidence. 
Sirhan's gun could only hold eight bullets; yet ten 
bullets were found, and are here identified and listed. 

of computerized analysis of the photographic evidence. 
Computer-Assisted Analysis of Political Assassinations: 

Editorial, by Edmund C. Berkeley 
Reasons for such analysis and the possibilities 
arising from it. 

JULY ISSUE: 

The Impact of the May Article on "The Assassination of 
Pre:ddent John F. Kennedy" 

Report on the news coverage of the May article in 
over 35 newspapers and magazines. 

More About Jim Hicks, by Richard E. Sprague 
Jim Hicks admitted being the radio communicator 
among the firing teams in Dealey Plaza. 

Visual He-Creation of.a Scene, Using Computer Graphics, 
by Leslie Mezei 

The technical possibility of transposing the pic
ture content of 360 still photos and 140 movie 
sequences averaging 300 frames, into motion pic
tures reconstructing what happened in Dealey Plaza. 

Confi rma tion of FBI Knowledge 13 Days Before The 
Dallas Assassination of a Plot to Ki 11 President 
Kennedy 

Facsimile of Warren Commission Document 1347, U. S. 
Archives, showing that the Warren Commission knew 
of a plot by Minutemen and others, to kill Presi
dent Kennedy in November, 1963. 

The "Second Conspiracy" about the Assassination of 
President Kennedy, by Richard E. Sprague 

Evidence of the-"second conspiracy", involving 
President Lyndon B. Johnson and many other persons, 
to "cover up" the first conspiracy on grounds of 
"national security". 

Two Men with Guns Drawn, at Senator Kennedy's Assassina-
tion: Statement, June 4, 1970, by T. Charach 

One witness reported that he saw a hotel security 
guard draw his gun at the same time of Sirhan's 
shooting, and FIRE AT SENATOR KENNEDY -- but' this 
witness was never called to testify. . 

Map of the Scene of the Assassination of Senator Robert 
Kennedy 

Map of the pantry of the Ambassador Hotel, showing 
Kennedy's movements and the locations of Sirhan, the 
hotel guard, and witnesses, at the time. 

The Pantry Where Senator Robert F. Kennedy was 
Assassinated on June 5, 1968: Photograph 

Bullet Hole in the Frame of a Door in the Ambassador 
Hotel: Photograph 

Two Bullet Holes in the Center Divider of the Pantry 
Door: Photograph 

Complaint for the Disclosure of Information: Suit, 
Theodore Charach vs. Los Angeles Police Department 

Text of Complaint filed June 4, 1970, against the 
Los Angeles Police Department, detailing evidence 
that has been suppressed. 

SEPTEMBER ISSUE: 

Patterns of Political Assassination: How Many Coinci-
dences Make a Plot?, by E. C. Berkeley 

How the science of probability and statistics can be 
used as an instrument of decision to determine if a 
rare event is: (1) within a reasonable range; (2) 
unusual or strange or suspicious; or (3) the result 
of correlation or cause or conspiracy. 
Four cases: 

The Deaths of 15 Russian Generals, April-May 1969 
The Deaths of 28 Black Panthers, 1968-69 
The Deaths of 400 German leaders, 1918-32 
The Deaths of Two Kennedys and Martin Luther King, 

1963-68 
Computer-Assisted Analysis of Evidence Regarding the 

Assassination of President John F. Kennedy -- Progress 
Report, by R. E. Sprague 

The nature and progress of a computer project initi
ated summer, 1970, at the National Committee To 
Investigate Assassinations, Washington, D. C., analyz
ing evidence in the death of President Kennedy. 
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YES, please send me back issues as follows: 
( ) copy(ies) of the May issue, at $4.00 each (except $1.00 cash 

to non-profit organizations and to students -- please attach 
evidence). 

Name ________________ _ 

Title ______________ ___ 
copy(ies) of the July issue at $2.00 each. 
copy(ies) of the August issue at $2.00 each. 

( ) copy(ies) of the September issue at $2.00 each. 
Organization ____________ . ______ ___ 

YOU MAY TAKE A DISCOUNT of 10"/0 on any order totaling $8.00. or more. 
( ) I enclose $ in full payment. 
( ) Please bill my organization; purchase order number -------
If not satisfactory, returnable in seven days for full refund (if in 
salable condition). 
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Address _______________________ __ 
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COMPUTERS AND BIOMEDICAL RESEARCH 
edited by HOMER R. WARNER, Department of Biophysics and Bioengineering, Latter-Day 
Saints Hospital, Salt Lake City, Utah 

In recent years much has been written, in a very general way, about the potential of com
puter applications in biomedicine. As this potential has been realized, there has been a 
growing need for an authoritative reference source work that would concentrate on specific 
accomplishments rather than broad general statements. Computers and Biomedical 
Research was established for just that purpose: to provide a forum for the presentation 
and sharing of ideas and accomplishments. With the discovery of ne:w applications an 
almost everyday occurrence, some journals try to cover these developments on a once a 
year only basis. This seems to be an impossible task. Computers and Biomedical Research, 
on the other hand, reports the latest discoveries every two months. That's why top bio
medical researchers use it as a primary source of information on the latest advances in the 
field. Two aspects of this union of mathematics and biomedicine which show particular 
promise are: the techniques developed for one field often find useful application in another 
with very little modification, and programs developed in one laboratory are, with minimum 
effort, operative in other laboratories with similar equipment. It stands to reason that if the 
best in the field rely on Computers and Biomedical Research for information, this journal 
must be in a class by itself. Volume 4, 1971 (6 issues), $30.00. (Please add $2.00 for postage 
outside the U.S.A. and Canada). 

ALGORITHMS, GRAPHS, AND COMPUTERS 
A Volume of MATHEMATICS IN SCIENCE AND ENGINEERING 

by RICHARD BELLMAN, Departments of Mathematics, Electrical Engineering, and Medi
cine, University of Southern California, Los Angeles, Calif., KENNETH L. COOKE, Mathe
matics Department, Pomona College, Claremont, Calif., and JO ANN LOCKETT, The RAND 
Corporation, Santa Monica, Calif. 

Serving as an introduction to dynamic programming and graph theory, and written at an 
elementary level for individual or course use, this book is an introduction to some of the 
mathematical and computer methods related to the structure, operation, and control of the 
large systems of ml1dern society. The book is structured around the analysis of problems of 
operations research and is designed for readers seeking a 11rst acquaintance with these' 
problems and with the role of the digitalcomputerin~heir resolution. 1970, 246 pp., $9.75. 

APPROXIMATION THEORY 
An International Symposium held aUhe University of Lancasterin ]uly1969 
edited by A. TALBOT, Mathematics Department, UniversityofLancaster",England 

Here in one volume are some of the major statements of recent years on approximation 
theory, which has been developing at an unprecedented rate in this age of computers. The 
book includes many unpublished papers by eminent mathematicians from many countries, 
notably the first account in English of the powerful 'method of functionals' developed over 
a period of years by E. V. Voronovskaya, the Soviet mathematician. Graduate students and 
mathematicians using approximations of functions for practical applications such as com
puters, or those interested in certain branches of numerical analysis or functional analysis 
will find this a useful and stimulating study. 1970, 364 pp., $11.00. 

SOFTWARE ENGINEERING 
edited by JULIUS T. TOU, Center for Informatics Research, University of Florida, 
Gainesville; Florida 

This is the first technical book on software engineering to be published in the United States. 
A compilation of articles written by leaders in the field, it provides comprehensive discus
sions and techniques in several important aspects of software engineering. Part 1, of this 
two part book, discusses machine organization, systems programming, and computer 
languages. Part 2 deals with information retrieval, pattern recognition, and computer 
networks. Of primary interest to electrical engineers, computer scientists, software engi
neers, industrial engineers, and management scientists, these books will also be valuable 
to other engineers and scientists working on information systems, digital computers, and 
programming technology. Part 1: December 1970, about 250 pp., in preparation. Part 2: 
January 1971, about 300 pp., in preparation. 
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