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you have 24 
too many of these. 

What happens when 25 girls at 25 Mohawks (or 25 
Honeywell Key tapes or 25 of any other key-to-tape 
units) have keyed 25 batches of data? 
Somebody gathers up the 25 tapes from the 25 tape 
units and puts them through an expensive merging 
procedure to collect all the data from the 25 tapes 
onto one tape for computer input. 
And back at the tape units there are 25 other tapes 
to be mounted and threaded before the 25 girls can 
go back to work. 
(Well, it's better than keypunching!) 

Now CMC offers you 
computer-controlled 

keyboard input with the 
CMC KeyProcessing™ System 

KeyProcessing ends all that tape handling. Those 25 
girls at 25 keystations key their data directly onto a 
single magnetic disk, for automatic transfer onto a 
single tape. 

It works like this: Individual keystations (up to 32 in 
a system) are simple keyboard-and-display units, 
controlled by a special computer that contains pro­
grams provided by CMC as part of each system. 
As data is entered through each keystation, it is pro­
cessed by the computer, held on that keystation's 
portion of the disk, verified and then transferred auto­
matically from that one disk onto one tape. Done. 
One other thing. A 25-keyboard CMC KeyProcessing 
System costs a lot less than 25 Mohawks or Key tapes. 
KeyProcessing makes your data preparation as mod­
ern as your data processing. For more information, 
please call or write: 

[-ij-II~I13© 
COMPUTER MACHINERY CORPORATION 

2000 Stoner Avenue, Los Angeles, California 90025 
(213) Granite 7-1585 

New York San Francisco 
©1969 CMC 

Designate No. lOon Reader Service Card 



REPORT FROM GREAT BRITAIN 
As I reported in January, there is a fast move into Britain 

from the United States by major and minor leasing groups 
all handling computers, but some also having interests in air­
craft and general industrial equipment. 

Granate Corp. to Compete with Leasco 

Hard on the heels of Boothe and Leasco comes Granate 
Corp., which is seeking to buy outright from the Brooke Bond 
Food Company for $7m up its 89% interest in Management 
Dynamics. This is a 'group with four interests - a computer 
bureau, a data punch service which is doing very well, a 
software consultancy, and a personnel selection service. 

For its $7m, Granate will be getting all this, plus an expert 
staff to a total of around 600 and their knowledge of the 
British market - which now has passed the 2,000 machine­
per-year mark. It means that Granate will be able to offer 
the same measure of technical support on the UK market as 
Leasco through its Inbucon acquisition. 

Virtually all equipment handled is IBM's. Negotiations be­
tween one leasing group and International Computers have 
taken place, but it is not known whether or when the UK 
market leader will play ball. All U.S. groups, on entry into 
Britain, have professed interest in taking up ICL machines. 
However, the only price rise recently noted for the latter 
was one of four percent following on devaluation. There is 
not the same incentive to go to a leasing group rather than 
ICL itself as there has been for IBM users since IBM's ten 
percent price hike. 

Naturally all the leasing operators in Britain have been 
extremely worried at the indication that IBM Corp. in the 
U.S. was reviewing all price structures because of the impact 
of leasing operations there. Several have seen top brass at 
IBM (UK) and at least one group has been told that its 
fears of having supplies cut off are "not a valid interpretation 
of the text of the IBM statement." 

Whether all this is still meaningful in the light of the 
anti-trust barrage aimed at IBM is hard to see at long range. 

Inferior Software Packages "Dumped" on UK 

Be that as it may, the remaining operators in Britain still 
independent of U.S. companies are extremely perturbed at 
the ingress of these powerful companies. Some - particularly 
those who specialize in software work - are unhappy at the 
way "inferior packages" are being unloaded on the UK 
market at "dumping prices." Now this is a commodity for 
which Parliament has not legislated. Nor do I think, has the 
Board of Trade any regulation which could drop a port­
cullis across their entry path. No doubt the professional as­
sociation, COSBA, has already discussed the matter and will 
put pressure, where possible, to stop the rot. It is rather 
ironical that such a thing should be happening at a time 
when so many talent scouts from U.S. software houses and 
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from major companies are seeking to employ expert British 
teams to crack the tougher time-sharing and other nuts. 

British software has a good reputation, advisedly, because 
there is less money available and smaller installations have to 
be cajoled into doing jobs which would probably be run on 
systems twice the size in America. 

British Airways Component Time System Control 

A case in point is the complex spares control and mainte­
nance scheduling operation which British European Airways 
- a big airline even by U.S. standards - has put on an ICL 
1903, the equivalent of an IBM 30. Component Time Sys­
tem Control will monitor 500,000 parts and save $250,000 a 
year by extending the safe lives of many aircraft components. 

The system relates reporting of parts for removal when due 
with scheduled servicing of aircraft. But it also automatically 
assembles an historical file from which component perform­
ance logging and, consequently design suggestions, are derived. 

A component file holds details of unfitted spares and their 
locations. Its main purpose is to update the aircraft file, this 
being the statutory record. 

More than 40 transaction types are recognized by this 
fundamentally simple system which was developed by the 
airline's management advisory service in conjunction with 
computer services at The Engineering Base. 

Still More Power Needed for Unilever Group 

Remote job entry for four laboratories belonging to the 
vast Unilever Group has proved too much for two successive 
configurations of IBM equipment installed at Port Sunlight 
Cheshire. 

The system has been increased in size to a 50 with 265 
kbytes (thousand bytes), three high-speed terminals and a 
multi-spindle disc drive unit. It began two years ago as a 
40 with 64 kbytes, five disc drives and six terminals. The 
total cost of the new equipment is put at £300,000 and de­
spite the fact that the decision to implement a multi-job sys­
tem was taken in 1964, preliminary working was delayed till 
1966. An interim increase in power nine months ago did not 
solve the operational problems that increasing work loads 
had brought about. 

Ted Schoeters 
Stanmore~ Middlesex 
England 
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COMPUTER MARKET REPORT 

The Computer Leasing Industry - Some Statistics 

I. a1ld U. Prakash, Editors 
DP Focus 
DP DATA Corporation, 
61 Helen Drive, 
JH arlboro, Mass. 01752 

A Brief Profile 

This presentation of a bird's eye view of the com­
puter leasing industry is an initial step in under­
standing facts about this new industry, in order 
that nn analysis of its past experience and an esti­
mate of its future prospects can be made on a real­
istic basis. 

This new sector of the data processing field has 
been in the limelight during the past two years. 
However, few accurate facts about this industry have 
been available to date. This article is an attempt 
to fill the need for factual information about this 
industry. 

Background 

The computer leasing industry is almost ten years 
old. The 1956 IBM consent decree was the starting 
point for some of the companies. During recent 
years other companies have been formed for the spe­
cific objective of leasing computers. Table 1 below 
shows the number of companies formed each year dur­
ing the past five years which are currently still in 
business. These figures show a phenomenal growth. 

Table 1 
NUMBER OF COMPANIES FORMED AND STILL IN BUSINESS 

1964 

5 

1965 

3 12 

1967 

29 

Business Activity 

1968 

31 

The amount of business generated by all firms, 
including those founded from 1957-1963, reached a 
peak in 1968. Table 2 shows the total estimated 
activity of all firms in the computer leasing indus­
try in the United States during the past five years. 
Excluded are figures for leasing of unit record 
equipment by some firms in the industry. 

Table 2 
COMPUTER LEASING INDUSTRY ACTIVITY, 1964-1968 

19M 
1965 
1966 
1967 
1960 

Estimated Total Price of 
Equipment Purchased 

($ in millions) 

22 
27 

105 
360 

1,011 

Percent Increase 
Over Prior Year 

23 
289 
243 
181 
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Equipment Classification 

A classification of the total equipment purchased 
by leasing companies is shown in Table 3. While the 
amount of second generation equipment purchased has 
almost doubled over the five-year period from 1964-
1968, the amount of third generation equipment has 
increased several hundred percent. 

Year 

1964 
1965 
1966 
1967 
1968 

Table 3 
TYPE OF EQUIPMENT PURCHASED 

(Estimated price in millions of $) 

Second Gener- Third Gener- Total Paid 
ation Systems ation Systems in Each Year 

22 22 
25 2 27 
17 88 105 
31 329 360 
41 970 1,011 

The percent of change over prior years is shown in 
Table 4. 

Table 4 
PERCENT CHANGE OVER PRIOR YEAR 

Second Generation 
Year Systems 

1965 
1966 
1967 
1968 

14 
(32) 
82 
32 

Third Generation 
Systems 

Large 
Large 

274 
195 

As can be seen, very little second generation com­
puter equipment was purchased by leasing companies in 
contrast to the total amount of third generation equip­
ment purchased. As can be expected, a very large per­
centage of the second and third generation equipment 
purchased was manufactured by IBM. 

Breakdown by Type of Equipment 

Almost every type of IBM computer system has been 
purchased by leasing companies. The main types of 
second generation equipment that have been purchased 
are the 1401, 1440 and 1460, 7074 and 7094 model I. 
However, as can be expected, the leasing companies 
purchased from IBM a comparatively larger percentage 
of the larger systems than they did of smaller sys­
tems. Most of the leasing companies have concentra­
ted on large value equipment because this was the way 
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they could substantially increase their business in 
the shortest possible time. Since their marketing 
coverage was limited and larger companies are easier 
to locate, they pursued large companies such as 
those li sted in the "Fortune 500" li st. These are 
also the companies who are most likely to experiment 
with new arrangements, such as leasing from computer 
leasing companies rather than continuing to deal di­
rectly with IBM or other computer manufacturers. 

The most popular third generation system pur­
chased by leasing companies, in terms of total num­
ber of systems, has been IBM's system 360, model 30 
(3630). Next in popularity in terms of the number 
of systems have been IBM 360, model 40 (3640), model 
20 (3620), and model 50 (3650). As in the case of 
second generation machines, the larger systems pur­
chased account for a substantially larger percentage 
of all systems of that kind, compared with the smal­
ler, less expensive systems. 

The Major Companies 

The ten leading companies and their total pur­
chases of all data processing equipment, including 
IBM unit record machines, since 1957 is indicated 
in Table 5. 

Table 5 
TOP TEN LEASING COMPANIES 

Company 

Management Assis­
tance Inc. 

2 Greyhound Computer 
3 Data Processing Fin-

ancial & General 
4 Levin Townsend 
5 Randolph Computer 
6 Leasco 
7 Boothe Leasing 
8 Bankers Leasing 
9 Diebold Computer 

10 D.P.A. Inc. 

Estimated Monthly Rental 
Value of Equipment 
(in millions of $) 

7.1 

3.1 
2.4 

1.9 
1.9 
1.4 
1.0 
0.8 
0.8 
0.6 

It is estimated that the data processing equip­
ment installed and in actual use in the United States 
as of December, 1968, was worth almost $365 million 
in monthly rental value. The total monthly rental 
value of all data processing equipment owned by 
leasing companies as of December, 1968, is estimated 
at $48 million. Thus leasing companies owned almost 
13 percent of the total equipment installed. This 
calculation, of course, ignores the possibility that 
some of the data processing equipment owned by leas­
ing companies is not on rent to customers. 

Relative Share of Market Held by Large Companies 

Of almost 400 companies in this industry, 150 of 
them do approximately 95 percent of the total busi­
ness. However, the top ten companies had purchased 
equipment worth almost $21 million of monthly rental 
value. This is about 44 percent of the industry to­
tal. The top twenty companies had about 78 percent 
of the, industry's total equipment in terms of month­
ly rental value. Thus the remaining 380 companies 
are really very small. 

Yearly Pattern of Equipment Purchased 
\ 

The pattern of yearly purchases of computer equip­
ment by each of the 150 companies shows that, with 
few exceptions, the value of equipment acquired did 
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not increase from year to year. Total industry fig­
ures conceal the irregular annual profiles of equip­
ment acquisition by company. The only exceptions to 
this general irregular pattern were a few of the top 
ten companies which have been in operation for over 
3-4 years. 

Obviously, the yearly equipment acquisition pro­
files for companies formed during 1966 and 1967 im­
ply little. However, a monthly chart of their acti­
vity shows the absence of any regular pattern. 

Size of Systems Acquired 

For each of the top ten companies, a profile by 
type of systems acquired shows that while some con­
centrated only on the large systems, others stressed 
the medium-size computers. There is evidence that, 
over a period of time, each of these companies will 
attempt to obtain some computer systems of each 
size. 

Based on this evidence it does not appear that 
any of these top ten firms actually had a prior plnn 
of action in terms of what size equipment they would 
acquire. The acquisitions were made as opportunities 
in the marketplace presented themselves, with little 
consideration of the size of system acquired. This 
fact is contrary to public comments made by execu­
tives of these leading leasing companies when they 
express concern about the problems of selectivity in 
computer equipment acquisition, and imply that they 
have a plan to obtain a balanced portfolio of compu­
ter systems of all sizes. 

Length of Lease 

An examination of the mixture of length of lease 
commitments of the top ten firms discloses that the 
firms clearly accepted any available business with­
out regard to the length of the lease period. Thus 
the longevity of the leases owned by a computer leas­
ing firm was determined by chance and the forces in 
the marketplace, rather than by any prior plan of 
action. This fact is also contrary to the statements 
made by many of the top executives of these companies 
where they state that their companies were seeking 
only a certain type of customer who would lease a 
system for at least a certain minimum period. Start­
ing with a one-year or two-year minimum term, it ap­
pears from fragmentary reports available that the 
lessee rather than the leasing company's views fin­
ally determined the question of the length of the 
initial lease commitment. In most of these cases, 
the leasing company accepted the wishes of the equip­
ment users without regard to the desirability of es­
tablishing a portfolio of leases of varying lengths 
for the equipment purchased and leased to customers. 

Table 6 
GEOGRAPHIC LOCATION OF LEASING CUSTOMERS 

State No. of Companies State No. of Companies 

Ark. 1 N.Y. 60 
Calif. 16 Ohio 9 
D.C. 3 Okla. 1 
Fla. 1 Ore. 1 
Ga. 1 Pa. 10 
Ill. 14 R.I. 1 
Ind. 2 S.C. 1 
La. 1 Tenn. 2 
Md. 3 Tex. 16 
Mass. 7 Utah 1 
Mich. 7 Va. 3 
Minn. 1 Wash. ~ 
Mo. 4 Wisc. 2 
N.J. 6 

(Please turn to page 69) 
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COMPUTER-ASSISTED PROGRAMMING 

for 

NUMERICAL-CONTROL PUNCH PRESSES 

George G. Mathews, Planning Engineer 
Harold G. Rhodes, Senior Engineer 
Western Electric Co. 
North Carolina Works 
Burlington Shop 
204 Graham-Hopedale Rd. 
Burlington, N.C. 27215 

"Generally, a computer program produced on the IMP (Improved 
Manufacturing Procedures) program, processor for a single complex 
part has about one-sixth the program statements of a manually produced 
program . .. and IMP can be applied to most numerical control presses." 

NUMERICAL-CONTROL MACHINES 

have provided efficient and 
accurate ways of fabricating 

hardware for complex electronic sys­
tems. In the Western Electric Com­
pany one application of numerical 
control (N IC) has been in sheet metal 

fabrication in which N IC punch 
presses, one of which is shown in Fig­
ure 1, have been installed and pro­
grammed to eliminate the drudgery 
and human errors inherent in the 
more conventional methods of ma­
chining. This application of N IC has 

Figure 1. Numerical control punch press. Il\IP computer-assisted pro­
gramming is adaptable to many makes of numerical-control punch presses. 

COMPUTERS and AUTOMA nON for March, 1969 

improved product quality, reduced 
lead time, and improved ability to 
introduce product changes rapidly. 

As the usc ofN IC punch presses in­
creased at the North Carolina vVorks, 
it was apparent that programming 
was a weak point in the N IC system. 
Part programming problems were 
responsible for a majority of non­
production time on the presses. The 
manual programming method used 
was too slow. Since holes are punched 
in a development l of a part and the 
part then formed, X and Y dimen­
sions for every hole location had to be 
computed for the development. The 
results of the computations were re­
corded manually on a manuscript in 
the exact format required for a par­
ticular machine and then punched 
onto a paper tape. The people avail­
able for part programming were not 
able to prepare programs fast enough 
to supply the required number of 
control tapes. 

Considerable machine downtime 
occurred while waiting for first-part 
inspection to verify the accuracy of 
the part tape. (Manual computations 
for complex punchings provide many 
opportunities for error.) If an error 

1 A part development can be considered as the 
completed part unfolded into one plane. 

This article is reprinted with permission from 
The Western Electric Engineer for July, 1968. 
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1 REQUIRED~ 1 REQUIRED 
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Figure 2. Typical of hole patterns required 
lor mounting apparatus and hardware. 

was found in the part, either the ma­
chine was torn down and a new setup 
made to run another part, or the 
press was idled while the errors were 
corrected and the control tape re­
punched accordingly. An analysis 
showed that a large portion of the 
errors resulted from incorrect compu-

. ,POST,", 
PROCESSOR' 

"PROGRAMS 

WRITE "IMP; 
PART~, 

PROGRAM' 

KEYPUNCW , 
PART PROGRAM. 
AND CLUSTERS" 

, "' 

PROCESS PROGRAMS 
, IN COMPUTE~ 

COMPUTER OUTPUT 
t 

Figure 3. Programming flow diagram. The 
tool-hit listing, one of the computer outputs, is 
l1seful in checking the accuracy ofa program. 
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tation of the developed location of 
the various holes in a part. 

There was a need for more sophis­
ticated planning and programming 
than the manual method used in pre­
paring for sheet-metal part manufac­
ture. An engineering investigation 
into these problems indicated that 
use of a computer would provide the 
best means of reducing program­
ming time and of eliminating human 
errors in the programming effort. As 
a result of the investigation the North 
Carolina Works Numerical Control 
Systems Development Organization 
was assigned the task of developing a 
computer oriented programming sys­
tem. 

To handle the repetitive sequenc­
ing normally found in sheet metal 
part programming, the new system 
required a more sophisticated com­
puter routine than was currently 
available. For example, in program­
ming an apparatus mounting hole 
pattern, or cluster, (see Figure 2) 
each hole or shaped cutout was pro­
grammed individually regardless of 
how many times that particular pat­
tern was repeated in a part design or 
used in a series of designs. With the 
new system it was intended that any 
pattern could be programmed one 
time, stored in a magnetic-tape file, 
and called out for use in as many part 
programs as required. In addition, 
capabilities would be provided for 
adjusting the pattern program for ro­
tating the pattern through 360 de­
grees or for producing a right-to-Ieft 
and top-to-bottom mirror image of 
the pattern. 

IMP PROGRAMMING SYSTEM 

Proposed improvements such as those 
discussed led to the development of a 
programming system for N IC punch 
presses called IMP, an acronym for 
Improved Manufacturing Procedures. 
The IMP system is a processor pro­
gram; that is, the system generates a 
detailed sheet-metal punching pro­
gram from relatively simple input 
instructions. 

The flow of a part program from a 
drawing to a finished part tape is 
shown in Figure 3. A part program is 
written on the basis of information 
given on a conventional orthographic 
drawing of the formed part. The 
written information is then key­
punched onto cards, and the punched 
program cards, or deck, is processed 
in a computer with the IMP system 

program. The computer output is 
both a card deck and a listing of all 
tool hits 2 to be made in a part. Tht' 
tool-hit card deck and the appropri­
ate postprocessor3 program are com­
puter processed to produce an N Ie: 
control tape for the punch press, a 
printed listing of all tool hits, alld a 
punched card deck, which is used to 
make duplicate control tapes. 

There are several features that 
make IMP a unique system. Hole lo­
cations on the development of a part 
are automatically calculated from di­
mensions taken from an orthographic 
drawing of the part. A fixed data file, 
or library, of frequently used cluster 
information is maintained on mag--
netic tape for repeated use. IMP de­
termines an economical hole punch­
ing sequence. The system automati­
cally adjusts X and Y co-ordinates of 
holes or clusters to reflect the differ­
ence between the programming and 
the punching orientations of a part. 
The system is designed to check for 
programming errors. Finally, the sys­
tem will provide basic data for com­
putation of wage incentive rates. 

Code Code 
A No A B No. 

0.136 OA20 0312 0562 BAl2 
0.152 OA18 0500 1.437 BAl6 
0.1695 OC24 
0397 OC23 
0.8906 OA14 - -

Code 
A B C 0 No. 

0.458 1115 0125 10° JVl5 ------
Figure 4. Hole code directory. Holes that 
are listed are used in the bracket, Figure 5. 

To use the IMP system, every basic 
hole size programmed is identified by 
a (four-character4 ) code. The code is 
a necessity when using the fixed data 
file feature and is also a convenience 
when specifying other than round 
holes that are made with a single 

2 Each stroke of a punch press is defiucd as a hi t. 

3 In this instance a postprocessor is ust>d to adapt 
a general IMP program to one suitahle for a par· 
lindar typt> of punch press. 

~ Coding length used at the North Carolina 
Works. 
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punch. Typical codes taken from the 
North Carolina Works' classified di­
rectory of holes are shown in Figure 
'1-. A code would be unique to each 
using location. 

I n programming the bracket shown 
in Figure 5, a programmer first di­
vides a development of the bracket 
into X and Y zones. A zone is bounded 
either by lines denoting right-angle 
bends5 or by part edges, both of which 
arc perpendicular to either the X or Y 
axis. In a development of the bracket 
shown in Figure 6, there are five X 
zones and three Y zones. 

Next, the programmer describes 
the part to the IMP system by speci­
fying the number of X and Y zones, 
dimensions of the zones, the number 
of material thicknesses included in 
the X and Y -zone dimensions, type of 
material, thickness of material, and 
radius of bends. He lists all hole codes 
used in the program and locations in 
the turret of a punch press for the 
tools (punches and dies) correspond­
ing to the hole codes. The angle (if 
applicable) of the tool in the tool 
holder is also listed. Other informa­
tion included is number of pieces to 
be made from a material blank and 
set-u p instructions for a punch press 
operator. 

CALCULATION OF 

HOLE LOCATION 

To determine the co-ordinates of a 
hole in a part, the programmer speci­
fics the hole dimensions as they ap­
pear on the part drawing and the X 
and Y zones of the part development 
in which the hole appears. A repre­
sentative programming entry for hole 
D in Figure 5 is shown on line one of 
Figure 7. 

In calculating the X dimension of 
a hole, the IMP system computes a 
bend allowance for the material thick­
ness and bend radius specified, and 
multiplies the allowance by the num­
ber of bends from the beginning of 
the first X zone, or X-zone reference 
point, to the hole(s) in question. For 
hole D there are two X bends. 

To the bend allowance product, the 
system adds the dimension of the X­
zones that are between the reference 
point and the zone containing the 
hole. The system then determines the 
dimension from the beginning of the 
?S __ ~_?n:. containing the hole to the 

r. 'I'll liS far onl y right-angle bends are programmed 
into the IMP system. This limitation has been of 
little significance in that very few sheet metal 
parts I'('quire other than 90 degree bends. 
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Figure 5. Orthographic drawing of typical part. Dimensions shown 
in color are used for programming example, Figures 6 and 7. 

cen terline of the hole and adds this 
dimension to the previous total. With 
a bend allowance of 0.137 inch for 
one-sixteenth-inch material and one­
sixteenth-inch radius of bends, the 
result for hole D is 7.790 inches. The 
Y co-ordinate is determined in the 

same manner, and for hole D, is 1.831 
inches. 

In situations in which there are two 
or more equally spaced holes in a 
line in the same zone, tJ:1e programmer 
dimensions the first hole in the line 
and then adds the number of hits 

(1) (1) (1) (1) 
0.52 0.94 (0) 0.94 052 
~lo~1 (~)I~E ----972------)o~1 (~)~I( 1 
r·-·-·-~-----------------------------~-:-·-·i~ 

i!l 3 j, :~~----~~-------------------- i-ill 
2 2 : CORNER NOTCHES 188 (0) 

>- -+-_~I --'--11'--;-- _~~~U~~) _________ ------- _ -i-----I.---1
1
-4 

i i 0.94 (1) 

L._. ___ ~------------__ ------------------------~-.-.-.j~ 

2 3 

X-ZONES 

Figure 6. The development of a part is divided into X and Y zones. 
The number in parenthesis over the zone dimensions, which are 
in inches, indicate the number of ber,ds included in the dimension. 

4 5 
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No Distance Distance 
of Distance Angle X Y from from 

X y Hits between from Zone Zone X Y Hole 
Holes Dimension Dimension In Line Hits HOrIZontal No. No. Reference Reference Code 

D 670 057 3 2 025 037 OA14 
B,·B, 025 037 2 1125 0.90 1 2 OA18 
B,·B 4.00 0.57 2 14 3 2 025 0.37 OA18 
E 8.294 057 3 2 025 0.37 KJ08 -- -

Figure 7. Basic information included on a programming sheet. The column headings 
have been simplified to cover the sample part, Figure 5, and for ease of explanation. 
On an actual programming sheet the column No. of Hits in Line is also called No. of 
Clusters in Rowand No. of Hits in Circle. Thus each column serves many func­
tions, which depend on an operation being described by the programming entry. 

(holes) in line, spacing between hits, 
and angle of the line from the hori­
zontal. The IMP system will calcu­
late the punching centers for all the 
holes. Examples of in-line hole state­
ments are shown in Figure 7 for holes 
BCB2 and B3-B4• The IMP system can 
also be programmed to handle a ma­
trix of equally spaced holes with j~st 
one statement. 

FIXED DATA FILE 

The fixed data file is a library of fre­
quently used cluster program infor­
mation that has been recorded by 
code on magnetic tape and in a direc­
tory of holes. The file also contains 
data on perforations required to make 
both corner notches and special holes 
by successive hits with a general use 
tool. A typical apparatus mounting 
hole pattern listing in the directory is 
shown in Figure 8. Line one of Figure 
8 (cluster code KJ08) is a listing of pat­
tern E on the part drawing, Figure 5. 

To use the information stored in 
the data file, the programmer lists 
the cluster code and the dimensions 
to the cluster's datum point, which is 
shown in the directory (see Figure 8). 

A B C D E 

0125 1.187 1.437 0.343 O,SOO 
0.380 2.125 2.875 0.720 0.750 
0310 2.125 2.740 0.840 0.500 
0.500 2.440 3440 1.340 0750 
0.500 3000 4.000 0820 1.750 

F 

1.187 
2.188 
2.188 
3.440 
3.375 

The computer searches the data file 
for the listed code, extracts the clus­
ter program, and inserts it into the 
part program. The programming 
statement for cluster E is shown on 
Figure 7. 

. If a programmer expects a new 
cluster to be used frequently, he pro­
grams it with respect to a datum 
point. This new information is coded, 
placed in the data file, and added to 
the directory. 

DETERMINATION OF 

HOLE SEQUENCE 

The order in whieh a particular tool 
is used is established by the program­
mer when he designates the tool lo­
cation in the punch-press turret as 
part of operator setup instructions. 
For anyone tool size the punching 
seq uence can be determined by the 
programmer or automatically estab­
lished by IMP. The IMP routine for 
automatic sequencing is as follows. A 
portion of computer memory is set 
aside for hit information for each tool. 
As IMP generates the co-ordinates of 
a tool hit, it stores the information in 
the appropriate section of memory. 

CODE NO. CODE CODE NO. 
OF "G" FOR FOR CLUSTER 

G HOLE "R" E&C CODE 

0.l69 OA18 RAt6 KI08 
0266 OB14 BA27 KJ22 
0266 OB14 BA31 KJ23 
0.266 OB14 BA27 KJ24 
0213 OB58 OB26 AN22 KJ25 

Fig. 8. The cluster directory includes the hole codes for each of the basic configurations required 
to make a particular cluster. The cluster datum point is at the center of the elongated hole. 
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When all hits have been dimensioned 
and stored in memory, the computer 
searches memory of the first tool to be 
used for the closest hit to the set-up 
position. This hit is the first in the se­
quence. Subsequent hits are estab­
lished by computing machine travel 
times from the last hole sequenced to 
all other holes of the same size. The 
tool hit location that has the shortest 
time to get into punching position is 
the next one in the sequence. Travel 
time computations and sequencing 
for all hole sizes continue until all 
tool hit locations in memory have 
been processed and tabulated in the 
printout. 

ADJUSTMENT OF 

X AND Y CO-ORDINATES 

If a part is to be punched in a difier­
ent orientation than that dimensioned 
on the part orthographic drawing, 
IMP will make the necessary calcula­
tions to adjust the X and Y co-ordi­
nates of the tool hits from the pro­
grammed orientation to the punch­
ing orientation. For example, if a part 
must be rotated ninety degrees I()r 

clamping in a press, IMP will inter­
change the X and Y co-ordina trs. I I' 
stock must be added to the part blank 
for clamping, IMP will add the width 
of the clamping stock to the appro­
priate dimensions and generate a cut­
off punching sequence to remov(, thl' 
excess material provided for clamp­
ing. 

If more than one part is to be 
punched from one blank or stock, 
IMP will generate the hit co-ordinate 
points for all parts in the blank. Cal­
culations for hits in the second, third, 
etc. parts will include allowances lor 
cutoff in blanking out the parts. 

If a part is dimensioned from one 
side and the part is to be blanked 
from the opposite side, IMP will gen­
erate the required mirror-image co­
ordinate points from the input infor­
mation. 

DETECTION OF 

PROGRAMMING ERRORS 

The IMP system is designed to detect 
most programming errors and to f~l­
cilitate their correction. The com­
puter is programmed to examine part 
program data to identify mistakes, 
such as, failure to specify all tools to 
make a part, omission of the number 
of holes in a line statement, and pro­
gramming X and Y co-ordinates that 
exceed the size of the raw material 
blank for the part. 
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Additional error detection capa­
bilities are provided by a program 
check, which is dependent upon a 
part being programmed simultane­
ously by two programmers. These 
programmers must follow the same 
order of tool usage but do not have to 
program tool hits in an identical 
manner. The co-ordinate points for 
each tool hit from one program are 
matched by the computer with the 
corresponding tool hit points in the 
second program. If the two sets of 
points are identical, only one set ap­
pears in the printout for the program. 
If there are any differences, the un­
matched points appear side-by-side 
in the printout. This procedure al­
lows any errors to be easily identified 
and corrected before the part data is 
processed with a postprocessor to 
produce a machine control tape. 

The potential for savings with the 
dual programming procedure is tre­
mendous for two reasons. First, no 
parts will have been made from a bad 
tape. Second, no machine downtime 
will have occurred while waiting for 
first part inspection to verify a tape, 
for a setup with a bad tape to be torn 
down and a new setup made, or for a 
bad ta pe to be corrected. 

WAGE INCENTIVE DATA 

The IMP system provides basic data 
used in computing wage incentive 
rates. IMP calculates the punched 
size of a single part, the raw material 
blank size (including allowances for 
clamping and for punching multiple 
parts from a single blank), total ma­
chine-table travel time and distance, 
turret indexing time and total num­
ber of hits. 

Figure 9. One ofa series of similar 
panels required for one product. 
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RELATIVE COSTS 
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MANUAL PROGRAMMED TAPE COST 
I I I 

IMP PROGRAMMED TAPE COST 
I I I 

Figure 10. Cost Comparison. The production lot sizes for the panel ranged 
from 5 to 29 and averaged 15. The IMP programmed ta~e cost includes the 
double programming effort required to use the error checkmg feature.of IMP. 
The tape and template costs are in addition to the part manufactunng cm.t. 

COST STUDY 

Figure 9 shows a complex panel that 
was recently run in the shop. A study 
was made to determine the cost of the 
panel if produced by the three meth­
ods available; multiple dies-multiple 
holes per stroke press (requires a tem­
plate), a single head for dies-single 
hole per stroke N IC press, and a mul­
tiple head for dies-single hole per 
stroke N IC press. The results of the 
study are shown in Figure 10. The 
lead time for a template is twelve 
weeks; for a manually programmed 
tape, about three weeks; and for an 
IMP programmed tape, about two 
weeks (with double programming). 
The press setup time using a tem­
plate and interchangeable punches 
and dies is 32.97 hours; a single head 
N IC press, 3.55 hours; and a multiple 
head N IC press, 2.50 hours. A tape 
program manually produced would 
require about 360 statements. The 
IMP program for this part required 
sixty statements. 

CONCLUSION 

At the North Carolina Works imple­
mentation of the IMP programming 
system has completely eliminated the 
backlog of parts to be programmed 
for N IC presses and has essentially 
eliminated press downtime resulting 
from part programming errors. With 
IMP the time required to program a 
part has been reduced fifty per cent 
when compared with the time re­
quired to manually program the 
same part. 

The IMP system was designed 
for point-to-point 'positionin~ and 
punching of parts. Although It :vas 
oriented to one type ofN IC machme, 
the system design is such that it may 
easily be converted for use on other 
point-to-point N IC machines ~ith a 
minimum of cost and effort. ThIS sys­
tem for example, is now being used 
at Western Electric's Kansas City 
Works and is presently being imple­
mented at the Merrimack Valley 
Works. Both works' machines are of 
different manufacture than those at 
North Carolina Works. 
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JOBS AND CAREERS IN DATA PROCESSING 

What Kinds of Jobs? - Part 2 

Business Equipment Manufacturers Assoc. 
235 East 42 St. 
New York, N.Y. 10017 

Part 1 of this article, which appeared in this column last 
month, discussed job opportunities in the computer field in 
designing and manufacturing, marketing and sales, and cus­
tomer or field engineering. Here we will describe the jobs 
that are related to putting computers to work. 

The greatest current demand in the information processing 
field is for people to develop programming or software sys­
tems for computer applications. These are the "problem 
solving" activities which, first of all, require a thorough un­
derstanding of the problem to be solved, coupled with a 
good knowledge of the capabilities and limitations of com­
puters. The need for such people is widespread throughout 
business, industry and government. Wherever there is a com­
puter, there is an organization of people to make it function. 
Here are some of the positions involved in putting computers 
to work. 

Systems An,alysts 

The work of the systems analyst involves the collection of 
facts regarding the information requirements of the computer 
user, and the analysis of those facts. Systems analysts formu­
late efficient patterns of information flow from its sources to 
the computer, define the computer process necessary to turn 
the raw data into useful information, and plan the distribu­
tion and use of the resulting mformation. 

In smaller computer installations the functions of systems 
analysis and programming are frequently combined while in 
larger installations they usually separate. No matter what the 
title, the person performing the analysis has to understand 
the problem and interpret it correctly and, at the same time, 
know how to use the computer effectively. He must bring 
to every problem a deep insight that will enable him to re­
duce it to its fundamental information flow terms. 

An engineering-scientific analyst may work on such prob­
lems as tracking a satellite or controlling a nuclear process. 
The analyst must consult with and understand top-level scien­
tists and mathematicians, and develop mathematical equa­
tions that describe the problem and its solution. Such an 
analyst, of course, must have at least one degree in mathe­
matics, physics or an appropriate engineering science. 

On the other hand, while a formal educational background 

Based on a booklet entitled "Computer Careers," published by the 
Business Equipment Manufacturers Association in cooperation with the 
American Federation of Information Processing Societies. The booklet 
provides detailed information about careers in the designing, production, 
marketing and application of computers. Single copies are available with­
out charge; 2 to 99 copies are 40¢ each, etc.; orders, and requests for 
additional price information, should be sent to BEMA at the address above. 
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in business administration is helpful for systems analysts who 
specialize in business data processing, it is not always re­
quired. Business experience, plus the ability to reason logi­
cally, is important however. Typical of the projects that a 
business systems analyst may work on are the development of 
an integrated production, inventory control, and cost analysis 
system. 

An area of increasing importance, as businesses grow 
bigger and more diversified, is operations research. This is an 
especially challenging specialty involving the analyst in the 
highest echelons of decision-making in any business or organi­
zation. The analyst must formulate a mathematical model 
of a management problem and use it to provide a quantitative 
basis for making decisions. 

Many organizations require that systems analysts have two 
or more years of programming experience in addition to a 
college degree. 

Programmers 

After the analysts have laid out the solution for a problem 
or the design of an information processing system, it goes to 
the programmer. It is the programmer's job to devise a 
detailed plan for solving the problem on the computer. This 
plan is called the "program" and in final form it consists of 
a series of coded step-by-step instructions which make the 
computer perform the desired operations. In most instances, 
the analysts or the programmer will have prepared a "flow 
chart" which shows how information flows through the sys­
tem and what actions are to be taken when a given condition 
is met or not met. The programmer generally employs one 
of several computer "languages" that use English words or 
phrases or common mathematical expressions to communicate 
with the machine. The programmer checks the program by 
preparing sample data and testing it on the computer. He 
also "debugs" his program (discovers and removes errors he 
has made in his instructions) by making several trial runs 
with actual data from the project. 

To complete the entire programming process for a large 
project may take several months or a year or longer, and the 
program may take up several volumes of "flow charts" and 
listings of program steps. 

Programmers often work as part of a team, with different 
levels of responsibility. Depending upon the size of the proj­
ect there may be a programming manager or a senior pro­
grammer leading the team with a staff of programmers, ju­
nior programmers, coders and trainees. The expression 
"Coder" is sometimes used instead of junior programmer. 
The name derives from the fact that machine instructions 
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are often called machine codes. A coder takes detailed flow 
charts and produces "coded instructions". 

In some organizations, coders and programmer trainees 
translate the programmers' instruction into the codes under­
stood by the particular computer being used. The junior 
programmers write instructions from the detailed flow charts 
developed by the programmers and sometimes are given the 
opportunity to write specific parts of a broad program. In 
this way, they develop the skills and experience needed to 
develop programs on their own. Those who take a full 
range of computer courses leading to a computer science 
degree at a college or university can generally skip the ini­
tial training level positions in their first job and go right into 
full-fledged programming assignments. 

The varieties of problems a programmer deals with, the 
different computers he may work with, and the various in­
formation processing languages he must know demand of 
him a high degree of ingenuity, experience, imagination -
and above all, the ability to think logically. 

Wel1-trained and experienced programmers can write pro­
grams for many different types of problems. However, pro­
grammers can specialize in one of three major areas: scien­
tific applications programming, business applications pro­
gramming, or systems programming. 

Scientific Applications Programming 

In order to use a computer to solve engineering and sci­
entific problems, the programmer must have a sound knowl­
edge of mathematics as well as of the basic principles of 
the particular discipline giving rise to the problem. An under­
standing of numerical techniques for solving mathematical 
problems is essential. A college degree is required and an 
advanced degree is desirable. 

Business Applications Programming 

A college degree is not always required but is very helpful. 
Expericnce adds earning power rapidly for the commercial 
application programmer. Supervisory jobs for this function 
usual1y go to men with col1ege degrees, or considerable ex­
perience in diversified programming applications. 

Systems Programming 

An Operating System is a complex program which sched­
ules and allocates the various components of the computer 
(input/output devices, memory, etc.), handles priorities, keeps 
track of what is going on and permits a large computer to be 
dealing with many tasks simultaneously. The development of 
operating system programs is usual1y done by the computer 
manufacturer or by consulting firms who develop this kind of 
"software" under contract. The people who do this work are 
usual1y called "software programmers" or "systems program­
mers" to distinguish them from the people who develop ap­
plications programs, which are intended to solve specific 
problems rather than those which make the computer easier 
to usc. A college degree is usually required. An intimate 
knowledge of how the particular computer works is required. 

Programmers in all three of these specialized areas have 
come from many walks of life. Some are former music stu­
dents; others are former photographers, school teachers, ac­
countants, or law students. Increasing numbers are coming 
from col1cges where they have taken courses in programming 
and computer sciences. All havt one quality in common: the 
ability to solve problems in an orderly, logical manner. 

Most organizations employing programmers feel that a 
college dcgree is almost a must for admission to program­
ming. However, some organizations will accept high school 
graduates as programmer trainees if they have had some 
training in a programming course and can pass a program­
ming aptitude test. 
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Computer Operators 

Another road to computer careers that is open to the 
bright high school graduate is through computer operations. 
Look into any busy information processing center and you 
will see several young men and women pushing buttons, 
changing magnetic tapes, flicking through punched cards and 
in other ways supervising the operations "of the computer. 
The console operator - the man who pushes the buttons 
and watches the lights - actually does much more than that. 
He reviews computer programs and instruction sheets to de­
termine the necessary equipment set-up for the job. When 
the control panel lights indicate that the machine has stopped 
for some reason, the console operator must investigate and 
correct the stoppage or, if the cause is equipment malfunction, 
call in a maintenance engineer. The console operator keeps a 
log of the work done by the computer and writes reports on 
its use. 

In large installations, the console operitor is assisted by 
tape librarians and handlers, and the operators of peripheral 
equipment such as sorters, collators, high speed printers, com­
munications units, and so on. 

Computer operators usually serve an apprenticeship during 
which their main duties are imerting punched cards in card 
readers and punches, inserting forms in printers, mounting 
reels of magnetic tape on tape drives and generally readying 
peripheral devices for operation. More experienced operators 
are usually given the responsibility for actually manipulating 
the controls which actuate the computer system. The console 
operator holds a position of con~iderable responsibility since 
mistakes can be time consuming and costly. Employers re­
quire a high school education and many of them prefer some 
college. A college degree is very helpful for those who aspire 
to progress into programming or systems analysis. 

Many computer operators have successfully advanced to 
positions as supervisors of operations, programmers and man­
agers of data processing centers. 

Clerical and Keypunching 

Clerical jobs vary, but usually include manual coding of 
data, verification of totals used for accounting controls, 
maintaining libraries of magnetic tape files, maintaining op­
erating schedules, logs of operation and the like. These tasks 
provide good "on-the-job" training for high school graduates 
who wish to learn something about computing and they are 
sometimes "apprenticeship" jobs for computer operators. 

Keypunching of data into punched cards or paper tape and 
operating other key-driven data recording devices requires an 
ability to type reasonably well (30-40 wpm) and an ability 
to work in a fairly noisy environment. After two or three 
weeks of intensive training, a high school graduate may start 
as a keypunch operator. 

Manager of Information Processing 
or Manager of Data Processing 

At the head of most computer installations or departments 
is an individual who coordinates and directs the overall efforts 
of systems analysts, programmers, computer operators and 
others involved with the use of the computer. This individual 
may have a title like Manager of Information Processing or 
Manager of Data Processing, Manager of Computer Services 
or Management Services. He generally reports to a top ex­
ecutive of the organization. 

Management of the information processing activity requires 
considerable experience, good management skills and in most 
companies, a college degree. Salaries vary widely depending 
upon the size of the staff and the organizational level within 
the company. [] 
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FIFTEEN YEARS AGO IN COl11puters and Automation 

Towards More Automation in Petroleum Industries 

Reprinted from Vol. 3, No. 3 - March 1954 

Sibyl M. Rock 
Consolidated Engineering Corporation 
Pasadena~ California 

When we hear Fhe term "automation," we are likely to 
picture in our minds a completely automatic refinery or 
petrochemical plant. The picture shows one or two lone 
service men replacing marginal tubes or watching a few 
critical meters, while perfect product pours out with almost 
no attention. 

Such a plant· does not now exist; there is in fact some 
doubt that it will within the next several decades if ever. 
However, many ~f the individual operations, which inte­
grated form the refinery, are being observed and in some 
cases controlled either continuously or semi-automatically. 
In addition, engineers are aiming the refinery's instruments 
at obtaining better information and determining where con­
trols should be placed so as· to achieve optimum results. 

Another recent advance has been centralizing and display­
ing controls in such a form that a human operator can quickly 
read and interpret .them, and evaluate the needs of the sys­
tem. Graphic display panels (see references 1 and 2) show­
ing gages, temp'erai.ure indicators, valve positions, etc., all 
arranged on a red~ced scale, have been developed to a high 
degree of efficiency and are now used in most major refineries. 
These panels may display hundreds of automatic controllers, 
and the total number of items of information displayed may 
exceed 2000. . 

Most of the instruments now used in control cycles detect 
only one variable, quality, or characteristic. When the pre­
cise relation of this observed variable to the whole process is 
known, then it can be used as a direct control. But usually 
the variable meas~red is not the actual product but some 
related physical' characteristic such as temperature or pres­
sure. For example, temperatures at crucial points of frac­
tionating towers are continuously measured, and the deviation 
from the best point is used to control the input of heat or 
steam. Acidity indicators have also been used as detectors 
in closed-servo-Ioop systems. 

Regardless of how closely such secondary measurements 
are maintained or how compactly they may be displayed, 
both intermediate and end-point checks of actual composi­
tion of the product are also necessary. Here engineers aim 
to develop instruments for more accurate and frequent analy­
sis of the more complex products, and for continuous mea­
surement of components in the less complex products. 

In the case of highly complex chemical mixtures, engineers 
are extending the use of mass spectrometers, infrared spec­
trometers, and similar instruments so as to analyze for more 
and more components. Analyses are being made not only 
of gases and liquids, but well into the range of waxes and 
solids. Because of the increased amount of analyses, the 
reading of records and the computations from them are 
becoming a serious bottleneck. 
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One development to overcome this difficulty applicable to 
analysis of the mixtures of lighter density is a new machine 
known as "Spectrosadic" which combines: (1) a program­
ming unit to select the peaks to be read; (2) an analog-to­
digital converter which converts the signal to relay contact 
closings; and (3) an analytical mass-spectrometer (see refer­
ence 3). The digits representing peak magnitudes are punched 
into IBM cards or into a perforated paper tape, or may he 
typed out directly by an electric typewriter. Thus, the work 
of reading graphical records is cut out, and data suitable for 
automatic computation is obtained immediately upon com­
pletion of the spectrometer run. The analysis is then com­
puted by a card-programmed machine or a general-purpose 
digital computer, and the report is automatically typed in a 
suitable form. 

The next development of instrumentation immediately 
needed is the corresponding machine applicable to analysis of 
mixtures of higher density. Then the labor of reduction of 
refinery data will be greatly lessened in the case of the 
analysis of batches of even the most complex mixtures. But 
variability of sampling, and the time it requires, as ,veil as 
time for pumping out between samples will still limit any 
method of analyzing batches, even after all picking of records 
and computation by hand have been replaced by automatic 
analysis. 

So engineers are approaching the problem of fuller auto­
mation from another angle. This angle is the continuous 
observing of streams with instruments that, while not so flex­
ible nor wide-range in application as those now analyzing 
batches of mixtures of 15 to 30 components, are less expensive 
and hence can be tied to one particluar job. Pump-out time 
and defects in sampling are lessened since only one stream 
passes through the instrument and its flow is seldom in­
terrupted. At present this kind of instrument is most fre­
quently used to indicate one component in one stream. For 
example, an infrared analyzer (reference 4) is used as an 
accurate indicator of the content of carbon dioxide in certain 
gas from the catalyst in a butadiene plant. The output 
signal from the infrared spectrometer indicates concentra­
tion, is telemetered several thousand feet, and produces a 
continuous record which enables the controls to be adjusted 
to maintain the catalyst at a suitable level of activity. Infrnred 
spectrometers are also continuously monitoring hydrocarbons 
in refinery streams where there is minor interference between 
the critical component and other components in the mix­
ture (reference 5). 

At least three companies (references 6, 7,) are now selling 
mass spectrometers for monitoring. These too start with re­
cording of a single component. However, with suitable pro­
gramming units they can, even at their present stage of 
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development, be used to display two to six peaks. The next 
step will be to attach a computer to the output of peak 
measurements, so that actual composition of the stream is 
displuyed. As long as only a few components are present, a 
small analog computer will probably be used. As the observ­
ing instruments measure more and more peaks, enabling 
them to analyze for more and more components, we may 
expect technology to develop to the point where a digital 
computer can be built which is sufficiently small and in­
expensive to be incorporated in the control loop with a 
spectrometer. This computer should be able to analyze the 
mixture, compare it to a standard, make the decisions neces­
sary' to actuate the controls, and eventually drive the con­
trollers as well. 

One caution should again be emphasized at this point: 
it is extremely unlikely that the human being will be elimi­
nated completely from the process of control. Machines can 
be programmed to do a large number of repetitive operations 
more quickly and more reliably than can a human being. But 
the intelligent operator will still be required when the unusual 
occurs: the phenomenon for which the new tool has not 
heen programmed. 

Before the fullest feasible automation can be achieved, we 
must learn from the wealth of data accumulated by batch 
analysis and by monitoring, just what relations exist between 
composition at various points and the desired end-product. 
Also, engineers must carefully determine the placing of con­
trollers for the best operation. These studies will take con­
siderable time, but progress is being made by the development 
of a new group of men, "system engineers." These men are 
forsaking narrow specialties and educating themselves in 
over-all aspects of refineries and chemical plants. The speed 
with which automation is achieved will depend considerably 
on how skilled they become in the correlation and interpreta­
tion of data now being accumulated. 

To summarize: The problem of large-scale automation 
usin~ both intermediate and endpoint analysis is being at­
tacked from two sides. One is monitoring and display of 
one or perhaps more indicators of composition, such as a 
mass spectrum peak or an infrared absorption at a specified 
wave length. Here the sampling variables and time lag can 
be minimized. Second, mixtures of greater range and com­
plexity are being analyzed, and the computations required 
for their solution are being mechanized. As the first ap­
proach is extended to more and more components, and as 
the instruments required for the second are simplified and 
their price decreased, the two types of instruments will con­
verge on the ultimate objective: continuous analysis of com­
plex streams of components, with automatic interpretation 
of the data and feedback to the controllers, eliminating much 
(but probably not all) of the human intervention now neces­
sary. 
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NUMBLES 

Number Puzzles for Nimble Minds 
- and Computers 

Neil Macdonald 
Assistant Editor 

A "numb Ie" is an arithmetical problem in which: digits 
have been replaced by capital letters; and there are two 
messages, one which can be reaJ 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. 

Numbles 693: 

NEG L E C T 

X JUS T L Y 

CMSTBSEM 

SCBOMBML 

ESMSLMTJ 

TENMBNLE 

L 0 L B M S J C EGO YKU ECO 

OTJTMJCO 

N B B S L B J E C M J 0 M 

28376 04674 307714 

Solution to Numble 692 

In Numble 692 in our February issue, the digits 0 through 
9 are represented by letters as follows 

S 
B 
L 
V 
D 

o 
1 
2 
3 
4 

C,K 5 
R 6 
H 7 
A 8 
E = 9 

The full message is: Care beheads bad luck. 

Our thanks to the following individuals for submitting their 
solutions to recent Numbles we have published: T. P. Finn, 
Indianapolis, Ind.; James Monagle, Brooklyn, N.Y.; D. F. 
Stevens, Berkeley, Calif.; and Robert R. Weden, Edina, 
M~~ 0 
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CALENDAR OF COMING EVENTS 

March 20-21, 1969: Infonnation Industry Association First 
National Meeting, Americana Hotel, N ew York City, N. Y.; 
contact Eugene Garfield, Institute for Scientific Information, 
325 Chestnut St., Philadelphia, Pa. 19106 

March 20-21, 1969: 7th Annual Atlantic Systems Conference, 
Americana Hotel, New York, N.Y.; contact Atlantic Systems 
Conference, P.O. Box 461, Pleasantville, N.Y. 10470 

March 24-26, 1969: 10th VIM meeting, (users group of 
Control Data 6000 computer series), Florida State Univer­
sity Union, Tallahassee, Fla.; contact Carol J. Richardson, 
Control Data Corp., 8100 34th Ave. So., Minneapolis, Minn. 
55440 

March 24-27, 1969: IEEE International Convention & Ex­
hibition, Coliseum and N.Y. Hilton Hotel, New York, N.Y.; 
contact IEEE Headquarters, 345 East 47th St., New York, 
N.Y. 10017 

March 24-28, 1969: Univac Scientific Exchange Conference, 
Chase-Park Plaza Hotel, St. Louis, Missouri, contact: Harry 
Rayner, Sperry Rand Univac, P.O. Box 8100, Philadelphia, 
Pa. 19101 

March 26-28, 1969: Seventh Annual Symposium on Bio­
mathematics and Computer Science in the Life Sciences, 
Univ. of Texas Graduate School, Houston, Tex.; contact 
Office of the Dean, U niv. of Texas Graduate School of Bio­
medical Sciences, Div. of Continuing Education, P.O. Box 
20367, Houston, Tex. 77025 

March 26-29, 1969: 16th International Meeting of The In­
stitute of Management Sciences, Hotel Commodore, New 
York, N.Y.; contact Granville R. Garguilo, Arthur Anderson 
& Co., 80 Pine St., New York, N.Y. 10005 

March 28, 1969: Association for Systems Management 18th 
Annual Spring Conference, Fairmont Hotel, San Francisco, 
Calif.; contact A.S.M. Spring Conference Registrar, P.O. 
Box 26097, San Francisco, Calif. 94126 

April 1-3, 1969: Numerical Control Society's Sixth Annual 
Meeting & Technical Conference, Stouffer's Cincinnati Inn, 
Cincinnati, Ohio; contact Peter Senkiw, Advanced Com­
puter Systems, Inc., 2185 South Dixie Ave., Dayton, Ohio 
45409 

April 8-10, 1969: General Electric 400 Users Association, Voy­
ager Beach Motel, Daytona Beach, Florida; contact Bruce 
H. Reinhold, Pittsburgh National Bank, Pittsburgh, Pa. 

April 8-10, 1969: International Symposium on "Computer 
Processing in Communications," Waldorf Astoria Hotel, New 
York City; contact Polytechnic Institute of Brooklyn, M.R.I. 
Symposium Committee, 333 Jay St., Brooklyn, N. Y. 11201, 
Attn: Jerome Fox, Executive Secretary 

April 15-18, 1969: The Institution of Electrical Engineers and 
the Institution of Electronic and Radio Engineers Computer 
Aided Design Conference, Southampton University, So 9, 
5 NH., Hampshire, England; contact Conference Dept., lEE, 
Savoy Place, London, W.C.2 

April 23-25, 1969: Honeywell "200" Users Association Spring 
1969 Conference, Chatham Center, Pittsburgh, Pa.; contact 
W. Gretzler, Anderson and Gilbert Assoc., Inc., Box 2144 
Downtown Station, Uniontown, Pa. 15201 

April 23,-25, 1969: 21st Annual Southwestern IEEE Confer­
ence and Exhibition, San Antonio Convention and Exhibi­
tion Center, San Antonio, Texas; contact William E. Cory, 
Southwest Research Institute, Box 2296, San Antonio, Texas 
78206 

April 28-30, 1969: Conference on Statistical Computation, 
Univ. of Wis., Madison; contact Dr. Roy C. Milton, Univ. 
of Wis. Computing Center, 1210 W. Dayton St., Madison, 
Wis. 53706 

May 5-6, 1969: Association For Computing Machinery 
(ACM) Symposium on Theory of Computing, Marina del 
Rey Hotel, Marina del Rey, Calif.; contact Prof. Michael A. 
Harrison, Dept. of Computer Science, Univ. of California, 
Berkeley, Calif. 94720 

May 6-9, 1969: The Association of Educational Data Systems 
(AEDS) Annual Convention, Portland Hilton Hotel, Port-
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land, Ore.; contact Wayne J. Smith, Convention Contractor, 
201 Massachusetts Ave., N.E., Washington, D.C. 20002 

May 7-9, 1969: International Joint Conference on Artificial 
Intelligence, Statler-Hilton Hotel, Washington, D.C.; contact 
Dr. Donald E. Walker, IJCAI Program Chairman, The 
MITRE Corp., Bedford, Mass. 01730 

May 13, 1969: Symposium on Extensible Languages sponsored 
by the ACM Special Interest Group on Programming Lan­
guages, Boston, Mass.; contact Carlos Christensen, Chair­
man, Massachusetts Computer Assoc., Inc., Lakeside Office 
Park, Wakefield, Mass. 01880 

May 14-16, 1969: Spring Joint Computer Conference, War 
Memorial Auditorium, Boston, Mass.; contact American 
Federation for Information Processing (AFIPS), 210 SUIlI­
mit Ave., Montvale, N.J. 07645 

May 14-28, 1969: International Exhibition, Automation-69 
(Modern Equipment for Automation of Production), Mos­
cow, USSR; contact Mikhail Nesterov, USSR Chamber of 
Commerce, Moscow, USSR. 

May 18-21, 1969: Power Industry Computer Application Con­
ference, Brown Palace Hotel, Denver, Colorado; contact 
w. D. Trudgen, General Electric Co., 2255 W. Desert Cove 
Rd., P.O. Box 2918, Phoenix, Ariz. 85002 

May 19-21, 1969: National Automation Conference of the 
Automation Dept. of The American Bankers Assoc., Conrad 
Hilton Hotel, Chicago, Ill.; contact William P. Rust, Ameri­
can Bankers Assoc., 90 Park Ave., New York, N. Y. 10016 

May 21-22, 1969: ACUTE (Accountants Computer Users 
Technical Exchange), Palmer House, Chicago, Ill.; contar.t 
ACUTE, 947 Old York Rd., Abington, Pa. 19001 

May 21-23, 1969: Seventh Annual Workshop Conference of 
the Interagency Data Exchange Program (IDEP), Sheraton­
Belvedere Hotel, Baltimore, Md.; contact E. T. Maguire, 
AvcolMSD IDEP Center, 201 Lowell St., Wilmington, 
Mass. 01887 

June 8-12, 1969: Sixth Annual Design Automation Workshop, 
Hotel Carillon, Miami Beach, Fla.; contact Dr. H. Freitag, 
IBM Watson Research Ctre., P.O. Box 218, Yorktown 
Heights, N.Y. 10598 

June 9-11, 1969: IEEE International Communications Con­
ference, University of Colorado, Boulder, Colo.; Dr. Martin 
Nesenbergs, Environmental Science Services Administration, 
Institute for Telecommunication Sciences, R614, Boulder, 
Colo. 80302 

June 16-19, 1969: Data Processing Management Association 
(DPMA) 1969 Internat'l Data Processing Conference and 
Business Exposition, Montreal, Quebec, Canada; contact 
Mrs. Margaret Rafferty, DPMA, 505 Busse Hwy., Park 
Ridge, Ill. 60068 

June 16-21, 1969: Fourth Congress of the International Federa­
tion of Automatic Control (IFAC), Warsaw, Poland; contact 
Organizing Comm. of the 4th IFAC Congress, P.O. Box 903, 
Czackiego 3/5, Warsaw 1, Poland. 

June 17-19, 1969: IEEE Computer Group Conference, Leam­
ington Hotel, Minneapolis, Minn.; contact Scott Foster, The 
Sheffield Group, Inc., 1104 Currie Ave., Minneapolis, Minn. 
55403 

June 19-20, 1969: Assoc. of Data Processing Service Organiza­
tions Management Conference, Sheraton Ritz Hotel, Min­
neapolis, Minn.; contact Jerome L. Dreyer, Assoc. of Data 
Processing Service Organizations, Inc., 420 Lexington Ave., 
New York, N.Y. 10017. 

June 19-20, 1969: Seventh Annual Conference of the Special 
Interest Group, Computer Personnel Research of the Asso­
ciation of Computing Machinery, Univ. of Chicago, Chi­
cago, IlL; contact Dr. Charles D. Lothridge, General Elec­
tric Co., 570 Lexington Ave., New York, N.Y. 10022 

June 21-28, 1969: Second Conference on Management Sci­
ence for Transportation, Transportation Center at North. 
western University, 1818 Hinman Ave., Evanston, Ill. 60204; 
contact Page Townsley, Asst. Dir., Management Programs, 
1818 Hinman Ave., Evanston, Ill. 
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June 23-24, 1969: National Gaming Council Eighth Sym­
posium, Sheraton-Elms Hotel, Excelsior Springs, Mo.; con­
tact Dr. Richard L. Crawford, Booz, Allen Applied Research 
Inc., 911 Walnut St., Kansas City, Mo. 64114 

June 30-July 1, 1969: ACM/IEEE/SHARE/SCi Conference 
on Applications of Continuous System Simulation Lan­
guages, Sheraton-Palace Hotel, San Francisco, Calif.; con­
tact Robert Brennan, IBM Scientific Center, 2670 Hanover 
St., Palo Alto, Calif. 

June 30-July 3, 1969: Institution of Electrical Engineers Con­
ference on Computer Science and Technology, Univ. of Man­
chester Institute of Science and Technology, Manchester, 
England; contact Conference Secretariat, Institution of Elec­
trical Engineers, Savoy Place, London, W.C.2, England. 

Aug. 6-8, 1969: Joint Automatic Control Conference, Univ. of 
Colorado, Boulder, Colorado; contact unknown at this 
time. 

Aug. 11-15, 1969: Australian Computer Society, Fourth Aus­
tralian Computer Conference, Adelaide Univ., Adelaide, 
South Australia; contact Dr. G. W. Hill, Prog. Comm. 
Chrmn., A.C.C.69, C/-C.S.I.R.O., Computing Science Bldg., 
Univ. of Adelaide, Adelaide, S. Australia 5000. 

Aug. 25-29, 1969: Datafair 69 Symposium, Manchester, 
England; contact the British Computer Society, 23 Dorset 
Sq., London, N.W. 1, England 

Sept. 8-12, 1969: International Symposium on Man-Machine 
Systems, St. John's College, Cambridge, England; contact 
Robert C. McLane, G-MMS Meetings Chairman, Honeywell 
Inc., 2345 Walnut St., St. Paul, Minn. 55113 

Sept. 28-0ct. 1, 1969: Association for Systems Management 
International (formerly Systems and Procedures Association) 
International Systems Meeting, New York Hilton Hotel, New 
York City, N.V.; contact Richard L. Irwin, Association for 
Systems Management, 24587 Bagley Rd., Cleveland, Ohio 
441311. 

Oct. 1-5, 1969: American Society for Information Science, 
32ml Annual Meeting, San Francisco Hilton Hotel, San 
Francisco, Calif.; contact Charles P. Bourne, Programming 
Services, Inc., 999 Commercial St., Palo Alto, Calif. 94303. 

Oct. 6-10, 1969: Second International Congress on Project 
Planning by Network Analysis, INTERNET 1969, Inter­
national Congress Centre RAI, Amsterdam, the Netherlands; 
contact Local Secretariat, c/o Holland Organizing Centre, 
16 Lange Voorhout, The Hague, the Netherlands 

Oct. 13-16, 1969: Association for Computing Machinery 
(ACI\f) Symposium an Data Communications, Calloway 
Gardens, Pine Mountain, Ga.; contact Edward Fuchs, Room 
2C-51 Il, Bell Telephone Laboratories, Inc., Holmdel, N. J. 
077:~5; Walter J. Kosinski, Interactive Computing Corp., 
P.O. Box 447, Santa Ana, Calif. 92702 

Oct. 15-17, 1969: IEEE Tenth Annual Symposium on Switch­
ing and Automata Theory, University of Waterloo, Waterloo, 
Ontario, Canada; contact Prof. J. A. Brzozowski, Dept. of 
Applied Analysis and Computer Science, University of 
Waterloo, Waterloo, Ontario, Canada 

Oct. 22-24, 1969: IEEE 1969 Systems Science and Cybernetics 
Conference, Philadelphia, Pa.; contact C. Nelson Dorny, 
Moore School of Electrical Engineering, Univ. of Pa., Phila-
delphia, Pa. 19104. ~/ 

Oct. 27-31, 1969: Business Equipment Manufacturers Assoc. 
(BEMA) Annual Business Equipment Exposition and Man­
agement Conference, New York Coliseum, Columbus Circle, 
New York, N.Y. 10023; contact Laurance C. Messick, Busi­
ness Equipment Manufacturers Assoc., 235 East 42nd St., 
New York, N.Y. 10017 

Oct. :10-31, 1969: Assoc. of Data Processing Service Organiza­
tions Management Conference, Regency Hyatt Hotel, At­
lanta, Ga.; contact Jerome L. Dreyer, Assoc. of Data Process­
ing Service Organizations, Inc., 420 Lexington Ave., New 
York, N.Y. 10017. 

November 15-16, 1969: ACUTE (Accountants Computer 
Users Technical Exchange), Jack Tar, San Francisco, Calif.; 
contact ACUTE, 947 Old York Rd., Abington, Pa. 19001 

Nov. 18-20, 1969: Fall Joint Computer Conference, Conven­
tion Hall, Las Vegas, Nev.; contact American Federation for 
Information Processing (AFIPS), 345 E. 47th St., New 
York, N.Y. 10017 D 
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C·a 
PROBLEM CORNER 
Walter Penney, CDP 
Problem Editor 
Computers and Automation 

PROBLEM 693: HOMEWORK ON THE RANGE 

"It's an interesting problem," said AI, straightening up 
from the flow chart he had been working on. "This may not 
he the best way to go about it, but it ought to get the answer 
- at least to four decimal places." 

"What problem is this?", asked John. 
"\,y ell, it's part of the homework in our programming 

course. We have to find the range of N for which [N] + 
[N::!] = [N3], where [N] is the greatest integer in N. Here's 
how I'm going to go about solving it." He pointed to the 
flow chart. 

"The required range of N will then be from A to B," Al 
went on. 

John studied it a few moments. "It looks good, but l don't 
think it will do what you expect," he said. 

"Why not? If I work up from 1, which is too small, I 
ought to hit the lower limit, and if I work down from 2, 
which is too large, I ought to hit the upper limit. Right?" 

"Perhaps, but I think you're in for a disappointment." 
What is wrong? 

Solution to Problem 692: A Strain on the Brainware 

The position of the item in I row, J column will be given 

by N (I _ 1) + J _ I (I - 1) 
2 D 

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. 
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APPLICATIONS 

WINTER'S DAMAGE TO ROADS IS 
UNDER COMPUTER STUDY BY 
ENGINEERS AT UNIV. OF ALASKA 

Damage to roads, and other s truc­
tures, caused by winter's repeated 
freezi ng and thawi ng of uns table 
soils is being investigated by en­
gineers at the Universi ty of Alaska 
(College, Alaska). The transfer of 
heat in soils is a particular prob­
lem to Alaskan highways, ai rport 
runways, and underground uti li ties. 
The studies are aimed at reducing 
seasonal damage to highways and 
other structures in cold climates. 

Engineers are using a special 
test apparatus to monitor soil 
samples. Every 12 seconds data 
about the effects of temperature, 
mois ture content, and other fac­
tors, is automatically punched into 
IBM cards. This information is 
being used by the university's IBM 
Sys tem/360 Model 40 to create a 
mathematical model of the earth's 
crust toa depth of 75 feet. Using 
the computer in this wa~ engineers 
can simulate differing soil condi­
tions and determine how they are 
affec ted by freezi ng and thawi ng • 

Compu~er-assisted analysis to 
date inc;licates that a judicious 
use of styrofoam added to perma­
nent ly frozen soils prior to pav­
ing would help stabilize road beds 
and prevent seasonal buckli ng and 
other damage. The studies may also 
lead to the agricultural develop­
ment of areas where sub-surface 
soils remain permanently frozen 
throughout the year. 

UTAH "JOB BANK" USES COMpUTER 
TO MATCH UNEMPLOYED PERSONS 
WITH WORK OPENINGS 

A system of finding jobs for 
Utah workers through a computerized 
job bank recently was disclosed in 
a joint announcement by U.S. Sec­
retary of Labor George P. Shul.tz 
and Governor Cal vi n L. Rampton. 
The automated job matching opera­
tion employs an RCA Spectra 70/45 
compu ter - communications sys tem. 
Utah was selected by the Federal 
Government for the job matching 
pilot project in 1966. Project 
costs are borne entirely by the 
Bureau of Employment Securi ty in 
Washington. 

Job matching works in the fol­
lowi ng manner. An employer wi th 
an openi ng phones an Employment 
Securi ty Office. His specifications 
are t ransmi t ted from a Video Data 
Terminal over telephone lines to 
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the central computer. Details on 
the Department's annual total of 
some 80,000 job-seekers are stored 
for match-ups in mass random access 
fi les, along wi th complete i nforma­
tion on 50,000 nonfarm openings. 
The computer searches its files, 
in seconds, for persons whose job 
skills match the opening. 

The same process occurs when a 
job-seeker registers. The file is 
searched to see if his qualifica­
tions can be matched to a vacancy. 
If not, they are stored electronic­
ally for later matches. If he se­
cures the job, his name is removed 
from the rolls of the unemployed. 

Information on job matches is 
transmi t ted over telephone ci rcui ts 
to high-speed terminal printers, 
located at the Salt Lake Ci ty and 
Ogden offices. The copy is then 
delivered to the Employment Secur­
i ty office and his client. Overall 
time to furnish a matching is only 
a few minutes. 

ARCHITECTURAL FIRM IS USING A 
COMPUTER TO "TOUR" BUILDING 
STILL ON THE DRAWING BOARD. 

Bradley and Bradle~ Architects, 
Inc., Fort Wayne, Ind., a fi rm spe­
cializing in the design of commer­
cial and industrial structures, is 
using an IBM 1130 computer linked 
to a plotter to take electronic 
"tours" of buildings still on the 
drawing boards. Design data fed 
into the computer yields a set of 
perspective drawings showing inter­
ior or exterior views of the pro­
posed structure from virtually any 
angle. 

To use the desk-sized 1130, a 
designer transfers sketch data onto 
punched cards for computer entry. 
The computer analyzes the data to 
determine dimensions and elevations 
and how the surfaces relate to form 
the building. To produce a draw­
ing showing a proposed bui Iding 
from a particular angle, the de­
Signer enters a punched card into 
the system containing information 
on the viewing distance, angle of 
elevation and perspective desired 
in the graphic print-out. The plot­
ter, activated by the computer, 
produces the drawing in one to ten 
minutes depending on the number of 
surfaces involved. If another view 
from a different angle is desired, 
the des igner enters another card 
with the new specifications. 

With their new method of evalu­
ating tentative design plans, Brad­
ley and Brad ley archi tects are able 
to study substantially more design 
variations than would be possible 
using manual drafting methods. Carl 
Bradley, company president, said, 

"We can keep asking questions about 
what would happen if we change this 
dimension or that elevation and 
li terally see the impact such changes 
would have on space relationships, 
structural s tabi li ty and phys ical 
appearance. The cost of examining 
all of these possibilities through 
hand-drawn designs would be pro­
hibitive." 

COMPUTER-GUIDED RADIO TELE­
SCOPE MAY PREDICT HARMFUL 
PROTON SHOWERS IN SPACE 

Unti 1 the advent of travel be­
yond the earth's atmosphere, man 
had not traveled far enough into 
s pace to be serious ly affec ted by 
proton showers - a form of high­
intensity solar radiation. These 
showers sometimes follow large so­
lar flares and present some of the 
same radiation hazards as found in 
a 100 megaton nuclear explosion. 
To reduce the chances of exposure 
to such showers, Dr. Edward Al t­
shuler, chief of the Millimeter 
Wave Branch of the Ai r Force Cam­
bridge Research Laboratories (AFCRL) 
in Waltham, Mass., is attempting to 
develop a technique for predicting 
when they will occur. 

The teChnique employs a computer­
directed antenna that scans the 
sun's surface. Using an IBM 1800, 
the radio antenna maps the temper­
ature of the sun's surface at ap­
proximately 250 separate poi nts each 
day. By measuring the intensi ty of 
the millimeter wave radiation emi t­
ted from the sun, regions from which 
solar flares may originate are 
identified. These areas of intense 
millimeter activity are then moni­
tored. When their temperatures 
reach a critical point, there is 
then a high probabi li ty that proton 
showers will follow. 

Ul timately, these data may be 
used to alert travelers in space of 
an impending proton shower. "If we 
have enough warning, say a minimum 
of six hours," Dr. Altshuler says, 
"we could bring a spacecraft down 
or take precautionary measures such 
as facing the ship's rocket engines 
toward the sun so they could act as 
a shield." 

The system being used was devel­
oped for the Air Force by Logicon, 
Inc., a Los Angeles fi rm specializ­
ing in computerized control systems. 

CONNECTICUT WELFARE WORKERS 
RECEIVE AID FROM COMPUTER 

The Connecticut State Welfare 
Department (Hartford) has begun to 
use a computer to assist its case 
workers in meeting the needs of some 
35,000 Public Assistance cases. 
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Typewri ter-like terminals have been 
installed in field offices in the 
New Haven and Norwich Districts, 
linking them by communications lines 
to an IBM Sys tem/360 Model 50 at 
the state's data processing center 
in Hartford. When the sys tem is 
fully implemented, the computer 
will maintain individual case re­
cords, receive and acknowledge rec­
ommendations from case workers, 
and answer specific queries for 
them. Gradually, all of the Dis­
trict Offices in the state will be 
included in the network. 

The system's first main job is 
to speed the exchange of thousands 
of messages affecting individual 
welfare cases. These messages in­
clude address changes, changes in 
mari tal status or the number of 
children ina family, and other 
vital social data. Until now, the 
exchange of information between 
headquarters and the field was done 
by mai 1 and telephone. With the 
computer system, case workers will 
spend less time on paperwork and 
concentrate on providing individu­
al professional service to clients: 
Before visiting a client, the case 
worker may review the current data 
on the case by calling for a print­
out of the record on the terminal. 

To use the system, a terminal 
operator types a coded message on 
the keyboard of an IBM 2740 communi­
cations terminal. The computer 
automatically prints out its re­
~ponse on the terminal. Safeguards 
have been built into the system to 
insure that only authorized Welfare 
Department personnel have access to 
the confidenti al information stored 
in the computer. 

As part of future planning, the 
department's computer may exchange 
data wi th computers in hospi tals 
and insurance companies to aid in 
the handling of medical assistance 
claims. Persons receiving aid under 
the Connecticut welfare program 
include the aged, the blind, the 
disabled,dependent children, resi­
dents of boarding homes, and those 
who are eligible for medical aid 
only. 

EDUCATION NEWS 

TRAVELING FELLOWSHIPS 
ESTABLISHED BY THE 
THOMAS J. WATSON FOUNDATION 

The Thomas J. Watson Foundation 
(Providence, R.I.) has announced 
establishment of a traveling fel­
lowship program providing a year of 
independent study and travel abroad 
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for 50 college graduates of out­
standing promise. The Foundation 
was established in 1961 as a char­
i table trus t by the late Mrs. Thomas 
J. Watson, Sr., in memory of her 
husband, the founder of IBM Corpor­
ation. The Watsons' daughters and 
sons decided to establish this 
traveling fellowship in view of 
thei r parents' long-standing in­
terest in world affairs. Fellows 
wi 11 be chosen from among candi­
dates nominated by 25 moderate­
sized U.S. COlleges and universi­
ties participating in the program. 
The grants wi 11 be awarded annually. 

All students in their initial 
graduate year, regardless of their 
career plans, may take part in the 
program. Although over-all aca­
demic records and extracurricular 
acti vi ties wi 11 be taken into ac­
count, the principal selection cri­
teria will be the individual's po­
tential for leadership and excel­
lence in his chosen field. The 
graduates selected will be able to 
devise thei r own programs of travel 
and study, and pursue them wi th 
considerable independence. They 
may choose to develop further thei r 
knowledge in previous fields of 
study or to explore new areas of 
interest. Fellowships will carry 
stipends of $6,000 for single stu­
dents and $8,000 for those who are 
married. 

From approximately 100 nominees 
four from each of the 25 parti­

cipating colleges and universities 
- 50 winning Fellows will be an­
nounced this March. Colleges and 
uni versi ties participating in the 
program are: Amherst, Antioch, 
Bates,Bowdoin, Brandeis, Carleton, 
Colgate,Davidson, Dickinson, Grin­
nell,Hamilton, Johns Hopkins, Ken­
yon, Lawrence, Middlebur~ Occident­
al, Oberlin, Pomona, Reed, Swarth­
more,Trinity (Conn.), Tufts, Union, 
Wesleyan, and Williams. 

ANIMATED COMPUTER 
EDUCATION OFFERED BY 
EDUTRONICS OF CALIF. 

A filmed sequence on File Or­
ganization, Design and Processing 
is available from Edutronics of 
California, Inc., Costa Mesa, Calif. 
The sequence employs Animated Com­
puter Education (ACE) and is the 
first of a planned series covering 
all positions and job functions in 
an EDP department. 

ACE uses animation to depict 
computer system functions in proper 
time relationship, even when they 
happen simultaneously. Relation­
ships are quickly grasped, concepts 
are fully unders tood. The addi tion 
of color and sound to animation re­
inforces its teaching power. 

The system includes subject mat­
ter in film cartridges, daylight 
rear-projection viewer, hi-fi ear­
phones, workbook materials, and 
Guidelines for Professional Devel­
opment. Although des igned prima ri ly 
for programmer trainees and junior 
programmers, the sequence is also 
pertinent to management, sys tems 
analysis, and computer operators. 

- Edutronics 

File Organization. Design and 
Processing, together with viewer, 
headset, and supplemental materi a 1 s, 
is available on a lease basis. 
(For more information, designate 
:/1:41 on the Reader Service Card.) 

NAVAL ACADEMY MIDSHIPMEN 
NOW TAKING FOUR CREDIT 
COURSES FROM COMPUTER 
AT U.S. NAVAL ACADEMY 

Working at a terminal, a U.S. 
Naval Academy midshipman studies 
one of four credit courses bei ng 
taught at the U.S. Naval Academy 
(Annapolis,Md.) for the first time 
by computer. At the beginning of 

the 1968 fall semester, an experi­
mental IBM 1500 Instructional Sys­
tem, began teachi ng Russ ian, Thermo­
dynamics, Physics and Fluid Dynamics 
to some 150 midshipmen. At the same 
time, hundreds of other midshipmen 
were receiving traditional class­
room instruction in the same four 
subjects. The new system is serv­
ing as the basic research tool in 
the Academy's approach to computer­
assisted instruction. 
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The central computer of the new 
system, an IBM 1800, automatically 
flashes information, study direc­
tions and questions on the TV-like 
termi nal screens. It also operates 
slide projection uni ts (center), 
presenting study material related 
to screen displays. Midshipmen 
respond to terminal instruction and 
questions by typing answers on the 
keyboard or by using a light pen 
(shown in student's hand). 

The central computer keeps a 
runni ng log of each student's term­
i nal responses and use of media. 
Computer-generated reports of this 
information, immediately available 
at the end of each class session, 
allow USNA researchers to improve 
and refine the computer system's 
curriculum materials. "Our research 
objectives," said USNA Superintend­
ent Rear Admi ral James Cal vert, "are 
to s tatis tically prove howmuch CAl 
accelerates the learning process, 
and exactly where in the curriculum 
the technique is most effective." 

The same four subj ects now are 
being taught to a different and 
larger group of midshipmen during 
the 1969 spring semester. By 1972 
Academy officials expect some form 
of CAl to be part of the normal 
curriculum for nearly 4,000 mid­
shipmen. 

SPECIAL COURSES FOR HOSPITALS 
DEVELOPED BY COMPUTER 
EDUCATION FIRM 

Compu ter Envi ronments Corpora­
tiC'n, lIanover, N.H., has announced 
the avai labili ty to hos pi tals and 
other health care organizations of 
a special computer training course 
enti tIed "Hospi tal Business Sys­
tems". The course prepares gradu­
ates for lower and middle manage­
ment posi tions in hospi tal busi­
ness operations. 

The "Hospital Business Syst~~s" 
course balances background lectures 
with live problems informs design, 
sys tem flow charti ng, computer pro­
grammi ng and actual "hands-on" com­
puter operation. The modular 200-
plus hours of ins truction makes it 
easy to adjust the program to spe­
cifi c needs of students who may have 
had some prior experience ei ther in 
computer operations or hospital 
procedu res. 
(For more information, designate 
n:42 on the Reader Service Card.) 

COMPUTER COURSE USES 
PRE-RECORDED CASSETTES 

Dynaphonics, Inc., Dayton, Ohio, 
is offering a tape-recorded course 
in the fundamentals of electronic 
data processing, designed for the 
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businessman who wishes to learn 
computer basics and keep up wi th 
the data processing field. The 
course is designed to make busi­
nessmen conversant wi th more than 
800 EDP terms rangi ng from common 
words like "software" to technical 
ones like "piezoelectric". 

The course comes on pre-recorded 
tape cassettes which can be played 
on any standard cassette recorder. 
It is available in a bookshelf 
binder, and runs nine hours. 
(For more information, designate 
n:43 on the Reader Service Card.) 

NEW PRODUCTS 

Digital 

HONEYWELL SERIES 16 LOW-COST 
TIME-SHARING SYSTEM / Honey­
well Computer Control Division 

Series 16 time-sharing system 
(H1648) from Honeywell Computer 
Control Division, Framingham,Mass., 
handles up to 48 simultaneous users 
for $12 per termind per day, ac­
cording to T. Paul Bothwell, divi­
s ion vice pres ident and general 
manager. He said many users are 
paying a typical price of $100 per 
terminal per day in subscription 
charges for a similar functional 
capabi li ty • 

Three processors are used in 
the Honeywell Series 16 time-shar­
ing system: a communications pro­
cessor (a DDP-416 computer wi th 
4,096 words of core memory and full 
cycle time of .96 microseconds); a 
control processor (a DDP-516 com­
puter with 32,768 words of memory): 
and a job processor (a DDP-516 com­
puter wi th 32,768 words of memory). 

The communications processor acts 
as a line handler; it receives in­
formation from the user's terminal 
and formats it for input to the 
other processors. Conversely, it 
transmits responses from these pro­
cessors to the user's terminal. The 
control processor monitors all ac­
tivity within the system. It con­
trols the sequence in which requests 
are serviced, monitors the flow of 
input and output data and logs in­
formation on services provided for 
each user. The job processor per­
forms job requests. It compiles 
programs and executes jobs under 
the direction of the control pro­
cessor. 

Total main memory provided by 
the three processors is 136,000 
eight-bit bytes. Memory is allo­
cated to users ina maximum uni t of 
16,000 words or 32,000 eight-bi t 
bytes. Average response time at a 
user's terminal is three to five 
seconds. Two disk uni ts are stand­
ard with the minimum configuration. 

One is used for sys tem storage; the 
other for up to 7.2 million eight­
bi t bytes of user storage. Two 
magnetic tape uni ts for user file 
backup are provided with the mini­
mum system. 

A variety of computer languages 
are avai lable, some that do not re­
quire that users be computer spe­
cialists. Applications packages 
are available covering business 
and statistical routines and engi­
neering and scientific uses. 
(For more information, designate 
n:44 on the Reader Service Card.) 

Digital-Analog 

DIGITAL HYBRID EXPANSION 
PACKAGE / Honeywell Computer 
Control Division 

A hybrid expansion package de­
signed for TR-48 analog computer 
users has been announced by Honey­
well's Computer Control Division 
in Framingham, Mass. The DDP-516/ 
TR-48 hybrid sys tem is designed 
for bio-medical analysis, teaching 
analog and digital computing tech­
niques, process modeling, control 
system analysis and design and sim­
ulation of physical phenomena. 

The new system provides a Honey­
well DDP-516 compute~ analog link­
age and a hybrid software package. 
Honeywe 11 wi 11 provide its standard 
DDP-516 t rai ni ng course to hybrid 
system customers together wi th a 
special hybrid course at no charge. 
(For more information, designate 
n:45 on the Reader Service Card.) 
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Special Purpose Systems 

DIAGNOSTIC COMPUTER FOR 
MANUFACTURERS AND USERS / 
Digital Systems Corp. 

A low-cost diagnostic computer, 
capable of determining in one to 
two seconds whether a logic card is 
funct~oning properly, has been an­
nounced by the Digital Systems 
Corp., Cleveland, Ohio. Suitable 
for both manufacturers and users 
the new computer performs operation; 
that previous ly have requi red ma­
chines costing up to 10 or 15 times 
more. The new Model III will test 
indi vidual logic modules, i ndi vidu­
al IC's, logic car:ds containing 
ei ther IC' s or discrete components 
cable assemblies, and complete rack 
systems. It also is useful in in­
itial design of logic circuits in 
debugging prototypes, and in ~ro­
duction testing. 

In operation, the Model III tests 
a logic circuit card against a 
punched tape that has been pro­
grammed to specify the input and 
output voltages of all the signifi­
cant signals on the card. Tape is 
read at 450 characters per second 
wi th an average of six character~ 
b~ing requi red per area being tested. 
SInce about 75 tests are thus con­
ducted per second, and an average 
logic card requi res from 100 to 150 
tests, a complete card is tested in 
1 to 2 seconds. Optional features 
permit the Model III to be pro­
grammed directly by a small general 
purpose computer, wi thout use of 
punched tape; the computer wi 11 aid 
in prepa ri ng the tes t program and 
also in isolating errors detected 
by checking. 

Standard models of the device 
are primarily intended for testing 
TTL and DTL logic circuits with 64 
pins or less. An optional inter­
face package, which converts the 
computer to voltage levels other 
than zero and plus 5 volts also 
permi ts testing of MOS and di~crete 
logic cards. 
(For more information, designate 
#46 on the Reader Service Card.) 

"CREDITMASTER", A SYSTEM FOR 
AUTHORIZING CREDIT-CARDS / 
Digital Data Systems Corp. 

Digi tal Data Sys tems Corp., Penn­
s auken, N.J., has announced a new 
credit-card authorizing system to 
help department stores eliminate 
losses from fraud and bad debt. 
The system meets credit verifying 
needs of retailers as small as those 
with just ten sales counters,up to 
big national chains wi th as many as 
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10,000 sales counters across a con­
tinent. The "Creditmaster" System 
consists of a sales-counter card 
reader about the size of a desk 
telephone, and a computerlike cen­
tral processor and credit-office 
console. 

Kenrick Stephenson, engineering 
vice president of the firm and de­
veloper of "Credi tmaster" is shown 
examining the system's circui t board, 

which contains 20 of the latest 
Texas Ins truments micro-ci rcui ts. 
These devices take just a few mil­
lionths of a second to translate a 
12-digi t credi t card number into an 
electronic signal. The signal ini­
tiates a search of numbers stored 
in the memory, to determine' whether 
the past record of the customer is 
regular enough to justify author­
ization of credit. 

In operation, the clerk places 
a customer's credit card in her 
card reader, presses a series of 
buttons, and within one second the 
p:ocessor flashes signals (tiny 
lIghts on the card reader which are 
hidden from the customer's view) 
back to the clerk, indicating what 
the central processor has found. 

With Digital Data System's equip­
ment, the central processor can 
be programmed to permi t cus tomers 
wi th accounts in good standing to 
make purchases up to a much higher 
floor level than usual - perhaps 
$150 or more. (The floor limit is 
the arbitrary dollar figure set by 
the store for credi t-card purchases 
wi thout need for back-office appro'v­
aI, usually between $25 and $50.) 
For spe.cia.l purchases - for example, 
preSCrIptIon drugs - the central 
processor can be programmed to au­
thorize automatically even over­
limi t purchases for marginal accounts. 

Cost for leasing Digital Data's 
"Credi tmaster" system depends on the 
size of the store, the number of 
branches and sales counters to be 
covered, and the number of credi t 
card accounts it has. The lease 
price includes training of sales 
personnel and all maintenance. 
(For more information, designate 
#47 on the Reader Service Card.) 

Teaching Devices 

REMOTE TERMINAL FOR TIME­
SHARING OF ANALOG/HYBRID 
COMPUTER / Applied Dynamics 

The DYNAMICS TERMINAL, a compac t, 
desk-top computer device, nowmakes 
possible the time-shared use of 
analog/hybrid computers. Developed 
by Applied Dynamics Inc. (Ann Arbor 
Mich.), the DYNAMICS TERMINAL i~ 
said to obsolete the need for the 
numerous small analog computers 
previously required in teaching and 
training applications. 

By equipping each student's desk 
wi th a DYNAMICS TERMINAL device 
mul tiple station access is provided 
to a large central research com­
puter, enabling a single instructor 
to present, monitor and demonstrate 
various problem solutions to groups 
of up to 64 students simultaneous ly. 
~o formal training in analog, dig­
I tal or hybrid programmi ng is re­
quired for either student or in­
structor in order to utilize the 
TERMINAL concept. 

Whi Ie the indi vidual TERMINALS 
"share" the large central computer 
?n a sequential basis, thei r nearly 
Instantaneous response time - up 
to 1000 time-shared solutions per 
second - is considerably faster 
than that of existing time-shared 
general purpose digital computers. 
(For more information, designate 
#48 on the Reader Service Card.) 

Memories 

370 CORE MEMORY SYSTEM / 
Fabri-Tek Inc. 

A new 370 Core Memory Sys tem, de­
veloped by Fabri-Tek Inc., Mi nne­
apolis, Minn., is the first in a 
family of modular, compact and ex­
pandable Fabri-Tek memory systems. 
The 370 Memory basic module sizes 
are IK to 4K by 40 bi ts, wi th ex­
pansion capaci ties of up to 655 360 
bits. ' 
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A basic 370 System offers three 
full-cycle memory speeds of 750 
nanoseconds, 1 microsecond and 1.5 
microsecond. Access times are 325 
nanoseconds, 350 nanoseconds and 
400 nanoseconds, respectively. The 
following modes are standard: full 
cycle, half cycle, and split cycle. 
All sub-assemblies, including stacks, 
are pluggable. Inter-face circuits 
are compatible with a wide range 
of interface logic levels. A wide 
range of options are available for 
the 370 Memory. 
(For more information, designate 
u49 on the Reader Service Card.) 

TWO FASTER VERSIONS OF 
IBM 2314 / IBM Corporation 

IBM Corporation, Whi te Plains, 
N.Y., has announced two newversions 
of the IBM 2314 di rect access s tor­
age faci li ty - each wi th an average 
access time 20% fas ter than the one 
model previously available. One of 
the new disk storage models, wi th 
five independent disk units, has a 
storage capaci ty of 145.8-mi Ilion 
bytes; the larger new disk storage 
model, wi th eight disk uni ts, has 
a capacity of 233.4-million bytes. 

The new 2314 vers ions include 
thei r own control uni ts and are de­
signed for use with System/360 
Models 30, 40, 50, 65, 67, 75 and 
05. Average access time is 60 mil­
liseconds; minimum access time is 
25 mi lliseconds. Existing program­
mi ng and data formatting for the 
2314 (fi rs t announced in November 
1(66) can be used wi th the new ver­
sions. First customer shipments 
for bOlh new versions are scheduled 
for lhe third quarter of this year. 
(For more information, designate 
u50 on the Reader Service Card.) 

Software 

ACCOUNfS PAYABLE SYSTEM / Del ta 
Data Systems Inc., College Park, 
Md. / Des igned for use by a single 
or multi-divisional company, the 
sys lem produces seven accounts 
payable reports and prints the 
re~uired checks. The system has 
been developed for use on an IBM 
Syslem/360 system; the eleven 
programs comprising the system 
have been written in COBOL. 
(For more information, designate 
uSI on the Reader Service Card.) 

ALJrmtATED SAVINGS AND LOAN SYSTEM I 
The Dikewood Corp., Albuquerque, 
N.M. / The sys tem provides ex­
lens i ve and complete analytical 
reports and meets all savings and 
loan requirements of the Federal 
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Reserve Board. It is divided 
into two parts, Part I: Savings 
Accounts, and Part II: Loan Ac­
counts, which are avai lalbe as 
separate units. Based on daily 
updating of individual accounts, 
the sys tem can be tai lored to run 
on most medium-scale computers. 
Complete documentation and trai n­
ing programs are available. 
(For more information, designate 
u52 on the Reader Service Card.) 

BOSS (Busi ness Oriented Software 
System) / Information Control 
Systems, Inc., Ann Arbor, Mich. / 
A two pass assembler designed for 
use by the business community 
wi th any of the DEC PDP fami ly of 
8 computers. BOSS was developed 
for ease in programming business 
oriented applications such as: 
payroll, general ledge~ accounts 
receivable and payable, etc. A 
bas ic knowledge of everyday ari th­
metic is all the user needs to 
program this language. 
(For more information, designate 
U53 on the Reader Service Card.) 

CADlC (Computer-Aided Design of In­
tegrated Ci rcui ts) / Norden di vi­
sion of United Aircraft, Norwalk, 
Conn. / Offered to the electronics 
industrY,CADIC has been success­
fully applied to the des ign of 
complex microcircuitry. Circuit 
layout is performed by automatic 
computer programs, subject to the 
human review and modification. 
It produces automatic preparation 
of initial layout, and, after 
revisions by the designer, gen­
erates fi nal plots of mask pat­
terns. Norden said it can pro­
vide CADlC program tapes and asso­
ciated instructions, for instal­
lations at customer facili ties, 
or will operate the system for a 
customer at its own computer 
laboratory. 
(For more information, designate 
u54 on the Reader Service Card.) 

CURFIT / Optimization Associates, 
Inc., Pittsburg, Pa. / A general 
purpose non-linear curve fitting 
program (CURFIT) which broadens 
the choice of functions to which 
data can be fitted. The program 
will fit sets of data points with 
non-linear combinations of ele­
mentary or higher functions. The 
method utilizes the General Orth­
onormal Optimization Procedure 
(GOOP) and the fit can be com­
puted according to any even LP 
norm. A version of the program 
capable of handling functions of 
several variables also is avail­
able. CURFIT is available as an 
object program ready for instal­
lation on the user's computer at 
$2500 plus an installation charge, 
or as a source program in FORTRAN 
or ALGOL at $8500. Mathematical 
descriptions of the program as 

well as usage manuals are provided. 
(For more information, designate 
u55 on the Reader Service Card.) 

DISPLAYALL / Informatics Inc., Sher­
man Oaks, Calif. / A proprietary 
software package designed to re­
duce the time requi red to develop 
on-line application programs for 
IBM 2250/2260 display terminals. 
The package cons is ts of a display 
generation and checking program; 
a muiti-console executive routine; 
higher order display programming 
statements; and application in­
terfacing utilities. DISPLAYALL 
operates under OS/360 and may be 
used with Assembler Language and 
FORTRAN IV. The price is $9500 
installed. 
(For more information, designate 
u56 on the Reader Service Card.) 

EASYTRIEVE/300 / Management Science 
Systems, Rockville, Md. / A pro­
prietary information retrieval 
and reporting program available 
for the IBM Sys tem/360, RCA Spec­
tra 70, and IBM 1401 computers. 
Information is extracted from 
magnetic tape files and reports 
are generated in standard or user­
defined formats. The program has 
special capabilities for account­
ing and statistical reporting, 
mailing label generation, and 
data file editing. Queries are 
wri tten in a free-form English­
like control language that is de­
signed expressly for use by per­
sonnel with littleorno computer 
background. EASYTRIEVE will be 
leased for $4800, which includes 
installation, indoctrination sem­
inar, users manual, and mainten­
ance warranty. 
(For more information, designate 
u57 on the Reader Service Card.) 

QUICK-DRAW / The National Cash Reg­
ister Co., Dayton, Ohio / A docu­
mentation sys tem which automatic­
ally produces computer-prepared 
flowcharts and related cross­
reference listings. The program 
source language statements just 
as originally prepared for the 
compiler are used as input. Quick­
Draw generates documents for AUTO­
CODER, BAL, PL/I, COBOL, FORTRAN, 
and other languages, and is avail­
able for mos t manufac turers' hard­
ware. 
(For more information, designate 
u58 on the Reader Service Card.) 

REAL TIME COBOL / Martenson Associ­
ates, Park Forest, Ill. / System 
provides for the administration 
of remote terminal devices such 
as the IBM 2260 and the IBM 2740. 
Any existing file organization 
can be used; records and data may 
be retrieved,displayed, updated, 
or otherwise controlled using 
COBOL. The program requires an 
IBM System/360 Model 40 wi th 128K 
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using DOS. Remote terminals can 
be simulated. 
(For more information, designate 
u59 on the Reader Service Card.) 

SCORE / Atlantic Software Inc., 
---pjiiladelphia, Pa. / An information 

management sys tern which can be 
used as: an information retrieval 
system; an automatic report gen­
erator; an automatic COBOL gen­
erator; a conversion tool; a fi Ie 
creation utility; and a debugging 
aid. Input to SCORE is in the 
form of elementary English s tate­
ment parameter cards. SCORE is 
available for IBM System/360, 
Honeywell 200, RCA Spectra 70, 
or any other system with a COBOL 
compiler. 
(For more information, designate 
u60 on the Reader Service Card.) 

Peripheral Equipment 

ACOUSTIC/ MAGNETIC COUPLERS / 
Direct Access Computing Corp. 

A new line of acoustic/magnetic 
couplers, designated Telemate "300," 
has been announced by the Communica­
tions Equipment Group of Di rect Ac­
cess Computing Corp., Southfield, 
Mich. The coupler connects a con­
ventional telephone to a remote 
input/output terminal device. 

Telemate "300" measures 3~ x 10 
x l~ inches and weighs 5~ pounds. 
Other specifications include: a 
300 Baud data rate; carrier and 
power on/off signal indicator lights; 
half & full duplex swi tch; acous tic 
isolation -- minimum of 20 db; and 
teletype on EIA interface. Options 
include a carrying case, originate/ 
answer capabi li ty, a loudspeaker, 
and several different cable inter­
face connections. 
(For more information, designate 
u6l on the Reader Service Card.) 
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DATA ENTRY STATION / 
Datanetics Corp. 

A new keyboard device for trans­
mi t ting highly formatted informa­
tion has been developed by Data­
Netics Corp., Redondo Beach, Calif. 
Called the Model 33 DataNetics "Sec­
retarial Terminal," it operates into 
a Bell System Data Set 402C. The 
keyboard will transmi t data up to 
75 characters per second, which is 
the top capabi li ty of the 402C Data 
Set. 

DataNetics Model 33 has a fully 
buffered keyboard wi th an 8-bi t 
ASCII code output. Another eleven 
special function codes are avai 1-
able. A special key converts the 
terminal into a KEYPUNCH numeric 
format. 
(For more information, designate 
u64 on the Reader Service Card.) 

DIGITAL CLOCK / Systron-Donner 
Corporation 

Sys tron-Donner Corp., Concord, 
Calif •• has announced a 24-hour Dig­
ital Clock, the Model 82l0,especi­
ally useful in Data Acquisi tion Sys­
terns, where time of day mus t be re­
corded along wi th the measurement 
of other physical variables. 

The 6-digit, in-line readout 
presents time to 23 hours, 59 min­
utes and 59 seconds. The time base 
is optional with power line fre­
quency or builtin crystal refer­
ences. An in-line preset sys tern 
allows a variable starting time and 
as an option can be used to provide 
a preset alarm signal out-put. All 
time information is provided as 
parallel BCD outputs for use wi th 
printers or data processing equip­
ment. 

The device may be mounted in 
racks, on benches, desk tops, or 
ti It-mounted high above the bench 
area. 
(For more information, designate 
u63 on the Reader Service Card.) 

OPTICAL SCANNER WITH COMPUTER 
INTERFACE / General Atronics 
Corporation 

Through the use of a new ACCU­
SORT optical scanner with computer 
interface, the volume manufacturer 
can have instant inventory plus 
product counting, sorting and di­
verting. The system, developed and 
manufactured by the Industrial Di­
vision of General Atronics Corp., 
Philadelphia, Pa., consists of an 
ACCU-SORT scanning head and elec­
tronic code reader plus a special 
data processing interface device. 

On-line data collected by the 
system can be stored on paper or 
magnetic tape, punched into cards, 
or fed directly into a computer. 
ACCU-SORT with data processing in­
terface can transmit produc t data 
to a computer in a central control 
room, another plant, or to a time­
shared faci li ty many mi les away. 
The system is applicable to any 
high volume multi-plant or mul ti­
product manufacturer handling a 
product mix or a variety of types, 
sizes, colors, flavors, etc. 
(For more information, designate 
u62 on the Reader Service Card.) 

ACOUSTIC DATA SET / ComData 
Corporation 

ComData Corporation (Niles, Ill.) 
has announced a new Series 301 
acous tic data set. The new coupler, 
usually associated wi th computer 
time-sharing, satisfies the re­
quirements of "Acoustical Coupling 
for Data Transmission" issued in 
November, 1968 by AT&T. 

Flexibility of options provides 
opera tion wi th practically any term­
inal device including all of Tele­
type Corporation's Model 28, 33, 
35 and 37's, IBM 1050, 2740, 2741 
and 2260, Datel, Friden 7100 and 
7102, and Kleinschmidt. Optional 
arrangements provide: half/full 
duplex; originate/answer; and tele­
typewriter/EAI RS-232 interface. 

The Series 301 Data Sets may be 
used with the Bell Sys tem Series 
101 and .103 or equi valent Data Sets, 
or they may be used to transmi t 
data from one uni t to another vi a 
the dial-up telephone network. 
(For more information, designate 
u66 on the Reader Service Card.) 

ANALOG I/O SYSTEM / General 
Automation, Inc. 

A modular analog I/O system has 
been announced by General Au toma­
tion, Inc., Orange, Calif. The 
system, which ties into General 
Automation's SPC-12 and -8 computers, 
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accepts up to 512 input channels of 
analog data from analytical instru­
ments and sensors. After the com­
puter has processed the data, it 
is ou tpu t ted th rough up to 256 ana­
log channels for driving displays, 
recorders, etc. The system oper­
ates at a 3.3 microseconds per bit 
conversion rate and provides 12 bi ts 
of resolution. 

The analog system interface de­
vices -- ASIU's -- include an ana­
log input/output uni~ a l6-channel 
per card multiplexers, an 8-channel 
per card differential multiplexers, 
and an 8-channel per card output 
analog storage unit. 
(For more information, designate 
u68 on the Reader Service Card.) 

KEYBOARD DISPLAY TERMINAL / 
Digital Equipment Corp. 

A keyboard display tenninal, the 
VT03, has been added to the PDP-lO 
product line by Digital Equipment 
Corp., Maynard, Mass. The terminal, 
designed for the interactive time­
sharing environment, provides quick­
er response than is possible with 
teletypewriter devices. 

The VT03 display console operates 
simi lnrly to a conventional tele­
printer and incorporates "carriage 
return" and "line feed" characters 
for position control. It accepts 
data at the rate of 1200 baud as 
compnred to a teleprinter rate of 
110 baud. The termi nal displays 
up to 960 characters arranged in 
12 rows of 80 characters each. 

The display terminal has an al­
phanumeric keyboard, editing capa­
bi li ty from the keyboard or com­
puter, audible end-of-line and in­
coming message tones and plug-in 
boards for easy maintenance. An 
interface option is available which 
allows the user to generate hard 
copy remotely via standard teletype 
devices. 
(For more information, designate 
u67 on the Reader Service Card.) 

PORTABLE DATA COUPLER / Data 
Communications Systems, Inc. 

DAC Model 327 Portable Data 
Coupler from Data Communications 
Systems, Inc. (Minneapolis, Minn.) 
is designed for the time-sharing 
industry and specifically for the 
OEM nnd quantity user market. The 
Coupler can connect a data tenninal 
via any convenient telephone hand­
set to a time-sharing computer. 
Various models of Teletypes, and 
tenni nals wi th an EAI communica­
tions interface, are compatible 
with the coupler. 

The Model 327 is available for 
Originate only mode of operation. 
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Standard features are half and full 
duplex operation, and a "Carrier­
On" Indicating Light. An optional 
Ci rcui t Moni tor Speaker is also 
available. 
(For more infonnation, designate 
u69 on the Reader Service Card.) 

MAGNETIC TAPE TRANSPORT FOR 
SMALL COMPUTERS / Peripheral 
Equipment Corp. 

Peripheral Equipment Corporation 
of Chatsworth,Calif., has announced 
a low-cost, digi tal magnetic tape 
transport especially designed for 
small digi tal computer and data 
communication terminal applications. 

o 

The PEC Model 7820 is an IBM com­
patible, 9 track, 12.5 ips, 800 
bpi write/read tape transport, to 
provide data transfer rates of 10KHz. 
Available options include a 7 track 
operation and an erase head. 

The PEC Model 7820 employs a 
single capstan velocity servo sys­
tem which eliminates the pinch rol­
ler. The 7820 requires only 8-3/4 
inches of standard 19" rack height. 
It uses 7-inch reels, capable of 
storing 600 feet of magnetic tape. 
(For more infonnation, designate 
u65 on the Reader Service Card.) 

Data Processing Accessories 

ELECTRONIC SYSTEM FOR DRYING 
OF COMPUTER CARDS / Radio 
Frequency Co., Inc. 

Radio Frequency Co., Inc., of 
Medfield, Mass., manufacturers of 
MACROWAVE heaters, have developed 
an electronic sys tem for rapid dry­
ing of computer cards. The system 
is already in use at utility com­
panies where meter cards collected 
are damp or wet due to weather and 
mustbedried before being fed into 
computers. The need for hand trans­
ferring meter infonnation to dry 
cards, or the s low process of spread­
ing cards to dry at room tempera­
ture, is eliminated wi th the RFC 
sys tem. 

The RFC Model 3000-ECD heating 
cycles average l/lOth second for 
each computer card when fed in 500 
lots. A high frequency tuner pro­
vides exact control of dryer power. 
The press section is complete with 
air controls, exhaust and safety 
swi tches. The electroni c drying 
system is completely automatic and 
requires floor space of only 20" x 
30". 
(For more infonnation, designate 
u70 on the Reader Service Card.) 

BULK ERASER FOR MAGNETIC 
TAPE / Ferranti Electric Inc. 

The Ferranti Weircliffe Bulk 
Eraser Model u9 is designed to ac­
commodate fully loaded magnetic 
tape reels wi th dimensions up to 
1-3/8" x 16". The new Model u9, 
introduced by Ferranti Electric, 
Inc., Plainview, N.Y., can erase 
tapes used in recording studios, 
radio stations, data processing 
fields and research laboratories. 

The Model u9, astatic ins tru­
ment without electrical moving parts, 
and free from the need for adjust­
ment or service, is capable of eras­
ing saturated tapes at the rate of 
up to 100 reels per hour. All re­
corded data, audio pulses, or any 
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New York, N. Y.10017 
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Operating Leases for 
IBM 360 Equipment 
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Randolph Equipment 
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Data Processing Services 

Through 

Randolph Data Services, Inc. 
(United Data Processing Divisions) 
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kind of signal from DC to video is 
efficiently erased to better than 
80 decibels below saturation record­
ing level. 
(For more information, designate 
~71 on the Reader Service Card.) 

PATENT CHECK-DIGIT 
CALCULATOR / Punched Card 
Accessories, Ltd. 

The PCA Patent Check Digit Cal­
culator provides the computer pro­
grammer wi th a rapid and inexpensi ve 
means of determining check digi ts 
for numbers up to nine digi ts in 
length. Made like a large circu­
lar slide-rule, the Check Digi t 
Calculator is large 02" x 9"), and 
has large, easily-read figures. 
When each digit within a number is 
selected by pencil point, and ad­
vanced to the next "stop" posi tion, 
the resulting Check Digi t appears 
in a window. 

Standard Moduli are available as 
follows for numbers up to nine dig­
its in length: MOdulus 11, weights 
3, 6, 8, 5, 7, 10, 2, 4, 9; Modulus 
12 S/W, weights 10, 9, 8, 7, 6, 5, 
4, 3, 2; and Modulus 10, weights 1, 
3, 7, 1, 3, 7, 1, 3, 7. Calculators 
wi th other moduli or weight arrange­
ments may be obtained on special 
~rder. They are made in England by 
Punched Card Accessories,Ltd., and 
distributed in the Uni ted States by 
Jay Smith, Inc. of Westport, Conn. 
(.For more information, designate 
~2 on the Reader Servi ce Card.) 

COMPUTING/TIME-SHARING 
CENTERS 

HONEYWELL OPENING SEVEN 
COMPUTER TIME-SHARING 
CENTERS IN 1969 

Honeywell Inc. (Minneapolis, 
Minn.) has announced plans to offer 
computer time-sharing service in 
seven major U.S. cities by the end 
of 196~ The service will be aimed 
ini tially at scientific and engi­
neering problem-solving organiza-
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tions wi thin industry, government 
and education. Later, service will 
be expanded to include small busi­
nesses that wish to computerize 
their operations. 

Ea ch regi ona 1 cen ter wi 11 be 
equipped wi th a Honeywell 1648 time­
sharing system (see New Products). 
The first of the new time-sharing 
centers opened in Minneapolis in 
January. The six other Honeywell 
time-sharing centers will be located 
in: Boston and Chicago (February), 
New York and Cleveland (April), 
Los Angeles (July), and San Fran­
cisco (November). 

PROJECT ACCESS - A REGIONAL 
COMPlITING SERVICE FOR NINE 
SCHOOL DISTRICTS IN IOWA 

ACCESS (Area Cooperative Computer 
Educational Systems Services) in 
Des Moines, Iowa, utilizes an IBM 
System/360 Model 30 to process data 
for 58 elementary and secondary 
school districts in nine Iowa coun­
ties -- with a total public school 
enrollment of more' than 115,000 
and a private and parochial school 
enrollment of nearly 10,000. Pro­
ject Director K. ~Miller said the 
service puts electronic data pro­
cessing wi thin the reach of any 
school in the state. 

As many. as five services 
class scheduling, grade and attend­
ance reporting, test scoring, pay­
roll accounting and student census 
-- are available to the schools. 
Each participating school compiles 
basic information and delivers it 
to the computer center where it is 
processed and returned to the school 
within a few hours. 

In Polk County,. the Model 30 also 
is used as an educational tool. 
Students from the five Des Moines 
high schools have joined computer 
clubs -- where they learn FOR·TRAN 
programming, and then on Saturday 
have scheduled time to run those 
programs on the computer. At Des 
Moines Tech, students enrolled in 
courses to train programmers have 
the added advantage of the availa­
bi li ty of a 1050 typewri ter term­
inal and accompanying card reader 
for transmitting, compiling and 
testing their own programs over the 
telephone lines to the computer at 
ACCESS. 

Project ACCESS is helping serve 
the schools in Iowa more efficiently 
and economically than would other­
wise be possible. Mr. Miller said, 
"We believe that a regional computer 
center such as ours is the best sol­
ution. Project ACCESS makes data 
processing facilities available to 
schoo 1 s as needed and a t a pri ce 
they can afford." 

PROGRAMS & ANALYSIS INC. 
PUTS TIME-SHARING IN REACH 
OF SMALLER BUSINESSES 

Programs & Analysis, Inc., Wal­
tham, Mass., is now providing small 
and medium-sized companies wi th all 
basic "hardware" services covering 
accounting, management and finan­
cial procedures; full programming 
specifically tailored to the indi­
vidual company's needs; and all re­
lated personnel .training. 

A teletypewri ter in a fi rrn' s 
office is connected over standard 
telephone lines to a GE-420 com­
puter systemat Programs &Analysis. 
After first "calling the computer" 
over the standard telephone equip­
ment, the operator teletypes re­
quests for data. (Current data of 
in teres t to the company have been 
previously collected and stored in 
the computer system for later pro­
cessing.) Wi thin seconds, da ta 
is printed on the teletype sheet. 
Each company runs its own opera­
tion. 

MISCELLANY 

COMPUTER HEAT 
WARMS EDP FIRM 

Although readily controllable 
through cooling units, heat, gener­
ated by a computer's densely-packed 
wires and speeding electric circui ts 
has been considered an unwanted sid~ 
effect of computer operations. One 
computer user, however, has turned 
this 'liability' into an asset ex­
pected to save from $2,500 to $4,000 
a year in heating bills. 

Computer Management Consultants 
Inc. has made heat generated by its 
Honeywell Model 200 computer an in­
tegral part of the heating sys tem 
of the corporation's new 6,500-
square-foot building in the Chicago 
Illinois suburb of Skokie. In th~ 
CMC system, heat is pulled off the 
computer and pumped into the rest 
of the bui Iding by fans through 
overhead ducts. The installation 
is controlled by Honeywell thermo­
stats. 

CMC's resident engineers designed 
the system which augments the com­
puter's heat wi th that put out by 
the building's lights, by the bodies 
of the corporation's 70 employees 
and by four electric coils placed 
strategically throughout the bui Id­
ing. The Honeywell controls keep 
the temperature at 72 degrees dur­
ing the working day. 
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The $2,500 to $4,000 heat bill 
savings was predicted by the con­
tractor for the one-story building 
on the basis of the corporation's 
present 12-hour-a-day, 6-day week 
computer operation. He said the 
savings would go up when CMC's com­
puter goes to a round-the-clock, 
7-day week next year. 

CMC offers a variety of technical 
services to clients including a 
computer service bureau, systems 
design and programming, new product 
development and operations research. 

ORGANIZATION NEWS 

HONEYWELL LEASE PLAN FOR 
PATIENT-MONITORING UNITS 
WILL AID HOSPITALS 

A leasing plan designed to help 
hospi tals eliminate large capi tal 
outlays for electronic patient mon­
i toring systems for coronary and 
intensive care facilities, has been 
announced by Honeywell's Test In­
struments Division, Denver, Colo. 
These systems include monitoring and 
alarm circui try intended for use at 
the patient's bedside for detection 
and remote display of cri ti cal con­
di tion changes. The new plan is 
patterned after the successful buy­
or-lease program ini tiated by the 
computer industry several years 
ago. An important option of the 
Honeywell "lease -on-life" plan, 
permi ts the hospi tal to apply a 
"considerable portion" of the lease 
payments toward later purchase of 
a system. 

A typical four-bed Honeywell 
system includes four bedside units 
and a central station; cost is ap­
proximately $16,000. Under the 
"lease-on-life" plan, a typical 
system would lease for about $5.50 
per bed per day under average use 
conditions according to Alan B. 
Dallas, division marketing vice 
president. Basic monthly charges 
and hourly rates would vary depend­
ing on the size and use of the sys­
tem involved. Higher system usage 
would result in proportionately 
lower hourly rates. In all cases, 
the basic rental fee includes con­
nection of the patient moni toring 
system to the "in-the-wall" wiring, 
start-up, on-si te instruction of 
nursing and other personnel, quart­
erly preventive maintenance and 
emergency servicing. 

The American Hospi tal Associa­
tion said recently that more' than 
50,000 heart fatali ties could be 
prevented each year if more hospi­
tals had coronary care uni ts. Such 
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facili ties, Honeywell said, would 
be equipped wi th patient moni toring 
equipment. Only an estimated 15% 
of U.S. hospitals now have such 
coronary care units. 

COM-SHARE, INC. TO EXTEND 
TIME-SHARING SERVICES INTO 
CANADA UNDER AGREEMENT WITH 
COMPUTER SHARING OF CANADA 

Com-Share, Inc., of Ann Arbor, 
Mich., a national time-sharing com­
puter service firm, has announced 
that it will extend its time-sharing 
services into Canada under a tech­
nical service agreement with Com­
puter Sharing of Canada (CSC). The 
agreemen t extends Com-Share servi ces 
throughout North America. 

Under the terms of the agreement, 
the Toronto-based fi rm wi 11 be con­
sidered the sole distributor of 
Com-Share's standard commercial 
services in Canada. CSC customers 
wi 11 have acces s to the Com-Share 
sys tem through communications equip­
ment and transmission lines main­
tained by Com-Share. CSC will in­
stall and maintain standard remote­
terminal equipment approved by Com­
Share. 

Under terms of the agreement, 
Com-Share holds an equity position 
in CSC and receives appropriate re­
imbursement for its services to the 
firm. CSC presently has offices in 
Toronto and plans to open offi ces 
in Montreal and Ottawa. 

COMPUTICKET SELLS RIGHTS TO 
INTERNATIONAL PUBL'G CORP. 
FOR ITS TICKET SALES SYSTEM 
IN UNITED KINGDOM AND EUROPE 

Computicket Corp., Los Angeles, 
Calif., has concluded an agreement 
with International Publishing Cor­
poration, Ltd., for the sale of 
rights to its computerized ticket 
sales system for the United King­
dom and Europe. The London based 
company, one of the world's larges t 
publishing enterprises, has also 
purchased Computicket's remote elec­
tronic ticket printing terminals 
for its overseas network. A sub­
sidiary of IPC, International Data 
Highways, will operate the system. 
Computicket will provide continuing 
technical support. 

The arrangemen t between Compu­
ticket (a subsidiary of Computer 
Sciences Corporation) and IPC pro­
vides for a special trans-atlantic 
cable connection which will permit 
international ticket purchases via 
computers. A person in the United 
States wi 11 be able to purchase 
seats to European sports and enter­
tainment events through the Compu­
ticket system prior to leaving the 

country, wi th the reverse being true 
for those in Europe. 

Computicket began operations in 
Los Angeles in September 1968 and 
now sells ti ckets to a variety of 
local sports and theatrical events 
as well as tickets to fifteen Broad­
way shows. The company begins serv­
ice in New York in early spring. 

NEW COMPANIES 

COMPUTER CONVERSIONS, INC., J en­
kintown, Pa. / Specialize in serv­
ices covering all phases of com­
puter conversions. 

CYBERCOM COR~, Sunnyvale, Calif. / 
Produce and market computer term­
inal and peripheral systems. 

DATA MEMORY, INC., Mountain View, 
Calif. / Produce and market full 
line of magnetic disc recording 
systems. 

MICRO SYSTEMS, Inc., Santa Ana, 
Calif. / Produce series of high­
speed general purpose computers 
in $5000-$10,000 price range. 

TEMPO COMPUTERS, INC., Orange, Calif. / 
Produce da ta processing equipment 
and application solutions for com­
merci al and indus trial markets; 
first product,an integrated cir­
cui t, general purpose computer 
system with a 4,096 word memory. 

ACQUISITIONS 

COMPUTER AGE INDUSTRIES, INC., Fair­
fax, Va., spe cializing in computer 
education, has acquiredBELLEDU­
CATIONAL SERVICES, INC.,Washing­
ton D.C., which provides profes­
sional assistance in program plan­
ning and development :to educa­
tional insti tutions aOs well as 
educational subsidiaries of busi­
ness and industry. 

COMPUTER COUNSELING, INC., Bal ti­
more, Md., a firm offering com­
puterized college-selection, has 
acquired SCHOOL AND COLLEGE AD­
VISORY CENTER, New York, N.Y., a 
professional guidance organization. 

COMPUTING AND SOFTWARE, INC., Pano­
rama Ci ty, Calif., engaged in soft­
ware development, computing cen­
ters and technical training, has 
acquired RETAIL MERCHANTS CREDIT 
ASSOCIATION OF LOS ANGELES, a 
credit reporting company. 

MODERN DATA TECHNIQUES,INC., Madi­
son, N.J., a computer software 
company and franchisor of computer 
systems, has acquired CENTRAL 
JERSEY DATA PROCESSING, INC., a 
privately held, Jamesburg, N.J. 
computer service company. 
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FINANCIAL AND BUSINESS NEWS 
Box Score of Sales & Income for Computer Field Firms 

C&A presents below comparative operating results 
for firms of interest to computer people, as distilled from the latest group of news releases. 

COMPANY 

Burroughs Corp., 
Detroit, Mich. 

Canoga Electronics 
Corp., Los Ange­
les, Calif. 

Cognitronics Corp., 
Mt. Kisco, N.Y. 

Computer Applica­
tions Inc., New 
York, N.Y. 

Computer Environ­
ments Corp., Han­
over, N.H. 

Computer Industries, 
Inc., Dallas,Texas 

Computer Usage Com­
pany, Inc., Mt. 
Kisco. N.Y. 

Computing and Soft­
ware,Inc., Panorama 
Ci ty, Calif. 

Continental Computer 
Associates, Inc., 
Wyncote. Pa. 

Honeywell Inc., 
Minneapoli~Minn. 

IBM Corporation, 
Armonk, N.Y. 

International Com­
puting Service, Inc. 
Miami, Fla. 

Leasco Data Process­
ing Equipment Corp. 
Great Neck, N.Y. 

Management Assist­
ance Inc. (MAn, 
New York, N.Y. 

Maxon Electronics 

PERIOD 

Year ended 
December 1968 

Year ended 
October 31, 1968 

Year ended 
December 31, 1968 

Year ended 
September 30, 1968 

Year ended 
October 31, 1968 

Year ended 
December 1968 

Year ended 
September 30, 1968 

Year ended 
October 31, 1968 

Year ended 
September 30, 1968 

Year ended 
December 31, 1968 

Year ended 
December 31, 1968 

Year ended 
October 31, 1968 

Year ended 
September 30, 1968 

Year ended 
September 30, 1968 

Year ended 
Corp., Great River, September 30, 1968 
L.L. N.Y. 

Memorex Corporation, Year ended 
Santa Clara, Calif. December 1968 

Moore Business Forms, 
Inc., Niagara Falls, 
N.Y. 

Randolph Computer 
Corp., New York, 
N.Y. 

Recognition Equip­
ment Inc., Dallas, 
Texas 

Scientific Data Sys­
tems, Inc., Los 
Angeles, Calif. 

URS Systems Corp., 
San Mateo, Calif. 

Xerox Corporation, 
Rochester, N.Y. 
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Year ended 
December 1968 

Year ended 
December 1968 

Year ended 
October 31, 1968 

Year ended 
December 31, 1968 

Year ended 
October 31, 1968 

Year ended 
December 31, 1968 

SALES 

Current Period 
Previous Period 

$655.560.000 
$553,886,000 

$14,500,000 
$10,300,000 

$1,827,746 
$505,569 

$42,831,000 
$36,281,000 

$1,045,119 
$715,157 

$11,227,000 

$13,608,996 
$13,257,898 

$33.651,000 
$27,946,000 

$3.301.060 
$2,186,231 

$1,281,000,000 
$1,045,000,000 

$6,888.549,209 
$5,345,290,993 

$531,249 
$290,542 

$47,083,000 
$29,285,000 

$66,885,000 
$63,985,000 

$52,256,011 
$66,584,097 

$58.300,000 
$34,200,000 

$341,300,000 
$306,700,000 

$30,976,000 
$15,584,000 

$13,500.000 
$4,000,000 

$100,600,000 
$71,796,000 

$12.300.000 
$7,700,000 

$896.357,472 
$738,853,063 

(+18%) 

(+40.8%) 

(+63.7%) 

(+18.1%) 

(+46.4%) 

(+2.6%) 

(+20.4%) 

(+51%) 

(+22.6%) 

(+28.9%) 

(+82.8%) 

(+60.8%) 

(+4.5%) 

(-21.5%) 

(+70.5%) 

(+11.3%) 

(+235%) 

(+40%) 

(+62%) 

(+21.3%) 

NET INCOME 

Current Period 
Previous Period 

$43,301, 000 
$34,830,000 

$410,000 
$737,000 

(+24%) 

(-44.8%) 

$66,893 (Loss) 
$270,597 (Loss) 

$578,000 
$856,000 

$74,950 
$42,197 

$930,000 

(-32.5%) 

(+77.6%) 

$485,041 (Loss) 
$603,335 

$1,877 ,000 
$1,313,000 

$272,620 
$158,800 

$50,500,000 
$42,300,000 

(+43%) 

(+72%) 

(+19.6%) 

NOTES 

Figures are for worldwide 
operations. Estimated 
U.S. and foreign '60 taxes, 
$45,690,000; compnres with 
'67 taxes of $29,310,000 
lIeavy product development 
investments, a factor in 
lower '68 earnings 

Expansion, reorganization 
of company's software seg­
ment contributed to lower 
'68 income 
CEC planning national ex­
pansion through its 
Franchise Division 
Firm, a subsidiary of 
University Computing Com­
pany, was formed IntI' '67 
Operating losses of sub­
sidiaries, a factor in 
income loss 

$871.497,991 
$651,499,588 

(+33%) High level of outright 
sales of dp equipment to 
independent computer leas­
ing companies is a factor 
in income growth rate 

$78 526 
$49,212 (Loss) 

$26,861,000 
$22,058,000 

(+21.8%) 

$19.995,000 (Loss) 
$1,589,000 (Loss) 

$1,687,411 
$1,516,357 

$4,900,000 
$3,600,000 

$30.900,000 
$29,400,000 

$3,950,000 
$1,820,000 

(+11.3%) 

(+27%) 

(+5.2%) 

(+117%) 

$2.100,000 (Loss) 
$3,600,000 (Loss) 

$10,050,000 
$6,929,000 

$729,913 
$297,883 

$116,194.187 
$99,951,769 

(+45%) 

(+115%) 

(+16.3%) 

Extraordinary charge -
provision for dnta pro­
cessing equipment off rent 
($17,000,000) is included 
in '68 incolne figure 

Fiscal '69 expected to be 
first year of profitable 
operation as per finan­
cial plan announced jn '65 
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INSPIRALATION 

HUMMINGBIRD 

IDEALIZED BRUSH STROKES '--__________ ---.1 

SPICIAl OfflR! 
lull color reproductions 01 computer-generated artwork 
Here is a unique opportunity to own a distinctive and unusual set of four prints from the 1968 Computer Art 

contest. Each print is 12" x 16" and is reproduced in magnificent full color on heavy weight quality paper suitable 

for framing. Symbolic of the computer industry, these attractive and interesting prints are ideal for decorating 

your office, den or home. Packaged in a handsome folio, they make distinctive gifts for friends or business asso­

ciates. Each is imprinted on the back with a description of the programming technique, computer and plotting 

equipment employed to produce the art. Everybody in the computer field will want a set of these beautiful and 

impressive prints. Send for yours now. Supply is limited. 

ORDER FORM 
Gentlemen: please send your folio of computer art prints. 

Enclosed is my 0 check 0 money order for $10.00. 

NAME. ____________________________________ __ 

COMPANY __________________________________ _ 

ADDRESS __________________________________ __ 

CITY _________ STATE. ______ ZIP __ _ 

For orders of more than 10 sets, write for quantity price Jist 

CODIOPO 
1060 KINGS HIGHWAY NORTH 

CHERRY HILL, N.J,08034 

609·667·4709 



NEW CONTRACTS 

Scientific Data Systems, El 
Segundo, Cali f. 

Computer Sciences Corp., Los 
Angeles, Calif. 

Burroughs Corp., Paoli, Pa, 

Technical Operations, Inc., 
Burlington, Mass. 

General Dynamics, Electronics 
Div., Rochester, N.Y. 

Bryant Computer Products, 
Walled Lake, Mich. 

Lear Siegler, In-., Santa 
Monica, Calif. 

Computer Industries, Inc., 
Dallas, Texas 

Data Products Corp., Culver 
Ci ty. Calif. 
Dynamics Research Corp., Com­
ponents Div .• Stoneham, Mass. 
Scientific Control Corp., 
Dallas, Texas 

Astrodata, Inc., Anaheim, 
Cali f. 
Planning Research Corp., Los 
Angeles. Calif. 
Conrac Corp., New York, N.Y. 

Digital Equipment Corp., 
Maynard, Mass. 

Addo-X, Inc., New York, N.Y. 

Ampex Corp., Redwood City, 
Calif. 

Lockheed Electronics Co. (a 
div. of Lockheed Aircraft Corp.), 
Plainfield, N.J. 

Fisher-Stevens, Inc., 
Clifton, N.J. 

Precision Instrument Co., 
Palo Alto, Calif. 

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

Advanced Computer Techniques 
Corp., New York, N.Y. 
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Leasco Systems and Research 
Corp. (a subsidiary of Leasco 
Data Processing Equipment Corp.), 
Bethesda. Md. 
U.S. Navy Naval Undersea War­
fare Center (NUWC), Pasadena, 
Calif. 
U.S. Post Office Dept., Wash­
ington, D.C. 

U.S. Army Combat Developments 
Command 

NASA's Goddard Space Flight 
Center 

Com-Share Inc., Ann Arbor, 
Mich. 

Lockheed-California Co. 

Lockheed Missiles and Space 
Co., a division of Lockheed 
Aircraft Corp. 
Digital Logic Corp., Anaheim, 
Calif. 
Perkin-Elmer Corporation 

Recognition Equipment Inc. 

Universal Systems, Inc., Wash­
ington, D.C. 

Douglas Aircraft Co., Long 
Beach. Calif. 
Navy Space Systems Activity 
(NAVSPASYSACT) 
Digital Equipment Corp., 
Maynard, Mass. 

Strategic Time-Sharing, Inc. 

IBM Corporation, New York, N.Y. 

Western Electric Co., Inc., 
New York, N.Y. 

General Automation, Inc., 
Orange, Calif. 

Massachusetts General Hospital, 
Boston, Mass. 

Practicing Law Institute 

Pan American Petroleum Corp., 
Tulsa, Okla. 

General Dynamics Corp., Pomona, 
Calif. 

Dominion Bureau of Statistics, 
Government of Canada, Ottawa 

SDS computers for use in a world-wide 
time-sharing newtork offering a wide 
variety of time-sharing services; first 
system delivery scheduled for April '69 
Analysis and programming of scientific and 
business applications, and operation of 
NUWC Pasadena computer facility 
Purchase of 39 letter sorting machines, in­
cluding allied training equipment, for use 
in 36 cities; installation during 1970 
Extended performance through December 31, 
1969; continues scientific studies and op­
erations research in areas such as war gam­
ing, weapons evaluation, cost effectiveness 
Four multifunction receivers (MFRs) for 
NASA's global Space Tracking and Data Ac­
quisition Network known as STADAN 
Four Disc File systems with interfacing 
controllers; Com-Share will interface them 
with their SDS-940 computer systems for 
program storage. in N.J. and in Mich. 
Initial production of advanced automatic 
flight control systems for the P-3C anti­
submarine patrol aircraft 
COPE .45 (Communications Oriented Pro­
cessing Equipment) terminal systems 

Model 400 LINE/PRINTERS and SR-400 punched 
card readers 
Fabrication and testing of optical shaft 
encoders 
SCC's Model 655R computers to be used in 
Recognition 'Equipment's optical character 
recognition system 
Ten SCC Model 4700 computers, five data 
communications terminals and software; 
equipment will be used for communications 
processing. feeding even larger computers 
A large-scale hybrid computing system for 
general simulation purposes on DC-1O program 
Additional technical support in investiga­
tion of Navy's use of satellite systems 
"Private-label" on-line computer data dis­
play terminals which DEC will market in own 
colors and house marks to complement PDP-IO 
computer product line 
Time-Share 8 Systems to be used by Strategic 
Time-Sharing, a subsidiary of Strategic 
Systems Inc. 
Modified models of an Addo-X Data Recorder 
for use wi th IBM 1907 Batch Recording Sys tem 
Model TM-7 digi tal tape transports; will use 
to update information for stored-program 
controllers in two of Western's systems 
Core memory stacks for incorporation into 
firm's line of small, general purpose and 
automation computers 
A two-bed instrumentation system; device 
will provide an analog data acquisition 
system to monitor and record physiological 
data from cardiac patients 
List management and sale of P.L.I.' s national 
list of attorneys; under contract, firm will 
computerize, maintain and update list, and 
will be only authorized source for the 
P.L.I. list 
UNICON Laser Mass Memory System; system to 
be supplied has a computer on-line storage 
capacity of one-trillion bits and will be 
used in conjunction with IBM-360/65 or 
360/75 computers 
Subcontract for development work on the Ad­
vanced Surface Missile System (ASMS) for the 
U.S. Navy's new class of DXG destroyers 
An electronic data processing training pro­
gram; 3 courses in EDP Project Management 
will be given by ACT personnel to Bureau's 
senior staff members of the statistical 
and data processing staffs 

$40 million 

$4.8 million 
(3-year peri od) 

$3.9 mi Ilion 

$3.5 million 

$2 mi 11 ion 
(approximate) 

$1.4 mi Ilion 

$1.3 million 

$1+ million 

$1+ million 

$1+ million 

$1 million 

$850,000+ 

$800,000 

$800,000 

$750,000 

$700,000+ 

$500,000 
(approximntc) 

$300,000+ 

$200,000 

$165,940 
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Burroughs B340 system 

BurroughS B3500 system 

Burroughs B6500 system 

Control Data 3150 system 

Control Data 7600 system 

Digital Equipment PDP-8/S 

GE-225 UAES (Direct Access Educa­
tion System) 

GE-63G system 

Honeywell Model 200 system 

Honeywell Model 1250 system 

IBM System/360 Model 25 

IBM System/360 Model 50 

IBM System/360 Model 65 

RCA Spectra 70/45 system 

SDS Siuma 7 

UNIVAC 494 

UNIVAC 1108 system 

UNIVAC 9200 system 

UNIVAC 9300 system 
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Capital National Bank of Miami, 
Florida 
Bank of Las Vegas, Las Vegas, Nev. 

Midland Bank Ltd., of Great Britain 
(2 systems) 

Applied Industrial Dynamics, Inc. 
(A-I-D), Seattle, Wash. 
Hamburger Flugzeugbau GMBH, 
Hamburg, West Germany 

Lawrence Radiation Laboratory, 
Livermore, Calif. 

French Atomic Energy Commissariat 

Technological University of Delft, 
The Netherlands 
Kendall College, Evanston, Ill. 

International Telecomputer Network 
Corp. (!TN), Bethesda, Md. 

Ideal Cement Co., Denver, Colo. 

Society for Savings, Hartford, 
Conn. 

Hastings Manufacturing, Hastings, 
Mich. 
Hitchcock Publishing Co., Wheaton, 
Ill. 

United Steel and Wire, Battle 
Creek, Mich. 
Applied Data Research, Inc., 
Princeton, N.J. 
University of Miami, Coral 
Gables, Fla. 
Marriott Corp., WaShington, D.C. 

Shippensburg State College, Ship­
pensburg, Pa, 
Com-Share Inc., Ann Arbor, Mich. 

Scandinavian Airlines System, 
Copenhagen, Denmark 

University of Wisconsin 

Danbury, City of, Danbury, Conn. 

Hansen Order Inc., Cleveland, Ohio 

Lenox Furniture Corp., Bladens­
burg. Md. 
Newbury Industries, Newbury, Ohio 

Sloan Paper Co., Atlanta, Ga. 

Timber Structures Inc., Portland, 
Ore. 
Denver Water Board, Denver, Colo. 

Erie County Comptroller's Dept., 
Buffalo, N.Y. 

NEW INSTALLATIONS 

Savings, installment loan, demand deposit account­
ing. as well as proof and transit applications 
Upgrading services of B300 currently in use; bank's 
external applications include work with four other 
banks, and gaming analysis 
A nationwide automated on-line banking system; sys­
tems will be in Liverpool and London and linkage to 
branches throughout England and Wales will be via 
1,850 Burroughs TC-500 terminal computers 
Providing more efficent service to its customers 
in Pacific Northwest; plans future time-sharing 
General scientific programs for aircraft industry, 
as well as performing aerodynamic programs and wing 
tip vibration calculations of its own 
Increasing capabilities of what is currently world's 
largest computer complex and includes-4 Control Data 
6600s; the 7600 has a high degree of machine compat­
ibility with CDC 6000 series 
Neutron diffraction studies; computer controls 
angles through which specimen under investigation 
is mounted, and aids in data acquisition 
Educational uses, and occasional research projects 

A variety of instructional and administrative pur­
poses, including use by other nearby colleges and 
high schools 
Use in exploring specific program developments for 
the academic, scientific and business communities, 
as well as government agencies 
General accounting jobs and other business applica­
tions; also is figuring traverse closure, which in­
volves computation to determine acreage of a given 
piece of land and the accuracy of the land survey 
Loan and savings accounting on-line with 15 branch 
offices . 
(system valued at $1.5 million) 
Processing payrolls, production control, status re­
ports of sales and inventory 
Handling present data processing work (now being 
processed on 1440 system) and adding new publishing 
field applications 
Payroll processing, production control, sales and 
inventory reports 
Developing proprietary software programs, and on a 
service bureau basis for outside business accounts 
Expanding capabilities of University's academic, 
administrative, and scientific communities 
Processing information to guide flow of food to 
nearly 300 operating units 
Instructional and administrative purposes 

Expanding present capabilities within a framework 
familiar to company's customers who currently use 
6 SDS Model 940s; Sigma 7 is capable of serving 140 
users simultaneously in addition to providing a re­
mote batch processing service 
(system valued at over $2 million) 
Processing administrative work; this is third such 
system installed by SAS 
(system valued at $2 5 million) 
Time sharing and teaching of computer technology 
(system valued at over $2.75 million) 
Applications embracing all departments of the city 
government including police and schools 
Payroll inventory, sales analysis, accounts receiv­
able and payable, and production scheduling 
Inventory control, payroll processing and general 
accounting 
Inventory and production control, cost accounting, 
payroll, and other applications 
Inventory control, invoicing, accounts payable and 
receivable, and general ledger work 
Lumber inventory control, production control, esti­
mating. job costing and payroll processing 
Preparation of bills, inventory control, purchasing, 
payroll, budgeting and general accounting 
A wide variety of applications dealing with public 
assistance, medical assistance, payroll, and budget­
ary accounting 
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COMPUTER CENSUS 
I. and U. Prakash 
DP Data Corp. 
61 Helen Drive 
Marlboro, Mass. 01752 

Introduction: 
DP DATA CORPORATION collects information through 

year-round continuing market surveys. Its market re­
search program includes world-wide fi les on computer, 
unit record, and other data processing equipment and 
software. These files identify by each user, instal­
lation sites and information regarding digital com­
puters, other data processing equipment, and software. 

Part 1, information on the ten largest manufactur­
ers in the U.S. market, was published last month. 
Part 2, information on other manufacturers in the U.S. 
market is presented here. Part 3, information on all 
manufacturers in the non-U.S. market will be presen­
ted next month. Any company whose data is not in­
cluded in our census below is invited to send us the 
applicable figures for us to publish. Also, we in­
vite any corrections or additions from informed 
readers. 

COMPUTERS AND AUTOMATION has published a 
monthly Computer Census for several 
years. Starting with the February issue, 
an improved Computer Census is being pub­
lished. Essentially, it is based on more 
accurate information and is presented in 
a new format. We have made an arrange­
ment with DP DATA CORPORATION, a leading 
market research firm specializing in the 
information processing industry, to pro­
vide data from its data base and to sup­
plement the information provided to us 
by other sources. 

PART 2 - OTHER U. S. MANUFACTURERS 
Data as of December 30, 1968 (except as noted) 

* Data not available at press time 
** For sale only 

DATE OF INITIAL AVERAGE MONTHLY NUMBER OF COMPUTERS 
MANUFACTURER COMPUTER CUSTOMER RENTAL INSTALLED IN U. S. 

TYPE INSTALLATION $ (000) LEASED & PURCHASED 
Datacraft 6024 1.3 None 
Digital Electronics DIGIAC 3080 12/64 ** 11 

DIGIAC 3080C 10/67 ** 4 
Electronic Associates 640 4/67 1.2 42 

8400 7/65 12.0 21 
EMR Computer Div. ASI 210 4/62 3.9 * 

ASI 2100 12/63 4.2 * 
ADV 6020 4/65 4.4 * 
ADV 6040 7/65 5.6 * 
ADV 6050 2/66 9.0 * 
ADV 6070 10/66 15.0 * 
ADV6130 8/67 1.6 * 

Hewlett Packard 2116A 11/66 0.6 106 
2116B 5/68 0.7 110 
2000A 2.5 None 

Honeywell #. DDP-24 5/63 2.8 * 
DDP-116 4/65 1.0 * 
DDP-124 3/66 2.3 * 
DDP-224 3/65 3.8 * 
DDP-516 9/66 0.8 * 
632 3.7 None 

Pacific Data 1020 2/64 0.8 145 
Raytheon 250 12/60 1.2 175 

440 3/64 3.6 20 
520 10/65 3.2 27 
703 10/67 ** 102 

Scientific Control 650 5/66 0.5 23 
655 10/66 1.9 65 
660 10/65 2.0 11 
670 5/66 2.7 1 
4700 0.6 None 
6700 30.0 None 

Standard Computer IC 4000 10.0 * 
IC 6000 5/67 18.0 * 

Systems Engr. Labs 810 9/65 1.1 24 
810A 8/66 0.9 100 
810B 9/68 1.2 6 
840 11/65 1.5 4 
840A 8/66 1.5 33 
840MP 1/68 2.0 8 

#. Computer Control Division' 
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Using a powerful, modern, small, general-purpose 
computer (a Digital Equipment Corp. PDP-9 which can 
perform 500, 000 additions per second, etc.) which we 
have recently acquired -- and our experience since 1939 
in many parts of the computer field, we have started to 
teach: 

Course C12: 

COMPUTING, PROGRAMMING, 

AND SYSTEMS FUNDAMENTALS 

FOR SUPERVISORY MANAGEMENT­

WITH 'HANDS-ON-THE-COMPUTER' 

ORIENTATION AND EXPERIENCE 
This course will be offered: April 16-18 (Wed. 

through Fri.) and May 21-23 (Wed. through Fri.) at the 
Computers and Automation Computer-Assisted Instruc­
tion Center, 815 Washington St., Newtonville, Mass. 
02160. Computer time for course enrollees will be 
available, without additional charge, Wednesday through 
Sunday. The fee is $235; the enrollment is limited to 12. 

After the lectures beginning at 9 a. m. each day, the 
course will center around study groups of three or four 
persons who will have access together to the computer 
for three hours at a time; while one person runs his pro­
~ram, the others will work out or correct their programs. 
The instructor will, of course, be regularly available for 
6ruidance. 

WHO SHOULD TAKE COURSE C12? 
In a recent article in Computers and Automation, Swen 

Larsen, now president of Computer Age Industries Inc. , 
said: 

"In many companies, the top operating executive 
--the one who makes the key decisions -- came 
into his position of responsibility before the com­
puter revolution. Of all the men in an organiza­
tion, he is probably the one in the greatest need 
of knowledge of the computer. Two computer 
experts describe the manager's plight in this way: 

'The executive is likely to be baffled, or con­
fused, or snowed. He has confidence in his 
firm's EDP manager, but he doesn't understand 
the j argon that he hears, nor does he compre­
hend what can be effected from the tools he 
controls. "' 

Course C12 is directed squarely towards these people 
and this problem. 

WHAT TOPICS ARE INCLUDED IN 
COURSE C12 ? 

• Fundamentals of Computing, and Orientation in Com­
puters and Programming, with "hands-on-the­
computer" experience in: how to compute; how to 
program; how to edit a program; how to assemble 
a program; how to debug a program 

• Some Powerful Concepts in Programming 
• Introduction to Programming Languages 
• Basic Principles of Systems in Computer Applications 
• Applications and Nonapplications of Computers 
• Some Natural History of Mistakes, and How to Avoid 

Them 

WHO IS THE INSTRUCTOR? 
The instructor for this course is Edmund C. Berkeley, 

editor and publisher of Computers and Automation since 
1951, and president of Berkeley Enterprises, Inc., since 
1954. He has been in the computer field since 1939. He 
took part in building and operating the first automatic 
computers, the Mark I and II, at Harvard University in 
1944-45; he is now implementing the programming lang­
uage LISP for the DEC PDP-7 and PDP-9 computers. 

Mr. Berkeley is: a founder of the Association for 
Computing Machinery, and its secretary from 1947-53; 
the author of eleven books on computers and related sub­
jects; a Fellow of the Society of Actuaries; and an invited 
lecturer on computers in the United States, Canada, 
England, Japan, the Soviet Union, and Australia. He 
graduated from Harvard College in 1930, A. B. summa 
cum laude, having concentrated in mathematics. 

WE BELIEVE 
that the experience of: 
• sitting at a computer; 
• having the entire machine at your command; 
• being able to look into any register you choose, 

to see just what information is there; 
• experimenting first with simple programs, then 

with more complicated programs; and 
• having someone at your elbow to answer questions 

when you are perplexed; 
is one of the most exciting, interesting, and instructive 
experiences of the computer age. 

This experience is, we think, part of the essential 
background of supervisory management. With such ex­
perience, supervisors of data processing departments 
and divisions are better able to: 

• make reality-based appraisals of computing and 
data processing; 

• form sensible judgments that are relatively inde­
pendent of what the computer professionals in 
their groups may tell them; 

• avoid commitment to unworkable proposals and 
costly errors. 

If you are interested, or have questions, or are con­
Sidering enrolling, write, wire, or telephone: 

COMPUTER-ASSISTED INSTRUCTION CENTER, 
815 Washington St., Newtonville, Mass. 02160 
(617) 332-5453 



NEW PATENTS 
Raymond R. Skolnick 
Patent Manager 
Ford Instrument Co. 
Div. of Sperry Rand Corp. 
Long Island City, N.Y. 11101 

The following is a compilation of 
patents pertaining to computers and as­
sociated equipment from the "Official 
Gazette of the U. S. Patent Office," 
dates of issue as indicated. Each entry 
consists of: patent number / inventor ( s) 
/ assignee / invention. Printed copies 
of patents may be obtained from the 
U.S. Commissioner of Patents, Wash­
ington, D.C. 20231, at a cost of 50 cents 
each. 

December 3, 1968 

3,414,886 / Frank W. Wells, Pasadena, 
Calif. / Burroughs Corporation, De­
troit, Mich., a corporation of Michi­
gan / Information transfer into a 
word-addressed memory. 

3,414,887 / John R. Scantlin, Los An­
geles, Calif. / Scantlin Electronics, 
Inc., Los Angeles, Calif., a corporation 
of Delaware / Memory transfer be­
tween magnetic tape and delay line. 

3,414,888 / Horst Gehrmann, Munich, 
Winifried Graf, Munich-Solin, and 
Karl Schneider, Munich, Germany / 
Siemens Aktiengesellschaft, a corpora­
tion of Germany / Method and ap­
paratus for the recording and trans­
mitting of messages on and from a 
storer. 

3,414,889 / Edward R. Higgins, North 
Linthicum, and John L. Patrick, Lau­
rel, Md. / Westinghouse Electric Cor­
poration, Pittsburgh, Pa., a corpora­
tion of Pennsylvania / Electronically 
multiplexed dynamic serial storage 
register. 

3,414,890 / Sidney J. Schwartz, Dayton, 
Ohio / The National Cash Register 
Co." Dayton, Ohio, a corporation of 
Maryland / Magnetic memory includ­
ing delay lin ... " in both access and 
sense windings. 

3,414,891 / Gehard Kohn, Thalwil, 
Zurich, Switzerland / International 
Business Machines Corporation, Ar­
monk, N. Y., a corporation of New 
York / Nondestructive readout thin 
film memory. 

December to, 1968 

3,416,006 / Max Bruno Peltier, Courbe­
voie, Hauts-de-Seine, France / Societe 
d'Electronique et d'Automatisme, 
Courbevoie, Hauts-de-Seine, France / 
Digital data processing system. 

3,416,083 / William E. Ray, Sykesville, 
Md. / The United States of America 
as represented by the Secretary of the 
Navy / Phase comparator utilizing 
logic circuitry. 
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3,416,138 / Robert L. Brass, Colts Neck, 
N. J. / Bell Telephone Laboratories, 
Inc., New York, N. Y., a .corporation 
of New York / Data processor and 
method for operation thereof. 

3,416,141 / Edson D. de Castro, Newton 
Highlands, Mass. / Digital Equipment 
Corp., Maynard, Mass. / Data han­
dling system. 

3,416,142 / Brian E. Sear, Baltimore, 
Md. / Sperry Rand Corporation, New 
York, N. Y., a corporation of Dela­
ware / Storage diode memory device 
utilizing tunnel diode drive means. 

3,416,143 / Jan Van Goethem and Rene 
De Smedt, Antwerp, and Andre Ernest 
Antoon Lauwers, Muizen, Belgium / 
International Standard Electric Cor­
poration, New York, N. Y., a corpora­
tion of Delaware / Read-only memory 
system. 

3,416,,144 / Joseph Abruzzo, Severna 
Park, Andrew Paul Cox, Jr., Luther­
ville, and Robert H. Sapp, Baltimore, 
Md. / by mesne assignments, to the 
United States of America as repre­
sented by the Secretary of the Navy / 
Efficient buffer storage. 

3,416,145 / William A. Edson, Los Altos 
Hills, Calif. / General Electric Com­
pany, a corporation of New York / 
Read-out system for recirculating 
memory. 

3,416,147 / Jons Kurt Alvar Olsson, 
Sundbyberg, and Sven Arne Olsson, 
Hagersten, Sweden / Telefonaktiebola­
get L M Ericsson, Stockholm, Sweden, 
a Swedish corporation / Register for 
recording and non-destructive reading 
of binary information. 

December 17, 1968 

3,417,261 / James L. Walsh, Hyde Park, 
N. Y., / International Business Ma­
chines Corp., Armonk, N. Y., a corpo­
ration of New York / Logic circuit. 

3,417,265/ Edwin S. Lee III, AItadenQ., 
Calif. / Burroughs Corporation, De· 
troit, Mich., a corporation of Michi­
gan / Memory system. 

3,417,375 / Roger E. Packard, Glendora, 
Calif. / Burroughs Corporation, De­
troit, Michigan, a corporation of 
Michigan / Circuitry for rotating 
fields of data in a digital computer. 

3,417,377 / Charles A. Vietor, West­
minster, and Norman S. Blessum, Co­
vina, Calif. / Burroughs Corporation, 
Detroit, Mich., a corporation of Michi­
gan / Shift and buffer circuitry. 

3,417,378 / Richard C. Simonsen, South 
Pasadena, Norman S. Blessum, Covina, 
and John A. Hibner, Sierra Madre, 
Calif. / Burroughs Corporation, De­
troit, Mich., a corporation of Michi­
gan / Multiple frequency data han­
dling system. 

3,417,379 / Roderick S. Heard and 

Louis M. Hornung, Lexington, Ky. / 
International Business Machines Cor­
poration, Armonk, N. Y., a corpora­
tion of New York / Clocking circuit 
for memory accessing and control of 
data processing apparatus. 

3,417,384 / Donald E. Blahut, Irvington, 
N. J. / Bell Telephone Laboratories, 
Inc., New York, N. Y., a corporation 
of New York / Magnetic memory. 

3,417,385 / Irving William Wolf, Palo 
Alto,· Calif. / Ampex Corporation, 
Redwood City, Calif., a corporation of 
California / Thin film shift register. 

December 24, 1968 

3,418,492 / Hung Chang Lin, Silver 
Spring, Md. / Westinghouse Electric 
Corp., Pittsburgh, Pa., a corporation 
of Pennsylvania / Logic gates .. 

3,418,640 / Thomas J. Werner,. North 
St. Paul, Minn. / Minnesota Mining 
and Manufacturing Co., St. Paul, 
Minn., a corporation of Delaware / 
Method for storing and retrieving in­
formation onto and from an electro­
platable recording medium. 

3,418,642 / Paul M. Davies, Manhattan 
Beach, Calif. / by mesne assignments, 
to TRW Inc., a corporation of Ohio / 
Dual control memory modules for self­
searching memory. 

3,418,643 / Frank R. Bradley" Jr., 9 
Dash Place, Riverdale, N. Y. 10471 
/ ____ / Memory device in con-
junction with a magnetically variable 
electric signal generator. 

3,418,644 / Paul Higashi, Gardena, and 
Robert O. Gunderson, Torrance, 
Calif. / The National Cash Register 
Co., Dayton, Ohio, a corporation of 
Maryland / Thin film memory. 

3,418,645 / Richard L. Fussell,. Chester 
Springs, Pa. / Burroughs Corporation, 
Detroit, Mich., a corporation of Dela­
ware / Magnetic data store with radio­
frequency nondestructive readout. 

3,418,646 / Ira R. Marcus, Wheaton, 
Md. / The United States of America 
as represented by the Secretary of the 
Army / Transistor bistable devices 
with non-volatile memory. 

3,418,647 / William Joseph Taren, 
Poughkeepsie, N. Y. / International 
Business Machines Corporation, Ar­
monk,. N. Y., a corporation of New 
York / Memory sense gating system. 

December 31, 1968 

3,419,678 / Carmi Ariel, Hollywood, 
Calif. / Clary Corporation, San Ga­
briel, Calif., a corporation of Califor­
nia / Data printing system. 

3,419,851 / Joseph R. Burns, Trenton, 
N. J. / Radio Corporation of America, 
a corporation of Delaware / Content 
addressed memories. 
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BOOK REVIEWS 
Neil Macdonald 
Assistant Editor 
Computers and Automation 

We publish here citations and brief 
reviews of books and other publications 
which have a significant relation to com­
puters, data processing, and automation, 
and which have come to our attention. 
We shall be glad to report other infor­
mation in future lists if a review copy 
is sent to us. The plan of each entry is: 
author or editor / title·/ publisher or 
issuer / date, hardbound or softbound, 
number of pages, price or its equivalent / 
comments. If you write to a publisher 
or issuer, we would appreciate your men­
tioning Computers and Automation. 

Bellman, Richard / Some Vistas of 
Modern Mathematics / University of 
Kentucky Press, Lexington, Kentucky 
40506 / 1968, hardcover, 141 pp., 
$7.00 

This book is meant as a description of 
some ways the problems of the modem 
world provide mathematical questions 
and open up new domains of mathe­
matics and computer applications. 

The three sections are: "Dynamic 
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Programming and Modern Control The­
ory;" "Invariant Imbedding and Mathe­
matical Physics;" "The Challenge of 
Mathematical Biosciences." There is an 
index. 

Richard Bellman is professor of 
mathematics, electrical engineering, and 
medicine at the University of Southern 
California. He is the author of more 
than twenty books and of numerous 
articles on theoretical and applied 
rna them a tics. 

Hellerman, Herbert / Digital Computer 
System Principles / McGraw-Hill Book 
Co., 330 West 42nd St., New York, 
N. Y. 10036 / 1967, hardcover, 424 
pp., $13.50 

The purpose of this book is to give a 
college-level treatment of important prin­
ciples of digital computer systems. The 
viewpoint of this book is primarily tu­
torial rather than encyclopedic in that it 
is intended to impart important insights 
and skills and to encourage an analytic 
and critical spirit. The ten chapters are: 
"Automatic Computers," "Program­
ming," "Storage Organization and 
Searching," "Logic and Logic Circuits," 
"Data-Flow Circuits and Magnetic-Core 
Storage," "Sequential Circuits," "Num­
ber Representations, Conversions, and 
Elementary Arithmetic Operations," "Ad­
dressing and Instruction Sequencing," 

"The IBM System/360," "Some Princi­
ples of Reliability Theory." There are 
three appendices and an index. The 
author is a senior systems consultant 
with IBM Corporation and adjunct pro­
fessor of electrical engineering at New 
York University. The reader is assumed 
to be comfortable with mathematics 
through college algebra. 

Knuth, Donald E. / The Art of Com­
puter Programming: Volume I. Fun­
damental Algorithms / Addison-Wes­
ley Publishing Co., Inc., South St., 
Reading, Mass. 01867 / 1968, hard­
bound, 634 pp., $19.50 

This book is the first in a projected 
series of seven encyclopedic volumes. 
This book contains the first two chapters 
of the work, "Basic Concepts", pp 1 to 
225, and "Information Structures", pp 
228 to 464. The appendices are: An­
swers to Exercises; Index> to Notations; 
Tables of Numerical Quantities; Index 
and Glossary. The last section of each 
chapter is entitled "History and Bibli­
ography". The book assumes consider­
able mathematics, much patience, and 
learning of the hypothetical machine 
language "MIX", an invention of the 
author. 

Donald E. Knuth is Associate Profes­
sor of Mathematics at the Calif. Institute 
of Technology; he is a member of the 

Geographic Location of Leasing Customers replace their equipment as quickly as others in cer­
tain highly technological fields. Studies have 
shown that the latter are usually the leaders in ob­
taining new and improved equipment as soon as it 
becomes available. 

The geographic location of the top 175 computer 
leasing company customers is shown in Table 6 (see 
page 40). In general, the geographic distribution 
of computer leasing company customers parallels 
closely the geographic location of the companies 
themselves. Except for the large companies, most 
of these leasing companies are local or regional in 
character. 

Entry into World Markets 

Some of the larger firms have publicly stated an 
intention of entering Canadian and European markets, 
and other firms have actually obtained financing and 
appointed personnel in one or more foreign locations. 
But the international volume of computer leasinc ac­
tivity as of the end of 1968 was an insignificant 
part of the total business conducted by this indus­
tryon a worldwide basis. U.S. activity amounted 
to over 98% of total industry activity, based on 
preliminary estimates. 

Brenkdown by Industry of Computer Leasing Customer 

A preliminary tabulation of the industry classi­
fication of computer leasing company customers has 
been made. This tabulation shows that the computer 
leasing activity in each user industry is not pro­
portional to the total installed points (excluding 
unit record equipment) in each of these industries. 
This is evidence that the computer leasing companies 
have tried to "skim" the market and obtain custom­
ers wherever they were available. They have appar­
ently not gone after those computer users in speci­
fic industries who are less likely to change and/or 
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Total Industry Financial Resources 

The years 1967 and 1968 saw a large amount of pub­
lic and privately placed debt and equity financing 
by firms in the industry. In addition, the banks 
have provided lines of credit to many firms. The 
extension of new lines of credit has tended to fluc­
tuate as the loan markets have experienced relative 
ease and tightness. Interest rate changes have sup­
plied a further dimension. Since these rates have 
increased during the past two years, an increasing 
amount of financing of computer leasing company pur­
chases has been thrust on the shoulders of the equip­
ment manufacturers, primarily IBM. It is estimated 
that IBM alone has seen an increase of over 100% in 
the amount of installment credit extended to compu­
ter leasing companies in 1968. 

Based on information from some leasing company 
executives, Greyhound Computer, Data ProceSSing Fin­
ancial and General, Dearborn Computer, Leasco, 
Boothe Leasing, Levin-Townsend, and Randolph are 
likely to be the largest users of manufacturer­
extended credit. With the large volume of funds 
available to companies in this industry, it is not 
likely that the availability of capital will be the 
main deterrent to growth in the near term future. 

Funds estimated to be available to all companies 
in this industry during 1968 was a figure over $1.4 
billion. Based on current money and equity market 
conditions, the range of funds available during 1969 
is estimated to be about $2.0 - 2.4 billion. 
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Association for Computing Machinery, 
the Mathematical Association of Ameri­
ca, the American Mathematical Society, 
and various honorary societies. 

Schumaker, B. G. / Computer Dy­
namics in Public Administration/Spar­
tan Books, 1250 Connecticut Ave., 
Washington, D.C. 20036 / 1967, 
hardbound, 195 pp, $? 

This book deals with the relationship 
of computers and public administration 
as part of the history of public adminis­
tration and "particularly as a part of the 
scientific management phase". 

Among the eleven chapter titles are: 
Pub lie Administration - Technical 
Transition and Software; Automation 
and Organization; Automation in Public 
- National - State and Local Adminis­
tration. The book has bibliography and 
index. 

Levy, Joseph / Punched Card Equip­
ment: Principles and Applications / 
McGraw-Hill Book Co., 330 West 
42nd St., New York, N.Y. 10036 / 
1967, hardbound, 161 pp., $8.95 

This book explains how to wire and 
operate six IBM punch card machines: 
The model 26 Keypunch, the 82 Sorter, 
the 548 Interpreter, the 514 Reproduc­
ing Punch, the 85 Collator, and the 402/ 
403 Accounting Machine. IBM illustra­
tions are included, such as machine 
schematics, simple electro-mechanical 
drawings, control and panel wiring dia­
grams. 

DIRECTOR OF DATA PROCESSING 

A career opening at the University 
of Wisconsin - Parkside. 
- High level responsibilities in man­

agement of data processing oper­
ations will include: 

Design of computer-based sys­
tems in University manage­
ment areas concerning space 
utilization, planning and con­
struction, budgeting and rela­
ted areas; and 

Coordination with student rec­
ords, library procedures and 
other functions. 

Parkside is new degree-granting UW 
campus in southeastern Wisconsin 
with 700-acre campus between Ra­
cine and Kenosha; 60 minutes to Chi­
cago, 30 minutes to Milwaukee. For 
interview please submit resume to: 

C. A. Brockman 
, Assistant Chancellor 

Univ. of Wisconsin-Parkside 
Kenosha, Wis. 53140 

An Equal Opportunity Employer. 
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The author is an account representa­
tive, Data Processing Division, for IBM 
Corp. 

The only machines dealt with are 
IBM punch card machines - not even 
IBM computers. Also, no punch card 
machines of other companies are appar­
ently discussed or mentioned. 

Shapiro, George, and Milton Rogers (edi­
tors) and 39 authors / Prospects for 
Simulation and Simulators of Dy­
namic Systems / Spartan Books, 432 
Park Ave. S, New York, N.Y. 10016 
/ 1967, hardbound, 301 pp., $12.50 

This is a report of a symposium in 
September, 1966 in Baltimore, Md. The 
focus of the symposium was on the "uni­
versal, interdisciplinary, and symbiotic 
aspects of simulation". The purpose of 
the symposium was to speed up "the in­
terchange of ideas, concepts, and needs 
between researchers with problems that 
can only be solved by simulation and 
specialists in the conception of simulation 
and novel organizations which may be 
useful in the solution of such problems". 

There are 18 papers reported, some 
titles being: Man-Machine Simulation; 
Visual Information Processing Systems; 
Interactive Dynamic Modeling; and A 
New Simulation Technique for Extra­
Vehicular Activities. 

There is no glossary, or bibliography, 
although some papers include a few ref­
erences. Very sparse index of 2 pages. 
The papers are of uneven quality, inter­
est, and level. 

Brown, George W., James G. Miller, and 
Thomas A. Keenan / Edunet: Report 
of the Summer Study on Information 
Networks conducted by The Interuni­
versity Communications Council (Edu­
com) / John Wiley and Sons, Inc., 
605 Third Ave., New York, N.Y. 
10016 / 1967, hardbound, 440 pp., $? 

This book seeks to convey the content 
of the "Summer Study" held July 1966 
in Boulder, Colo., by the Educom Task 
Force (180 persons) on Information Net­
works. The aim of the book is to pre­
sent a coherent analytical presentation 
of the ideas expressed in, and to provide 
a basis for the preparation of, an inter­
university information network. The 
chapters are: 1, Background and His­
tory of the Study; 2, Current Configura­
tions and Resources; 3, Identification of 
Needs; 4, Applications; 5, Organization­
al Considerations; 6, Network Design; 7, 
Edunet. There are seven appendices, a 
glossary, and an index. 

The gist of the book is in the first 
section of chapter 7, "The Need for a 
Coast to Coast Interuniversity Informa­
tion Network", a "pilot network" with 
"multiple-media information processing 
capabilities", "to enable us to take a 
hard look at how such networks can as­
sist education" ... (because) "networks 
make possible sharing of informational 
resources, equalize access to information, 
facilitate long-distance interpersonal rela­
tions, provide better bibliographic ser­
vices, make life-saving information in­
stantaneously available, and decrease 
production of unused copies of a wide 
range of informational materials". 
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COMPUTER-ASSISTED INSTRUCTION 
STANFORD'S 1965-66 ARITHMETIC PROGRAM 

by PATRICK SUPPES, MAX JERMAN and DOW BRIAN, Institute for Mathematical Stud­
ies in the Social Sciences, Stanford University 

A discussion of the major aspects of a new technological venture that aims at providing 
individualized, computer-assisted instruction in ordinary school contexts_ In considering 
the research elements of the project, the authors clarify how new empirical approaches to 
the learning of elementary mathematics have become feasible because of the data-gathering 
and data-analyzing capacities of the computer. 1968, 385 pp., $7.50 

ENGINEERING APPLICATIONS OF DIGITAL COMPUTERS 
edited by T. R. BASHKOW, Dept. of Electlical Engineeling, Columbia University, New York, N. Y. 
A Volume of ELECTRICAL SCIENCE 
A Series of Monographs and Texts 

A multi-authored treatise designed to provide professional engineers with an understanding 
of the basic operating principles of a digital computer and the commonly employed mathe­
matical and programming computing techniques. 
CONTENTS: T. R. BASHKOW, Introductory Concepts. T. R. BASHKOW, Problem Analy­
sis. JAMES J. BROWNE, Simulation of Public Transportation Operations. ARMAND L. 
DIL PARE, Mechanism Design. WILLIAM G. STELTZ and JOHN E. PETRAS, Steam 
Turbines. OMAR WING, Electrical Network Analysis. W. R. SPILLERS, Automatic Analy­
sis of Large Structures. V. CASTELLI, Gas Bearing Analysis. JOHN S. MacKAY, Space 
Mission Analysis. L. J. LIDOFSKY, Computers in Nuclear Experimentation. 

1968, 330 pp., $15.00 

G. P. S.: A CASE STUDY IN GENERALITY AND PROBLEM SOLVING 
by GEORGE W. ERNST and ALLEN NEWELL, Cal1zegie-Mellon Unil'ersity, Pittsburgh, Pa. 
A Volume in the ACM Monograph Series 

This monograph constitutes the culmination of work on a single problem solving program, 
GPS (General Problem Solver) and docs much to advance the understanding of the 
mechanisms of artificial intelligence. As such it consists of two intertwined parts: the 
description of the final organization of GPS and the authors' attempt to make the program 
general enough to do a number of varied tasks. 
CHAPTERS: I. Introduction. II. The Issue of Generality. III. The Problem Solving Struc­
ture of GPS. IV. The Representations of Tasks. V. Representation and Generality. VI. Tasks 
Given to GPS. VII. Summary and Discussion. Bibliography. Appendix: The Vocabulary 
of GPS. The Operators of the Logic Task. April 1969, about 300 pp. 

NUMERICAL METHODS OF MAlHEMATICAL OPTIMIZATION 
WITH ALGOL AND FORTRAN PROGRAMS 

by HANS P. KUNZI, University of Zurich and Eidgenossiche Technische Hochschule, Zurich, Switzerland, 
H. G. TZSCHACH, IBM Deutschland, Bellin, Gel mall)" and C. A. ZEHNDER, Eidgenossische 
Technische Hochschule, Zurich, Switzerland 

Translated by WERNER C. RHEINBOLDT and CORNELlE J. RHEINBOLDT 
Volume 1 of Computer Science and Applied Mathematics 
A Series of Monographs and Textbooks 

A concise and mathematically precise presentation of the theory of linear and nonlinear 
optimization together with complete ALGOL and FORTRAN PROGRAMS for all major 
methods. The main sections of the book deal with linear optimization, nonlinear optimiza­
tion, explanations of the computer programs, and algol and fortran programs. 

1968, 171 pp., $10.50 

ADVANCES liN COMPUTERS, VOLUME 9 

edited by FRANZ L. ALT, National Bureau 0/ Standards, Washington, D. C. 
and MORRIS RUBINOFF, Univ. 0/ Pennsylvanza and Pennsylvania Research Associates, Philadelphia, Pa. 

CONTENTS OF VOLUME 9: W. J. POPPELBAUM, What Next in Computer Technology? 
JOHN McLEOD, Advances in Simulation. PAUL W. ABRAHAMS, Symbol Manipulation 
Languages. AVIEZRI S. FRAENKEL, Legal Information Retrieval. L. M. SPANDORFER, 
Large Scale Integration-An Appraisal. A. S. BUCHMAN, Aerospace Computers. L. J. 
KOCZELA, The Distributed Processor Organization. Author Index-Subject Index. 

1969, 366 pp. 
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Sometimes circumstances can 
change a man's mood very fast. One 
minute he can be driving along 
enjoying things. In the next he can be 
standing alongside a few thousand 
dollars' worth of scrap metal that used 
to be his fine, new car. 

To say the very least, it's 
frustrating. 

And it can get more than 
fru strating if he happens to be 
driving out of state.He may find that 
just trying to verify h is insurance 
claim by mai l can take days. Or weeks . 
Or longer. 

So working closely with Univac, 
The Travelers of Hartford devised the 

fastest, most advanced auto-claims 
system in the insurance industr y. The 
Travelers system links 62 field offices 
across the country with the home office. 

Now all a claimant has to do is 
call a nearby Travelers office. In 90 
seconds - or less - his coverage can 
be verified. 

Through the UNIvAc@Real-Time 
system, Travelers representatives now 
have rapid access to the auto r ecords . 

And the records are constantly 
being updated. So they always have the 
highest degree of accuracy. 

Now circumstances can still 
change a man's mood very fast. 

But with a UNIVAC Real-Time 

system in Hartfo rd to rely on, it's 
possible to have his claim for damages 
to the car approved on the spot. 

So his mood can be changed right 
back again. In 90 seconds. 

It's hard to get faster than, that. 
Univac computer systems are at 

work in many fields. In education, 
sc ience, government and industry. 

You can't get better coverage 
than that. 

UNIVAC 
Univac is saving a lot of people a lot of time. 

.JL 
JrspE~V RAI\D 

De signate No . 17 on Re ader Serv ice Card 

o to $6;400 in 90 seconds. 


