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LGP-30 COMPUTER ABSTRACTS 
(Application Report #10, from which the following is abstracted, is free upon re
quest from Royal McBee Corporation, Data Processing Division, Port Chester, N. Y. ) 

Subject: Design / User: Brown Fintube Company. Elyria, Ohio 

THE PROBLEM: rush quotation for heat exchanger 
to potential customer. Determine best heat ex
changer vs. cost combination. Perform necessary 
computations to obtain values for total surface 
area; total number of exchangers; area/exchanger; 
velocity and pressure drop - shell and tube; film 
coefficient; log mean temperature difference; over
all transfer rate; clean rate; overall fouled rate; 
surface actually required; duty; price. 

METHOD: the compact, low-cost Royal Precision 
LGP-30 Electronic Computer. 

INPUT DATA: except for special specifications 
which are handled by design engineers, non-techni
cal personnel fill in data directly from customer 
inquiry sheets. This information is then punched 

on tape. 
SOLUTION: the en

gineer reads the 
above data into stor
age in specifically 
assigned memory lo

cations on the computer's magnetic drum. The set 
of program instructions-also stored on the drum
then directs the computer where to find the input 
data and what mathematical operations to perform 
in the proper sequential order. The program then 
further directs the computer to store the various 
answers in specifically assigned memory locations. 

Of notable interest is the incorporated test fea
ture which allows any type and arrangement of sec
tions to be tested by the computer. The program 
not only compares calculated values, but provides 
a corrective computation and recomputes all con
ditions until satisfactory values are obtained. The 
2 

engineer need only type in the exact arrangement 
desired to have the computer calculate his proposed 
arrangement - assuring complete versatility and 
control over the program. 

OUTPUT: all numbers required for the final speci
fication sheet, including price, are provided - as 
well as key inter- t-~- .-- ",,,, -.~- -.. -~-- '--~--l 

mediate answers; 
i 

to enable the en- i 
gineer to exer-: 
cise judgment.: 
The computer' 
automatically' 
con troIs the type- ; 
writer so that .---
all answers are printed out in the desired format. 

CONCLUSIONS: with the LGP-30, Brown Fintube 
has reduced total time on typical heat exchanger 
designs from one or two hours to approximately 3 
minutes. Better design vs. cost combinations have 
been obtained - with a resulting increase in con
tract awards and the elimination of under-bidding. 
According to company officials, "perhaps the most 
significant contribution of the LGP-30 has been 
the release of engineering manpower for more basic 
and profound studies." 

• Royal Precision Corporation 

Royal Precision is jointly owned by the Royal McBee and 
General Precision Equipment Corporations. LGP-30 sales 
and service are available coast-to-coast, in Canada and 
abroad through Royal McBee Data Processing offices. For 
your free copy of Application Report #10, as well as full 
specifications on the compact, mobile LGP-30, write today to 
ROYAL MCBEE CORPORATION, data processing division,PortChester,N.Y. 
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World's 
fastest 

sorting system 

PH I LCD 2000 Data Processing System 

• The majority of all data processing involves 
sorting. Time saved on this operation is always 
significant-the answers you need become avail
able more quickly; the equipment itself is freed 
for other use. 

The inherent speed and capacity of the Phil co 
2000 are your assurance of highest possible sort
ing speed - faster than any other sorting system! 
For example, the Philco 2000 has sorted 100,000 
80-character records, having a 16-character key, 
in 18 minutes! 

Such high sorting speed can be obtained on any 
Philco 2000, regardless of size, without addi
tional sub-systems. 

Call or write to arrange a test run of one of 
your sort problems on the Philco 2000. 

These Philco 2000 Features Assure Fast Sorting: 
• A powerful SORT Generator 
Program-one of the many pro

gramming aids provided by Philco. 

• High transfer rate on tapes-
90,000 alphanumeric characters 

per second on each tape. 

• Simultaneous reading and 
writing---:with up to four tapes 

operating at the same time. 

• Ability to read backward while 

writing forward-eliminating 

costly rewind time. 

• Tremendous logical flexibility 

-plus eight or more index regis

ters in an ultra high-speed system. 

Philco Corporation. Government and Industrial Group 

Computer Division, 3900 Welsh Road, Willow Grove, Pa. 

PHILCQ 
c:/anWtM for Qaoqy 1M It/orid rwer 
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SAME·DAY SHIPMENT OF 
STANDARD DELTAMAX CORE SIZES 
Arnold 6T tape cores (aluminum
cased and hermetically-sealed) 
offer you three very important de
sign advantages. One: Maximum 
com pactness, com parable to or 
exceeding that previously offered 
only by plastic-cased cores. Two: 
Maxim urn built-in protection 
against environmental hazards. 
Three: Require no supplementary 
insulation prior to winding and can 
be vacuum impregnated after 
winding. 

N ow we've added a fourth vital 
advantage: Maximum availability. 
An initial stock of approximately 

1r (Q) ~(Q) [lJL R 

~~@(x]1r 

20,000 Deltamax 1, 2 and 4-mil 
tape cores in the proposed EIA 
standard sizes (See ALEE Publica
tion No. 430) is ready on ware
house shelves for your conveni
ence. From this revolving stock, 
you can get immediate shipment 
(the same day order is received) on 
cores in quantities from proto
type lots to regular production re
quirements. 

Use Arnold 6T cores in your 
designs for improved performance 
and reduced cost. They're guaran
teed against 1000-volt breakdown 
... guaranteed to meet military 
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test specifications for resistance to 
vibration and shock ... guaranteed 
also to meet military specifications 
for operating temperatures. The 6T 
hermetic casing method is extra 
rigid to protect against strains. 

Let us supply your requirements. 
Full data (Bulletin TC-lOlA and 
Supplements) on request .• Write 
The Arnold Engineering Company, 
Main Office and Plant, Marengo, Ill. 

ADDRESS DEPT. CA-9 

$~~J~1Q~~ 
BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL 

CITIES • Find them FAST In the YELLOW PAGES 

1539 

5 



Computer Conversation Compared 
with Human Conversation 

Patrick J. McGovern 
Assistant Editor, Computers and Automation 

(Based on a thesis in partial fulfilment of the requirements for 
the degree of Master of Science, at Mass. lnst. of Technology, 
Cambridge, Mass., May, 1960) , 

1. 

Can a computer think? The answer usually given to 
this question is expressed in the personal outlook of the 
person answering to the extent that the word "thinking" 
has a personal meaning for him. 

If he is an intuitionist, and believes that "thinking" 
means all the emotional vibrations, intellectual nuances, 
and specula.tive gestures that he believes he is sometimes 
conscious of, then he would probably be very reluctant 
to admit that a piece of machinery, no matter how com
plex, could duplicate the physiological and psychological 
events that constructed his mental experiences. 

If, on the other hand, he is a behaviorist, and defines 
"thinking" as those processes that lead an organism, 
particularly a human being, to perform those actions ac
cepted by others as intelligent behavior, i.e., having 
some goal in sight that is beneficial to the organism, and 
having in at least, a crude way a systematic pattern of 
performance, such a person might be willing to admit 
that a computer was "thinking" if it was able to simulate 
one of these commonly accepted forms of intelligent be
havior. 

This latter viewpoint led the famous English mathema
tician A. M. Turing twenty years ago to suggest that a 
computer could be said to be capable of thinking if it 
could carryon a conversation with a human being in 
another room in such a way that the human being could 
not tell whether he was conversing with a computer or 
with another person. Since that time this definition of 
computer "thinking" has stood as a challenge to com
puter workers that has not yet been satisfactorily 
answered. 

This paper reports an approach to the satisfactory ap
plication of this criterion, presents a program that il
lustrates this approach, and analyzes the success of this 
program by a technique analogous to that suggested by 
Turing. 

Characteristics of a Conversation 

In examining the problem of conveying meaning in a 
conversation, we see that there are rules and regulations 
commonly known as grammar which do not permit a 
structureless jumble of words to comprise a conversa
tion. Similarly, there is a structure to individual word 
groups, sequences of word groups, and operations be
tween word groups that enable them to express meaning 
in a conversation. 

Meaning in a conversation is a sequence of thoughts 
expressed by word groups, or symbol groups comprising 
a punctuation mark, a word, or a group of words. A 
thought, as defined here, is identified by: 

(1) A key word or pattern of words which expresses 
the subject at hand. 

(2) A modifying word or words which pinpoint what 
we wish to say about another thought group. 

(3) A word or pattern of words which operates on 
the subject at hand. 

(4) A key word or group of words which identifies 
an object, or the thing operated upon. 

(5) A key word or group of words which identifies 
the modification to the object. 

(6) A key word or group of words which identifies 
spatially and temporally, the modification of the 
operator thought. 

With these thought groups defined, we can approach 
a working definition of a conversation as: an exchange of 
thought group sequences between two or more persons 
during which thought sequences are generated by the 
meaning of the remark that the person has listened to, 
the environment in which the remark is made, the know
ledge and experience of the person, and the emotional 
state of the person at the time. The interaction of these 
four factors is the control mechanism in the generation 
of conversa tional statements and replies. 

Conversation Type to Be Used By the Computer 

Clearly an attempt to program a computer such as the 
IBM 704 to carryon an intelligent, and responsive con
versation with a human being in a wide range of subjects 
is too complex a task to accomplish immediately. How
ever an effective beginning to the problem can be made 
by choosing a common everyday topic of conversation 
and preparing this for machine operation. A reasonable 
choice is the topic of the weather, for it is an aspect of 
life about which almost all people have personal know
ledge, and have the capacity to conduct conversational 
thought exchanges. The topic of the weather was chosen 
for this computer-person conversation program. 

Outline of a Complete Programmed Conversation 

For a complete programmed conversation the comput
er must have the following abilities: 

(1) Ability to take in the input remark as words. 
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(2) Ability to convert the input words into a "ma
chine language" which the machine can handle by 
its logical and arithmetical instructions. 

(3) Ability to manipulate the word groups in such a 
way as to construct an image or representation of 
their meaning. 

(4) Ability to search for, and choose one or more 
thought groups that are reasonably associated 
with the input remark. 

(5) Ability to arrange the selected thought groups in 
the appropriate order so that they have a meaning 
that is pertinent to the input remark and to 
express them in words, thus forming a reply; 

(6) Ability to print out this reply. 

The only recorded effort to construct a program for 
conversation with a computer was presented in an article 
by L. E. S. Green, E. C. Berkeley, and C. C. Gotlieb in 
Computers and Automation for September, 1959, and in 
a paper at the Dec. 1959 conference of the A. A. A. S. 
(1,8). This attack on the problem ignored the grammati
cal implications of the input words, and their relations 
to thought groups. This approach treated each word as a 
slparate unit, 2.nd assigned to each word two numerical 
constants (q,d) which <;pecified the quality and the degree 
of each input word according to an arbitrary classification 
system constructed by the programmer. From the charac
ter of the input words they arranged for the machine to 
select a certain output frame out of a collection; each 
frame contained blank spaces for the insertion of specific 
output words. Upon selection of the appropriate reply 
frame by a successive comparison technique the comput
er would then consult its output vocabulary dictionary 
for the output words that would come closest to fitting 
both the class of input remark and the style of the out
put frame. 

The authors stated that "the present program contains 
very limited recognition of many parts of English syn
tax." This they consider to be the major factor in the 
"crudity" of their results. They leave the problem with 
the statement that "an unsettled problem is how little 
additional syntax would have to be included so that the 
program would plausibly imitate a man." 

Aspect of the Conversation Problem Covered in the 
Present Program 

This last remark is the essence of the attack on the 
problem presented in this investigation. 

The features of the present program are: 

(1) Each input remark is broken down into thought 
groups similar to those defined above. 

(2) Two numerical constants are assigned to each 
thought group, one specifying the grammatical 
character of the thought group, and the other 
specifying the quality or type of thought group 
with reference to a certain classification system. 

(3) Prepared output reply frames are provided to the 
computer; one is selected depending on the char
acteristics of the operator thought group of the 
input remark. 

(4) Each reply frame has self-contained instructions 
that modify the essential thought groups of the 
output frame in accordance with the thought 
groups of the input remark. 
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All the above routines are included in the present pro
gram with the following exception: The thought groups 
of each input remark were coded, according to the arbi
trary classification system used in this problem, by the 
human programmer himself before submission to the 
machine. In other words, the machine was presented with 
two numerical constants associated with each of the input 
thought groups, instead of having to search in a self
contained dictionary for the proper equivalent in the 
numerical bi-coded system. This procedure was followed 
because the preparation and use of a complete dictionary 
subroutine takes an enormous amount of time for the 
programmer, and consumes large amounts of machine 
time. Furthermore, the establishing of a one-to-one cor
respondence between input thought groups and machine
stored thought groups and associated numerical constants 
is not logically difficult. The present program is largely 
experimental in its handling of the logical relationships 
between thought groups in order to construct convincing 
convers3.tion; the dictionary therefore can be prepared 
later when a full demonstration of the conversational 
powers of the computer are required, and when the logic 
of the computer program has proven itself equal to the 
task. Also, finally, the problems associated with the con
struction of a large machine-stored dictionary are amply 
dealt with in the literature of the machine translation 
field. (See references 2,3,4,5,6,7.) 

Sample Computer Response to An Input Comment 

A sample computer response to one of the input state
ments is here presented to illustrate the operation of the 
program in the computer. 

The input statement No. 17 is "June is the warmest 
month as all brides know." The computer receives the 
following octal information in its registers: 

Subject registers: 604164452560 
which is JUNE in BCD form. 
Subject modifier register: 000000000000 
Verb register: 300000000010 
which indicates a verb of the "identity" 
type (which "is" truly is). 
Adverb register: 000000000002 
This is stored in adverb register if there 
is no negative word in the sentence. 
Object registers: 606621514425 

626360444645 
633060606060 

which is THE WARMEST MONTH, stored 
in BCD form. 
Object modifier register: 000000000000 

This storing is accomplished by having the computer 
convert the alphabetic characters to binary coded decimal 
form, and by further steps. 

After storing the above octal words in their appropri
ate registers, the machine searches the input words for 
the type of sentence the input comment is. The period 
in the sentence indicates to the machine that it is a "state
ment" comment; it then transfers to the statement sub
routine. The period is coded as 000000000003 (see block 
diagram). 

The machine then extracts the value of the bits in Col
umns 30 to 32 of the verb register, which in this case is a 
one. The machine then transfers to the instructions for 
printing the reply frame No. 1. 
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This is the Control Memory, an exclusive feature of the Honeywell 800 

Transistorized Data Processing System. It is only 234 inches long, 27:f inches 

wide and 2Y.i inches deep, but its capabilities are heroic. Its design logic em

powers Honeywell 800 to run off 8 major jobs simultaneously -- each one 

starting and stopping independently. It supersedes the costly, complicated 

master programs or schedule of priorities required by conventional transistor

ized systems. To learn, more about its accomplishment (Automatic Parallel 

Processing) and the many other design t~firsts" of Honeywell 800, just write to 

Minneapolis - Honeywell, Datamatic Division, Wellesley Hills 81, Mass. 
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This reply frame is of the form: "Well, (insert subject 
of the input comment) is certainly (insert object of the 
input comment) indeed. But that is the way I like it." 
When the inserts have been selected from the subject and 
the object registers respectively, the complete reply will 
read: "Well, June is certainly the warmest month indeed. 
But that is the way I like it." 

All runs were made on the IBM 704 with the MIT 
Automatic Operator Program assembler and operator. 

Checking the Adequacy of the Computer Program 

Before proceeding to complete and run the program, 
we considered how to evaluate the success of a program 
of this type. This is a challenging problem. 

A direct method of testing was sought. The following 
was finally decided upon: 

(1) A group of 25 input statements selected more or 
less at random from a large set of weather conversations 
actually collected from human beings would be given to 
the machine. The input statements would include state
ments of preference, exclamations, questions, or com
mentary. 

(2) The same group of input statements would be 
given to a more or less randomly selected group of 9 
human beings, and they would be asked to give their 
verbal reaction to each of the input statements. 

(3) The single reaction of the machine, and the 9 re
actions of the people, to each input statement, would be 
listed, but the order scrambled. 

(4) A different group of people would then be shown 
the 25 input statements and the 250 replies (10 next to 
each input statement) and told the situation - that one 
of the 10 replies in each set had come from a computer, 
and that the others were from human beings. Each per
son in this group would then be asked to judge which 
one of the 10 replies for each of the 25 statements was 
from the computer. 

(5) The degree of success of the latter group of 
judges in selecting the computer's replies would be taken 
as a measure of the failure ot the program to fulfill the 
conditions of the problem. Thus, if the latter group were 
unable to point out the computer replies with any better 
than a random correlation, then the present pl"Ograe1 
could be considered a success; and a solution to the con
versation-with-a-computer problem in one field namely, 
weather conversation, would have been obtained. 

II. 

Computational Process 

The steps in the computational procedure were as fol-
lows: 

(1) Write name and title of program 
(2) Print the input remark 
(3) Analyze input thought groups, and place them 

in one of seven registers depending on their 
grammatical character. 

(4) Analyze the ove;all meaning of the whole set 
of thought groups to see if it is a question, a 
statement, or an exclamation. 

(5) Direct the computation process into the ap
propri~te subroutine depending on the result of 
step (4). 
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(6) Check the input statement for a thought group 
specifying a negative relationship. 

(7) Direct the computational process into the nega
tive mood if answer to step (6) is yes. 

(8) Analyze the character of the operator thought
group for quality. 

(9) Direct the computation of output frame in ac
cordance with result of step (8). 

(10) Select reply frame. 
(11) Execute the self-contained instructions of the 

chosen reply frame. 
(12) Assemble the output frame. 
(13) Print the selected and assembled output frame. 
(14) Check for end-of-sequence of input statements. 
(15) Go back to step (3) if more input statement~ 

are available. 
(16) If no more input statements are available, print 

end of run, and halt and transfer. 

Layout of Data in the Punched Card 

The layout for ~torage of information in the punch 
card input about thought groups is summarized in the 
following: 

Columns Information Stored 

1-3 

4-26 
27-32 

33-35 

Constant indicating grammatical 
class of input thought-group, i.e., 
in binary storage 

110: object modifier tho gpo 
101: object tho gpo 
100: operator modifier tho ,rrp 
011: operator tho gpo 
010: subject tho gpo 
001: subject tho gpo 
000: undefined 

Not used; blank. 
Quality of thought group 
as numerical constant, i.e., 
for operator thought groups, 

000110: desired, or wanted 
000100: happening 
000011: conception 
000010: like or preference 
000001: identity, tautology 

for operator modifier thought groups 
000000: negative aspect 
000001: positive aspect 

Constant denoting the class 
of meaning [or the 
secluence of thought groups, i.e., 

001: question 
011: statement 
111: exclamation 

Summary of Present Program Statistics 

In the present program the degree of elaboration is a"i 
Follows' 

(1) The number of input statements used was 25. 
(2) The number of output frames available 

to the computer was 30. 
(3) The number of self-contained instructions 

in tl~e output frames: 51. 
(4) The number of grammatical classes used: 10, 

including the type-of-statement indicator. 
(5) The number of classes of operator thought 



groups: 10, including the ones defined by the 
negative modifier. 

(6) The number of instructions in the program: 845. 
(7) The number of decisions for each input 

statement: 9. 
Each of the above is a first approximation. Each could 

be substantially increased, with improvement to be ex
pected in the performance of the program as a whole. 

In the evaluation of the program results, the input 
statements were shown to nine people, and their respons
es to each statement collected. Their responses were 
punched on IBM cards, arranged randomly with the com
puter responses, and the whole 250 statements listed by 
the IBM 407 tabulator. Then the entire listing was given 
as a questionnaire to 10 other people, who were each 
asked to point out the computer reply. The question
naire appears in this issue of Computers and Automation 
entitled "Can You Tell the Computer's Responses from 
the People's Responses?". The results of this procedure 
are shown in Table 1. 

Input 
Statement No. 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2) 

TABLE 1 

No. of 
Correct Choices 

1 
2 
2 
2 

o 
I 

"> 
I 

"> 

1 
() 

4 , , 
'2 

2 

2 

o 
o 

TOTALS 42 

No. of 
Incorrect Choices 

9 
8 
8 
~ 

9 
9 
9 

10 
9 
o 
'; 

I.) 

'; 

I.) 

10 
() 

7' 

7 
I.) 

H 

~ 

l) 

H 
10 

10 

208 

The results in Table 1 mean that the judging ability of 
the people for the 25 cases of output of the conversation 
program was 42/250 or 0.168 or 16.8%. This compares 
with the 10% that would be expected with completely 
random guessing and the 100% that would be expected 
if their guessing was perfect. If we should exclude input 
statements No 11 and 13, which were guessed by half the 
judges. and therefore were rather obvious machine pro
duction, the experiment demonstrates that the computer 
can in the great fI,1ajority of instances generate conversa
tional responses that are practically indistinguishable 
from those generated by intelligent human beings. 
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III. 

Discussion 

Analysis of the results show some interesting defects 
in the present type of programming, and suggest several 
improvements that can be made to polbh the present ap
proach. For example, in statement No. 12, the input is 
"I enjoy nothing more than rainy day!' in April." The 
phrase "nothing" is taken by the machine to be a nega
tive, and the output reply comes in the negative mode. 
("Neither did I," etc.) However here "nothing" is coup
led in the phrase "nothing more" which uses this negative 
word to reenforce a positive assertion. This confusion 
might be overcome in a modified program by inserting 
an additional subroutine which compares the negative 
thought group with its immediate surroundings to see if 
it fits into any of the frequently occurring combinations 
of "positive assertion by denial" phrases. Then these 
could be re-established in the positive mode. However, 
such a task is not a small assignment, and it would have 
to be accompanied by considerable analysis of patterns of 
expressions, and commonly occurring syntax, in order for 
it to function effectively. 

Another limitation of the present program is that it 
incorporates no memory of previous statements; the pres
ent program cannot modify the output statement to avoid 
contradiction of previous replies. In order for the com
puter to carryon a continuous conversation with someone 
and to meet the full details of Turing's criterion, some 
form of memory would have to be available to the ma
chine so that it could not only modify its output state
ments on the basis of former output statements, but that 
it could also detect contradictions in the input remarks 
of the co-conversationalist. This additional ability would 
involve a great expansion of the present program, and 
many man-hours. However there is no reason to believe 
that no attempts will be made to accomplish this in the 
future. 

The present program could be most readily improved 
by expansion in the number of categories that each gram
matical thought group can be placed. Also the number 
of output reply frames, presently quite limited, could be 
easily expanded to provide considerable variety to the 
output forms, and to make each frame more appropriate 
to the corresponding type of input statements. 

A detailed analysis of the amount of time that the pro
grammer spent in setting up the problem, and the pro
gramming and running of it is included in Appendix F. 

Conclusion 

It has been shown that by using a relatively simple ap
plication of logical syntactical analysis of English sen
tences concerning the subject of the weather, it is 
possible to provide an electronic computer with the cap
ability of creating respvnses in the form of English 
sentences which are largely indistinguishable from those 
expected of human beings. 

The approach to the conversation-with-a-computer 
problem which has been presented in this paper is found 
to be successful by a statistical evaluation test, and to indi
cate that a grammatical attack is fruitful in solving the 
problem of programming a computer to handle thoughts 
with words. 
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Appendix 

Reference 1 has not heretofore been printed. It consists 
of a short Section 1, a long Section 2 which consists of 
most of Reference 8, and a short Section 3. The paper 
is given below: 

CONVERSATION WITH A COMPUTER 

(Paper Presented at the Meeting of the American Associ
ation for Advancement of Science, on December 28, 1959, 
by E. C. Berkeley, L. E. S. Green, and C. C. Godieb) 

1. Introduction by E. C. Berkeley 

First, let me say that I am reporting on work by three 
people, and two of them have not had an opportunity to 
review what I am saying here. So please consider that my 
colleagues, Dr. C. C. Gotlieb, of the Computation Centre 
of the University of Toronto, and Mr. 1. E. S. Green, of 
K. C. S. Data Control, Toronto, are not necessarily fully 
committed to what I shall say here. 

Can a computer carryon a conversation? The answer 
to this question is "Yes", and the proof is here exhibited. 

We are interested in this question, among other rea
sons, because, the English mathematician Turing, about 
20 years ago, suggested that a machine could be said to 
be capable of thinking if it could carryon a conversation 
with a human being in another room, in such a way that 
the human being could not tell if he were conversing with 
a machine or with another human being. Since that time, 
this definition of a computer's thinking has stood as a 
challenge to computer people. 

To make a beginning on the problem, it is clearly de· 
sirable to restrict it to some relatively simple and common 
subject such as the weather. About 1954 John W. Carr, 
III, now director of the computing center at the Universi
ty of North Carolina, in a course on computers for stu
dents at the University of Michigan, assigned as an op
tional problem for additional credit the problem of 
programming a machine to carryon a conversation about 
the weather. But no student took up the challenge. 
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In December, 1958, the problem (which I phrased and 
analyzed as a part of a study I was making on language, 
ideas, and computers) was discussed with the Computa
tion Centre of the University of Toronto. Dr. C. C. Got
lieb of the Centre classified it as a frontier problem hav
ing interest; and it was placed in the hands of 1. E. S. 
Green, mathematician and programmer, to analyze, 
program, and code. 

The first preliminary program ran in April, 1959, and 
showed a surprising degree of success, but also some 
"stupid" or "deaf" replies. The second preliminary pro
gram ran in August, 1959, and was a good deal more 
satisfactory; but this program also contains some unde
sirable responses for such reasons as failure to recognize 
certain English idioms, and incompleteness of syntactical 
analysis. 

2. Report by 1. E. S. Green on the Computer 
Program and Some Examples 

(This is the same as the portion of the October, 1959, 
article commencing with column 2, paragraph 2, on page 
9 and running to the end of the article on page 11.) 

3. Some Final Remarks by E. C. Berkeley 

think that this experiment with an automatic com
puter provides convincing evidence for some very im
portant propositions about computers and about ideas. 
I will now state these propositions: 

1. Theorem: A computer can operate reasonably 
with ideas. 

2. Theorem: An idea for computer purposes is a 
specification of the meaning of a word or string of words. 

3. Theorem: This specification of meaning can very 
often but not always be represented with a pair of sym
bols, one standing for a parameter such as "weather" or 
"emotion" and the second standing for a value of the 
parameter such as "rain" or "dislike". 

After all, computers have been operating with ideas in 
the field of mathematics at least. Perhaps then we should 
not be too much surprised if a computer is also able to 
operate with ideas in all fields that can be talked about in 
language. 

I will now make two predictions: 

Prediction 1: It will not be many years - I would 
estimate hardly more than ten years - before the operat
ing of computers with ideas will be widespread. 

Prediction 2: When computers do operate generally 
with ideas, it will be impossible for a human being in 
another room to tell whether he is conversing with a 
computer or with a human being. 
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Can You Tell The Computer's Responses 
From The People's Responses? 

Patrick J. McGovern, 
Assistant Editor, Computers and Automation; 

Mit Ibm Sevenohfour, 
Cambridge, Mass.; 

and Nine People, Anonymous 

~ote: To fully understand this questionnaire, see the 
article in this issue "Computer Conversation 
Compared with Human Conversation" by Pa
trick J. McGovern. 

For each one of the 25 comments in the following 
questionnaire, there are 10 responses. One response was 
generated by a computer. The other nine responses were 
generated by human beings. The ten responses for each 
comment were then scrambled; which one of the ten is 
the computer's response is randomly different from set 
to set. After scrambling the responses, the questionnaire 
was assembled and printed on an IBM Tabulator and 
presented to ten persons who acted as "judges" and who 
were asked to identify the computer's responses, dis
tinguishing them from those collected from the nine 
human beings. 

The results of the choices of these ten judges are re
ported in Table 1 of the article mentioned above. 

To I ry this questionnaire yourself, THE FIRST TIME 
that you read through this questionnaire, choose that one 
of the ten responses to each comment which you judge 
came from the computer. Record your choice for each 
one of the 25 comments. Then compare your choices with 
the key which will ,be published in the next issue of 
Computers and Automation. Note: It is not fair to com
pare the responses set by set, and apply smart reasoning' 

QUESTIONNAIRE 
Below are a series of comments made concerning the 

topic of the weather. Following each of these comments 
are a group of ten replies to these comments. One of 
these replies was made by the IBM 704 Computer at 
M.LT. Would you indicate which of the replies came 
from the computer in your estimation? Thank you very 
much for your cooperation in this conversation project. 

In these comment statements a 7 stands for a question 
mark and a 1 stands for an exclamation point. [In the 
following as printed, however, the 7 has been changed 
into a question mark and the 1 has been changed into an 
exclamation point.] 

i2 

This is the comment: 
Look at those clouds! It is going to rain again? 

And these are the replies to the above comment: 
1.1 ( ) Haven't we had enough? 
1.2 ( ) I don~t think so. 
1.3 ( ) I hope not. 
1.4 ( ) Perhaps it will blow over and get sunny 

again. 
1.5 ( ) Rain! Rain! Go away, and come back 

again some ether day. 

1.6( 
1.7( 
1.8 ( 
1.9( 

1.10( 

) So what! Bribe a witch doctor! 
) If you think it will, then it won't! 
) No, the sky is falling in. 
) Possibly. 

) Wel1, if rain comes, I won't be the only 
one to complain. 

This is the comment: 
What did you think of all the snow we had last 

winter! 
And these are the replies to the above comment: 

2.1 ( ) I don't think we had much snow last 

2.2( 
2.3( 
2.4( 

2.5 ( 
2.6( 
2.7( 
2.8 ( 
2.9( 

2.10( 

winter. 
) Let's forget it. 
) Well, it melted, didn't it? 
) I am one who believes in the sun, and in 

the need for time to enjoy it. 
) Unexpressible. 
) I thought it was hilarious. 
) I didn't think of it. 
) I did not mind it too much. 
) What kind of stupid question is that? 
) Hard to dig the car out. 

This is the comment: 
Would you mind if we had cloudy and windy 

weather now? 
And these are the replies to the above comment: 

3.1 ( ) Natch! 
3.2( ) Yes. 
3.3 ( ) Yes, I certainly would. 
3.4( ) I like windy weather. 
3.5( ) No. 
3.6 ( ) I might mind, but I couldn't prevent it. 
3.7 ( ) Rather not! 
3.8 ( ) I usually do not mind windy weather if 

it is not too persistent. 
3.9( ) Not after all this heat. 

3.10 ( ) Any kind of weather in this region IS 

bad. 

This is the comment: 
You really can't truthfully say you like hot weather? 

And these are the replies to the above comment: 
4.1 ( ) I do like to go swimming when it's hot. 
4.2 ( ) Why should I be truthful? 
4.3 ( ) Do you want to bet? 
4.4( ) I don't. Why, I can truthfully say I don't 

4.5( 
4.6( 
4.7( 

like hot weather. 
) Why pot? 
) Yes. 
) I agree. 
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4.8( 
4.9( 

4.10( 

) Neither do I, frankly. 
) I do like it. 
) No, I can't. 

This is the comment: 

I prefer the wintry blizzards to this dreary seaSUlJ. 
And these are the replies to the above commenr: 

5.1 ( ) It's pretty difficult to get about in a blIz-

5.2 ( 
5.3( 
5.4( 
5.5 ( 
5.6( 
5.7( 
5.8( 

5.9( 
5.10( 

zard, though. 
) If I can curl up by the fire. 
) So do I! 
) 
) 
) 
) 
) 

Not me. 
Anything is preferable to school. 
Go north. 
So do I really. 
To tell the truth, I do not enjoy wintry 
blizzards as much as you seem to. 

) Schmuck! 
) I don't! 

This is the comment: 

There is no time I like less than a hot day in July. 
And these are the replies to the above comment: 

6.1 ( ) Not I, I love beach weather. 
6.2 ( ) You can say that again. I do not like a 

hot day in July any more than you do. 
6.3( ) Or August. ..... 
6.4 ( ) Well, I like hot July days. 
6.5 ( - ) Yea! 
6.6 ( ) I don't like any hot days. 
6.7 ( ) Or no person I like less than you. 
6.8 ( ) Then you must like July often. 
6.9( ) What do you like more? 

6.10( ) As long as it's not humid. 

This is the comment: 

What kind of weather do you want this spring? 
And these are the replies to the above comment: 

7.1( ) I would like warm, sunny days, but what 
I want and what we're likely to get are 

7.2 ( 
7.3( 
7.4( 

7.5 ( 
7.6( 
7.7( 
7.8( 
7.9( 

7.10( 

) 
) 
) 

) 

quite different. 
Fair and cool. 
Warm, sunny days. 
In May I like nothing better than a full 
day of sunshine and an evening shower. 
Hot! 

) I hope it showers. 
) Warm. 
) Mild weather - the milder the better. 
) Spring? I thought we just had spring. 
) Warm. 

This is the comment: 

Look at that rain come down! 
And these are the replies to the above comment: 

8.1 ( ) If it doesn't stop soon, we are apt to 

8.2( 
8.3( 
8.4 ( 
8.5 ( 
8.6( 
8.7( 
8.8 ( 

have flooding. 
) Good for the grass! 
) Thundershowers in June rain heavily. 
) You look. I'm sick! 
) Whee! 
) Open your mouth. 
) Who tells you to go out? 
) Like a waterfall! 
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8.9( Joy to the world. I could think of noth
ing better. 

8.10( ) We needed it. 

This is the comment: 
Some blizzard this is! 

And these are the replies to the above comment: 
9.1 ( ) I hope it won't last long. 
9.2 ( ) Let's go south!. 
9.3 ( ) The biggest in the last three years. 
9.4( ) You're not kidding. It is a terrible 

blizzard. 
9.5 ( 
9.6( 
9.7 ( 
9.8( 
9.9( 

) Can't even see your hand in front of you. 
) Every time I have a final. 
) So! 
) Not as bad as last year. 
) Remember the St. Pat's day blizzard In 

1958. 
9.10( ) What a disappointment. 

This is the comment: 

I have never seen it so hot! 
And these are the replies to the above comment: 

10.1 ( ) Oh, don't be such a sissy. 
10.2( ) You probably have, but don't remembe.t. 
10.3( ) I'm sure I say this several times a year. 
10.4( ) Nor have 1. But it does not bother me. 
10.5 ( ) Good day for a tan. 
10.6( ) Because it's my vacation. 
10.7 ( ) Turn a round. 
10.8 ( ) You haven't been to lvladrid lately, have 

you? 
10.9( ) Almost as bad as the Sahara on my last 

trip. 
10.10( ) You're exaggerating. 

This is the comment: 

Snow, 10 inches deep, is my favorite weather. 
And these are the replies to the above comment: 

11.1 ( ) You must be a ski enthusiast. 
11.2( ) Not mine! 
11.3 ( ) Yes, my favorite weather is certainly 

snow, indeed. But that is the way that I 
like it. 

11.4( 
11.5 ( 
11.6( 
11.7( 
11.8( 
11.9 ( 

11.10( 

) It is not mine. 
) Yee Gads! 
) Because it's no school. 
) Stay in it. 
) You must live on the second floor. 
) You don't have to shovel it? 
) You're crazy. 

This is the comment: 
I enjoy nothing more than rainy days in April. 

And these are the replies to the above comment: 
12.1 ( ) I can think of more pleasant things to 

12.2 ( 
12.3( 
12.4 ( 
12.5 ( 
12.6( 

enjoy. 
) But not too many. 
) Not really! 
) You're crazy. 
) April is the cruellest month. 
) Neither· did 1. Everything about New 

England is so unpredictable. 
12.7 ( ) Yes. In May and June too. 
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12.8 ( ) You must be having a very comfortable 
time. 

12.9( ) Why April? 
12.10( ) It's pleasant. 

This is the comment: 
I want this rain to stop immediately. 

And these are the replies to the above comment: . 
13.1 ( ) I'm afraid it's not up to you to controltt. 
13.2( ) It would be nice to be able to turn it off. 
13.3( ) So do all small boys. 
13.4( ) Too bad! 
13.5 ( ) Because it's drowning the bugs. 
13.6( ) That's too bad. 
13.7 ( ) Don't be too fussy in this part of the 

year. 
13.8 ( ) I am hoping for the rain to stop. 
13.9( ) Don't say it! It will last forty more days 

13.10( ) If Canute couldn't do it, you certainly 
can't. 

This is the comment: 
When do you think our first real hot day will come? 

And these are the replies to the above comment: 
14.1 ( ) It's usually around Memorial Day. 
14.2 ( ) Never, I hope! 
14.3( ) Not before June this year. 
14.4( ) August maybe. 
14.5 ( ) After I die. 
14.6 ( ) I don't know. 
14.7( ) All too soon for me. 
14.8( ) It's hot enough for me right now. 
14.9( ) I don't know. 

14.10( ) Well, I enjoy a hot day if it is not too 
persistent. 

This is the comment: 
Snow usually arrives when you least expect it. 

And these are the replies to the above comment: 
15.1 ( ) We should be prepared for it. 
15.2 ( ) I expect it from December to March. 
15.3 ( ) I disagree - you can predict snow often. 
15.4 ( ) Not so. It arrives when you don't want it. 
15.5 ( ) Like death. 
15.6( ) Good. 
15.7 ( ) All too often it does. 
15.8( ) Well, I never miss snow, so I am not 

disappointed. 
15.9 ( ) Yeah! Just when you take the snow tires 

off your car. 
15.10( ) Listen to the weather report. 

This is the comment: 
I think that this fair weather will not last. 

And these are the replies to the above comment: 
16.1 ( ) Who can tell? 
16.2 ( ) What pessimism! 
16.3( ) I don't think so either. 
16.4( ) It certainly looks that way, doesn't it. 
16.5 ( ) I hope you are wrong. 
16.6( ) Who gives a damn? 
16.7( ) Who cares! 
16.8 ( ) In New England it never does. 
16.9( ) No! We'll probably have a storm to

morrow. 
16.10( ) I can't tell. 

This is the comment: 
June is the warmest month as all brides know. 

And these are the replies to the above comment: 
17.1( ) Not necessarily. 
17.2( ) Not because of the weather, though. 
17.3( ) July and August are warmer. 
17.4( ) Thanks for the advice. 
17.5 ( ) April is the cruellest month. 
17.6 ( ) I don't like brides. 
17.7 ( ) But the frost usually comes in August. 
17.8( ) Oh boy! 
17.9( ) Yes, June is certaInly the warmest month 

indeed. But that is the way I like it. 
17.10( ) They would! 

This is the comment: 
Skiing fans will certainly like today's blizzard. 

And these are the replies to the above comment: 
18.1 ( ) It's not much fun for the non-skiers. 
18.2 ( ) But, oh, my aching back. 
18.3( ) Yes, they will. 
18.4( ) I hate ski fans. 
18.5 ( ) To tell the truth, I do not enjoy today's 

blizzard as much as you seem to. 
18.6( ) But it will spoil the baseball game. 
18.7 ( ) I don't ski. 
18.8( ) Yes, but not the gardener. 
18.9( ) I don't know! It'll be a while before the 

roads are opened. 
18.10( ) You're right! 

This is the comment: 
April is not the month to be caught without an um

brella. 
And these are the replies to the above comment: 

19.1 ( ) It usually rains when I don't carry my 
umbrella. 

19.2 ( ) 

19.3 ( ) 
19.4( ) 

I'll take my chances. I surely don't like 
umbrellas. 
I agree. 
All months in Boston are such that you 
don't want to be caught without an um-

19.5 ( 
19.6( 
19.7( 
19.8 ( 
19.9( 

19.10( 

brella. 
) I really didn't look closely enough to tell. 
) April is the cruellest month. 
) Or without clothes. 
) Yes, I was soaked to the skin yesterday. 
) I've never used an umbrella. 
) It rains so often! 

This is the comment: 
o boy, last night'S frost covers all the windows. 

And these are the replies to the above comment: 
20.1 ( ) I wonder what the temperature was last 

night. 
20.2 ( ) Too bad for the plants in the garden. 
20.3 ( ) Yes, it is pretty cold. 
20.4( ) Are you crazy? 
20.5 ( ) The frost is memory. 
20.6( ) Good for the orange crop. 
20.7( ) Now we won't be able to watch you 

shovel snow. 
20.8 ( ) It certainly looks that way, doesn't it? 
20.9 ( ) Yeah, aren't they pretty! 

20.10 ( ) I can't see. 
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WORKING 
PARTNERS 
ROCKETDYNE AND SOUNDCRAFT INSTRUMENTATION TAPES 

At North American Aviation's Rocketdyne division, the re
cording of rocket engine perfOlmance on static stands, calls 
for the use of only the most reliable of instrumentation tapes, 
like Soundcraft. vVhy? Because Soundcraft Instrumentation 
Tapes combine exact physical and electrical properties so 
necessary to assure absolute reliability of performance-as a 
direct result of being manufactured in the world's most 
modern tape plant under the most advanced quality control 
system. 

In short, experience has proven that Soundcraft Instrumenta
tion Tapes work best in recording of critical rocket testing 
operations. Why not let precision-made, error-free Sound
craft Instrumentation Tapes go to work for you? Complete 
literature on request. 

REEVES SOUNDCRAFTcORP. Great Pasture Rd., Danbury, Conn .• Chicago: 28 E. Jackson Blvd. 
Los Angeles: 342 N. laBrea • Toronto: 700 Weston Rd. iii 
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This is the comment: 
It's raining cats and dogs! 

And these are the replies to the above comment: 
21.1 ( ) That old cliche! 
21.2( ) I'll stay in and keep dry. 
21.3 ( ) It sure is. 
21.4( ) You can't be outside for a second or 

21.5 ( 
21.6( 
21.7( 
21.8( 
21.9( 

21.10( 

you'll be drenched. 
) And the puddles are barking. 
) More experiments! 
) You're not kidding. It is terribly raining. 
) J don't give a bark. 
) I hope my cellar doesn't flood. 
) Really! 

This is the comment: 
No one wants to see snow in September. 

And the~e are the replies to the above comment: 
22.1 ( ) That would be unusual for this part of 

the country. 
22.2 ( ) I should say not! 
22.3 ( ) Right! 
22.4( ) Don't you think that snow must be good 

22.5 ( 
22.6( 
22.7( 
22.8( 
22.9( 

22.10( 

for somebody. 
) That's for sure! 
) 
) 
) 
) 
) 

Because snow is doubly symbolic. 
Or you for that matter. 
Only a skiing fan that is. 
Who says? 
It's welcome then. 

This is the comment: 
I want to go walking in the rain. 

And these are the replies to the above comment: 
23.1 ( ) I am hoping for walking in the rain just 

as much as you. 
23.2( ) Everyone to his own taste! 
23.3 ( ) I might, but it would have to be mist 

rather than heavy rain. 
23.4 ( Often at college I went walking in the 

rain. 
23.5 ( ) You'll catch cold. 

23.6( 
23.7 ( 
23.8( 
23.9( 

23.10( 

) It appeals to all five senses. 
) Go ahead! 
) Why? Haven't you taken a 'shower lately? 
) I've always enjoyed that, too. 
) So long as it's warm. 

This is the comment: 
Planes cannot fly well in snowy weather. 

And these are the replies to the above comment: 
24.1 ( ) They are usually grounded when it 

snows. 
24.2( I wouldn't want to take a chance of fly-

ing in snow if they could. 
24.3( ) Well, I never miss planes so I am not 

disa ppoi~1ted. 
24.4( ) Not true. As soon as the snow is cleared 

off the airfields, the planes can fly again. 
24.5 ( ) They freeze up. 
24.6( ) Because they're incongruous with nature. 
24.7( ) They should. 
24.8( ) Too bad; that's the best time to fly on 

vacation. 
24.9( ) Take a bus! 

24.10( ) It's dangerous! 

This is the comment: 
The snow is turning into rain. 

And these are the replies to the above comment: 
25.1 ( ) That is obvious. 
25.2 ( ) Good, no shoveling. 
25.3( ) This will make driving very difficult. 
25.4( ) Good! 
25.5 ( ) Because the factories are lousing up the 

world. 
25.6( ) So what! 
25.7 ( ) Joy to the world. I could think of noth

ing better. 
25.8 ( ) Boy, now we shall see slush aplenty. 
25.9 ( ) The whole business may freeze tonight 

making tomorrow's driving fun. 
25.10( ) I shouldn't have shovelled out my car. 

That is all. Thank you again. 

THE COMPUTER 
DIRECTORY 
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computers, data processors, accesso
ries, components, services, etc., pro
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ices in the computer field - useful 
-'to you the whole year. 

Send for your own copy now -
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or service / Brief description (20 to 
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tween ... and ... 
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(Over 2000 product and service 
entries in totaJ) 

This is your indispensable guide 
to organizations, products, and serv-

. _ _ _ _ _ MAIL THIS COUPON. _____ _ 
(or a copy of it) 

To: Computers and Automation 
,815 Washington St., R149 
Newtonville 60, Mass. 

Please send us a copy of the 1960 
Computer Directory. We enclose 
$6.00. 

Name ................................. ______ .. _._ .... ___ . 

Ti tI e .. ___ ... _____ . ___ .... ______ . _________ . ___ ... __ ._ ..... . 

Organization __ .. ____ ._ .. _____ ... ___ ._ ...... _ .. _ .. . 

Address ... _. __ ........ ___________ ..... _ ... ______ ..... . 
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50 ELECTRONIC SORTER-READERS TO BE 
DELIVERED TO 25 BANKS TIllS YEAR 

Burroughs Corp. 
Detroit 32, Mich. 

This company will deliver nearly 50 elec
tronic sorter-readers (using magnetic ink 
character recognition) to some 25 banks before 
the end of the year. Banks in 7 states have 
received them already. 

Equipment is being produced against a 
backlog of $6,500,000 of orders. Magnetic 
ink character recognition (MICR) equipment 
is being delivered also to handle dat~ pro
cessing tasks for hospitals, financial pub
lishing companies, an engineering institute, 
and other commercial businesses. Scores of 
commercial banks, savings banks, and savings 
and loan associations have already started 
encoding checks, deposit slips, and other doc
uments with MICR numbers and symbols, in pre
paration for reading and processing these 
items automatically. 

The sorter-reader reads and processes 
checks, deposit slips, and other MICR-encoded 
items at speeds up to 26 per second. Items 
can be sorted 15 to 20 times faster than under 
a manual system. The machine accelerates 
checks or other items from a "standing start" 
to about 23 miles an hour in a distance o~ 
four inches. The machine reads each MICR dig
it or symbol in 32-millionths of a second. 
It processes intermixed documents of varying 
sizes and thicknesses, as well as items that 
have been folded, stapled or torn. It can be 
loaded and unloaded while operating at full 
speed, thus providing unlimited capacity. 
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Burroughs Corp. engineers and techni
cians are shown working on a portion of 
the production line set up by the company 
to produce MICR (magnetic ink character 
recognition) electronic sorter-readers. 
The $63,000 machine reads and processes 
bank documents at speeds up to 26 items 
a second. 
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100,000 BITS OF INFORMATION 
IN 6 OUNCES OF MEMORY DRUM 

International Business Machines Corp. 
Federal Systems Division Laboratory 

Owego, N. Y. 

A way to put 100,000 bits of information 
Into a 6 ounce memory drum that can be held 
in the palm of a man's hand, has been found. 

The information is recorded on the mag
netic surface of the tiny stainless steel 
drum, which' was designed for airborne com
puters. The new drum, 3 inches long and 3 
inches in diameter, can hol~ as much inform
ation as a much heavier conventional drum --
16 inches long and 4 inches in diameter -
used on many larger earth-bound computers. 

The new drum is only a thin steel shell. 
This construction was devised to withstand 
severe vibrations and shock. The "shell" de
sign concentrates the drum's mass at the sur
face, where it is most needed, IBM engineers 
explain. The construction, therefore, pro
vides maximum strength and rigidity with min
imum weight -- prime considerations in both 
aircraft and missiles. 

Surrounding the rotating drum is a 
lightweight frame on which miniature magnetic 
pickup and recording heads are imbedded in 
rectangular blocks of plastic called "slider 
bearings". These bearings slide over the 
surface of the drum on a cushion of air, 
staying only 100 millionths of an inch away 
from the dr-um even-under the most severe 
vibration conditions. 
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Total weight of the miniature drum as
sembly is 8 pounds, compared to about 235 
pounds for conventional drum assemblies. 

The shell design enables the drum to 
withstand stress more than 15 times the force 
of gravity. The tiny drum, which spins at 
6000 rpm, is so rigid that it is not affected 
by even the high frequency vibrations found 
in missiles. 

AUTO-CONTROL SYSTEM' FOR PHILCO COMPUTER 

Philco Corp. 
Willow Grove, Pa. 

A new programming and hardware control 
system for the PHILCO-200D electronic data 
processing system, has been developed. Called 
the "Auto-Control System", it provides an 
automatic interrupt feature and increases the 
efficiency of the computer in other ways. 

The interrupt capacity of the "Auto
Control System" is completely under program 
control; it permits the programmer to deter
mine the system conditions that shall be 
checked, when these conditions shall be 
checked, and the action to be taken when these 
conditions are present. 

In addition to increasing the powers of 
the programmer, the "Auto-Control System" 
makes efficient use of program time by auto
matically monitoring computer operations. 
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The new system also Increases the scope of 
the entire PHILCO 2000 computing system by 
the expansion of real-time capabilities, and 
by the interlacing of several problems on a 
programmed priority basis. 

All conditions to be checked are indi
cated by one register in the "Auto-Control 
System". Each bit in this register is des
ignated to represent the presence of a cer
tain condition, and when that condition is 
PJesent the bit is set to one. The priority 
given to these conditions is up to the dis
cretion of the user. The bits that cause the 
program to be interrupted are determined by 
a mask which is designated by the programmer. 
If a condition which sets one of the bits in 
the register is detected, and if that bit is 
covered by the mask, the program is interrupted. 
A transfer is then made to an executive rou
trne which jumps to a separate subroutine for 
each condition. These subroutines are pre
pared by the programmer and permit him to 
program what actions he feels are necessary 
for any specified condition. The inclusion 
of a register with variable priority, a pro
grammed-controlled mask, and flexible sub
routines gives the programmer control of the 
entire computing system through "Auto-Control". 

NEW RANDOM-ACCESS DISC-MEMORY WITH 
FLYING HEADS 

Telex, Inc. 
1633 Eus tis St. 

St. Paul I, Minn. 

A high-capacity disc-file ~emory, in
corporating multiple read-record heads that 
"fly" over the surface of storage discs, has 
been developed and is going into production. 
It is designed to provide very high storage 
capacities and random access speeds. 

The Telex II Disc File has a capacity 
of nearly 100 million characters, a lO-to
one advantage over existing disc-file mass
memory units. Access time has been reduced 
from 700 milliseconds needed by present 
equipment to 150 milliseconds for the Telex 
Disc File. At the same time, cost is a 
fraction of that for memory systems of com
parable performance. 

A major key to the performance of these 
disc files is the airfoil-like design of the 
read-record heads, which allows the heads to 
ride on the air boun~ary layer of the rapid
ly-revolving discs. This makes practical 
the multiple mounting of heads, two pair 
operating in conjunction with each of the 
3l-inch recording discs. 
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The recording discs are spaced on a 
vertical, motor-driven shaft. The read
record heads are mounted in opposed pairs 
on a two-pronged positioning arm for each 
disc so that one pair of heads serves the 
upper surface of the disc, the other, the 
lower surface. The positioning arms are 
driven by an electro-magnetic motor with 
the track-locating dimensional references 
built into the magnetic field of the motors. 

Since each disc has its associated 
head positioner and heads, no time is spent 
in moving the read-record heads from disc 
to disc. In actual operation, two or more 
of the head positioners may be in motion at 
the same time. 

A single disc with its associated head 
positioner and heads could serve with neces
sary control as a complete random-access 
memory. Desired capacity is achieved by 
adding more discs. 

The Telex II, with a capacity of 617 
million bits, uses 64 recording discs and 
head positioners, each with its two pairs 
of read-record heads. A smaller version, 
the Telex I, with 16 discs and smaller stor
age capacity per recording surface, has a 
storage capacity of 154 million bits. 

The Telex II Disc File including its 
cabinet measures 84 inches long, 60 inches 
high and 32 inches deep. It weighs about 
3,000 pounds and has power consumption of 7 
kilowatts. 

The head actuator design was developed 
by Tronics Corporation, a Minneapolis elec
tronics company, and is licensed to Telex 
for its present application. Recording discs 
are produced by Minnesota Mining and Manufac
turing Company, St. Paul, under a proprietary 
process. 
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CONVERSION FROM ANALOG SIGNAL TO DIGITAL 
CODE 5 TO 30 MILLION TIMES PER SECOND 

Epsco, Inc. 
275 Massachusetts Ave. 

Cambridge, Mass. 

In the field of conversion from analog 
signal to digital code, a new family of sub
miniature translators able to provide 5 to 
30 million independent voltage data conver
sion operations per second has been developed 
by this company. 

These components are based on new, radi
cal concepts of component development, circuit 
configuration and logical approach. The size 
is small: for example, a 7 bit megacycle con
verter, exclusive of power supply, requires 
a volume of only 7 cubic inches. The associ
ated power supply occupies a volume compar
able to that needed for converters of conven
tional type. 

The new devices operate asynchronously. 
They continuously digitize a varying input 
and provide a parallel coded output. Serial
pulse-train output buffers have also been 
developed for use with the units. 

The converter is not an incremental de
vice but does, in fact, make totally independ
ent full-scale-to-full-scale conversions in 
milli-micros~conds. The digital read out is 
o volts for a binary one and minus 6 volts 
for a binary zero. 

The new device is expected to open up 
wide new applications in video communication, 
space communication, experimental neurophysi
ological study, radar data analysis, high 
speed transient pulse analysis, submarine 
warfare signal detection, etc. 

DYING LETTERS ON THE TELEPHONE DIAL 

Bell Telephone System 
New York, N. Y. 

With more and more people ordering tele
phones, and more and more central offices 
needed to provide service for them, there are 
indications that the telephone companies will 
exhaust new combinations of telephone numbers 
early in the 1970's, so long as the ,system of 
two letters and five figures for a telephone 
number is used. 

This system wastes capacity of the dial 
because ~ prefix like one of GHI for the first 
letter and one of WXY for the second letter 
is excluded; also, there are no letters for 
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the one pOSition and the zero position on 
the dial. 

Accor~Jingly, "all-number calling", mak
ing use of telephone numbers of seven figures 
and no letters, is being planned for. This 
changed arrangement is expected to be usable 
until the early years of the 21st century. 

COMPUTER PROGRAMMING TO DETERMINE 
MISSILE AND ROCKET FUEL REQUIREMENTS 

The Service Bureau Corp. 
2706 Wilshire Blvd. 

Los Angeles 56, Calif. 

A computer program to determine fuel 
requirements for rockets and missiles has 
been worked out by this company. 

The program immediately computes per
formance data on rocket fuels with 20 atomic 
species, 250 molecular species, and 20 con
densed phases. A number of mathematical and 
chemical approaches are used in the computer 
program to increase the speed and probability 
of convergence. 

Standard data sheets are available to 
users of this program for them to submit 
their problems. 

The company is also providing aid in 
the research and planning of computational 
problems for fuels and propellants for roc
kets and missiles. 

MODERNIZED RAILWAY COMMUNICATION SYSTEM 

General Electric Co. 
Communication Products Dept. 

LynChburg, Va. 

Southern Railway System has placed an 
order with this division of General Electric 
for a newly developed multi-channel micro
wave and two-way radio communication system. 
It is to be installed between Washington, 
D. C., and Atlanta, Georgia, at a cost of 
four million dollars. 

The new Southern Railway communications 
system will cover a route of 637 miles but 
will have approximately 12,000 channel miles; 
this will make it the largest privately-owned 
microwave system in the United States. (The 
longest private microwave system pr~sently 
in use is operated by Transcontinental Pipe
line over 1,800 miles between New Jersey and 
Texas. ) 
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Southern's communication network will 
consist of 54 microwave stations; completion 
is expected in late 1961. The equipment will 
replace Southern's telephone and telegraph 
pole lines between Washington and Atlanta. 
P~Kctically all of Southern's train and yard 
operations, as well as maintenance and con
struction activities, now depend on radio. 
The new microwave and two-way radio system 
will provid~ greater reliability than the 
present pole lines, which are vulnerable to 
snow, ice and heavy wind storms. The new 
system will also make it possible for Southern 
to extend its infra-red ray hot-box detector 
system. 

INVITATION FOR PROPOSALS FOR 
DOCUMENTATION RESFARaI 

National Science Foundation 
Documentation Research Program 

Office of Science Information Service 
Washington 25, D. C. 

The National Science Foundation has an
nounced it will consider proposals during the 
current fiscal year for additional research 
projects or studies of a fundamental or gen
eral nature that may produce new insigl1ts, 
knowledge, or techni4ues applicable to scien
tific information systems and services. Al
though the Foundation will consider any pro
posal for a project that may contribute to 
the general goal of improving the handling of 
scientific information, the following research 
areas are of the greatest interest at present: 

1. Information needs of the scientific 
community. Studies or experiments to provide 
better understanding of scientific communi
cation processes, scientists' information 
needs, and the extent to which needs are met 
by existing publications and information serv
ices, or could be met by proposed new types 
of publications and services. 

2. Information storage and retrieval. 
Research on the systematization and mechani
zation of procedures for handling large vol
umes of scientific information, including 
procedures for automatic analysis of texts of 
documents, automatic indexing and abstracting, 
and automatic searching of stored materials; 
and tests and evaluations of existing, newly 
developed and proposed procedures for handling 
scientific information. 

3. Mechanical translation. New groups 
wishing to undertake research on mechanical 
translatiQn procedures and related studies of 
language should give first consideration to 
building upon and complementing'the intensive 

COMPUTERS and AUTOMATION for September, 1960 

work already accomplished by established groups. 

The semiannual report Current Research 
and Development in Scientific Documentation, 
available from the Foundation, describe~ ex
isting projects in the U. S. and abroad. 

Inquiries and proposals should be ad
dressed to us. 

HIGH-SPEED COMMON-LANGUAGE COMMUNICATION 
BETWEEN SATELLITES AND EARTH STATIONS 

Systems Division 
Beckman Instruments, Inc. 
325 North Muller Ave. 

Anaheim, Calif. 

This company is designing two high-speed 
data processing systems which will be used in 
conjunction with current Air Force satellite 
programs. These systems will control the flow 
of data between satellites in orbit and the 
earth. 

The system will communicate in not one 
but many data "languages" with a world-wide 
network of input and output equipments, in
cluding telemetry systems, command RF links, 
high-speed digital computers, teletype and 
high-speed digital ground links and multiple 
ground control consoles; they will convert 
all data into a common language. Combining 
flexible operation with extremely high speed 
(almost four million bits per second), these 
systems will eliminate the need for special 
digital computers or other equipment to link 
data collection and data processing equipments. 

High-speed core memories and stored pro
gramming will be incorporated into these sys
tems. 

( 
--------;1 
----r~--..,---' 

5B 



DATA TRANSMISSION AT LOW COST 
OVER TIlE TELEPHONE 

International Business Machines Corp. 
Data Processing Division 

112 East Post Road 
White Plains, N. Y. 

For organizations operating at one or 
more locations, an economical way for sending 
information in machine language over local or 
long distance telephone lines to a central 
processing point has been developed. This 
has been called the IBM 1001 Data Transmission 

System. It is used with telephone company 
service, such as the Bell System Data-Phone, 
and it transmits both fixed data from pre
punched cards and variable data manually en
tered on a keyboard. The data is recei~ed at 
the central processing point punched into 
cardsi toe cards in turn can he fed directly 
into an IBM data processing system for auto
matic handling of payroll, inventory control, 
billing, or other accounting operations on a 
centralized basis. 

The sending station in the system includes 
a telephone, a "terminal" which is smaller 
than a typewriter and contains a simple card 

TOP LEFT: The sending station operator has dialed the central processing point. She inserts a 
punched card containing prepunched numerical data. TOP RIGHT: Carriage is then moved to the 
left, and released on an audible signal. It then returns to the right-hand position, transmitting 
data from the card into the telephone line at about 12 columns per second. BOTTOM LEFT: The 
operator transmits some more information manually from the keyboard. BOTTOM RIGHT: At the cen
tral processing point, the transmitted data is received and punched into cards ready for further 
machine processing. 
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reader and keyboard, and a modulating subset 
available through the local telephone company. 
A speaker in the terminal automatically 
sounds audible signals at various steps in 
the operations for guidance of the operator. 
The central receiving station consists of a 
telephone, an IBM card punch modified with a 
data translator, and a telephone company de
modulating subset. 

The operator at the transmitting station 
makes the connection with the receiving sta
tion by dialing a telephone in the usual way. 
She transmits information by either inserting 
prepunched cards into the terminal or manually 
entering numeric data on the keyboard. At the 
receiving station, the telephone can be set 
to answer the sending station call and to 
punch the transmitted data into cards auto
matically with minimum attention from the 
operator. Both telephones can also be used 
for ordinary voice communication between the 
two stations. 

The transmitting terminal of the system 
reads and transmits data from a card at the 
rate of approximately twelve card columns per 
second. A maximum of twenty-two consecutive 
columns of numerical data is read from each 
card. Variable numerical information can be 
manually keyed into each output card by the 
sending station operator. The system will 
handle 8 to 12 card transactions per minute. 
The card reader on the transmitting terminal 
can be specified for 80, 51, and 22 column 
IBM cards. The telephone c'Ompany modulating 
and demodulating subsets convert the punched 
card code impulses to audio signals for trans
mission at the sending end and convert the 
audio signals into impulses used for card 
punching at the receiving end. 

Automatic checking features in the sys
tem assure the accuracy of the data trans
mitted and received. Both stations are auto
matically signalled if an error is detected 
at the receiving station. When data from a 
record has been transmitted, the sending sta
tion operator simply presses a key on the 
keyboard to eject the card just punched at 
the receiving end and to feed in a blank 
card ready for the next transmission. A 
total of 79 columns of information from sev-· 
eral input cards can be combined into a 
single output card. 
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CORE MEIDRY EXPANDS, UPDATES, COMPUTER NORC 

Daystrom, Inc. 
Murray Hill, N.J. 

A modern, solid-state memory has updated 
the U.S. Navy's Naval Ordnance Research Calcu
lator (NORC) installed at the Naval Proving 
Ground, Dahlgren, Va., and in constant opera
tion since 1955 when delivered by the manu
facturer, IBM. It gives the giant computer 
an even larger problem capacity while reduc
ing the time lost to maintenance. 

Designed and built by Daystrom, Inc., 
Military Electronics Division, Archbald, Pa., 
the new memory increases the computer's storage 
capacity from 132,000 bits to 1,320,000 bits 
of information while reducing the computer 
down-time from an average of 8 hours per week 
to one hour per week. 

The new memory is of the magnetic core 
type. Electrical impulses switch the direc
tion of magnetism of the cores, and the 
arrangement of core patterns plus address 
switching allows subsequent signals to seek 
out computer-type "yes" or "no" answers to be 
fed back into the computer as numbers. The 
memory will retain information even after 
power failure. 

Associated design features which permit
ted the new memory to be adapted to the NORC 
are: 

(a) Transistor switching circuits, which 
permit the new solid state memory to work with 
NORC in the same manner as the older and tot
ally different type memory. 

(b) Special circuits, which transpose 
the higher voltage signals associated with 
NORC's older vacuum tube circuitry down to 
the lower levels associated with the modern 
transistor practice. This feature enabled the 
memory conversion to be accomplished with a 
minimum of interruption of the computer's 
operating schedule. 

The original memory was based upon sig
nals stored on the faces of 264 three-inch 
cathode-ray tubes. Maintenance of this sys
tem involved frequent adjustments and fair~y 
frequent replacement of tubes at a cost of 
$150 to $175 each. In contrast, the all mag
netic cores of the new memory should have un
limited life and require virtually no main
tenance beyond the usual preventive checks. 
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HIGH SPEED CONTROL OVER POSITIONING AND 
DRILLING HOLES IN CIRCUIT BOARDS 

Micro-Path, Inc. 
Los Angeles, Calif. 

An automatic machine for high-speed 
drilling of circuit boards has been developed 
by this company. It is designed to increase 
hole-positioning accuracy to one-thousandth 
of an inch, practically eliminate human error, 
and save a substantial number of man-hours in 
programming. 

Coupled with this company's magnetic tape 
control, the new MPI 440 automatic circuit 
board drilling machine is capable of drilling 
40 holes per minute with each drill head; 640 
holes per minute with four stacks of four 
boards each; with an average positioning time 
of less than one second. 

One of the more unusual features of the 
machine is its optical programmer. Essen
tially a comparator equipped with a large 
viewing screen, the programmer is simple to 
operate, making it possible for a speed-up in 
programming as well as significantly reducing 
the number of hole-positioning errors. 

Until now two time-consuming methods of 
drilling circuit boards have been in use. 
Small shops frequently etch a first board 
master to be used in preparing a steel drill 
guide. . 

Board drilling then is done manually; 
the all-too-frequent result is that holes 
missed are found when the boards are partial
ly assembled with electronic components. Also, 
the accuracy of the hole position is general
ly inadequate with this method. 

The second method uses the contact neg
ative master of a first etched board, and then 
the painstaking recording of the numerical 
values of the X and Y coordinates of positions 
for each hole, utilizing a toolmaker's micro
scope. These values are typed on a program 
sheet and a punched tape record is prepared 
for use with a numerically controlled drill
ing machine. 

Each of these methods requires the fun
damental step of locating the positions for 
drilling. 

The new Micro-Path system eliminates 
the process of establishing and recording the 
X and Y coordinates of each hole to be drilled. 
To program the MPI 440, the operator inserts 
either an etched master board, or the nega
tive to be used for contact printing, into 
a viewing slide located directly beneath the 
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positioning table. A conventional comparator 
projects a small portion of the view, magni
fied 20 times on the 14-inch screen. A joy 
stick control enables the operator to center 
the image of the individual holes within a 
tolerance circle superimposed on the screen. 
As soon as a hole is centered, the operator 
enters a "drill down" command on the record
ing tape. The operator then proceeds to each 
hole by following a colored path previously 
marked on the guide. To check the accuracy 
of the program, the operator reruns the tape 
checking the programmer to verify that all 
programmed holes fall within the tolerance 
circle on the viewing screen. 

Playback for the drilling machine is 
four times its programming rate. 

The joy stick is a velocity control 
having an exponential response such that rel
atively large movements from its vertical 
position produce slow movements on the drill 
table. This design makes precise control 
easy for the operator. Maximum speed of 100 
inches per minute is obtained when the joy 
stick is moved near to the limit of its range. 

The optical comparator is of standard 
design. However, unlike conventional compar
ators, the image is focused on the screen by 
moving the lens back and forth rather than 
the part or viewing slide. 

First installation of the new automatic 
high-speed circuit board drilling machine has 
been made at the AC Spark Plug Division of 
General Motors in Milwaukee. 
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IMPROVED NUMERICAL CONTROL FOR AUTOMATIC 
CONTOURING WITH METAL-WORKING MACHINES 

General Electric 
Specialty Control Department 

Waynesboro, Va. 

A numerical control system for metal
working machines which will make punched-tape 
programming as simple and economical for con
touring operations as for standald position
ing has been developed. This system is called 
the General Electric Mark Century Numerical 
Control. 

At present, programming a typical con
touring job requires a medium-sized computer 
to interpolate curves into thousands of po
sitioning coordinates, which are then record
ed on the programming input. Yet most con
~inuous-path machining consists of simple 
slopes or arcs of circles. The new control 
has a built-in capacity to order these slopes 
and arcs without need for detailed, point-to
point programming instructions. 
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For parts involving only straight cuts, 
slopes, and arcs of circles, a control pro
gram may be prepared directly from specifica
tions on engineering drawings, ready for a 
typist to punch the coded program using a 
standard tape-perforating typewriter. 

Later models of the numerical control 
will provide also for standard numerical po
sitioning to absolute coordinates, and com
binations of positioning and contouring. 

All the electrical circuits incorporate 
printed circuit boards in standard plug-in 
modules, promptly removable and replaceable 
for easier maintenance. 

$ 1.3 MILLION FOR PROGRAMMING 
FOR AUTO~mTIC AIR TRAFFIC CONTROL 

System Development Corp. 
2500 Colorado Ave. 

Santa Monica, Calif.' 

This company (SDC) has signed a $1.3 
million dollar sub-contract with the MITRE 
Corporation for the preparation of special 
SAGE (Semi-Automatic Ground Environment) 
computer programs to be used for advanced 
experimentation on automatic air traffic con
trol. 

The computer programs which SDC will de
sign and produce incorporate elaborate new 
procedures for: automatic decoding and error
checking of flight-plan messages; new logics 
for air surveillance; and special, flexible, 
all-purpose, conflict-detection schemes to 
sense and warn of any unsafe miss-distances 
between aircraft. 

Last year, the MITRE Corporation, of Lex
ington, Mass., signed a six million dollar 
contract with the Federal Aviation Agency to 
design an experimental semi-automatic en-route 
air traffic control system using current air
defense SAGE facilities. The'MITRE contract 
is one of the largest FAA has entered into in 
the field of research. The project will be 
carried out in cooperation with the Depart
ment of Defense and the United States Air 
Force. 
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WORLD'S LARGEST RADIO TELESCOPE TO 
IMPROVE ACCURACY OF ASTRONOMICAL 

MEASUREMENTS 10 TIMES 

Developmental Engineering'Corporation 
Leesburg, Va. 

The world's largest radio-radar telescope, 
powerful enough to detect an object about 3 
feet square at a distance of 22,000 miles, is 
expected to improve the accuracy of astronomi
cal measurement by at least ten times. The 
initial contract was signed recently. Cornell 
University is prime contractor with the Ad
vanced Research Projects Agency. The tele
scope will be built for the U. S. Air Force 
Research Division near Arecibo, Puerto Rico. 
Four contractors including this company (De
velopmental Engrg. Corp.) are engaged in the 
design. 

Expected to be in operation by June or 
July 1961, the telescope will measure char
acteristics of the ionosphere (which space 
vehicles will have to pass through) and the 
planets. It will also pick up radio signals 
generated by planets as far as Jupiter (400 
million miles). 

Ionospheric measurements will include 
electron density, electron temperature, iono
spheric motion, the strength of the earth's 
magnetic field, etc. 

The radar will also investigate the 
nature of the moon's surface and the sun's 
surface, and the following characteristics of 
the planets: rotation size and distance from 
earth, of Venus. Mars, Jupiter and Mercury, 
as well as the surface of Venus and Mars and 
the atmosphere of Mercury and Jupiter. 

The reflector portion of the radio tele
scope will have a diameter of 1000 feet. The 
largest fully steerable radar currently in 
operation (Jodrell Bank, England) has a 250-
foot reflector. The super radar will operate 
on about 400 megacycles at peak power of two 
and a half million watts. Its spherical re
flector will be built into a natural lime
stone bowl 350 feet deep and 1500 feet in 
diameter. 

The probe's scanning capability is pro
vided by a mobile feed section which will be 
able to swing 20 degrees down from the verti
cal and will rotate 360 degrees in azimuth 
or direction. The reflector itself will be 
stationary. Scanning with conventional an
tennas requires movement of the entire struc
ture. 

The 500-ton feed support system will be 
suspended by cables 435 feet above the bottom 
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of the reflector. The cables will be supported 
by three re-inforced concrete towers approx
imately 250 feet high, equally spaced around 
the edge of the "dish." 

1000 CHARACTERS PER SECOND READ 
BY PUNCHED TAPE READER 

Information Systems Inc. (Genesys) 
10131 National Blvd. 

Los Angeles 34, Calif. 

Up to 1,000 characters per second can be 
read by a new high speed tape reader. Its 
name is the Elliott Punched Tape Reader, made 
in England, and available from Information 
Systems Inc. 

The tape reader reads all standard 5, 
6, 7 and 8 hole punched paper tape. Char
acters are sensed by solid state photo-elec
tric elements, which may be easily replaced 
or adj usted. 

The tape is drawn through by a pair of 
rollers. The upper roller is fixed on the 
end of a motor shaft. The position of the 
lower roller is controlled by an electro
magnet. The tape passes between two flat 
surfaces, the pressure between these being 
controlled by a second electromagnet. This 
provides a braking action on the tape, which 
always overrides the action of the driving 
rollers. The tape reader is complete with 
lamp, driving motor, electromagnets and opti
cal system. Speed is completely variable up 
to 1,000 characters per second, and is under 
computer control at all times. The reader 
can be stopped before each succeeding char
acter over the entire speed range. The unit 
weighs 15 pounds; its overall dimensions are 
10 3/4" x 8 1/4". 

SOME EFFECTS OF THE CHANGE FROM 
AIRCRAFT TO MISSILES 

W. E. Zisch 
Vice President and General Manager 

Aerojet General Corp. 
a Subsidiary of General Tire and Rubber Co. 

Azusa, Calif. 

(Excerpts from a talk in Los Angeles in July) 

To point up for you what has hap
pened in the last six or seven years let me 
point out that in 1953 the aircraft industry 
in the United States produced 11,000 planes 
for the military services. Since then, there 
has been a steady decline in output to an 
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estimated 2,200 this year. Unless there is 
a significant change in the present B-70 pro
gram and considerable increases in military 
cargo plane re4uirements, the overall decline 
probably will continue. 

What this means in terms of employment 
can be dramatically exemplified by the fact 
that in April 1957 the aircraft industry was 
the largest manufacturing employer in the 
United States, with 909,000 on the payroll, 
of whom 602,000 were productive workers. 

In March 1960, total employment had 
drovped to 680,000 and production workers to 
407,000. 

Interestingly enough, the industry's year
ly payroll has stayed virtually constant at 
about $5.25 billion. 

What has been happening, of course, is 
that the industry has been turning from air
craft to missiles, and while it has fewer 
employees numerically, they are of a higher 
caliber and salary. For instance, 35 leading 
companies in the Aerospace Industries Assoc·i
ation had on their payrolls 18,000 salaried 
professional engineering and scientific per
sonnel in 1950. By 1955 this number had in
creased to 55,000 and today stands at nearly 
99,000. 

Ten years ago the ratio of engineers to 
production workers was I to II. Today it is 
1 to 4. These figures reflect better than 
words what is happening as scientific missile
ry takes over from standardized aircraft pro
duction. The changes which have taken place 
are: 

a) Research and development is up sharp
ly and demands scientific and technological 
personnel of the highest caliber. 

b) Production, in the sense of mass man
ufacture of components and their ready assem
bly by production-line methods, is down 
sharply. 

The effect of these radical shifts in 
emphasis throughout the industry is that any 
company that wants to maintain a front-run
ning position must mObilize the best engineer
ing, managerial and scientific personnel. It 
must also maintain somewhere a detached, long
range planning group whose thinking must be 
completely disassociated from the day-to-day 
activities of the company •••.•• 
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FIRST COM~lliRCIALLY AVAILABLE IBM 7090 
COMPUTER IN A CO~WUTER SERVICE ORGANIZATION 

C-E-I-R, Inc. 
1200 Jefferson Davis Highway 

Arlington 2, Va. 

A high-speed IBM 7090 electronic com
puter began operating on August 2 at the 
Arlington Research Center of this company, 
one of the largest independent research and 
computer service firms in the United States. 

The 7090 data processing system is the 
13th delivered by International Business 
Machines Corp; it is the first commercial 
installation in the country to provide both 
computer time and programming services to 
both commercial and government users on an 
hourly or job basis. The first 12 systems 
are being used exclusively for defense pur
poses. 

It is expected that time on the new 
computer will be divided about equally be
tween government and commercial users. The 
increased speed of the 7090 will result in 
the solution of problems at a significantly 
lower cost than ever before; it will bring 
the advantages of electronic computation and 
data processing within the financial means 
of many more organizations and firms. 

A second IBM 7090 computer will be in
stalled in this company's New York Research 
Center in the new Union Carbide Building, 
New York, N. Y., in September. 

RESEARCH AND INVESTIGATION OF 
DRUGS AND CHEMICALS AIDED BY COMPUTER 

Burroughs Corp. 
6071 Second Ave. 
Detroit, Mich. 

The miraculous implications of biochemis
try •.• antibiotics which tame deadly microbes, 
cortical hormones that allay crippling rheu
matic diseases, pharmaceuticals which promise 
to reverse the chemistry of mental illness .•• 
promise a pharmaceutical cornucopia in the 
future. 

Schering Corporation, one of the nation's 
leading ethical drug houses, is using a Bur
roughs 205 to study the behavior of rats, mon
keys, and men. The same computer is also 
keeping tabs on hundreds of drugs, monitoring 
inventories and reporting sales activity. 
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Schering is backing a marathon of experi
mentation. Research is progressing in many 
areas of chemical, biological and medical in
terest. Some 450 scientists and technicians, 
representing almost every scientific disci
pline from chemistry to statistics, are work
ing in Schering laboratories. 

Using modern analytical instruments, 
Schering scientists are probing new areas of 
knowledge involving lever-pushing responses 
of rats, monkeys, and humans. 

The object of 'this activity is to achieve 
new and improved drugs to eliminate or allevi
ate disease. But the job of evaluation be
comes more efficient as the fund of basic in
formation is developed. 

Therefore, Schering's intensive experi
mentation has a twofold purpose: 1) to devel
op increased bodies of information about basic 
behavior and 2) to test specific effects of 
drugs on behavior, of rats and other animals. 

To 104 rats at Schering, this research 
has become a way of life. Throughout their 
existence, the rats live and work on turn
tables of wedge-shaped cages. Night and day, 
each rat takes his turn at a work station 
where he is confronted by two levers. At the 
end of every half hour, the table rotates and 
the next rat takes over. 

Successful completion of an assigned 
task by the rat gains him a reward of drink
ing water. Unsuccessful attempts may result 
in a postponement of the reward. Peak profi
ciency is usually reached within three weeks 
of training. 

What the rats have learned is how to count 
and estimate time. It may be, for example, 
that lever "A" is to be pushed six times; . after 
which, lever "B" is' to be pushed once. Or, 
lever "An is to be pushed once; then, after an 
interval of four seconds -- but no sooner -
lever "B" is to be pushed. There are about a 
dozen such tests. The accuracy, speed, and 
consistency of the rats' performance are ex
amined. 

Rats can learn complex performances with 
only 10 or 20 hours of training. The explan
ation lies in the use of good motivation, im
mediate reward for the desired behavior, and 
small increments in the difficulty of the re
quired performance. 

Although a basic framework of knowledge 
is still being compiled in this young field of 
psychopharmacology, laboratory analysis of be
havior is receiving increasing acceptance. 
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Taking advantage of such information, 
Schering scientists are able to learn quite a 
lot about a given chemical compound and its 
effect on behavior. 

Suppose, for example, that a particular 
compound is being considered as a possible 
pharmaceutical agent. From experience, be
havioral scientists know what behavior to ex
pect of their rats in an undrugged state. 
They can, therefore, study the compound by 
measuring its effects on the force, frequency 
and rate of response, and general organization 
of the rats' behavior. 

Chances are quite slim that the tested 
compound will ever achieve product status. 
Most likely, it will either be ineffective or 
cause undesirable side effects. Of the hun
dreds of drugs tested each year, most are dis
conti nued before leaving the animal research 
stage. 

"Our present work would be impossible," 
says Dr. Mechner of Schering, "without the aid 
of high-speed electronic data processing. Our 
Burroughs 205 turns out statistical results in 
seconds that would take months to compute by 
hand." "In behavioral research alone," says 
Schering Presiden"t Francis Brown, Itthe Bur
roughs 205 has multiplied productivity one 
hundred times.1t 

The system works like this. Data from 
the lever pushings are recorded electronically 
and transcribed on magnetic tape; this tape is 
processed by a special-purpose computer built 
to the specifications of the Schering Behavior 
Laboratory staff. The computer performs vari
ous data analyses preliminary to the more 
elaborate ones carried out by the Burroughs 
205. 

Output from the special-purpose computer 
is in the form of punched cards. These are 
read into the 205 via the card reader. The 
205's final output, from which the behavioral 
effects of drugs are evaluated, is in the 
form of tables and graphs. 

For the most part, data coming to the 
205 can be analyzed and processed with pre
stored subroutines. This means that a new 
program doesn't have to be written for every 
experiment. Rather, the various subroutines 
are linked together as required. 

The 205 prints out on either the Flexo
writer or a conventional tabulator. Printout 
in the form of tables and graphs serves as a 
final document which goes back to the research 
laboratory for evaluation. 
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WHY A SMALL COMPUTER? 
George A. Hedden, Jr. 

Sales Manager 

Briggs Associates, Inc. 
Norristown, Pa. 

About 15 years ago we saw automatic computers for 
the first time and we have studied the development of 
this new science with increasing excitement. 

However, its evolution has been largely directed by an 
academic group of logical designers, engineers, program
mers and mathematicians whose efforts have been con
centrated on computers incorporating higher speeds, 
larger memory capacities and more extensive input-output 
peripheral equipment. This burgeoning development, al
though vitally needed, has produced more and more 
sophisticated (and expensive) equipment at the expense 
ot the needed development of the small computer. 

An analysis of the price ranges of computing equip
ment on the market today shows a substantial amount of 
capital invested in desk type calculators which have an 
upper price limit approximating $1,000 per calculator. 

Another substantial amount is invested by users of 
digital computers starting at approximately $50,000 per 
unit and extending sharply upward. 

The void that exists between the $1,000 units and the 
$50,000 units is readily apparent and is the topic of this 
article. 

Developing a Small Computer 

Before developing a small computer, as with any other 
product, many factors should be taken into account and 
carefully studied to be sure that it will fulfill the need.., 
of those desiring this equipment. Major factors included 
in "such an analysis are: The applications to be handled; 
the types of organizations to be served; and the general 
features to be incorporated into the design. 

Some of the conclusions reached, together with signi
ficant reasons, are shown below. 

1. A small computer should be first and foremost 
gener::tl-purpose and low in cost. 

The general-purpose nature of the computer permits 
wide use for different applications and by different types 
of companies. With a large potential market, the small 
computer can then be produced on a volume basis, {lnd 
hence priced within the range of even the smallest 
budget. 

2. A small computer, to be economical for the user, 
must be operable by his present non-technical personnel. 

Simplicity of operation is a very important factor to be 
included in the design of a small computer. It would be 
uneconomical for a company installing a low-cost com
puter to have to invest additional time and money in 
hiring and training specialized computer personnel to 
operate and program the computer. 

The instructions to the computer should be in a form 
easily understood by the average high school graduate; 
the operating procedures and programming techniques 
should be straightforward and easy to learn. Although 
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ease of operation is paramount, the logic available should 
be such as to be able to perform highly complex calcula
tions where necessary. 

Ease of operation is not the only facet of simplicity to 
be taken into account. The design should also incorporate 
the most desirable, advanced, proven developments in the 
"state-of-the-art" regarding hardware, e.g. transistors, 
and must be such that it can be readily serviced, both for 
repair and for preventive maintenance. In this way, the 
user will realize greater savings because of the increased 
productive hours of the installation. 

3. Included in the concept of design simplicity is the 
practicability of installation of a computer. To be truly 
economical, a small computer should require no addi
tional investment by the user for such site modifications 
as air conditioning, floor bracing or increased-power 
electrical outlets. The computer should be flexible as 
regards its portability so that it can be easily moved from 
location to location. 

4. A small computer must, however, possess other 
basic qualifications. It must: 

Accept input information efficiently, directly, from 
the operato"r. 

Accept input information from standard com
mercially available equipment. 

Perform all arithmetical functions: add, subtract, 
multi ply and divide. 

Compare numbers and alter the sequence of op
erations depending upon the results of this com
parison. 

Compute through subroutines such standard mathe
matical functions as exp, sin, log, cos, tan, arc
tan, involution, evolution, etc. 

Perform operations manually with speed and ease. 
Perform operations automatically under program 

control. 
Compute with words large enough to provide re

sults of the required accuracy. 
Scale computations (decimal point) automatically 

for operating ease and/or with the flexibility de
sired for more sophisticated programs. 

Automatically accumulate totals for proof, updat
ing, etc. 

Quickly provide resuits of computation in final 
form. 

Perform computations with a minimum of operator 
intervention and supervision. 

Perform at high degrees of speed, accuracy and 
reliability for long periods of time with a mini
mum of preventive maintenance. 

The general-purpose nature and the low price dis
cussed above make the small computer appropriate to 
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almost any size organization where computation is a part 
of its activities. 

Types of Organizations to Use a Small Computer 

Small companies, of course, have a most obvious need 
because they usually have neither the capital nor work 
load to justify the expense of larger equipment. The 
flexibility of the general-purpose small computer allows 
it to be used for all of the company's computing work 
from payroll to scientific calculations. 

Medium-size companies have one area in particular 
most appropriate for large saving of expense through the 
use of a small general purpose computer, namely, where 
computing work is performed by a staff of operators 
using desk calculators. The small computer not only per
forms these calculations faster and more economically, 
but produces the results in final form, avoiding transcrip" 
tion hazards and expense. 

Large companies, even those with large-scale computel 
installations, can use a small computer for a supplement 
to their large-scale installation, for decentralized opera
tions, and for those operations where total elapsed time 
is important. All too frequently there is much small
volume work which can be done on large-scale computers, 
but they are operated on a tight production schedule. 
This small-volume work therefore suffers through its 
inability to be included on the production schedule when 
needed. 

Applications for Small Computers 

Three general spheres of applications are scientific, 
data processing, and instrumentation and control applica
tions. 

In scientific applications, the small computer is very 
useful as a personal tool to the engineer, scientist or 
mathematician, and it has special value in the area of 
research. Here he can set up problems and perform other
wise tedious calculations automatically and more econom
ically than would be possible using desk calculators or 
larger scale computers. Trial sets of parameters for a 
particular design problem can be evaluated until an opti
mum is reached. 

Because he can manually enter data or change the 
program, the engineer, scientist or mathematician can 
alter parameters or even the equation itself very easily. 
No time is spent preparing data in machine code, which 
is expensive if not reused, and very little time is spent 
on programming. The direct accessibility of the small 
computer and its ability to give answers immediately in 
their final form are what makes it ideally suited to calcu
lations on an experimental basis. 

The small computer can supplement a larger scientific 
computer installation in many ways. For instance, it can 
check out portions of the large computer's program to 
make sure of the accuracy of the method of solution and 
programming. It is often more economical to carry out 
"debugging" functions on a small computer than to use 
large-scale computer time, thus leaving it free for the 
"production" jobs. , 

If a computer is used for many short-run problems, it 
frequently is more economical to program them on a· 
small computer. Preparatory data such as tables for a 
large computer program may be prepared by the small 
computer with a machine-coded output device. 
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Other applications which are more economically run 
on a small computer are, for the most part, applications 
in which programming the larger computer takes a pro
portionately large amount of the total time consumed. 
Also, there are applications requiring the preparation of 
data in machine-coded language on a once-used basis. 

In the area of data processing applications, the small 
general-purpose computer is best suited to a small com
pany's operations in payroll and invoice extensions in 
addition to other computing work. The small computer 
usually does not have all the "paper handling" peripheral 
equipment nor the storage capacity of a large-scale data 
processing system needed for large volume work. Yet for 
those companies which cannot afford these large systems 
because their work load does not warrant them, the small 
computer fills the bill well. 

Even in data processing in large companies, a very im
portant application of a small computer is as a part of a 
decentralized data processing system. Each branch, 
division, department or regional office is in itself rela
tively small, and has in turn a limited budget. A small 
computer which is priced low enough to be within 
range of their budget can be used to perform their com
putations completely or up to a point where intermedi
ate results can be automatically recorded in a common 
machine-language, e.g. paper tape. These results can 
then be sent to the central office for final processing by 
its larger scale equipment without intervening expens
ive, delaying and error-producing s t e p s of manually 
converting data to machine coded language. 

Those who have had experience with decentralized 
operations can appreciate a very important pair of prob
lems: (1) the training of the outlying operating per
sonnel; (2) the lack of standardized output from each 
decentralized office. The small computer, because it may 
be programmed to do most of the work, permits the 
training to be accomplished with far greater ease and 
effectiveness. Because the computer automatically carries 
out specific instructions, the output from all outlying 
locations may be standardized. 

Instrumentation and control applications are very 
adaptable to the use of a small general-purpose computer. 
In most cases the problem consists of accepting input 
data on-line in the form of electrical impulses, making 
calculations with this data, and producing an output 
which can be accepted by one of the many digital input 
devices commercially available. The calculations which 
can be made include: standard deviations of test data; 
reduction of test data to a useful form; trial-and-error 
computations for optimum mixtures; optimum mixtures 
resulting from economic changes; solutions to process 
control problems to determine changes needed in the 
stream of material (s) -- in composition, pressure, tem
perature, tool guidance, etc. With a little imagination 
one can visualize great possibilities in this relatively new 
and expanding field. 

The key to the economics of a small computer used in 
instrumentation and control is in its general-purpose 
nature. Such a computer is adaptable to many different 
forms of input-output equipment without expensive en
gineering modifications, because it has the ability to per
form computations automatically at high degrees of 
speed, accuracy, and reliability. 
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Essential Special Terms in Computers and Data 
Processing - Suggested List, and Definitions 

Part I 

(From: Glossary of Terms in Computers and Data 
Processing, 5th edition of the Computers and Automa
tion glossary / Edmund C. Berkeley and Linda L. Lovett 
/ Berkeley Enterprises, Inc., 815 Washington St., New· 
tonville 60, Mass. / July 1960, 96 pages, photooffset, 
$3.95 to nonsubscribers, $1.85 to subscribers) 

I. 

The special terms of any subject are the key to under
standing it; the special terms of the field of computers 
and data processing are accordingly, the key to the under
standing of this field. 

Among the many special terms in any field of know
ledge, there are two kinds: those that are essential, that 
convey the key ideas of the subject to a person interested 
in understanding it; and those that are helpful but not 
essenti81. An example of the first kind of term in the 
computer field is "binary notation"; it would be very 
hard to understand much of the field of computers with
out knowing the meaning of "binary notation". An ex
ample of the second kind of term is "minimum latency 
programming"; for many purposes it is not necessary to 

know exactly what this term means, especially since one 
can guess (correctly) that it means programming which 
has a certain minimum property. 

In this glossary, we have sought to define with particu
lar care the special terms for key ideas. We have tried to 
define them fully, with sufficient comment and illustra
tions. See for example the definition of "binary nota
tion"; see also the following brief suggested list of 
essential special terms expressing key ideas. 

In addition to this aim, we have sought to express the 
definitions for all terms in words that would be clear to a 
person relatively new to the field, one who did not al
ready have some familiarity with the term he looked up. 
The main purpose of this glossary, in fact, is to give 
definitions that can be understood by the user. For ex
ample, we object to defining "check digits" as "a check 
modulo n" because anyone who knew the meaning of 
"a check modulo n" would already know almost all the 
meaning of "check digits". 

This glossary contains over 870 terms ..... We re
quest all our readers to be kind enough to send us any 
departures of these definitions from what they find these 
terms to mean in their experience ..... . 

II. 

Essential Special Terms in the Field of Computers 
and Data Processing - Suggested List 

General Concepts 
Computer 
Analog computer 
Digital computer 
Data processor 
Cybernetics 
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Feedback 
Negative feedback 
Positive feedback 
Automatic data processing 
Integrated data processing 
Language 

Digital Computers 
Input 
Output 
Memory 
Arithmetic unit 
Control unit 
Address 
Access time 
Random access 
Pulse 
Channel 
Clock 
Transducer 
Card 
Magnetic Tape 

Programming 
Information 
Instruction 
Code 
Program 
Transfer instruction 
Pseudo-code 
Automatic programming 
Compiler 
Plugboard 

Operation 
Check digits 
Automatic checking 
Computing efficiency 
On-line 

Representation of Information 
Digit 
Character 
Notation (scale of notation) 
Binary notation 
Coded decimal 
Biquinary 
Binary digit 
Bit 
Machine language 
Machine word 

Mathematics and Logic 
Fixed-point calculation 
Floating-point calculation 
Complement 
Parameter 
Boolean algebra 
AND 
Inclusive OR 



NOT 
Exclusive OR 

III. General Concepts 

computer - 1. A machine which is able to calculate or 
compute, that is, which will perform sequences of 
reasonabJe operations with information, mainly 
ari~hmetical and logical operations. 2. More gen
erally, any device which can accept information, 
apply definite reasonable processes to the informa
tion and supply the results of these processes. 3. A 
human being who can perform these operations and 
processes. 

a~al~g computer - A computer which calculates by using 
pqYSICtl analogs of the variables. - Note: Usually 

a one-to-one correspondence exists between (1) each 
numerical variable occurring in the problem and its 
solution and (2) a varying physical measurement 
such as voltage or rotation in the analog computer. 
In other words, an analog computer is a physical 
~y.stem in which the analysis or solution of the prob
lem is mirrored by the varying behavior of the physi
cal system. 

digital computer - A computer in which information 
is represented in discrete form and which calculates 
using numbers expressed in digits and yeses and 
noes expressed usually in l's and O's, to represent 
all the variables that occur in a problem. 

data processor - A machine for handling information 
in a sequence of reasonable operations. 

cybernetics - 1. The comparative study of the control 
and the internal communication of information
h:llldling machines and the central nervous systems 
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5% modulation on all tracks. Made for U. S. Navy's 
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Ramo-Wooldridge, General Precision Laboratories, Aero
nutronics, Div. of Ford Motor Co. 
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QUALITY DRUMS SINCE 1951. 

WHEELER-FAIRCHILD, INC. 
610 So. Arroyo Parkway, Pasadena, Calif. 
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of animals and men, in order to understand better 
the functioning of brains and communication. 
2. The study of the art of the pilot or steersman. 

feedback - The returning of a fraction of the output of 
a machine, system, or process to the input, to which 
the fraction is added or subtracted. If increase of in
put is associated with increase of output, subtracting 
the returned fraction (negative feedback) results 
in self-correction or control of the process, while 
adding it (positive feedback) results in a runaway 
or out of control process. 

negative feedback - The returning of a fraction of the 
output of a machine, system, or process to the input. 
from which the fraction is subtracted; if increase 
of input is associated with increase of output, this 
results in self-correction or control of the machine, 
system, or process. For example, if an increase of 
caterpillars is associated with an increase of para
sites destroying them, then the caterpillar-parasite 
populations display negative feedback. 

positive feedback - The returning of a fraction of the 
output of a machine, system, or process to the input, 
to which the fraction is added; if increase of input 
is associated with increase of output, this results in 
~ run~way or out-of-control process. For example, 
If an lllcrease of rabbits results in a still further in
crease of rabbits, the population of rabbits displays 
a runaway or out-of-control process. 

automatic data processing (ADP) - Digital Computers. 
The processing of information by: (1) obtaining 
input information in machine language as close to 
th~ point of origin as economically possible; (2) oper
;Jhng on the information by automatic computer and 
other machines, without human intervention, as far 
as economically justified; and (3) producing just 
the output information needed. For example, a de
partment store would have attained automatic data 
processing if: (1) at the time of each sale the 
details were entered mechanically into the system 
by a salesperson'5 plate, a customer's plate, and a 
merchandise punched ticket; and (2) reports to 
management, bills to customers, reorders for low 
inventory, commissions to sales clerks, and other 
desired output reports were all computed and pro
duced by the system without human intervention. 
Also called integrated data processing (lOP). 

integr.lted data processing - 1. Data processing or
~anized and carried out in a completely planned and 
systematic way, without bottlenecks. 2. A group of 
data processing procedures built around a common 
machine language, such as punched paper tape, in 
which there is a minimum of operations by human 
clerks, such as typing data to go into the system. 
Abbreviation: lOP. , 

language - 1. A set or system of symbols used in a 
more or less uniform way by a number of people 
so that they may communicate with and understand 
one another. 2. Electronic Computers. A system 
consisting of a carefully defined set of characters, 
rules for combining them into larger units (words 
or expressions), and specifically assigned meanings. 
used for representing and communicating informa
tion or data among a group of people, machines, etc. 

[To be continued} 
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CALENDAR OF COMING EVENTS 
Aug. 29-Sept. 3, 1960: 4th International Symposium on 

Information Theory, London, England. 

Sept. 5-10, 1960: Second International Conference on Op
erational Research, Aix-en-Provence, France; contact 
John B. Lathrop, Operations Research Div., Lockheed 
Aircraft Corp., Burbank, Calif. 

Sept. 6-8, 1960: Jomt Automatic Control Conference, 
M.I.T., Cambridge, Mass.; contact Harvey .A.. Miller, 
Taylor Inst. Co., 95 Ames St., Rochester, N. Y. 

Sept. 7-9, 1960: 1st Joint Automatic Control Conference, 
sponsored by ISA, AIChE, AlEE, ASME, IRE, at Mass. 
Inst. of Technology, Cambridge, Mass.; contact Dr. James 
Mozley, Johns Hopkins University, Baltimore, Md. 

Sept. 12-16, 1960: Share XV Meeting, Pittsburgh Hilton 
Hotel, Pittsburgh, Pa.; contact E. B. Weinberger, Gulf 
Research & Development Co., P. O. Drawer 2038, Pitts
burgh 30, Pa. 

Sept. 19-21, 1960: 5th Annual Symposium on Space Elec
tronics and Telemetry, sponsored by The Institute of 
Radio Engineers, Inc., Shoreham Hotel, Washington, D.C. 

Sept. 19-21, 1960: International Symposium on Data 
Transmission, Delft, Netherlands; contact Dr. H. C. A. 
Van Duuren, Postbus 174, Den Haag, Netherlands. 

Sept. 20-24, 1960: Symposium on the Numerical Treat
ment of Ordinary Differential, Integral and Integro
Differential Equations, University of Rome, Rome, Italy; 
contact Prof. A. Ghizzetti, Provisional International 
Computation Ctr., Palazzo degli Uffici, Zona dell'EUR, 
Rome. 

Sept. 22-23, 1960: Fall Meeting of the Univac Users As
sociation, Washington, D.c.; contact W. C. Rockwell, 
Remington Rand, 315 Park Ave. So., New York 10, N.Y. 

Sept. 26-30, 1960: 3rd ISA Instrument-Automation Con
ference and Exhibit of 1960, and ISA's 15th Annual 
Meeting, New York Coliseum, New York, N.Y. 

Sept. 30-0ct. 1, 1960: Third Annual Northwest Computing 
Conference, sponsored jointly by the Northwest Com
puting Association and the Oregon State Board of Higher 
Education, Portland, Ore.; contact Geqrge G. Town, Pro
gram Comm. Chairman, Oregon State College, Corvallis, 
Ore. 

Oct. 4-6, 1960: Meeting, Burroughs 220 Computer User 
Group (CUE), Philadelphia, Pa.; contact Merle D. 
Courson, First National Bank of San Jose, San Jose, 
Calif. 

Oct. 9-14, 1960: 1960 Fall General Meeting of American 
Institute of Electrical Engineers, New York, N.Y.; 
contact Clarke S. Dilkes, Assoc. Dir., Burroughs Corp., 
Research Ctr., Paoli, Pa. 

Oct. 10-12, 1960: National Electronics Conference, Hotel 
Sherman, Chicago, Ill.; contact Prof. Thomas F. Jones, 
Jr., NEe Program Chairman, School of Electrical 
Engrg., Purdue Univ., Lafayette, Ind. 

Oct. 10-14, 1960: American Institute of Electrical Engi
neers' Fall General Meeting, Chicago, Ill. 
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Oct. 17-19, 1960: Symposium on Adaptive Control Sys
tems, sponsored by Long Island Section, Institute of 
Radio Engineers, Garden City Hotel, Garden City, 
1.1., N.Y.; contact F. P. Caruthers, Symposium Chair
man, c/o Specialties Inc., Skunks Misery Rd., Syosset, 
N.Y. 

Oct. 19-26, 1960: Second Interkama - International Con
gress and Exhibition for Measuring Techniques and Au
tomation, Dusseldorf, Germany. 

Oct. 20-22, 1960: 7th International Meeting of the Institute 
of Management Sciences, with session "Use of Compu
ters in Simulation," Hotel Roosevelt, New York, N.Y.; 
contact James Townsend, 30 E. 42 St., New York 17, 
N.Y. 

Oct. 26-27, 1960: The 1960 Computer Applications Sym
posium, sponsored by Armour Research Foundation of 
Illinois Institute of Technology, Morrison Hotel, Chi
cago, Ill.; contact Andrew Ungar, Armour Res. Founda
tion, 10 W. 35 St., Chicago 16, Ill. 

Oct. 31-Nov. 2, 1960: 13th Annual Conference on Elec. 
Techniques in Medicine and Biology, Sheraton Park 
Hotel, Washington, D.C.; contact G. N. Webb, Rm. 
547, CSB, Johns Hopkins Hosp., Baltimore 5, Md. 

Oct. 31 - Nov. 4, 1960: 7th Institute of Electronics in 
Management, featuring Current Developments in Au
tomatic Data Processing Systems, American University, 
Washington, D.C.; contact Dr. Lowell H. Hattery, Di
rector, 7th lnst. on Electronics in Management, The 
American University, 1901 F St., N. W., Washington 
6, D.C. 

Nov. 5, 1960: Meeting of the Society for Industrial and 
Applied Mathematics, Univ. of Pennsylvania, Physical 
Sciences Bldg., 33rd & Chestnut Sts., Philadelphia, Pa.; 
contact Dean Gillette, Bell Telephone Laboratories, 
Inc., Whippany, N. J. 

December 13-15, 1960: Eastern Joint Computer Confer
ence, New Yorker Hotel, New York City; contact Dr. 
Nathaniel Rochester, IBM, Yorktown Heights, N.Y. 

Jan. 16-19, 1961: ISA Winter Instrument-Automation Con
ference & Exhibit, conference at Sheraton-Jefferson Hotel, 
exhibit at Kiel Auditorium, St. Louis, Mo.; contact Wil
liam H. Kushnick, Exec. Dir., ISA, 313 Sixth Ave., Pitts
burgh 22, Pa. 

Feb. 15-17,1961: International Solid State Circuits Con
ference, Univ. of Pa. and Sheraton Hotel Philadelphia, 
Pa. ; contact Jerome J. Suran, Bldg. 3, Rm. 115, Gener
al Electric Co., Syracuse, N. Y. 

March 16-17, 1961: Conference on Data Processing Tech
niques and Systems, sponsored by Numerical Analysis 
Laboratory at the University of Ariz., featuring "Dis
cussions of data processing problems in engineering and 
scientific research," Tucson, Ariz.; contact Miss Betty 
Takvam, Conference Secretary, Numerical Analysis Lab., 
Univ. of Ariz., Tucson, Ariz. 

Mar. 20-23, 1961: IRE International Convention, Coli
seum and Waldorf-Astoria Hotel, New York, N. Y.; 
contact Dr. G. K. Neal, IRE, 1 E. 79 St., New York 21, 
N.Y. 
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Data Processing Training in California's 
Junior Colleges 

Part 2 
Enoch J. Haga 

Stanislaus State College 
Turlock, Calif. 

(Continued from Computers and Automation, August, 1960, page 21) 

BE 86A, Work Experience in Business Data Process
ing, 2 units, one semester. "The student is required to 
work five hours per week in a data processing position 
and to attend one class session a week. . . ." 

Math 32A-32B, Introductory Mathematical Analysis 
for Business, 6 units, two semesters. Some seventy topics 
are covered, ranging from review of fundamentals to 
regression lines. 

In addition to the degree in BDP, a student may secure 
the Data Processing Technician Certificate by completing 
Math 32B, BE 8B, and BE 86A. 

Reedley College, Reedley, Calif. 

Development of instructional aids for data processing 
programs was the main objective of experimental work at 
this college. E. C. Berkeley's Simple Simon was found to 
be the only worthy teaching aid, but use of the machine 
was thought undesirable because "it performs a modular 
arithmetic in modulo 4, which should not confuse engineers 
to whom the machine was originally demonstrated. In an 
introductory course, however, this unfamiliar arithmetic 
is very undesirable." 

Both of the small commercially available kits were re
jected as being too small for classes to see, and because of 
length of time needed "to change from one logical network 
to another." 

Seven different teaching aids were constructed, four of 
them to illustrate operations in Boolean algebra. In ad
dition CO-ED (Computer for Educational Demonstration) 
was constructed and demonstrated on May 15, 1959 "at a 
meeting sponsored by the California Bureau of Business 
Education" held in San Francisco. Plans are available for 
the CO-ED and the parts list indicates that the machine 
can be built for $68.30. All of the above teaching aids 
were actually used in a three unit course, Mathematics 40, 
Introduction to Digital Computers. 

Stockton College, Stockton, Calif. 

Stockton College has prepared a suggested two-year cur
riculum leading to the A.A. degree. Data processing offer
ings include Business Machines Functions, three units; 
Business Data Processing, three units; Machine Program
ming, four units; Logic of Data Processing, six units; Com
puters - Stored Programming, three units; plus related 
courses and two units of work experience. The first course 
offered in the new data processing curriculum, Funda
mentals of Business Data Processing, included description 
of basic equipment, terminology, coding, cards, principles of 
punched card accounting, progress of data from the source 
document to the output, calculators and computers, speeds 
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of the various kinds of machines, field trips to installations, 
functional wiring, model selector, introduction to stored 
programming, principles of computer language, systems 
development, principles of flow charting, and various ap
plications. Case studies and guest speakers were included 
in the course. 

Summary 

In California, under the impetus of the National Defense 
Education Act of .1958, courses and curriculums in data 
processing have been and are being set up. The junior 
college seems to be emerging as the place where data proc
essing technicians receive their training - insofar as public 
schools train technicians for this field at all. It is now 
possible for students in some areas of California to major 
or specialize in a data processing curriculum leading to the 
A.A. degree. The curriculum seems to consist usually of 
some type of an introductory course, followed by a sequence 
of accounting, mathematics, business, economics, punched 
card, and data processing courses. Data processing appears 
to include punched card equipment, so the new BDP cur
riculums do not seem to be emphasizing strictly electronic 
data processing. A CO-ED computer has been built especi
ally for classroom use. 

These pioneering efforts of our junior colleges may be 
expected to blossom and expand greatly in the years to 

come. Data processing is finally being introduced into our 
public schools; it is only fair to say that without govern
ment financial aid, this rapid expansion of the data process
ing curriculum would not be possible. 

Sources 

A Descriptive Report of Business Data Processing in Tech
nical Business Education for the School Year 1958-59. 
Bureau of Business Education, Division of Instruction, 
California State Department of Education, Sacramento 
14, California, September 1959. Ten pages, mime
ographed. 

A Technical Training Program in Business Data Process
ing for Business Data Processing for Junior Colleges. 
Report of a study coordinated by Louis J. Gentile, 
Chaffey College, Ontario, California, June 29, 1959. 
Twenty-five pages, mimeographed. 

Business Data Processing. A study to determine what 
changes in or additions to the subject matter should be 
made that the Business Curriculum of our junior col
leges may be current with the technological changes 
in office operations, for the Contra Costa Junior Col
lege District, Martinez, California, at Diablo Valley 
College, Concord, California; study undertaken Febru
ary 2, 1959 and report submitted June 15, 1959. Re-
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search and report by Doris Thomas. Seventy-six pages, 
mimeographed. 

A Program for Training Computer Programming Tech
nicians. Report of a pilot study made at Foothill Col
lege, 150 El Camino Real, Mountain View, California, 
June 1959. Prepared by Walter E. Wiebenson. 
Twenty-five pages, plastic bound, with recruitment 
brochure insert. 

Business Data Processing. Project Director, John J. Dufour. 
Orange Coast College, Costa Mesa, California, June 30, 
1959. One hundred fifty-four pages, mimeographed, 
plastic bound, with recruitment brochure insert; con
tains 12 illustrations. 

Progress Report of Phase I of a Project in Experimentation 
in Equipment and Facilities for Teaching Basic Con
cepts of Electronic Digital Computers. By Kenneth P. 
Swallow, Reedley Joint Union High School District, 
Reedley, California, June 30, 1959. Eight pages, ditto 
process. Contains plans for CO-ED computer with 
parts list. 

A Progress Report for the Year Ending June 30, 1959 on 
Courses for Technicians in Business Data Processing. 
Stockton College, 3301 Kensington Way, operated by 
the Stockton Unified School District, 701 N. Madison 
Street, Stockton, California. Eleven pages, mimeo
graphed. 

\VHO'S WHO IN THE 
COMPUTER FIELD -

ENTRY FORM 
If you are interested in the com

puter field, please fill in and send us 
the following Who's Who Entry 
Form (to avoid tearing the maga
zine, the form may be copied on any 
piece of paper). 

Name? (please print) .................................. . 
Your Address? ................................................. . 
Your Organization? ..... _ ............................... . 
Its Address? ........................................................... . 
Your Title? ....................... _ ................................. .. 
Your Main Computer Interests? 

( ) Applications 
( ) Business 
( ) Construction 
( ) Design 
( ) Electronics 
( ) Logic 
( ) Mathematics 
( ) Programming 
( ) Sales 
( ) Other (specify): 

Year of birth? ..................................................... . 
College or last school? ................................ . 
Year entered the computer field ? ....... . 
Occupation? ................................... _ ...................... . 
Anything else? (publications, dis-
tinctions, etc.) ........... _ ........................................ . 
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wanted: 
WAR GAME PLAYERS 

Very large-scale air-battle digital 
computer simulations are now going on 
at tech/ops' Project Omega, in 
Washington. Present operations call for 
top-flight mathematicians, mathe111atical 
statisticians, senior progrunulwrs, 
operations research analysts. 

These computer air battles are stochastic 
models which involve design and 
evaluation, and development of unusual 
techniques for studying sensitivity of 
these models to input changes. Associated 
activity involves design of advanced 
programming systems and of common 
language carriers which are expected to 
be independent of the first computer 
used-the computer itself augmenting 
and improving the language for use on 
later and more sophisticated computers. 
A fascinating new book by tech/ops, 
THE GAME OF WAR, traces the history 
of war gaming from ancient chess of 
3,000 years ago to modern computer 
gaming, illustrated with authentic 
warriors of the periods. For your 
free copy, write: 

Kingsley S. Andersson ~ 
Technical 
Operations, 
Incorporated 

3600 M STREET, 
NORTHWEST 

-WASHINGTON 7, D. c. 

; , 

23 



d 'a nd 
Rea ers Editor's Forum 

FRONT COVER: FIRST INTERNATIONAL 

CONFERENCE ON AUTOMATIC 

CONTROL IN MOSCOW, U.S.S.R. 

The front cover shows a two-photograph view of the 
assembly hall of the Lomonov State University in M os
cow, U.S S.R., filled with persons attending the First 
International Conference on Automatic Control, the con
ference took place June 27 to July 2, 19("0. A report on 
this conference will be given at Kresge Main Auditorium, 
Mass. Inst. of Technology, Cambridge 38, Mass., on 
Thursday, Sept. 8, at 8 :00 p.m. The speakers will be 
Harold Chestnut, (of General Electric), first president 
of the International Federation on Automatic Control, 
and other automatic control specialists. They will also 
report on technical developments observed at the time 
of the conference, and give an analysis of present status 
and future trends in automatic control theory, scientific 
and industrial applications, and control system com
ponents. 

HIGH-SPEED DATA TRANSMISSION 
GROUP ORGANIZED IN CALIFORNIA 

Representatives of seven major Southern California 
companies in the aerospace industry have formed a pri
vate study group to investigate their common require
ments for high-speed data transmission (10 thousand to 
1 million bits per second), and acquisition of data from 
sources. Several of the companies had previously taken 
independent steps in these areas. Initially the group will 
focus on high-speed transmission only. 

Objectives of the group will be discussion of a total 
7 tem approach to data communication problems, devel
opment of reasonably uniform requirements for equip
ment and service, and forecasting of long-range needs. Jack 
A. Strong, Administrator of Integrated Data Processing, 
North American Aviation, was eltcted chairman; and Jus
tin A. Perlman, Assistant to the Director of Corporate 
Industrial Dynamics, Hughes Aircraft Company, was elec
ted secretary. 

CORRECTION - ALWAC COMPUTER DIVISION 
OF EL-TRONICS EXPANDING 

Phil Jarvie 
AI-Wac Computer Division 

El-Tronics, 
Hawthorne, Calif. 

Concerning your "Computer Census as of January 
1960" article appearing in your July, 1960 issue, Vol. 9, 
No.7, we should like to make the following comments: 
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1. The ALW AC Computer Division of EI-Tronics, 
Inc. is in no way withdrawing from the com
puter field. 

'. , 

2. The ALWAC Computer Division of El-Tronics, 
Inc. has at present more than 40 users with 
more installations scheduled in the year. 

3. Some pending installations are to receive ad
vanced versions of AL W AC computers. (We 
have not yet announced our new computer.) 

4. You may be aware of the changes which have 
taken place in the corporate structure of El
Tronics, Inc.; these changes point to the growth 
of El-Tronics in the computer field. 

We at the ALWAC Division cannot emphasize too 
strongly our current activity of expanding in the com
puter field, and we hope that you understand our feelings 
when we see in your fine publication an indication of 
the opposite, our "withdrawal" from this field. We 
should hke very much to see, instead, a note concerning 
our increased activity in the field. 

Industrialist Stuart J. Myers announced on July 18, 
19(0, that another step toward the re-organization of EI
Tronics, Inc. has been accomplished. As an aid to con
summation, 3 1/2 million dollars of assets have been 
transferred to EI-Tronics, Inc. from six of Myers' 
Corporations and eight new operating divisions will 
continue to do business in the same manner and under 
the same management as they have had under the Myers' 
Corporations. Both the Federal Court and the Securities 
Exchange Commission have approved this step even 
though final consummation of the re-organization may 
not take place until September. 

The ten operating divisions of EI-Tronics, Inc. are as 
follows: 

AL W AC Computer Division Hawthorne, 
California 

Bond Electric Division - Clarendon, Pennsylvania 
Certified Electric Division - Warren, Pennsylvaniq, 
Great Western Fuse Division - Jamestown, New 

York 
Interlectric Division - Warren, Pennsylvania 
Monarch Electric Division - Jamestown. New York 
Nu-Lite Division - Newark, New Jersey 
Solar Electric Division - Warren, Pennsylvania 
Sunray Products Division - Warren, Pennsylvania 
Warren Components Division - Warren, Penn-

sylvania 

This transfer puts EI-Tronics, Inc. in a sound financial 
condition and in a position to continue on a profitable 
operating basis. 

For the AL W AC Division in the Hawthorne area, this 
offers the advantage of a larger corporate structure, and 
increased opportunity for profitable growth and greater 
employment. 
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COMPUTER PROGRAMMING COURSES AT 
SANTA MONICA CITY COLLEGE 

Elmer M. Krehbc1 

Director, Evening 
Santa Monica City College, 

Santa Monica, Calif. 

We should appreciate your bringing the following in· 
formation to your readers. Santa Monica City College 
will offer four classes in computer programming in its 
evening program for the fall semester. Classes will begin 
September 12, 1960. The classes to be offered are as 
follows: 

Math 709A / Digital Computer Programming, Be
ginning for IBM-709/7090 / Instructor: Jack Little, 
Rand Corp. / 7-10 p.m., Thursday evenings. 

Math 709B / Digital Computer Programming, Inter· 
mediate for IBM-709/7090 / Instructor: Wayne 
Shelton, Rand Corp. /7-10 p.m., Tuesday evenings. 

Math 7070A / Digital Computer Programming, Be
ginning for IRM 7070 / Instructor: Paul Rubin, 
System Devt. Corp. / 7-10 p.m., Monday evenings. 

Math 7070B / Digital Computer Programming, Inter
mediate for the IBM-7070 / Instructor: Paul Rubin, 
System Devt. Corp. / 7-10 p.m., Wednesday even
ings. 

Further information concerning these classes may be 
obtained from the Evening Director's office (Exbrook 
97711 - Ext 215) or from the instructors. 

COMPUTER OPERATION, 
MODE HFULL SPEED AHEAD 

AND .... " 

"He doesn't know how to work it, but like his confidence." 
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N'OW! 
liCliLliAliRI'E E 

a NelN Concept 
in 

Relay Design 

The new CLAREED Sealed Contact 
Reed Relay effectively eliminates 
contact contamination. With its 
contacts hermetically sealed in con
taminant-free inert gas, this new 
design assures millions of perfect 
operations. Hundreds of millions 
are possible when operated at up to 
7'2 rated contact load. 

CLAREED relays are ideal compo
nents for transistor-drive applica
tions and for use in computers and 
data-processing equipment. Their 
low inductance, and the low induc
tance change in the operating coil 
at each operation, limits the tran
sients produced. 

Important features of CLAREED 
relays are their simplicity and flexi
bility. They may be mounted to 
meet the requirements of almost 
any application and environmental 
condition, even on your own printed 
circuit board-to comply with your 
mechanical design configuration. 

Switch capsule consists 
of a pair of magnetically 
operated contacts, her
metically sealed in an at
mosphere of Inert gas. 

PACKAGED TO MEET !.?~~ REQUIREMENTS 

CLAREED relays arc as 
flexible as your applica
tion requires. Additional 
information may be ob
tained from C. P. Clare 
& Co., 3101 ,Pratt Blvd., 
Chicago 45, Illinois. In 
Canada: C. P. Clare 
Canada Limited, Box 
134, Downsview, On
tario. Cable Address: 
CLARELAY. Send for Bul
letin CPC 5. 

Ten CLAREED switches, 
mounted In line on a printed 
circuit board with five 
magnetic coils. This 
assembly can then be en
closed in the flat, rec
tangular container or it may 
be coated with "Skin-Pack," 
a tough vinyl plastic, and 
mounted directly into your 
equipment. 

Six CLAREED 
switches 
clustered for 
mounting in a 
single tube 
container. 

FIRST in the industrial field 
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Make over 200 Small 
Computing and Reasoning 

Machines with ... BRAINIAC 
ELECTRIC BRAIN CONSTRUCTION KIT, 7960 MODEL 

WHAT COMES WITH YOUR BRAINIAC® KIT? All 33 experiments from ~he original Geniac® kit (1955), with 
exact wiring templates for each one. All 13 experi ments from the former Tyniac kit. 156 entirely new 
experiments (Brainiacs) with their solutions. Ove r 600 parts, as follows: 6 Multiple Switch Discs; 
Mounting Panel; 10 Flashlight Bulbs; 2 Multiple Socket Parts, each holding 5 bulbs; 116 Wipers, for making good 
electrical contact (novel design, patented No. 2848568); 70 Jumpers, for transfer contacts; 50 feet of Insulated Wire; 
Flashlight Batttry; Battery Box; nuts, bolts, sponge rubber washers, hard washers, screwdriver, spintite blade, etc. 
ALSO: 256 page book, "Brainiacs" by Edmund C. Berkeley, including chapters on: an introduction to Boolean Algebra 
for designing circuits; "How to go from Brainiacs and Geniacs to Autoilutic Computers"; complete descriptions of 201 
experiments and machines; over 160 circuit diagrams; lis t of references to computer literature. 

This kit is an up-to-the-minute introduction to the design of arithmetical, logical, reasoning, computing, puzzle-solving, 
and game-playing circuits - for boys, students, schools, colleges, designers. It is simple enough for intelligent boys to as
semble, and yet it is instructive even to engineers, because it shows how many kinds of computing and reasoning circuits 
can be made from simple components. This kit is the outcome of 11 years of design and development work with 
Brainiacs and small robots by Berkeley Enterprises, Inc. With this kit and manual you can easily make over 200 
small electric brain machines that display intelligent behav ior and teach understanding first-hand. Each one runs on 
one flashlight battery; all connections with nuts and bolts; no soldering required. (Returnable for full refund if not 
satisfactory.) ... Price $18.95. 

WHAT CAN YOU MAKE WITH A BRAIN lAC KIT? 

LOGIC MACHINES 
Syllogism Prover 
James McCarty's Logic Machine 
AND, OR, NOT, OR ELSE, If ... THEN, IF AND ONLY 

IF, NEITHER ... NOR Machines 
A Simple Kalin-Burkhart Logical Truth Calculator 
The Magazine Editor's Argument 
The Rule About Semicolons and Commas 
The Farnsworth Car Pool 

GAME-PLAYING MACHINES 
Tit-Tat-Toe 
Black Match 
Nim 
Sundorra 21 
Frank McChesney's Wheeled Bandit 

COMPUTERS - to add, subtract, multiply, divide, • 
using decimal or binary numbers. 
- to convert from decimal to other scales of notation and 
vice versa, etc. 

Operating with Infinity 
Adding Indefinite Quantities 
Factoring Any Number from 45 to 60 
Prime Number Indicator for Numbers 1 to 100 
Thirty Days Hath September 
Three Day Weekend for Christmas 
Calendar Good for Forty Years 1950 to 1989 
Money Changing Machine 
Four by Four Magic Square 
Character of Roots of a Quadratic 
Ten Basic Formulas of Integration 

PUZZLE-SOLVING MACHINES 
The Missionaries and the Cannibals 
The Daisy Petal Machine 
Calvin's Eenie Meenie Minie Moe Machine 
The Cider Pouring Problem 
The Mysterious Multiples of 76923, of 369, etc. 
Bruce Campbell's Will 
The Fox, Hen, Corn, and Hired Man 
The Uranium Shipment and the Space Pirates 
General Alarm at the Fortress of Dreadeerie 

26 

The Two Suspicious Husbands at Great North Bay· 
The Submarine Rescue Chamber Squalux 
The Three Monkeys Who Spurned Evil 
Signals on the Mango Blossom Special 
The Automatic Elevator in Hoboken 
Timothy'S Mink Traps 
Josephine's Man Trap 
Douglas Macdonald's Will 
Word Puzzle with TRICK 

QUIZ MACHINES 
The Waxing and the Waning Moon 
Intelligence Test 
Guessing Helen's Age 
Geography Quiz 
Mr. Hardstone's Grammar Test 
Solving Right Triangles 

SIGNALING MACHINES 
The Jiminy Soap Advertising Sign 
The Sign that Spells Alice 
Tom, Dick, and Harry's Private Signaling Channels 
Jim's and Ed's Intercom 

CRYPTOGRAPHIC MACHINES 
Secret Coder 
Secret Decoder 
Lock with 65,000 Combinations 
Lock with 15,000,000 Combinations 
The General Combination Lock 
Leonard's Two-Way Coding Machine 

.. . AND MANY MORE 

- - - - - - - - - MAIL THIS REQUEST or a copy of it 

Berkeley Enterprises, Inc. 
815 Wa~hington Street, Rl/:<> Newtonville 60, Mass. 

Please send me BRAINIAC KIT K18, including manual, 
instructions, over 600 parts, templates, circuit diagrams, etc. 
I enclose $18.95 for the kit plus ............... Jor handling and 
shipping (30c, east of Mississippi; 80c, west of Mississippi; 
$1.80, outside U.S.). I understand the kit is returnable in 
seven days for full refund if not satisfactory (if in good 
condition) . 
My name and address are attached. 
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SURVEY 
OF 

RECENT 
ARTICLES 

Moses M. Berlin 
Cambridge, Mass. 

We publish here a survey of arti
cles related to computers and data 
processors, and their applications and 
implications, occurring in certain 
magazines. We seek to cover at least 
the following magazines: 

for each article, we shall publish: 
the ti tie of the article / the name of 
the author (s) / the magazine and 
issue where it appears / the pub
lisher's name and address / two or 
three sentences telling what the 
article is about. 

Semiconductors / Business Week Staff / 
Business Week, March 26, 1960, p. 74/ 
McGraw-Hill Publishing Co., Inc., 330 
W 42nd St., N. Y. 36, N. Y. 
This special report by Business Week 

reports on transistor:; a~d semi-conductors 
- the "semi-conductor industry"; their 
invention and development; some of the 
people responsible for their development; 
and the rapidly expanding business of 
their manufacture, including 90-odd com
panies with annual sales of $500 million. 

Can the Computer Supplant the Clini-
cian? / Wayne H. Holtzman, Univ. of 
Texas / Journal of Clinical Psychology, 
no. 16, 1960, p.119 / 
A computer can, with the aid of the 

clinician's "experience and intuition", 
be used to collect: routine data, i.e., bi
ographical details; to process test proto
cols; and to make certain types of inter
pretations based on actual predictions. A 
program written for an IBM 650 in con
nection with this application of data 
processing, is described. 

A Successful Venture in Computer Shar
ing / staff-written / Management & 
Business Automation, vol. 3, no. 4, 
May, 1960, p.30 / The Office Appliance 

Co., 600 W. Jackson Blvd., Chicago 6, 
Ill. 
This article describes a successful 

computer - sharing establishment called 
"SPAN", which makes it possible for 
medium-sized firms to make use of data 
processing in a practical manner. Four 
insurance compani~s, in Hartford, Conn., 
Springfield Fire and Marine, Phoenix, 
Aetna and National Insurance, devised a 
cost-sharing plan and used jointly an IBM 
705 for accounting, and collating large 
amounts of data. 

A report on articles on the subject of 
digital computers published in Instru
ments and Control Systems, during the 
years 1956 to 1959, is presented. The list 
covers articles Jan., 1959 through Dec., 
1959, then Jan., 195,8, to Dec. 1958, and 
so on. Each entry consists of title, a brief 
descriptive statement, and month of pub
lication. Authors are not stated. 

Computer Installation Speeds Saturn 
Space Project / Nilo Lindgren / Elec
tronics, vol. 33, no. 27, July 1, 1960, 
p.28 / McGraw Hill Publishing Co., 
Inc., 330 West 42 St., New York 36, 
N. Y. 
The use of various computers in all 

phases of the Saturn Space Project is dis
cussed. The evaluation of test firing data 
is made rapid and accurate by the large 
computational center. Also the computer 
to be used in the guidance system is de
scribed. 

The Computer Bulletin, Dec. 1959, vol. 3, 
nos. 3-4 / British Computer Society 
Ltd., Finsbury Ct., Finsbury Pavement, 
London, E. C. 2 / 1959, printed, 92 pp, 
5 shillings. 
Published quarterly, the bulletin is a 

supplement to "The Computer Journal". 
This issue presents the Society's annual 
report; a report on the International COll
ference on Information Processing, 1959; 
five brief articles on computers and pro
gramming; book reviews; and industry 
news notes. 

Character Generator for Digital Comput
ers / Earl D. Jones, Stamford Res. Inst. 
/ Electronics, vol. 33, no. 7, Feb. 12, 
1960, p.117 / McGraw-Hill Publg. Co., 
Inc., 330 West 42 St., New York 36, 
N.Y. 
Generally, the speed at which a comput

er passes information to a person is slow
er than computer speed. This article 
describes a monoscope tube which helps 
increase the speed with which information 
can be passed from a computer to a 
person. 

Analysis of Time-Sharing in Digital Com
puters / Roger L. Boyell / Journal of 
the Society for Industrial and Applied 
Mathematics, vol. 8, no. 1, March, 
1960, pp 102-24 / S. I. A. M., Box 
7541, Philadelphia 1, Pa. 
A computer with "time-sharing" facili

ties can search its memory for particular 
records while simultaneously performing 
calculations. This paper presents an analy
tic discussion of internal computer time
sharing using machines with sequential
access memories, e.g. magnetic tapes, as 
models. The author discusses a specific 
mathematical model to demonstrate the 
method of analysis. The method is then 
expanded to describe the general case, 
and this can be modified and applied to 
new problems and various machines. 

Semiconductor Networks for Microelec
tronics / Jay W. Lathrop, Richard E. 
Lee, and Charles H. Phipps / Electron
ics, vol. 33, no. 20, May 13, 1960, p. 69 
/ McGraw-Hill Pub. Co., 330 West 42 
St., New York 36, N. Y. 
Computer circuitry can be designed 

fro m microminiature semiconductors, 
A Review of Feature Articles - How which improve reliability as well as allow 

"Instruments and Control Systems" for reduction in size. A process of selec-
Covered Digital Computation during tive diffusion and shaping is discussed, 
1956-1959. / Instruments Publishing and the development of an entire circuit 
Co,. 845 Ridge Ave., Pittsburgh 12, Pa. network from diagram to solid circuit 
/ 1960?, photooffset, 9 pp, free. network is described. 
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Before the end of the next decade, 
it is highly probable that nearly 
every new electronic computer will 
be microelectronic - whether its 
function is related to space vehicle 
guidance and navigation, a large
scale military system, or commercial 
applications. 

But at G.E.'s Light Military Elec
tronics Department, computer 
engineers are laying the groundwork 
today, applying new and functional 
design philosophies to microelec
tronics ... a field which until now has 
remained almost exclusively in the 
laboratory curiosity stage. 

For example, LMED's new missile 
programs will involve highly sophis
ticated computers which are de
signed for microminiaturization 
from the start. 

For an opportunity to place yourself 
in a position of greatest potential in 
microelectronics during the next 
decade, look into current openings 
On the Light Military staff. 

WRITE INFORMALLY 
TO MR. R. BACH, DEPT. 21-MI 

LIGHT MILITARY ELECTRONICS DEPT. 

GENERAL. ELECTRIC 
FRENCH ROAD, UTICA, NEW YORK 
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BOOKS 
and 

OTHER 
PUBLICATIONS 

Moses M. Berlin 
Cambridge, Mass. 

W E PUBLISH HERE citations 
and brief reviews of books 

and other publications which have a 
significant relation to computers, data 
processing, and automation, and 
which have come to our attention. 
We shall be glad to report other in
formation 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, publication 
process, number of pages, price or 
its equivalent / comments. If you 
write to a publisher or issuer, we 
would appreciate your mentioning 
Computers and Automation. 

Salmon, L. ]. / The ABC's of IBM Ma
chine Operation / International Tabu
lating Inst., 101 South Vermont Ave., 
los Angeles 4, Calif. / 1959, photo
offset 92 pp, $5.00. 

This manual-textbook for people new 
in the field thoroughly discusses the 
operation of IBM punched card machines, 
with particular emphasis on commercial 
applications. In twelve chapters the 
author describes: the IBM card; key 
punches; reproducers, accounting ma
chines; sorters; collators; interpreters; 
and calculators. A "Summary and Miscel
lany" are included. The next edition will 
contain an index; this one does not have 
one. 

Gille, Frank H. and others / The Punched 
Card Data Processing Annual, Applica
tions and Reference Guide 1 / Gille 
Associates, Inc., Maccabees Bldg. 956, 
Detroit 2, Mich. / 195), printed, 240 
pp, $15.00 
This book is an issue of an annually 

published reference manual. It contains a 
computer guide, with a one page descrip
tion including picture of principal models 
of computing equipment, and also briet 
statistics on their capacity and operation; 
many descriptions however are scanty. 
Also, there are over 40 articles and de
scriptions of various business applications 
of computing systems, including, for ex
ample, sales analysis, inventory, lflvoicing, 
~nd similar business subjects. There is an 
11 page section on verified wiring tips and 
techniques applying to punch card ma
chine wiring. A 19 page directory of 
"Local Sources of Data Processing Sup
olies and Services" i<; provided; it is 
classified first under about 40 cities rang
ing from Albany, N. Y. to Youngstown, 
Ohio, and second under three subhead
ings, Filing and Storage Equipment, Ser
vice Organizations. and Paper Forms. The 
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book in its field is undoubtedly useful and 
valuable. 

Proceedin,gs of the International Confer
ence on Scientific Information / 
Printing and Publishing Office, National 
Academy of Sciences & Natio,nal Re
search Council, 2101 Constitution Ave., 
Washington 25, D.C. / 1960, 'printed, 
1635 pp (two volumes), $20.00 
Complete texts of the 75 papers dealing 

with informational needs of scientists and 
with systems for the storage and retrieval 
of such information, are included; also 
there are 200 additional pages of discus· 
sion and summary. Some of the seven 
areas of discussion are: Literature and 
Reference; Needs of Scientists; The Func
tion and Effectiveness of Abstracting and 
Indexing Services; and Responsibility of 
Government, Professional Societies, Uni· 
versities, and Industry for Improved In· 
formation Services and Information. Sub· 
ject indexes are included for each volume. 
Irwin, Wayne C. / Digital Computer 

Principles / D. Van Nostrand Co., Inc., 
120 Alexander St., Princeton, N. ]. / 
1960, printed, 321 pp, $8.00 
The person with no previous experi

ence or familiarity with computers will 
find this book and excellent introduction. 
The book first explains the methods of 
computation, the binary system, and the 
fundamental arithmetic operations; then 
it continues discussing digital computers 
and programming techniques. Circuitry 
is explained with the help of diagrams. 
The book contains eleven sections, in· 
cluding one on "Present Trends". A bibli
ography and index are included. 

Bukstein, E. / Digital Counters and Com-
puters / Technical Div., Rinehart & 
Co., 232 Madison Ave., New York 16, 
N. Y. / 1960, printed, 248 pp, $7.00 
The subject of computer technology is 

discussed in this book, from two distinct, 
though related, points of view: eh:ctron· 
ic circuitry, where the author explains 
"flip.flop" circuits, logic and switching 
circuits; and number theories and count· 
ing systems with which a computer 
calculates. An appendix to the text in. 
cludes diagrams and descriptions of cir
cuitry used in computers and digital 
counters. Indexed. 
Agnew, Ralph Palmer / Differential 

Equations, 2nd Edition / McGraw-Hili 
Book Co., Inc., 330 West 42 St., New 
York 36, N. Y. / 1960, printed, 485 
pp, $7.50 
The subject matter of this book is pre· 

sented in a manner which makes the text 
useful as a textbook for a course on dif· 
ferential equatiom., and as a reference for 
those with a knowledge of algebra,trigo
nometry and elementary calculus. In six
teen chapters, the author presents clearly, 
information on linear equations of first 
order. Laplace transforms, Fourier series, 
Picard's method, and, existence theorems 
for equations of higher order anc1 £~,. 
systems of equations. The "heat equation" 
::md the use of series are discussed. An 
index is included. 
Auger. Raymond W. / The Relay Guide. 

A Compendium of Electro-mechanical 
Relays Marketed in the United States / 
Reinhold Pub. Corp., 430 Park Ave., 
New York 22, N. Y. / 1960, offset, 
383 pp, cost ? 
Descriptions and information are pro

vided for nearly 1000 types of relays 
marketed in the U. S. Each of the chapters, 
arranged according to specialization, i.e., 
General Purpose, Special Purpose, is al· 
phabetically organized according to the 

manufacturer's name. There are four ape 
pendices, one of which explains nomen 
clature. A bibliography, an index of 
alternate characteristics, and a manufac
turers' index in two parts, are includ.;d. 
The second part of the manufacturers' 
index lists manufacturers of custom·made 
relays. This is a remarkable and valuable 
book for persons concerned with relays. 

Jackson, Albert S. / Analog Computation 
/ McGraw-Hill Book Co., Inc., 330 
West 42 St., New York 36, N. Y. ! 
1960, printed, 652 pp, $13.50 
The general·purpose electronic analog 

computer is the subject of this book which 
may serve as an introduction to those 
unfamiliar with the computer, and as a 
source of additional information to those 
in the field. In an introductory chapter, 
basic concepts are discussed, followed by 
thirteen chapters with information on 
amplitude and time scale factors, algebraic 
matrix models, the solving of ordinary 
linear and nonlinear differential equa
tions, basic analog computer components, 
and digital techniques applied to analog 
computation. A chapter is devoted to the 
role of analog computation in Operations 
Research. Seven appendices and an index 
are included. 

Kemeny, J. G., H. Mirkil, J. 1. Snell, and 
G. l. Thompson / Finite Mathematical 
Structures / Prentice-Hall, Inc., 70 
Fifth Ave., New York 11, N. Y. / 
1959, printed, 487 pp, $11.00 
The purpose of this book is to present 

the subject matter of finite mathematics 
to those who have a good knowledge of 
calculus and who are interested in appli. 
cations in the physical sciences. It is 
clearly and interestingly written. The 
seven chapters are: Compound State
ments, Sets and Functions, Probability 
Theory, Elementary Linear Algebra, Con
vex Sets, Finite Markov Chains, and Con· 
tinuous Probability Theory. Many modern 
developments are covered, with examples 
and exercises. An index is included. 

Hyman, Charles / German-English Mathe-
matics Dictionary / Interlanguage Dic
tionaries Pub. Corp., 227 West 17 St., 
New York 11, N. Y. / 1960, offset, 131 
pp, cost ? 
By listing recently coined German 'sci

entific expressions and words, and their 
English meanings, this dictionary will 
prove to be extremely helpful in undel' 
standing recent German-language papers 
on automation in particular, and mathe· 
matics in general. "The present work is 
intended as a supplement to, and not as a 
substitute for, a general German.English 
dictionary." More than 8500 entries are 
included, and in most cases, the definitions 
are limited to scientific meanings. In some 
cases, the editor has provided phrases or 
sentences demonstrating the use of the 
word. Erratum: the meaning of the ab
breviation "m" (masculine) should be 
given lfl the table of abbreviations on 
page 6. 

Electronic Data Processing - Subject 
Bibliography of Periodical Liter;1tur~, 
1959 / lybrand, Ross Bros. & Mont· 
gomery Management Services, 2 Broad
way, New York 4, N. Y. / 1960, offset, 
49 pp, cost ? 
Approximately 75 periodicals have been 

checked to compile this bibliography of 
articles of interest in the field of e1ec· 
tronic data processing. The articles are 
classified according to subiects ranging 
from Accounts Payable to Transportation; 
no descriptions or summaries of articles 
are provided, 
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National has had many years' experience making significant contributions to the defense effort, including airborne components. 

CS@L'v'J[P&~rn u[x]D~ @[P[P@~u(!D[[{]Du\7 
WITH WHAT YOU ARE NOW DOING! 

HERE'S WHAT ~~ NEW MILITARY RESEARCH 
AND DEVELOPMENT PROGRAM OFFERS. 

This operation will interest any engineer 
or scientist possessing enough self-confi
dence-ability and experience-to develop 
projects initially and carry them through 
to completion. 

WHO WE'RE LOOKING FOR 
National is looking for military-oriented 
scientists and engineers who hold a B.S. 
degree or advanced degrees. You should 
be working in electronic, electro-mechani
cal, mechanical, physics, optics, mathemat
ics, or other related areas. Preference 
will be given to those who have had sev
eral years' experience dealing with prime 
contractors and government agencies. 

As a member of National's New Military 
Development Team-you will be working 
initially with our Military Proposal Group. 
As proposals become specific projects, 
your responsibility will continue through 
the contractual stage for technical liaison, 
fulfillment of contractual obligations in
cluding hardware development, meanwhile 
retaining sufficient flexibility to continue 
your proposal efforts. 

WHY YOU SHOULD INVESTIGATE 
National's new Military Research and De
velopment Program offers you unusual 
latitude in responsibility. It offers you the 
chance to participate in military projects 

THE NATIONAL CASH REGISTER COMPANY, DA YTO N 9, 0 HI 0 

ONE OF THE WORLD'S MOST SUCCESSFUL CORPORATIONS 

76 YEARS OF HELPING BUSINESS SAVE MONEY 

COMPUTERS and AUTOMATION for September, 1960 

from start to finish. Furthermore, you now 
have the opportunity to join an operation 
still in its formative stage-yet backed by 
one of the world's most successful .•• 
most reputable corporations. 

COMPLETE INFORMATION is yours by 
sending your resume to Mr. T. F. Wade, 
Technical Placement Section F5-4, The 
National Cash Register Company, Dayton 
9, Ohio. All correspondence will be kept 
strictly confidential. 

~. 
«"cr~o'l( Nr~ ',OCU".. . 

""'SI~"'(".ICA' ,,, •• "" 
...... • ACII, ... • CA .... 1I.nl' 
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NEW PATENTS 
RAYMOND R. SKOLNICK 

Reg. Patent Agent 

Ford Inst. Co., Div. of Sperry Rand Corp. 
Long Island City 1, New York 

THE following is a compilation of 
patents pertaining to computers 

and associated equipment from the 
"Official Gazette of the United 
States Patent Office," dates of issue 
as indicated. Each entry consists of: 
patent number / inventor(s) / as
signee / invention. Printed copies 
of patents may be obtained from the 
U.S. Commissioner of Patents, Wash
ington 25, D.C., at a cost of 25 
cents each. 

March 29, 1960 (Conl·d.) 

2,930,896 / Francois H. Raymond, Saint
Germain-en-Laye, Fr. / Societe d'Elec
tronique et d'Automatisme, Courbe
voie, Fr. / A binary coded information 
stores. 

2,931,014 / Werner Buchholz and Munro 
K. Haynes, Poughkeepsie, N.Y. and 
Gordon E. Whitney, Derby, Colo. / 
LB.M. Corp., New York, N.Y. / A 
magnetic core buffer storage and con-

. ve.rsion system. 

2,931,015 / Theodore H. Bonn and Jo
seph D. tawrence, Jr., Phila., Pa. / 
Sperry Rand Corp., a corp. of Del. / 
A drive system for magnetic core mem
ories. 

2,931,016 / Theodore H. Bonn and Jo
seph D. Lawrence, Jr., Phila., Pa. / 
Sperry Rand Corp., a corp. of Del. / A 
drive system for magnetic core mem
ories. 

2,931,017 / Theodore H. Bonn and Jo
seph D. Lawrence, Jr., Phila., Pa. / 

Sperry Rand Corp., a corp. of Del. / 
A drive system for magnetic core mem
ories. 

2,931,023 / Edward A. Quade, San Jose, 
Calif. / LB.M: Corp., New York, N.Y. 
/ A digital position indicator. 

2,931,024 / Charles B. Slack, Winchester, 
Mass. / Baird-Atomic, Inc., a corp. of 
Mass. / A device for analogue to digi
tal conversion, and components thereof. 

2,931,025 / Ralph C. Wolcott, Whitney 
Point, and Harry R. Lord, Endicott, 
N.Y. / LB.M. Corp., New York, N.Y. 
/ A data handling circuit. 

AprilS, 1960 

2,931,571 / Cebern B. Trimble, Dayton, 
Ohio / The National Cash Register Co., 
Dayton, Ohio / A magnetic storage de
vice of multiple totals. 

2,931,572 / Gerhard Dirks, Frankfurt am 
Main, Germany / - / A decimal ad
dersubtractor device utilizing magnetic 
recordings. 

2,931,689 / Olin L. Dupy, West Los Ange
les, Calif. / Magnasync Mfg. Co., Ltd., 
North Hollywood, Calif. / An automatic 
programming system and method for 
recording of control records. 

2,931,691 / Daniel L. Curtis, Manhattan 
Beach, and Robert B. Larsen, Hawthorne, 
Calif. / Litton Ind., Inc., Beverly Hills, 
Calif. / A magnetic drum memory sys
tem. 

2,931,919 / Jacob M. Sacks, Rolling Hills, 
Calif. / U.S.A. as represented by the 
Sec. of the Navy / A diode gate circuit. 

2;9'32,006 / Marvin H. Glauberman, Med
field, Mass. / Laboratory for Electronics, 
In~., Boston, Mass. / A symbol recogni
tion system. 

2,932,007 / Thea Hense, Wilhelmshaven, 
German,y f Olympia Werke A. G., Wi!
helmshaven, Germany / A matrix storage 
register. 

2,932,008 / George H. Hoberg, Drexel 
Hill, Pa. / Burroughs Corp., Detroit, 
Mich. / A matrix system. 

2,932,009 / Esmond P. Wright and Joseph 
Rice, London, Eng. / International Stand
ard Electric Corp., New York, N.Y. I 
An intelligence storage equipment. 

2,932,010 / Rollin P. Mayer, Concord, 
Mass., Richard C. Jeffrey, Princeton, N.J. 
and Bennett Housman and Donald B. 
Thompson, Poughkeepsie, N.Y. / Re
search Corp., New York, N.Y. / A data 
storage system. 

2,932,011 / Sidney N. Einhorn, Phila., and 
George G. Hoberg, Berwyn, Pa., John O. 
Paivinen, Menlo Park, Calif., and Rich
ard C. Weise, Phila., Pa. / Burroughs 
Corp., Detroit, Mich. / A matrix selec
tion apparatus. 

April 12, 1960 

2,932,449 / Harry G. Pisarchik, Endicott, 
N.Y. / I.B.M. Corp., New York, N.Y. / 
An integrating apparatus. 

2,932,451 / Horace S. Beattie and Theodore 
L. Buley, Poughkeepsie, N.Y. / I.B.M. 
Corp., New York, N.Y. / A matrix stor
age accumulator system. 

2,932,471 / William L. Exner, Santa Mon
ica, and Alfred D. Scarbrough, Pasadena, 
Calif. / Hughes Aircraft Co., Culver City, 
Calif. / A broad bandwidth digital servo. 

April 19, 1960 

2,933,248 / Floyd G. Steele, La Jolla, Calif. 
/ Digital Control Systems, Inc., La Jolla, 
Calif. / A high speed digital control sys
tem. 

2,933,249 / Thomas J. Scuitto, Santa Mon
ica, Calif. / General Dynamics Corp., 
Rochester, N.Y. / A digital function ac
cumulator. 

2,933,250/ Edward J. Petherick, Rowledge, 
near Franham, Eng. / I.B.M. Corp., New 
York, N.Y. / A digital computing en
gine. 

2,933,252 / Walter C. Lanning, Plainview, 
N.Y. / Sperry Rand Corp., a corp. of 
Del. / A binary adder-subtracter with 
command carry control. 

ADVERTISING IN D E X 
Following is the index of advertisements. Each item contains: 
Name and address of the advertiser / page number where the 
advertisement appears / name of agency if any. 

Arnold Engineering Co., Marengo, Ill. / Page 5 / Erwin 
Wasey, Ruthrauff & Ryan, Inc. 

Ben2.ix Computer Div., Los Angeles 45, Calif. / Page 31 
/ Shaw Advertising, Inc. 

Berkeley Enterprises, Inc., 815 Washington St., Newton
ville 60, Mass. / Page 26 / -

c. P. Clare & ~9., 3101 Pr2tt Blvd., Chicago 45, Ill. / 
Page 25 -; Reincke, Meyer, & Finn. 

General Electric Co, French Rd., Utica, N. Y. / Page 
27 / Deutsch & Shed., Inc. 

lvfinneapolis-Honeywell, Datamatic Div., Wellesley Hills 
81, Mass. / Page 8 / Batten, Barton, Durstine & Os
bo! 11, Inc. 
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National Cash Register Co., Dayton 9, Ohio / Page 29 / 
McCann-Erickson, Inc. 

Philco Corp., Government & Industrial Group, Com
pnter Div., 3900 Welsh Rd., Willow Grove, Pa. / 
Page 3 / Maxwell Associates, Inc. 

Potter Instrument Co., Inc., Sunnyside Blvd., Plainview, 
L. I., N. Y. / Page 32 / Donaldson Associates, Inc. 

Reeves Soundcraft Corp., Great Pasture Rd., Danbury, 
Conn. / Page 15 / The Wexton Co., Inc. 

Royl.1.l McBee Corp., Data Processing Div., Port Chester, 
N. Y. / Page 2 / c..J. LaRoche & Co. 

Technical Operations, Inc., 3520 'Prospect St., N. W., 
\Vashingtop. 7, D.C. / Page 23 / Dawson MacLeod 
& ~tivers. ' 

Wheeler-Fairchild, Inc., 610 S. Arroyo Parkway, Pasa
den'l, Calif. / Page 20 / -
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ALGO* 
FOR THE BENDIX G-15 COMPUTER 

Speeds and Simplifies Problem Solving 
ALGO extends the problem-solving horizon of every engineer, focusing the speed and 
precision of the Bendix G-15 computer on any algebraically stated problem. • A true 
mathematical equation solver, ALGO permits any engineer or scientist to program the 
computer in universal mathematical language. No previous knowledge of computers' or 
programming is needed. Input/output, computation ana data handling are all automatically 
controlled by the G-15 computer .• Compare the number of steps in the .ALGO program 
illustrated below with the number required to solve the same problem on a slide rule, desk 
calculator or any other computing system. You will see the time and cost-saving significance 
of this new Bendix G-15 automatic programming aid .• S-pecifically designed to take ad
vantage of the computing power and flexibility of the' proven G-15, ALGO is the newest 
addition to an extensive library of Bendix automatic programming systems. See how the 
lo\v-cost Bendix G-15 and ALGO combine to broaden application boundaries. Learn how 
this powerful team can save you valuable time ... and ~reatly simplify problem solving. 

PROBLEM: 

COMPLETE ALGO 

PROGRAM: 

* AN ALGEBRAIC COMPtLER BASEO ON INTERNATIONAL ALGOL. 

E 

I = '\j R2 + (6.2832 FL - 1/6. 2832 FC)2 

(For values of R. F & L as specified. For values of E ranging from 100 to 300 in increments 
of 50. For values of C ranging from .00002 to .000021 in increments of .0000001 ) 

BEGIN ® 
R = 10® 
F = 60 ® 
L = 02 ® 
FOR E = 100(50)300 BEGIN ® 
FOR C = 000002(00000001)0000021 BEGIN ® 
I = E/SQRT(R t 2 + (602832 ':: F ':: L - (1/(602832 ~: F ,~ C») t 2) ® 
PRINT (FL) = E ® 
PRINT (FL) = C ® 
PRINT (FL) = I ® 

Write on your letterhead for the self-teaching ALGO manual.-

Bendix Computer'DivisioIl: 
OEPT.O-23 LOS ANGELES 45, CALIF. 

T~~ 
CORPORATION 
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HERE'S PERFORMANCE ... 
FOR DIGITAL, MAGNETIC TAPE SYSTEMS 

The Potter 906 II gives you the highest performance and reliability at savings up to 1/ 3 

the cost of ordinary tape handlers. Potter has been given complete responsibility for tape 

sub-systems in some of the most widely sold computers. Potter's many years of con

~entrated specialization in tape system designs assures computer manufacturers of perform

ance and dependability at costs that give them a competitive advantage in today's market. 

Computer users, too, are specifying Potter tape systems for lower rental costs, fewer service 

problems, and less down time. The Potter 906 II Tape Handler is being specified by more and 

more manufacturers and computer users because of the kind of performance proven by the 

clean Start-Stop profiles above and because the 906 II offers such other advantages as: 

• Full forward-reverse cycling with I" tape at 120 ips .• Low skew tape guide .• High 

Potter 906 II magnetic tape 
transport in the custom 
designed M 3340 cabinet. 

density: 450,000 8-bit characters per second can be reco,rded on I" tape 

by using the 906 II with the Potter Contiguous Double Transition 

System .• Transistorized control of all functions .• Simplified packaging 

for easy maintenance. Write for detailed specifications, prices and 

delivery information on the 906 II and see proof that you get higher 

performance and greater economy from a tape system specialist. 

POTTER INSTRUMENT COMPANY, INC. 

Sunnyside Boulevard, Plainview, L.T., N.Y. OVerbrook 1-3200 


