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I am pleased to respond to the invitation 
of this Subcommittee to participate in the 
current hearings on the subject of automation. 
The invitation requested specifically that I 
discuss the experience of the National Bureau 
of Standards with computing machines and that 
I give �~� views on the future of office and 
factory automation. 

Let me outline first the functions and ob­
jectives of the National Bureau of Standards 
in order to provide a background for our acti­
vities in this area. The National Bureau of 
Standards is a Federal scientific and engi­
neering institution, established to provide 
unique and essential services to science, in­
dustry and Government. Our most basic func­
tion is to provide standards for physical mea­
surement, together with means for their effec­
tive use. This responsibility requires unusual 
competence in the science of physical measure­
ment in all major branches ·of science and en­
gineering. 

Because of the general competence of our 
organization on problems of physical measure­
ment, it has been customary for other Govern­
ment agencies to seek advice and assistance 
from the Bureau on scientific and technical 
mat ters. With the rapidly grOlving importance 
of technology in our national �e�c�o�n�o�~�,� this 
service function of the Bureau to other Gov­
ernment agencies has increased. At present 
approximately two-thirds of the Bureau's total 
program is devoted to projects requested and 
paid for by other agencies of the Federal 
Government. 

The Bureau's work on automatic electronic 
computing machines began as a part of the or­
ganization's technical assistance program. 
In 1946 requests for such assistance came from 
three different sources: The Bureau of the 
Census, the Office of the Air Comptroller, and 
the Office of the Chief of Ordnance. The 
Bureau of the Census was exploring the possi­
bilities of applying recent advances in elec­
tronics to their large data-processing prob­
lems. A preliminary survey shOlfed that the 
prospects t\'ere very good. This was followed 
by.a contract placed by NBS tdth the former 
Eckert-Mauchley Corporation to prepare de­
tailed performance specifications for a 
machine suitable for the needs of the Bureau 
of the Census. The completion of this con­
tract was followed, in turn, by a purchase 
order placed by NBS for three large �e�l�e�c�L�~�n�k� 
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data-processing machines: one for the Bureau 
of the Census, one for the Office of the Air 
Comptroller, and one for the Army Map Service. 
This order was filled by the delivery of the 
first three UNIVACS. 

The problem brought to the Bureau in 1946 
by the Office of the Air Comptroller required 
the services of both electronics and mathe­
matical experts from the Bureau's staff in 
connection with logistics planning problems of 
the Air Force. A preliminary analysis of these 
requirements pointed to the desirability of 
having available at an earlier date a somewhat 
more modest computing machine than the �e�x�~�c�t�e�d� 

UNIVAC. This led to the design and develop­
ment by the Bureau of its Standards Electronic 
Automatic Computer, commonly known as the SEAC. 
The SEAC was placed in productive operation 
almost a full year before the first UNIVAC was 
delivered, and it has now been operating on an 
around-the-clock basis for more than f i v e 
years. 

Also in 1946, the Office of the Chief of 
�O�r�d�n�~�n�c�e� asked the Bureau to study critical 
components and subassemblies for a data-pro­
cessing machine tvhich the Army was procuring 
for its Ballistics Research Laboratory at Aber­
deen, Maryland. This led to an active program 
at the Bureau on the development of materials 
and components for use in the computing ma­
chine field and to the development of reliable 
evaluation techniques for such components. 

A little later the Bureau designed and 
built for the Department of Defense a mobile 
and more advanced machine, the DYSEAC. The 
DYSEAC was turned over to the Department of 
Defense in the Spring of 1954 and is now in 
operation at the White Sands, New Mexico Prov­
ing Grounds. The availability of the SEAC 
coupled with the Bureau's considerable exper­
ience in this rapidly growing field has re­
sulted in numerous requests for technical ad­
vice and assistance in connection with the 
design and possible utilization of modern, 
high-speed, electronic computing devices. Be­
fore discussing more specifically the nature 
and importance of some of these requests, I 
should like to outline some of my own views 
concerning the importance of these new tech­
nological developments to our national econ­
omy and to our general welfare. The rela­
tionship of these developments to our economy 
is, I believe, closely associated with the 
interest of this Subcommittee in the field 
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of automation. 

Automation is a relatively new word. It 
has been defined in many ways by various people. 
It probably means, the process of rendering au­
tomatic. From this point of vie1Y, the newest 
thing about automation is the 1yord itself. The 
development of devices to pp.rform functions 
automatically is a very old activity. For 
example, the ancient Romans invented a hy­
draulic float valve to control automatically 
the level of water in storage tanks. I would 
prefer to consider the subject of mechanization 
which is a broader area of technology, 1\'1 th 
automation as one of its important subdivisions. 
The general goal of mechanization is increased 
productivity: to use machines to aid man in 
producing mor~ goods and services. Increased 
mechanization and increased productivity have 
expanded together. This has been especially 
noteworthy over the past 150 years and partfuu­
larly in the past 50 years. 

Mechanization has several important phases: 
The first and probably the most basic is the 
replacement of physical energy provided by hu­
mans or animals by energy provided by machines 
powered from mechanical, electrical or chemi­
cal sources. A primitive example is the use 
of hydraulic energy to operate a flour mill. 
More recent examples are the use of gasoline 
to. propel automobiles and tractors and elec­
trical energy to turn the wheels of f~ctories. 
The importance of this phase of mechanization 
is attested by the tremendous expansion of 
electrical and petroleum energy sources in re­
cent decades. Even more phenomenal expansion 
can be expected as atomic energy sources be­
come available. 

A second phase of mechanization is the use 
of physical measurement. In the older days of 
hand craftsmanship, items were fabricated by 
fitting mating parts together or by adjusting 
an item, such as a garment, to the individual 
size of the user. With the development of the 
science of measurement, together with instru­
men ts for making me as uremen ts, it became poss i­
ble to fabricate items according to specifica­
tion. When items are fabricated according to 
physical characteristics, as defined on a blue­
print or specification, they can be used in­
terchangeably. Developments along these lines 
led to mass production techniques, the essence 
of which is interchangeability of parts. One 
of the first persons to demonstrate this tech­
nique 1 ... as Eli Whi tney who sholved approximately 
150 years ago that rifles could be assembled 
from interchangeable parts, each one of which 
was fabricated in accordance with carefully 
prescribed procedures of measurement. More 
recent advances in the science of physical 
measurement have brought about instruments 
that make certain measurements automatically, 
as lvell as instruments tvhich make measure­
ments more precisely. 

A third phase in mechanization is the use 
of mechanical handling techniques 1vhereby ma-
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Automatipn 
terials are carried by machine from one pro-
cessing station to another. The conveyor belt 
is probably the best known example of this 
phase of mechanization. 

A fourth phase of mechanization involves 
the concept of feedback. Feedback merely means 
the use of the result of a physical measure­
ment at one stage of a mechanical process to 
alter or control an opera~ion at an earlier 
stage of the process. A commonly used example 
of feedback is the thermostat on an automatic 
furnace. The thermostat measures. the tempera­
ture at a particular location and feeds the 
result of this measurement to the controls of 
the furnace, shutting it off or turning it on 
according to the temperature observation. 
Feedback can be accomplished entirely mechani­
cally or with the intervention of human oper­
ators in varying degrees. In the fur n ace 
~xample, a man can be both the temperature 
measuring device and the feedback element: he 
shovels coal or closes the furnace drafts, de­
pending on lvhether he is cold or hot. In steel 
production, it is customary to run analyses on 
the composition of the melts at various steps 
along the processing line.. A human operator 
may make the measurements 1\'1 th mechanical in­
struments which can result in an orally con­
veyed order to modify a phase of the produc­
tion process as a result of the measure~nt. 
In modern petroleum refining, the measuring 
process, the order giving and the resulting 
control modification can all be accomplished 
mechanically. 

A fifth and most recent phase of mechani­
zation is the utilization of advanced and au­
tomatic computational techniques. Frequently 
the completion of the feedback process re­
quires computations of varying degrees of com­
plexity on the results of a physical measure­
ment before a proper control order can be 
determined. Automatic machines which make 
possible rapid and reliable computations pro­
vide extremely important supplements to the 
feedba~k process. It is in this area ~hat 
the striking recent advances have taken place, 
providing a basis for extensive future devel­
opments. Advances in the tools of computation 
have another important implication. Hitherto 
the trend in mechanization has been confined 
primarily to the processing of physical ma­
terials and devices. Automatic computing ma­
chines are, on the other hand, concerned 1\'1 th 
processing numbers and through them a wide 
variety of other types of information. The 
process'ing of numbers and ~nformation is an 
important operation in many activities other 
than production lines. Business offices such 
as banks, insurance companies, and retailing 
organiZations, Government agencies and scien­
tific laboratories are all concerned with pr~ 
cessing numbers and information on increas­
ingly larger scales. Hen~e this phase of the 
process of mechanization appears to have ap­
plications in many areas other that the pro-
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duction processes 1"here so much mechanization 
has already taken place. 

I mentioned earlier that the goal of mechan­
ization is increased producti vi ty, and increased 
productivity is, I believe, an objective of 
primary concern to our Nation. Although I am 
not an economist, it is my understanding that 
the nature of our economic system is such that 
it must expand in order to remain vigorous and 
healthy. In an era when the opportunities for 
geographic expansion are almost nil, the only 
practicable means of expanding our economic 
system is through the development of new pro­
ducts or through the development of technique's 
for producing products more efficiently. Both 
of these depend on scientific and technologi­
cal effort, involving continuing emphasis on 
mechanization in all of its phases. 

A recent analysis by Dr. Raymond avell of 
the National Science Foundation shows that the 
productivity of our labor force, as a result 
of scientific and technological effort, has 
increased at a rate over 2 percent a year for 
the past 43 years. His analysis also shows 
the productivity rate to be accelerating - it 
was 3 percent over the past seven years. The 
dependence of our increasing productivity on 
science and technology can be further demon­
strated by the fact that approximately half 
of our labor force is now engaged in producing 
or marketing materials or devices that were 
generally unheard of 50 years ago. 

Progress in science and in industrial pro­
ductivity are closely related. Advances in 
each of the major phases of mechanization, 
which make possible increased productivity, 
depend on progress in science and engineering. 

Furthermore, the orderly advancement of 
science also depends upon developments in some 
of the same areas that are important to the 
gr01"th of industrial mechanization. TOO ~ience 
of measurement is fully as important to gene­
ral scientific progress as it is to industrial 
progress. Better instruments and techniques 
of measurement aid both science and industry. 
Further advances in the computing machine field 
1vill like1dse aid both areas. The interrelat­
edness of science and productivity is demon­
strated by the fact that new and improved pro­
duction methods make possible new and better 
tools - material and instruments - for the 
scientist, enhancing his opportunities for dis­
covery. 

I have stressed this interrelatedness be­
cause it is important to appreciate that pro­
gress in all phases of science and technology 
contribute to increasing productivity, which 
is essential to a vigorous economy and a strong 
Nation. 

An important characteristic of an expand­
ing economy, dealing with new products and new 
techniques, is that it must be accompanied by 
an expanding science. Nelf problems must be 
solved which are ab/ays larger and more com­
plex. It is in coping with such a situation 
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that the nel" automatic computing machines as­
sume major significance. Many of the scienti­
fic and technological advances which have been 
made with the use of these machines would have 
been either impossible or excessively costly to 
achieve without them. Modern guided missiles 
and the hydrogen bomb provide two outstanding 
examples. To date, our experience with these 
machines shows that they are not used primari­
ly to do old Ifork with felrer people. Instead 
lfe are tackling the important new problem with 
the same or even more people, thus increasing 
our capacity to explore the unknown. Viewed 
in this light, the recent developments with 
computing machines help to fulfill the current 
need of science and technology. Advances have 
now reached a stage lfhere further progress 
Ivould be impracticable or uneconomical without 
them. 

The utilization of modern high-speed com­
puting machines has, so far, been mainly in 
the field of science and technology,especially 
in those areas important to our defense effort. 
It is extremely likely, however, that their ul­
timate major use will be in the field of of­
fice operations for both government and busi­
ness. In this area, we now find a situation 
somewhat analogous to the state of scientific 
tech~ology before the advent of these machines. 
Office operating problems have reached a size 
and complexity that can fast become a barrier 
to further efficiency and growth unless there 
is provided better means for handling the 
masses of information which clog modern of­
fices. 

This situation has been very w~ll described 
by former Assistant Secretary of Commerce James 
C. Worthy. I should like to quote from one of 
his talks: 

" ••• It is a fact of great significance that 
the number of clerical workers has increased 
more. rapidly than the number of productive 
workers during the past half century. Modern 
productive techniques, with their consequent 
centralization of direction and control, re­
quire increasingly greater proportions of pa­
per-processing personnel.... Unless, current 
trends can be halted or reversed, an ever 
larger and larger portion of ,the nation's to­
tal manpower will necessarily be absorbed in 
unproductive record-keeping overhead at the 
expense of lfeal th-creating effort. 

"The technological response to the current 
challenge is already clearly indicated. The 
development and refinement of electronic data­
processing systems offers the same possibili­
ties to business that it does to science and 
to government. And the end results can be 
similar: a greater concentration of available 
human resources on the production of -tangible 
goods and services and a smaller proportionate 
loss to non-productive overhead. 

"As in the case of government personnel, 
this development will not lead to large-scale 
displacement of employees. The process will 



Computers 
be gradual and permit ample opportuni ty for 
orderly adjustment. Over the long pull, it 
will result in the gradual diminution of mono­
tonous, repetitive paper-handling work. At 
the same time, it will gradually increase the 
opportunities for interesting, creative high­
skilled technical assignments. The consequence 
will be not only greater gains but higher hu­
man satisfactions. 

and Automation 

"The consequences for management are eq­
ually significant. One of management's great­
est problems is that of securing adequate and 
timely information on which to base day-to-day 
decisions. The complexity of modern business 
organizations has created chains of comm an d 
that often isolate the decision-making group 
at the top from the basic facts which are es­
sential for effective, timely control. Para­
doxically, it is also true that top management 
may be literally sl'lamped with undigested facts 
and t'li th figures too voluminous to use. One 
of the importa.D.t gains from the new electronic 
techniques will be the bringing of the right 
facts to the right people at the right time. 

"Every day, new and divergent facts de­
velop which those in responsible positions in 
govermrent and industry must carefully con­
sider and analyze. These mountains of data 
will surely overwhelm us if we continue t 0 

follow the practices of those who lived in a 
simpler time. The electronic computers with 
their remarkable ability to assimilate and 
store information for rapid selection and ac­
cess may be a primary factor for sound, wise 
public and business policies in the troubled 
years ahead." 

Our Fede'ral Government has the largest 
office operations in the world. Hence, i t 
seems logical that if modern data-processing 
machines have a place in improving the effi­
ciency of large-scale office operations, there 
should be numerous possible applications wllh­
in the Federal Government. Our experience 
has shOlvn that this prospect is indeed very 
good. 

The advisory and consulting services 0 f 
the National Bureau of Standards have led to 
a need for keeping abreast of all maj or d e­
velopments involving data processing and in­
formation handling systems. This experience 
has enabled me to provide a brief summary of 
the "state of the art" for its possible inter­
est to the members of this Subcommittee. It 
is included as an appendix to ~ prepared 
statement. 
Bureau of the Census 

I mentioned earlier that our first acti­
vi ty wi,th modern computing machines was i n 
assisting the Bureau of the Census. Census 
Director Robert W. Burgess has already told 
you of their experience with computing mach­
ines so there is no need for me to discuss 
that phase of our tfork. There was, hotvever, 

- 9 -

a related development for Census that should 
be mentioned briefly. This development invol­
ved automatic means for translating the data 
on the record sheets of Census enumerators in­
to a form that could be fed directly into their 
computing machines. 

The machine we developed has been named 
FOSDIC (Film Optical Sensing Device for Input 
to Computers). The machine reads marks 0 n 
microfilmed copies of documents that have been 
marked t'lith an ordinary pencil or pen, and 
then processes the information into electri­
cal pulses tfhich are recorded on magnetic tape 
for direct input to an electronic computer 
such as the Census UNIVAC. FOSDIC is designed 
to reduce the t'lork that is now involved i n 
converting written records into a medium ac­
ceptable as input by data-processing machines. 
This is particularly true since FOSDIC allows 
considerable freedom in design of the documats 
and does not require the use of any special 
writing instrument. 

It is anticipated that ultimately the use 
of this machine will reduce appreciably the 
massive amount of paperwork entailed in sum­
marizing Census information on the entire pop­
ulation. Although designed for census opera­
tions, FOSDIC may be generally applied to the 
processing of other types of information that 
must be handled in large quantities. 

With the development of many large-scale 
electronic computers in the past felf years, 
there has been an increasing need for equip­
ment to bridge the gap between the machines 
and their sources of information. This is 
especially true for computing systems which 
perform relatively little computation on a 
large mass of data obtained from many sources. 
Considerable attention has been given to com­
puters and their input-output equipment but 
relatively little to "pre-input" apparatus or 
instrumentation permitting the computer to 
have direct contact with sources of informa­
tion. When human beings are considered as 
sources of information, only two partially 
automatic means of communication are in gene­
ral use. These are (1) typetfri ters of various 
forms and (2) special marking instruments such 
as punches or conductive pencils. An alter­
nate method is through the manual preparation 
of punched cards. To these methods has now 
been added FOSDIC, a completely automatic ma­
chine t~hich processes marks made by an ordi­
nary pencil or pen into a form directly us­
able by the computer. 
Patent Office 

Another unit of the Department of Commerce, 
the Patent Office, has a particularly chal­
lenging problem in the area of possible mech­
an iz a tion of patent search. Our patent sys­
tem is closely related to the industrial gro­
wth and prosperity of the United States. It 
plays a major role in the creation of new ~ 
ducts and processes, yet our patent system is 
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at a crossroads because of the very increas-
ing complexity in the continued program of in­
ventiveness. The present patent examiners are 
as dedicated and competent as their predeces­
sors, but they face a task that is infinitely 
more complex than that of even a felf decades 
back. The unprecedented pace of science and 
technology is producing jew facts and inven­
tions at a rate beyond the capacity for pat-
ent claim handling procedures which have been 
developed over the years so that the present 
staff is unable to keep the size of the back­
log of patent applications from steadily in­
creasing. In awareness of this problem, the 
Senate Appropriations Committee specifically 
directed the Department of Commerce to make 
an aggressive investigation of the possibility 
of mechaniZing patent search operations. In 
accordance Idth this manuate, a cormnittee, 
headed by Dr. Vannevar Bush, was appointed. 
This cormnittee concluded that if the patent 
system is to continue to make its contribution 
to our expanding economy, mechanization of the 
routine aspects of the patent search process 
is essential, and that the automatic data pro­
cessing art has reached a stage of development 
1vhich makes feasible its application to this 
complex problem. Accordingly, the Patent Off­
ice and' the National Bureau of Standards are 
cooperating in a joint program of research and 
development to adapt machine techniques to 
these Patent Office operations. 
Army Quartermaster 

Our tiork for the Army Quartermas ter Corps 
gave us experience in coping with the problems 
of Government purchase and procurement. 

In carrying out provisions of the Armed 
Services Procurement Act of 1947, a number of 
complications arise in determining the bidder 
or combination .of bidders who will charge the 
true 1 Otves t cost to Government. True cos ts 
require consideration of different freight 
rates from factories to depots. The bidder 
himself may state restrictive provisions such 
as minimum and maximum quantities, or "block" 
or "hinge" bids whereby he may quote different 
prices on different quantities. 

The attempted resolution of lOtiest cost 
for bids on contracts involving a variety of 
complicating factors, t'lhen carried out by man­
ual methods, results in high cost both in time 
and' manpOtier. On one typical operation, 700 
man-hours were expended I'll thout trying all the 
possible combinations, and it was estimated 
that 4,000 man-hours 14/ould have been required 
to calculate all combinations. A second short­
coming of manual computation is that in some 
cases it is not possi~le to solve the problem 
at all in the time available. For example, a 
proposed contract for 860,000 woolen jackets 
to be fabricated for 13 different destinations, 
estimated to involve 223,000 different combin­
ations, had to be cancelled because bids could 
not be evaluated by manual computations. 

Automation 
Accordingly, a program was established at 

NBS to explore the use of Inew mathematical 
techniques (called linear programming) in con-· 
junction with the use of high-speed electronic 
computing equipment for the evaluation of such 
complicated bid patterns. The linear program­
ming computation procedure, as coded for SEAC, 
is then used with data on the various bids 
received for each specific problem, and the 
machine operates on the specific problem by 
first assuming that an atvard satisfying the 
various restrictions tdll be chosen regardless 
of its cost. A cheaper allocation is the n 
sought, and it is substituted for the first. 
The search for still cheaper allocations con­
tinues until no cheaper award can be found. 
For the typical problem, about two hours of 
SEAC computation are required before the mini­
mum cost anStfer is found. 

The direct savings achieved through the 
speed of electronic computation can be illus­
trated by the fact, that, for a problem that 
would have required 1000 man-hours of labor 
at a cost for manual computation of approxi­
mately $2,500, the machine could have tried 
all combinations in about 40 minutes at a cost 
of $80 or less. Direct savings are also achieve d 
through the s a v i n 9 of time since bidders 
may limit the effective period of thei.r bids 
to option peri~ds of 20 days or less from the 
date of opening bids. 

In summary, then, the linear programming 
technique makes possible the development of 
solutions to bid evaluation problems in. less 
time, at less cost, and with absolute accur­
acy. 
Veterans Administration 

In an application elsel'lhere in government, 
the Veterans Administration has used computers 
for work in relation to actuarial tables. In 
this case, the David Taylor Model Basin's 
UNIVAC system lias used to provide the actu­
arial tables necess ary for the nelf Uniformed 
Services Survivors' Benefit program. Using 
conventional methods by desk calculation, 
this would have requi~ed an estimated 25,000 
man-hours. The job actually took 1,443 man­
hours. The cost by conventional means tvould 
have been in the neighborhood of $200,000; it 
tfaS actually completed for about $15,000 td th 
the UNIVAC. 

In the course of the entire job, the UNIVAC 
computed 357,012 numbers to eight significant 
figures. The 1,443 man-hours used on the pro­
blem included time spent in analysis and pro­
cess -charting, fl Ot'l-ch arting , coding, prepar­
ing desk-calculated samples for checking, pre­
paration for and operation of the machine, 
report writing, hand editing and chec kin g 
tables, and maintenance. 

The actual time spent by the UNIVAC in 
generating the numbers (not including check­
ing of programs) t'las 41.4 hours. The total 
time used by the computer system 1'1aS 104 hours. 
As a comparative figure, a felf sample values 
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computed by hand for checking purposes reqmred 
55 man-hours. 

More significantly, however, the Congress 
directed that this veterans' insurance program 
should go into effect ld thin 60 days from the 
time that the Act l\1aS signed. The use of t he 
computer made it possible to provide the nec­
essary tables so that the program did go into 
effect on schedule l'lith maximum benefit to all 
concerned, something that would have bee n im­
possible without the use of these new general­
purpose, high-speed tools. 
Navy Aviation Supply Office 

The Bureau has also ass isted the Navy i n 
applying automatic techniques to its invento~­
control and supply problems. The data process­
ing application that is now in operation at the 
Navy's Aviation Supply Office is a good example 
of better use of present resources. I nth e 
Navy supply system, there are some 13 materiel 
control centers, called Supply Demand Control 
Points. These Control Points have cognizance 
over certain broad categories of materiel. In 
the case of the Aviation Supply Office, the re­
sponsibility is for aircraft, aircraft engines, 
and supporting spare parts and accessories. The 
supply replenishment actions used to be based 
on quarterly dis t~ibution and procure men t in 
accordance ld th predic ted demand determined by 
existing inventories and demand for a previous 
quarter. Under this control system, the regular 
quarterly actions had frequently to be supple­
mented by special actions prior to the n ext 
scheduled distribution in order to take car e 
of fluctuations in actual demands. In s 0 m e 
cases, as many as 40 percent or more 0 f the 
stock transactions were interim transacti 0 n s 
reflecting such unanticipated demands. 

In an attempt to improve the control s y s­
tem, the Program Usage Replenishment Sy s t e m 
(PURS) technique lvas developed in the hope 0 f 
attaining a more realistic balance between in­
ventory levels and projected requiremen~ based 
upon program plans. However, the introduction 
of this system for a few classes of sup ply 
items materially added to the computat ion a 1 
workload at ASO. To extend the PURS proc~dure 
to additional classes of material required an 
even greater workload. 

It lvas therefore reasonable to look toward 
the adoption of electronic data-p roc e s sin g 
techniques as a way of accomplishing this mis­
sion more expeditiously and more economically. 
The data-processing equipment that has bee n 
installed, the IBM 701 and 702, is now working 
on this job, so that management may mor e e f­
fectively control the procurement and distri­
bution of supplies to meet requirements. 
Air Materiel Command 

The Air Force has had problems of computa­
tion for mobilization planning and for logistics 
control similar to that of the Navy's ASO. 
The Air Materiel Command is now us ing and act­
ively exploring the further use of computers 
for logistics management. One of the problems 
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they face is the development of a system l\'hich 
c an be expanded during an emergency wit h 0 u t 
requiring a greatly increased staff. The Bur­
eau has assisted the Air Force iniliis program. 
In the first instance, the Bureau assisted in 
the selection and procurement of their first 
automatic processor for the Office of Air Comp­
troller. In the second instance, we are help­
ing to assist the Air Materiel Com man din 
training their supply and logistics personnel 
at various bases. The interesting a~pectaboot 
this program is that GS-4 and GS-5 stock clerks 
are being given an opportunity to learn to carry 
out some of the programming operations for the 
computer. I have reports that they are doing 
qui te well. I might mention here that the Bur­
eau has nOt1l had considerable experience in train­
ing personnel to operate automatic electronic 
devices of this sort. I think it is one of the 
important vplues of our central computational 
and data-processing staff. 
Public Housing Administration 

The experience of the Public Housing Admin­
istration provides an example of h01V m 0 r e ef­
fective work can be done with the use of data­
processing machines. In the low rent housing 
program administered by the PHA it is necessary 
to determine eligibility for continued oc c u­
pancy by auditing inco~ and other statistical 
data concerning the tenants. With their present 
staff this can be done only on a sam p 1 i n g 
basis. As the result of an experimental trial 
of this audit task on SEAC, it was shOtvn that 
a 100 percent audit would be possible tvi th the 
same staff. In addition, the procedure can be 
or~anized so that their staff would be able to 
give more attention to borderline cases where 
careful, human judgment 'is required. 
Future Activities 

The preceding examples do not p r ov ide a 
complete pi~ture. But I hope they have served 
to demonstrate some of the advantages t 0 b e 
derived from applying modern data-processing 
teChniques to Government operation!;. The r e 
are, in fact, a host of applications lvhich are 
now in the planning stage or, in an even greater 
number of cases, still uncontemplated. 

In recognition of the demand for Bure a u 
services in this field and for the increasing 
use of automatic devices for Government oper­
ations, the National Bureau of Standards has 
requested and received initial appropriations 
from the Congress for the construction of a 
pilot data-processing system. This pilotsys­
tern is now -in the planning stage and will take 
about two more years to get into ope rat ion. 
It will provide Government with ace n t r a 1 
facility for studying on a sample basis, as in 
the case of the housing report, the feasibility 
of" various automatic systems and c omp onents 
for use in organizing procedures so that auto­
matic machines can serve the particular needs 
'of Government agencies. Since this p i lot 
facility must be adaptable for actual sample 
trial runs of contemplated systems for a large 

(cont'd on page 38) 
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TAPE IDENTIFICATION AND RERUN PROCEDURES FOR 

TAPE DATA PROCESSING SYSTEMS 

LEONARD EALLSON 
Remington Rand Univac 

New York, N.Y. 

Over the past few years the size and com­
plexi ty of digital computers have g rea t 1 y 
increased. Even the so-called small computers 
of today are in many ways far more com pIe x ' 
than the most advanced computing e q uipm e n t 
available ten years ago. From an e con 0 m i c 
viewpoint, modern large-scale data processing 
systems have fully justified their use in many 
areas of application. Many functions previous­
ly impossible are now performed d ail y and 
routinely. Other functions are now performed 
at a far lower cost with greater s pee dan d 
accuracy than previously possible. 

A comparison of data processing systems 
of today with those of ten years ago reveals 
the following differences: 

1. The number of pieces of equipment has 
been materially reduced. 

2. The complexity of an individual piece 
of equipment has been increased. 

3. The number of people required for the 
data processing system to func t ion 
has been reduced. 

4. Many of the routine decisions t hat 
were previously made by pers 0 nne 1 
are nOI\' made· by machines. 

Any system, involving people or machines, i s 
subject to breakdown and error. In the past, 
because of the many diffuse arAl varied elements 
in the system, it tvas not in general practical 
to rigorously systematize the procedures to be 
followed in the detection and correc t ion of 
errors. Modern tape data processing systems 
do not suf~r from this disadvantage. Because 
of the relatively high costs involved in th e 
operation of an electronic computer and because 
information in the data processing system is 
all funneled through one piece of equipment, 
users of digital computers need to pr ov ide 
efficient methods dealing with errors if they 
are to get the most use out of their equipment .. 
If they don't do this, long delays and he av y 
costs in the processing of data can bet h e 
consequences. 

The subj ect can be broken down into t t\' 0 

phases: detection of errors and the correction 
.of errors. We shall first consider the detec~ 
tion of errors. 

There are two possible sources of errors: 
(1) failure of personnel to properly fo 11 0 If 

predetermined procedures, and (2) equ i p men t 
failure .. 

Most data processing operations involve 
large files of data which are stored on magnetic 
tapes. These tapes generally bear labels tvhich 
identify their contents, for example, Mas t e r 
Policy File, September 18, 1955, reel No.6 9. 
During a run, it is one of the functions of 
the machine operators to mount the r eel s of 
input tapes on the appropriate tape mechanism 
at the proper time. In addition, the operators 
are required to dismount the output reels and 
affix the· correct tape label to the reel. One 
is by no means assured that these operati 0 n s 
will be ~orrectly executed every time. 

Another type of error 'which may arise is 
as follows: During the reading of information 
into the computer a particle of dirt, or perhaps 
a transient error in the read circuits, may 
cause the information to be incorrectly trans­
ferred into the computer. This condition is 
detected by checking circuits in most computers 
today and often a re-read of the informatio n 
is automatically at tempted by the com p u te r. 
However, if this procedure fails, the operator 
l'lill attempt to repeat the read instructio n 
from the control console after t a kin g s uc h 
measures as cleaning the reading head. In this 
process he is required to back-space the tape 
before each attempt. One is not assured that 
he will do this, or that he will not reverse 
the tape twice. Thus, there is a possibility 
that a block of information may be by-pass e d 
or read ttvice. These are typic,al errors that 
can be made by personnel operating the computer. 

The second source of error t-thich a r i s e s 
from equipment failure falls into two categor­
ies. These are, the transient failure w hi c h 
occurs erratically with a mean error-free time 
anywhere from half a minute to several hour s , 
an~ the permanent error which comes into play 
during a large percentage of the time that a 
particular circui t element is used. The f 0 r­
mer of these, the transient error, is IlDlchmore 
difficul t to detect and therefore much m 0 r e 
likely to propagate through the system. 

Most modern computers are equipped to soote 
_extent tdth chec'king circuits. These may vary 
from marginal checking of information transf~ 
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ComJ.-uters 
to complete checking circuits which will de­
tect virtually all errors. Those computers 
which are not self-checked should have their 
programs include checking calculations. The 
nature of the checks programmed tdll depend 
upon the type of checks provided by the hard­
ware. 

and Automation 

Some errors, whether detec ted by the can­
puter checking circuits or by programmed rou­
tines will be corrected immediately. These 
are not of interest here. Other errors will 
necessitate going back in the program or per­
haps to a previous program in the system. 1he 
latter case arises, for example, when an in­
put tape proves to be unreadable. In com -
puters today it is possible to monitor and 
check information going on a tape to the pnnt 
where it reaches the writigg heads of the tape 
mechanism. IIol.\,ever, such condi tions as an un­
detected bad spot on the tape or the presence 
of dust or dirt can cause the information to 
be improperly recorded, making it impossible 
to read in future runs. 

At this point, it should be noted that 
errors are not the only possible interruptions 
of a data processing run. Sometimes, it is 
necessary to remove a problem to make way for 
one of higher priority, or a special run is 
to be sandtlTiched beU'Ieen regularly scheduled 
runs. These problems are logically equivalent 
to the case of an error interrupting normal 
computer operation. 

We will now consider a general re-run 
procedure and an associated tape identifica­

'tion scheme. These combined techniques may 
be used to restart problems. 

Due to the large number of reels of tape 
usually present at a computer installation, 
it is necessary that each of the reels con­
taining information bear an identifying label. 
HOl.vever, labels are not a solution to the pro­
blem of identifying reels. In the first place, 
the labels are created by the machine operaUr 
and therefore may be in error. Secondly, the 
labels may come off the tape because of mis­
handling. It is therefore necessary to record 
an identification block as the first informa­
tion w.ritten on a tape. This identification 
block should contain all the information which 
normally appears on the tape labels. In-gtii­
tion to providing a more permanent record of 
the contents of a reel of tape, the identifi­
cation block also permits the computer t 0 

check on the manual operation of mounting 
tapes. Before the computer run starts pro­
cessing the data on a tape, a check is made 
to compare the information in the identifica­
tion block against the expected codes. If 
the information does not match, suitable ~n~ 
outs can inform the operator of the necessary 
corrective measures to be taken. 
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The check to deter~ine whether the opera­
tor has skipped or duplicated a block of infor­
mation is carried out as follmvs: Each time 
an output tape is produced, the programmed 
routine counts the number of blocks recorded 
on the tape. This total is recorded at the 
end of the data. When the tape is read into 
the computer in subsequent runs, a count is 
made of the number of blocks read. At the 
end of the tape a comparison is made between 
the number of blocks read and the number writ­
ten. If the totals do not match, a re-run is 
initiated. 

Thus, we see that the computer 'can be 
used to check on the accuracy with which the 
manual operations in a data-processing system 
have been executed. 

The method of rerunning a problem is 
very simple. During the running of a problem 
the following variables are of significance: 

1. The contents of the computer memory 

2. The identification of the various 
tapes on the tape mechanism 

3. The block counts of the various tapes 
in process 

In order to rerun, it is necessary to 
know only those three things. If at the end 
of each output tape in a run the contents of 
the memory are t'Vritten out, a rerun point is 
established. If necessary, the contents of 
the registers may also be recorded at this 
time. Note that the block counts and tape 
identifications are being stored in the mem­
ory for reasons mentioned previously and 
therefore, all the necessary information for 
rerun is in the "memory dump". The procedure 
for rerunning is as follows: When an error 
is detected, the last output tape produced 
is mounted on a tape mechanism. A simple rou­
tine locates the memory dump at the end of the 
tape, thereby reconstituting the computer mem­
ory. The tape identifications of the various 
input and output tapes are now available in 
the memory. They are printed out for the op­
erator and he proceeds to mount the tapes. 
These tapes are then repositioned making use 
of the block counts which are stored. This 
rerun procedure is general and applicable to 
most data processing runs. For large compu­
ters, t'lri ting out the computer memory takes 
less than two seconds and uses less than one 
percent of the available storage on a reel. 

For mathematical problems a similar rerun pro­
cedure may be set up. A rerun point is esta­
blished in the same manner. Rerun points can 
be established at fixed positions in one pro­
gram or by operator intervention at frequent 
time intervals. 
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CONFERENCE ON ELECTRONIC DIGITAL COMPUTERS AND 

INFORMATION PROCESSING, DARMSTADT, GERMANY, 

OCTOBER 25 TO 27, 1955, •• TITLES AND ABSTRACTS OF PAPERS 

A conference on electronic digital computers 
and information processing took place at Darmstadt, 
Germany, October 25 to 27, 1955, at the invitation 
of the Institut fUr Praktische Mathematik, Tech­
nische Hochschule, Darmstadt, as expressed by Dr. 
A. Walther, conference Chairman. 

Following are the titles and English abstracts 
of the 60 papers, not including those given jus t 
after the end of the conference by the two speak­
ers from the U.S.S.R., Lebedev and Basilevsky,tWlOSe 
arrival was delayed. (See "Digi tal Computers i n 
Eastern Europe" in "Computers and Automation ", 
Dec. 1954, p. 8-9 ••• ) 

At the end of the titles and abstracts is the 
list of speakers and addresses. It is expec ted 
that the papers will be published in proceedings 
available from the IPM, Darmstadt. 

1. A. Adam (Linz/Osterreich) 
Statistical operation programs in industry 
TIle possibility to use computers for the pur­

poses of production research necessarily leads to 
a corresponding reorganiz ation of manage m 8 n t • 
Therefore the development of standard operation 
programs to be used again and again in the factory 
is deemed to be an essential preparatory W 0 r k • 
Then it would be evident that the use of a computer 
is suitable. nvo examples are mentioned. Further 
the author demonstrates in which way production 
research has to be organized in order to jus tif y 
the use of computers even for special purposes. 

2. lIe rIo Aiken (Cambridge, Mass ./USA) 
The future of automatic computing machinery 
IIistory of the subject -- What has beenaccom­

plished -- Where are we going -- Hot" lvill we a c­
complish (a) applications to data processing and 
(b) applications to automatic control -- Whatt~ill 
be the effect on society -- What is the responsi­
bility of (a) computer experts, (b) engineers, and 
(c) educational institutions - Conclusion: We are 
building a new branch of engineering. 

3. K. II. I3achmann (Dresden) 
Specific characters of the Dresden computer 01 
Abstract not available. 

4. F. L. I3auer (M~nchen) 
Iterati ve methods of linear algebra with con­

vergence of I3ernoulli's and of G rae f fe's 
type 

Iterati ve processes of linear algebra are t 0 

be of Bernoulli's type if their (linear) converg­
ence depends on the final proponderance 0 f 0 n e 
term in a weighted power sum of matrix eigenvalu~. 
Prototypes are the vector iteration for determin­
ing the eigenvec tor belonging to the do min ant 
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eigenvalue and more generally a process n a m e d 
staircase "iteration" for simultaneously determin­
ing all eigenvectors and eigenvalues of a matr i x 
(the latter case being closely related to R uti s­
hauser's LR-Transformation). 

If an iterative process of Bernoull! 's t y p e 
is accelerated in such a way that the 21 th itera­
tion quantities are used, one obtains quadratic 
convergence, which may be called of G rae f fe's 
type. 

A number of important numerical proce d u re s 
are contained within the staircase iteration and 
the vector iteration (or in their quadratically 
convergent abbreviations) as special cases. They 
are to be studied with respect to their mathemat­
ical relationships. Special interest is given to 
the phenomena of self-correction on the one side, 
ins tabili ty and loss of leading figures 0 nth e 
other side, which are significant in n u me ric al 
computations, especially with automatic machinery. 

5. V. Belevitch (BrUssel/Belgien) 
Handling of numbers and orders in the IRSIA-­

FNRS computer 
The words used for programming are numbers of 

18 binary tetrades (15 decimal numbers, 2 decimal 
numbers for the exponent and one for the sign) • 
The orders have the length of a half-word. The 
computer is of the single-address type, the resul t 
of the last operation remaining in the accumulator. 
The orders are composed of an address indication 
(poss ibly indication of another order in cas e of 
jump orders) and an operation symbol. The selec­
tion and interpretation of orders on one hand, the 
selec tion of numbers on the other hand, and finally 
the calculation itself are desynchronized; infor­
mation processing is handled over a cold cathode 
tube IOOmory which allows a maximum frequenc y 0 f 
25 kc/s for circulation of the tetrades. T hIs 
corresponds to the relaxation time of 40 fos of the 
swi tching matrices of the ari thmetic unit u sin g 
selenium rectifiers. 

The author describes the systematic of puls­
ing and gating circuits used to combine the orders 
corresponding to different operations tV it h the 
characteristic instants at input and outp u t 0 f 
the matrices. Hereby a fine structure of timing 
tVi thin 40 r-s is es tablished. 

6. L. Biermann (Gottingen) 
Survey on the computer development at Gott~n, 

especially the application of the computers 
Gl and G2 

Abstract not available. 

7. II. Billing (Gottingen) 
Switching circuits and memory systems 



Computers and Automation 
Main characteristics for the design of stdtch­

ing circuits are according to their importa nc e : 
Reliability, easy maintenance, speed, costs. From 
this point of view the most important e 1 erne n ts 
(tubes, diodes, ferrite Cfrres, transistors) a re 
compared. Special requirements for these compon­
ents in flip-flop and gating circuits are discussed. 
Because of their reliability ferrite cores and di­
odes are increasingly used instead of tubes in ring 
counting circuits, shift registers, parallel regis­
ters, and logical elements in the arithmetic unit. 
A simple logic design of the control unit may be 
achieved by "microprogramming" techniques. Suit­
able circuits with ferrite core matrices or ferrit­
registers are compared. These switching circuits 
are assembled to plug-in ~nits if possible. 

Ferrite core matrices are increasingly use d 
for rapid access memories. Some selection circuIts 
are compared. Large capacity magnetic tape memo­
ries (above 108 binary digi ts) t.11i th maximum access 
time of a fet·t seconds have been used in USA. 

8. A. D. Booth (London/England) 
Input and output 
The various forms of available input-ou t put 

equipment for automatic computing devices will be 
revietied. Their suitability for attachment to COOl­
puters which employ currently available storage 
devices will be discussed, and the methods by which 
accurate dovetailing of the computer and its ter­
minal organs can be achieved will be discussed. 
Research at present in progress on netv forms 0 f 
input-output equipment will be discussed, tV i t h 
particular reference to magnetic tape and tV ire 
and to devices for the direct use of 0 rig ina 1 
documents. 

9. H. Bottenbruch (Darmstadt) 
Subroutines for DERA 
The author discusses characteristics of s u b­

routine organiZation caused by punched card tech­
niques and "Adressenrechenwerk" (special a r i t h­
metic unit for address modification). By means of 
punched card technique it is possible to perform 
changes of the first kind (substitution of rela­
tive addresses) before programme-sequence input. 
Challges of the second kind may be performe d by 
means of "Adressenrechenwerk". The methods a p -
plied in Darmstadt and Munchen are com par e d • 
Insertion of short subroutines as open subroutines 
into the main programme will be discussed. 

10. K. Brokate (Sindelfingen) 
Address-modification tilth index registers used 

in EIFM Type 704 
Description of Type 704 -- Index registers in 

their operation -- Decrement -- Modification of 
address into effective address - Index arithmetic 
-- Index-dependent routines - Selection of com­
plete subroutines -- Supplements. 

11. St. Comet (Stockholm! Schweden) 
Operation with BESK 
BESK is an electronic parallel computer t ... i th 

cathode ray tubes as rapid access memory. The 
words are handled to and from the memory ina 
parallel mode. Words signify numbers in the arith­
metic unit and orders in the control un it. A 
magnetic drum is used as supplementary memo r y. 
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Input of programme and numerical values by me an s 
of punched tape. Output by means of e 1 e c t ric 
typewriters or tape perforators or graphically on 
a so-called function-recorder. The aut h 0 r de­
scribes in his paper the order list. 

Since March 1st, 1954, BESK is in reg u 1 a r 
operation. A survey is given of different pro b­
lems resolved with BESK and some details are dis­
cussed. 

Programming of problems is now mostly worke d 
out by the users themselves. Programming courses 
are arranged by our mathematicians who he 1 p the 
users if necess ary. Mainly they are occupied with 
preparing a library of standard subroutines. which 
are described. 

12. E. W. Dij ks tra (Amsterdam! Niederlande) 
Iterative processes for the computatio n 0 f 

elementary functions 
Iterative processes for the calculation of the 

square root and the reciprocal are adapted t a a 
fixed point binary machine (range from -1 up to+D , 
wi thout a built-in division. The adaptation i n­
cludes a solution of the scaling problem involved, 
ensuring no loss of accuracy. A fairly good a p­
proximation, to be used as starting value, can 
easily be constructed. 

13. H. J. Dreyer (Darmstadt) 
The Darmstadt electronic computer DERA 
Emphasis of the development: To build a mach­

ine of medium speed suitable for long programs as 
well as for input and output of great amoun t of 
informati 0 n. Convenient handling, release of the 
arithmetical unit from auxiliary computati a n of 
programs. Careful design with simple r eli a b 1 e 
units. 

Representation of numbers and orders 0 n the 
basis of binary coded, serial decimal figures. 

Special features in the main units, a r i t h­
metical unit, store, control, input and output. 

State of the development. 

14. O. Eckert (Lauf) 
Critical view of ferrites with rectangula r 

hysteresis loop for application as memory 
or switching elements in electronic digital 
computers 

Designing physicists and manufacturers of fer­
rites with rectangular hysteresis loop for appli­
cation as memory or switching elements h a veto 
know some test methods allowing a quick classifi­
cation of the cores. These methods are discussed 
shortly: Taking up the hysteresis loop at differ­
ent frequencies -- The en ve lop e method -- D e­
termination of switching times and of the noise-to­
signal ratio. The analysis of the hysteresis 
loops of these ferrites taken up statically, quas­
istatically or wi th high frequency of 100 kc /s 
can deliver only excluding classifications. It . 
replaces by no means the pulse test. Only t his 
test gives statements on switching time and on 
the noise to signal r D t i o. Stemag has developed 
a method based on Billing's selection test H l/H 2. 
Loading the cotes with a sequence of pulses c on-



Computers and 
tinuously modified in amplitude and ins e r tin 9 
a p01"erful reading pulse, which pulls the co r e 
back to -Br, this test makes visible a group of 
output pulses on the c.r.t. screen. Its envelcpe 
allows to define instantly the core's useful range 
of operation. Then something Ifill be said about 
opposite tendencies of development in the United 
States and in Europe. 

15. Th. Fromme (Weil) 
The representation of the structure and the 

function of digital information processing 
machines by the equivalence algebra 

For the description of rela y circuits Shan­
non, Plechl, Zuse and others have developed the 
swi tching algebra, which is based on the formalism 
of Boolean algebra. The latter can be modifi-e d 
and extended on many-valued variables, if the ne­
gation and the axiom 1 - x = 1 are replaced by the 
equivalence operation xY defined by xY = 1 if x= 
y; xY = 0 if x+ y for every discrete-valued vari­
able. 

The fol101fing problems can be treated t hor­
oughly by a kind of tensor formalism. 

(1) The representation of states, and of s e­
quences of states ,in a communication system by 
variables and equations of the equivalence algebra. 

(2) The general theory of systems of equations 
and their solutions. 

(3) The extension of the algebra by a precise­
ly defined transportsymbol a-----+b becomes for­
mally identic lvith Zuse's "Plankalknl "-algebra of 
programs • 

Special care has been attached to precise 
definitions of the basic notions of communication 
theory and of the relations betl"een algebraic sym­
bols and the physical variables of technical com-
munication systems. ' 

An example shows the description of a machine 
of the ''MINIMA'' type by the formalism. 

16. H. Gi-llert (Darmstadt) 
Something on switching-circuit techniques with 

ferrite toroids 
There t¥ill be shown SOIOO possibilities to per­

form logical operations tvi th magnetic cores. By 
giving examples there Idll be made statements on 
projecting, designing and constructing of switch­
ing circuits. 

17. H. II. Goldstine (Princeton, N.J.) 
Systematics of automatic electronic computers 
The speaker considers historically the inter­

relatiOi,ship between the logical structure and 
speeds and capacities of electronic digital mach~ 
ines. Using this as a starting point he pnxeeds 
to a discussion of the mathematical desiderata of 
machines vietved in the light of present day math­
ematical interests. On the basis of these c 0 n­
siderations he attempts to establish the speeds 
and capac i ties desired for machines in the forsee­
able future. He then proceeds to see how these 
speeds and capacities can be achieved and wherein 
the principal difficulties lie. 

18. H. H. Goldstine (Princeton, N.J.) 
Numerical procedures for the integration of 

hyperbolic and elliptic partial difference 
equations 

The aut~or discusses two main topics: the in­
tegration by various numerical methods of hy-
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Automation 
perb'offc partial difference equations; and the 
corresponding situation in the case of elliptio 
partial difference equations. In the case of hy­
perbolic ones he states the so-called Couran t­
Friedrichs-Lewy criterion for stability and dis­
cusses generally the relation between stability, 
convergence and accuracy. He gives a number 0 f 
explicit integration'procedures and an implicit 
one. In the discussion of the latter method he 
develops for difference equations a theory of the 
Green's function and shows its applicability in 
the present circumstances. 

In considering elliptic equations he discusses 
the work of Frankel and Young principally. His 
main interest in this calculation is the differ­
ent notions of over-relaxation and he shows the 
rate of convergence of these methods. 

19. G. B. Greene (Oakland, Calif.) 
Data processing 
Abstract not available 

20. W. Hansen (Hasloh) 
Numerical solution of differential equations 

in hydrodynamics with BESK 
Hydrodynamic differential equations of flow 

in the sea and in rivers. Conversion into non­
linear difference equations and solution by nu­
merical methods. Influence of terms characteriz­
ing friction and convection on the stability of 
the solutions, stability criteria. Application 
of these methods for numerical solution of prac­
tical problems of hydrography and hydraulic engi­
neering with BESK. 

21. K. Herold (Nurnberg) 
Ferrites and titanat~s used for decision ele­

ments in switching circuits and memory 
systems 

The recent development of materials has 1 e d 
especially in the field of ferromagnetics and 
ferroelec trics to a great' number of netv co m po­
nent~ and thus opened for circuit techniques SOIlE 

interesting possibilities of realization. 
Based on the well-known facts for modifica­

tion of physical qualities of these materials by 
external fields (control of field density, Fara­
day-effect, Hall-effect etc.) it shall be examined 
to which degree components on this base are al­
ready used in switching circuits and memory sys­
tems of electronic computers. Further it shall 
be examined which possibilities are given by.usirg 
new experiences resulting from research 0 n fer­
rites and titanates especially with view to reduc­
tion of tubes and miniaturization. 

By means of pictures the author shows con­
structive details of components and their arrange­
ment in different switching circuits and memory 
systems • 

22. W. Hopmann (G~ttingenr 
Remarks on the development of G la 
Based on construction principles of G 1 the 

Arbeitsgruppe Numerische Rechenmaschinen develops 
at present G lao Input of orders immediately 
carried out by punched tape sensing dev:i:es operat­
ing .above 100 lines/sec. Magnetic drum me mory 
with 1840 numbers, each number 60 binary digits. 
Ari thmetic uni t in binary number sys tem tV i t h 
floating point operation. 13 decimals for man­
tissa, maximum decimal exponent~37. Computing 
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I'li th double accuracy or fixed point operation, also 
combined, possible by programmed orders. Replace­
ment of address substitution by cyclic interchange 
over maximum 60 numbers of each track and free 
assignment of tracks to the 3rd address number. 
Conditional jump orders dependent on sign of man­
tissa or exponent or special marking of numbers. 

Average operating speed approximately 15--20 
operations/sec. 10 punched tape sensing devices 
for input of orders and numbers. Output on punched 
tape or with elec tric typewriter. Keyboard 0 f 
typewriter may be used for direct input and con­
trol. Used components: ca. 250 tubes and more 
than 1000 diodes. 

23. A. S. Householder (Oak Ridge, Tenn.) 
Numerical mathematics from the vimvpoint of 

electronic digital computers 
A computing system Ivhether or not it includes 

a human being can be characterized by a list of 
elementary operations with a reluctance fa c tor 
a.!?sociated Ivith each operation. The reluctance 
factor may be a measure of the time required for 
the performance of that operation. We can say 
that numerical mathematics is concerned I'li th the 
construction of routines with minimal total reluc­
tance for specified systems and which yet satisfy 
assigned criteria as to precision. When the sys­
tem includes a human being and only mmimal mochan­
ical facilities, a'routine can be modified at any 
stage; when the system in an electronic computer 
operating at high speeds this is no lOlIJer possible 
or much less so. 

Because of this fact, the maj or change in view­
point imposed on numerical mathematics by tile elec­
tronic digital computer lies in this; that preci­
sion can no longer be taken casually but must be 
carefully scrutinized in each routine. Probabil­
istic estimates are open to question because of 
the obvious fact that some numbers such as the 
simple rationals, transcendentals such as e and 
-rr, and others will bias distribution in myster­
ious lvays. 

Very fel" systematic techniques are available 
for analyzing computational errors. Nevertheless 
a few can be cited having some degree of general­
i ty. A certain algorithm for computing 1 a ten t 
roots of a symmetric matrix illustrates a princi­
ple that seems to be new and that may prove-to be 
useful in other situations. 

24. P. E. Klein (Fellbach) 
Special requirements for oscillographs to be 

used for development, testing and monitor­
ing of electronic computers 

Abstract not available in English 

25. H. Kohler (Sindelfingen) 
,EDPM 705 in engineering and management . 
Units composing TYpe 705. Operation possibil­

ities of each unit. Interactive process of dif­
ferent units. 

Daily stock control, also in case of largest 
and decentralized stocks, by means of 705. , 

Sorting of data on magnetic tapes. Obtainable 
sorting speed. I 

26. T. Lederle (Heidelberg) 
Numerical computation of star ephemerides 
Spherical coordinates of fixed stars are vari-

and Automation 
able tVi th time on account of: (1) the transforma­
tion of the reference system owing to precession 
and nutation; (2) the aberration of light; (3) the 
real (proper) motion of the stars. The calculation 
of the apparent coordinates(as actually observed) 
may be reduced to a simple formula consisting of 
the sum of five products. The first factors depend 
only on the position of the star, while the second 
factors are common for all stars and depend only 
on time. 

The Astronomisches Rechen-Insti tut at Heidel­
berg wili compute, as from 1960, the spherical 
coordinates of all 1483 so called fundamental 
stars which define the astronomical coordin ate 
system. These ephemerides, given at an interval 
of 10 sidereal days, are published annually in an 
international volume "Apparent Places of Fundamen­
tal Stars"; each volume contains approxi mately 
60,000 positions or 120,000 coordinate values.Con­
sideration has been given to the most economical 
method of making these calculations. The use of 
punched-card machines seems to be advantageous be­
cause it is possible to produce copy on an IBM 
card-controlled typel1Triter in a form immedia tely 
suitable for photolithographic reproduction. ' 

27. N. J. Lehmann (Dresden) 
Present status and trends of the Dresden com­

puter development 
Abstract not available. 

28. N. J. Lehmann (Dresden) 
Remarks on automatic computer programming. 
Abstract not available. 

29. H.-O. Leilich (M~nchen) 
'Physical problems of the construction of re­

cording heads for digital magnetic drum 
storage 

In the development work on the magnetic heam 
for the drum storage of the P~l, it has been sys­
tematically investigated as to what quantities are 
important in influencing the lVorking of a magnetic 
head in the digital recording on a drum. As are 
well known, the tlVO main requirements are high re­
solution and good energy-efficiency. 

For the resolution, the geometrical shape of 
the pole-shoes ·and the separation between the mag­
netic layer and the head are the important influenc­
ing factors. The result of theoretical as well~ 
experimental investigations show that the nowadays 
commonly used construction of the magnetic head 
out of one or more laminations with small pole­
shoes is much more suitabLe for the drum storage 
than the type of pole-shoes used in magnetic tape­
recorders. 

The required magnitude of the recording sig­
nal and the vol tage-ampli tude obtained in the read­
out are dependent on the shape of the pole-shoes, 
the layer-head separation and the layer material. 
By regarding the head as a non ideal energy-conver­
ter, an equivalent-circuit diagram is derivedwruch 
illustrates how the signal energy-transfer 1s in­
fluenced by the resistance of the windings, the 
magnetic reluctance of the core and the extent of 
the stray flux. 
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Technical poss ibili ties for reducing the causes 

of attenuation are discussed. By adopting these 
measures in the construction of the magnetic heads 
for the PERM, a high storage-density and a relati~ 
ely small amount of required amplificatioo have been 
achieved. 

30. G. Leiser (M~nchen) 
Magnetic sldtching circuit technique 
Abstract not available. 

31. M. Linsman, W. Pouliart (Antlierpen/Belgien) 
Main characteristics of IRSIA-FNRS computer 
Survey on the logical, mathematical, and tech­

nical characteristics of the computer (use of cold 
cathode glOtv-discharge tubes for storage, des y n­
chronous operation, unification of calculating un-
1 ts etc .), statement of reasons determining thi s 
choice. 

32. B. J. Loopstra (Amsterdam/Niederlande) 
Processing of formulas by machines 
Some of the methods that could be used IV it h 

present day machines to make them understand the 
language of mathematics are discussed and disad­
vantages of these schemes are summarized. The 
problems connected with the elimination of unin­
tended redundancy from the coding are mentioned. 

Some suggestions are given for the incorpora­
tion of more of the machine's understanding into 
its hardware and less into the program with the 
aim oj obtaining better over-all efficiency. 

Some preliminary conclusions about the desir­
ed logical structure of the machine in this case 
are presented. 

The question of reliability versus amount of 
equipment is mentioned. 

33. W. H. Muller (Amsterdam-Schiphol/Niederland~ 
An electronic computer enters an airplane fac­

tory 
Before the arrival of our magnetic drum calcu­

lator, tVe used matrix methods for our computations 
on desk calculators lvhenever possible. After that 
we continued this practice. We reduced vibration 
and flutter problems and also the solution of a 
system of linear simultaneous differential equa­
tions ~ith constant coefficients to the determin­
ation of eigenvalues and eigenvectors of matrices. 
Vibration problems give rise to matrices with zea 
elements and real eigenvalues, flutter problems m 
matrices with complex elements and ei.genval ues. 
For both cases we programmed the iteration method 
by which the eigenvalue ldth the largest modulus 
and its eigenvectors are found. After that, from 
the matrix 0 wi th eigenval ues }t., \}..~".'" ~'Y\ I 

written in descending order of magnitude of the 
modul i, a matrix 0, is cons tructed. 0 and 0, h a-re 
the same eigenvectors and both have the eigenval­
ues ).:..' ... ~"I\ but 0, has the eigenvalue zero ins1ecd 
of ~, , so that >--2 is the eigenvalue of 0, Ii i th 
the largest modulus. In this l11ay life are able to 
find all eigenvalues of 0 by this reduction pro­
cess. Extensions of the prog ram are necessary 
when two eigenvalues are close together, or when 
as in the third problem a matrix Iv! th real e 1 e­
ments may have conj u gate complex eigenval ues. 
Then a quadratic equation is constructed from three 
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consecuti ve iteration steps. The sol utlons of this 
equation give new approximations to the two eigen­
values with the largest modull,e.g. to the two CO~ 
jugate complex eigenvalues in the last mentioned 
case. With the aid of these solutions a nelf ap­
proximation to the eigenvector is constructed. 
When the matrix has real elements, the eigenvector 
may be real or complex. The program must be able 
to switch to either case; in the second case, the 
two conj ug a te complex r"oots are annihilated a t 
the same time, so that in the reduction pr ocess 
only real numbers appear. When the matrix has com­
plex elements, this complication does not arise, 
but the construction and solution of the quadratic 
equation with complex coefficients have to be done 
with a floating-decimal-point routine. 

II II 
34. H. Ohlmann (Gottingen) 

Report on completion of G2 
The author characterizes the computer G2 and 

shows its special properties as: number represen­
tation, normalization order for facilitation of 
floating point operation, tape orders for modifi­
cations during input, special orders for neat ta­
ble printing, conditional jumps with mUltiple d e -
pendencies of decision possibilities. Input of 
numbers and orders in decimal or octal mode. Sep­
arate storage of numbers and orders on d ru m i s 
deemed to be disadvantageous; nevertheless it is 
maintained. 

35. 
• 1\ 

H. Plloty (Munchen) 
Survey on the computer development in Munich 
Abstract not available. 

36. R. Piloty (M~nchen) 
Observations on the problem of data'-process­

ing 
The usefulness of today's conventional p r 0-

gram-controlled computers for data-processing (OP) 
appears to be doubtful. For these applications 
they are clumsy to program and unnecessarily slow, 
while for scientific computation their value is 
proven. Therefore, it seems worthwhile to inquize 
about the essential difference between data-pro­
cessing and scientific computing. 

The main difference seems to res Ide I n 
that an appreciable proportion of a OP-Problem con­
sists functionally in the task to identify auto­
matically input-data on the basis of coded marks 
which they bear. A second difference arises from 
the fact that a OP-System is usually subjected to 
different and more stringent operational require­
ments Id th regard to timing of operations, input 
and output organiZation, maneuverability etc. One 
has to differentiate between real-time and dead­
line, centralized and decentralized operation. 
These circumstances lead necessarily in addition 
to the multi-purpose machine to the special pur­
pose system, lvhich latter is built more or less 
fixed into an organization. 

Future multipurpose machines will have to be 
better adapted to the fast and easy solution of 
the identifying problem with regard to their in­
ner structure as well to their programing techni­
que. Since some of the most urgent OP-Problems 
cannot be solved satisfactorily without a special 
purpose machine, their development cannot be avoid­
ed. Their future signifIcance will depend largely 
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on the development of suitable building-block sys-
tems and short access mass storage equipment. 

37. K. Pisula (G~ttingen) 
Further development of instruction code of G2 
After having put into operation G2--based on 

first experiences in coding, searching and correct­
ing of program errors and in real computing - it 
seems to be desirable to modify and ameliorate the 
instruction code and the arrangement of pr j n te d 
numbers. These modifications have been car r ied 
out as far as technical construction allowed. It 
is shOl1n if'here these modifications have" reduced tm 
"susceptibility to error" of the code and other 
proposals are made - not yet realized in case of 
Gottingen computers - which eventually might lead 
to further reduction of this susceptibility to er­
ror. 

38. W. L. van der Poel (LeidschendamVNiederlande) 
The essential types of instructions in an a~ 

matic computer 
Multiplication, division, extraction, shifting 

are not necessary in a computer. Addition, sub­
traction, transfer, jump, conditional jump are suf­
ficient. Of these, addition or subtraction can be 
eliminated. Conditional jump can be programmed in 
terms of addition, transfe"r and jump. A netf type 
of order is discussed, which allolVs addition and 
transfer~ Finally jump is redundant too. 

39. W. E. Proebster (M~nchen) 
Floating point decimal-binary conversion 
In the development t10rk of the PERM, one pro­

blem tfas the conversion of decimal numbers (of the 
form P-d&c·1o') into their binary equivalents (u..e.'''6!t· 
2.~) at the input, and conversely at the out-
put. . 

Starting from given arithmetic rules, reasons 
for the most in~ortant fundamental decisions for 
the technical realisation are given, and the flot( 
diagrams for the two conversion processes are dis­
cussed. The various arrangements provided for the 
discrimination of the signs of the exponent andllie 
mantissa are described in detail. 

Finally, in order to illustrate the switching 
technique used, the author describes the basic cir­
cuit, on t'ihich the construction of the resulting 
control-unit in the PERM was based. 

40. C. Ross (Dayton, Ohio/USN 
Interpolation trends for large scale computers 
Abstract not available. 

41. H. Rutishauser (Z~rich/Schweiz) 
Report on 5 years of programming work wi th the 

Z4 computer 
During 5 years of operation in the Institute 

for Applied Mathematics of En! the Z4 has render­
ed good services to the Swiss industry, more by 
the solution of numerous small problems than by 
working on monster problems. For this reason the 
program preparation -- which is relatively exten­
sive especially for smaller problems -- lias our 
main burden. Therefore we tried to simplify pro­
gramming and handling of the ER~lliTH to be built 
whilst less attention was paid to computing speed 
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As further means for simplification of program 

preparation the several well known methods of pro­
gramming are at our disposal (flowdiagram, subrou­
tine library, conversion routines, etc.) which win 
be used for ER~TII in'a roodified manner. The most 
effective means is, however, automatic programming 
By this we rean methods for automatic computing of 
the whole programm according to basic formulas.For 
this purpose the problems have to be formulated in 
a special algorithm. For the multiplication of a 
(n, ~ with a (m, p) matrix the spelling is as fol­
lot'ls: 

'M 

For i :: 1 (1) nand k = 1 (1) p: ~ Q.ii tJl~Ci.~ 
d=I 0 

The term to be calculated is always to the 
right of ~ • 

It is said that such a strict formulation -
which might also be extended to more complicated 
systems - would also simplify conventional pro­
gramming. Therefore it may be proposed generally, 
to use this formulation for all numerical problems. 

42. K. Samelson (Mtinchen) 
Problems of programming techniques 
The steady progress of programming techniques 

is increasing the tendency of taking the load of 
routine programming t"ork off the programmer. The 
first, still incomplete step in this direction is 
the preparation of a supply of library routines 
which sometimes are stored in wired form unless 
there are directly wired-in routines (Z4, square 
root). Such a subroutine ~enerally is related to 
more than one operand address and therefore may be 
called a multi-address pseudoorder. 

Establishing and entering these addresses re­
mains the problem for the programmer. 

On the next level, a complete computing pro­
gram is manufactured by a master program (execu­
tive routine, "Superplan") -- prepared especially 
for this purpose--- from library subroutines and 
added instructions (regular machine orders as well 
as other pseudoorders which are not contained in 
the operation code of the computer). Some of the 
most important activities of these master routines 
are· basically of so simple a kind that the question 
may be raised whether a wired-in automatization of 
these procedures is possible and advisable for 
reasons of simplicity and security. 

43. H. Schecher, F. L. Bauer (M~ncheru 
Basic ideas for the logical design of a com­

puter with independent address operation 
unit. 

In the present state of programming techniques 
explicit address operations are of an importance 
equal to that of arithmetical operations. In the 
sequence control of conventional computers, how­
ever, address operations -- even if automatiz:ed 
to some extent -- are still treated as subordin­
ate. This disadvantage can be eliminated by us­
ing a separate address operation unit, (includ~ 
ing storage facilities); the rigidity of its mode 
of operations is removed by providing for a spec­
ial sequence control. A characteristic is thei~ 
clusion of the control counter into the address 
operation unit. (cont'd on page 32) 



COMPUTER PEOPLE: MASTER FILE ON PUNCH CARDS 

EDMUNO C. 

For more than a year "Computers and Auto­
mation" has been maintaining a master file on 
punch cards containing the names and addresses 
of all computer people Ive know. It may inter­
est our readers to knOtv the procedure we have 
used. Here are the details. 

The file was originally assembled in Feb­
'ruary, 1955, 'from all the lists that we could 
then find. As of March 1, this file has been 
used three times: for our Who's Who mailing a 
year ago; for the mailing in August, 1955 an­
nouncing the Eastern Joint Computer Conference 
meeting November, 1955 in Boston; and for the 
mailing in December, 1955" announcingthe Wes­
tern Joint Computer Conference in San Francisc 0 , 

February, 1956. During March Ive expec t to use 
it for our second annual Who's Who mailing. 
Anyone lvho is interested in computers we b e­
lieve should have his name and current address 
in this file. Anyone who sends us his Who's 
Who entry we put into this file. 

This file has not been used and will not 
be used by us or by anyone for adve rt i sin g 
purposes, but only for computer people mee t­
ings, and for our annual Who's MIO mailing. 
The file would be available for example to the 
Association for Computing Machinery for a n­
nouncing their fall meeting, if they shoul d 
request it. 

Contents of Cards 

Each punch card contains: 

(1) Code identifying the source (4 c 0 1-
umns) ; 

(2) '!Wo initials of the person (2 c 0 1-
umns) ; 

(3) Last name of the person (14 columns); 

(4) Company or organization (14 columns); 

(5) Street address (lB columns) ; 

,(6) 'City and state (17 columns) ; 

(7) A blank field of 10 columns, free for 
other uses. 

The 'actual locat'ion of the information is ShOtVl 
in Table 1. 

BERKELEY 

In regard to abbreviations, key pun c h 
operators are instructed that any abbreviation 
that the pos t office c an understand is accept­
able when abbreviating names and places. For 
example, LOS ANGELES 45 CAL occupieslB columns; 
but wri ting it as LOS ANGELES45CAL, which omits 
two spaces, abbreviates this phrase in t 0 16 
columns and so it fits into the 17 columns of 
Field 6. (In other tvords, there are 57 wa y s 
of being right in this style of abbreviating~ 

The codes Identifying sources that h a v e 
been used so far in Field 1 are shown in Table 
2. 

Procedure 

The procedure that has generally been used 
in regard to operations td th these pll.rEh cards 
is this: 

1. Any mailing sent out is marked "Form 
3547 requested"; then the undelivered envelopes 
come back and shOt1t new addresses. Nel'V n a me s 
and addresses are punched and interpre ted • 
This is the correction file. 

2. Any ne\" list (of meeting registrants, 
etc.) is punched and interpreted. This is the 
additions file. 

3. The previous file, the correc t ions 
file, and the additions file are sorted rnl the 
5 leading letters of the last name and the 
first initial, and thus all cards for the same 
person are brought very close together. 

4. The whole file is then edi ted by a 
competent clerk. She notices all cards th at 
are apparently for the same ,person. She chooses 
the mos t recent card lid th a' reasonable address 
since that is the card most likely to give the 
best address. She removes the other card s ; 
after several weeks, they are thrmvn a t'l a y • 
She also returns cards tvi th inadequate address­
es to the key punch operator to repunc h, r e­
ferring again to the source. 

5. The cards are then run through a Type 
407 tabulator to make either slips for inser­
tion in window envelopes or labels for affix­
ing. 
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General Use 
Computers and .\utomation 

The editors of "Computers and Automation" 
propose that this style of punch card be used 
in general for names and addresses of computer 
people so that different contributions i n t 0 

the file and out of the file can be made with 
ease, to the advantage of all concerned. 

We shall make sure that this Master File 
is never abused, by seeing to it that it is not 
used for advertising purposes outside of the 
"Who's Who". In fact, lve maintain a separate 
file on metal address plates, which we cal I 
our J3 file, where lye put publicly availab 1 e 
names of computer people, for mailing 1 i s t 
purposes. IIere for example lie put expiries to 
"Computers and Automation". 

1 

2 

3 

4 

5 

6 

7 

Top Line 

1 

2 

3 

Second Line 

1 

2 

3 

Columns 

1-4 

5-6 

7-20 

21-35 

36-53 

54-70 

71-80 

1-14 

16-18 

55-60 

1-15 

17-34 

36-52 

Table 1 

LAYO(Jl' OF CARD 

1. PUNCHES -- 80 COLUMN 

Meaning 

Code identifying sources and classes, as follows: 

-- Column 1: last digit of calendar year of source; 

- Columns 2-3: serial no. of source within year; 

-- Column 4; punch 1 for class computer people, 
punch 2 for class management people'. 

Initials of Person 

Last Name of Person 

Company or Organization 

Street Address 

City and State 

Blank: not used in master file 

II. INTERPRETATION -- 60 COLUMN 

Last Name 

Initials (one space) 

Code identifying source (two spaces) 

Company or organization 

Street Address 

City and State 
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No. of 
Columns 

4 

2 

14 

15 

18 

17 

10 

14 

3 

6 

15 

18 

17 



Column 1: 
Last Digit 
of Year 
of Source 

3 

3 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

6 

,Columns 2-3: 
Serial No. 
of Source 
Within Year 

01 

02 

01 

02 

03 

04 

05 

06 

07 

01 

02 

03 

05 

06 

01 

02 

Computers and Automation 
Table 2 

CODES IDENTIFYING SOURCES 

Col UfiU, 4: 
Class of 
Person 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

Source 

Consolidated List of Attendance, Eastern Joint 
Computer Conference 1952 and 1953 

Western Joint Computer Conference, Attendance, 
Feb. 1953 

Assoc. for Computing Machinery, Membership, 
June 1954 

Preregistration, Ann Arbor, June 1954 

Wayne Univ. Computation Laboratory, Meeting, 
Registration, June 1954 

Inst. of Management Sciences, Membership, April 
1954 

Western Joint. Computer Conference, Attendance 
Feb .. 1954 

Computers and Automation Expiries (persons only), 
about Dec .. 1954 

Computers and Automation Subscribers (persons 
only), about Dec. 1954 

Joint Computer Conference, Attendance, Dec. 8-10, 
1954 

Western Joint Computer Conference, Attendance 
Feb. 1955 

Inst. of Management Sciences, Membership, 1955 

Corrections of Who's Who Mailing, Summer, 1955 

Eastern Joint Computer Conference, Boston, Regis­
tration, Nov. 1955 

Western Joint Computer Conference, San Francisco, 
Registration, Feb. 1956 (not yet received) 

Corrections of WJCC Mailing, March 1956 

- END -
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PRODUCTS AND SERVICES FOR SALE: 

THE COMPUTER FIELD - HEADINGS 

Folloldng is the preliminary list of head­
ings which we expect to use for products and 
services in the listing of them in "The Com­
puter Directory, 1956", the June 1956 issue 
of "Computers and Automation". 

If you notice headings that you lvish to 
be very sure that your products or services 
are included under, please send us entries at 
once (see details on p. 24. Al though the clos­
ing date for this section was the end of March, 
we expect to be able to squeeze in additional 
entries up to April 30 or the first few days 
in May. 

GUIDE TO THE HEADINGS 

A: Adding Machines 
Addressing Machines 
Analog Computers 
Analog-to-Digital Converters 
Arithmetical Circuits (fo~ Digital 

Computers) 
Automatic Control Equipment 

£: Capacitors (computer types) 
Card-to-Tape Converters 
Compute~ Components (see also specific 

types) 
Computer Test Equipment 
Computers (see also: Analog Computers, 

Digital Computers) -- this heading 
"Computers" should be avoided if 
possible 

Computing Services 
Connectors (computer types) 
ConSUlting Services 
Courses by Mail (computer field) 

]: Data Processing Machinery (see also 
Digital Computers) 

Data Retrieval 
Delay Lines (computer types) 
Desk Calculators 
Differential Analyzers (see also Analog 

Computers) 
Digital Computers 
Digital-to-Analog Converters 
Diodes (computer types) 

~: Electric Typeh'riters, controlled 
Electronic Tubes (computer types) 

I: Fire Control Equipment 

.!i: Keyboards 

1: Line-a-Time Printers 
Logical Circuits (for Digital Computers) 

M: Magazines 
Magnetic Cores (computer types) 
Magnetic Drums 
Magnetic Heads 
Magnetic Storage Systems 
Magnetic Tape 
~~agnetic Tape Handlers (see also Magnetic 

Tape Recorders) 
Magnetic Tape Recorders (see also Magnetic 

Tape Handlers) 

E: Paper Tape Filing Systems 
Paper Tape Punches 
Paper Tape Readers 
Patchcords 
Photoelectric Card Readers 
Photoelectric Decoding Readers 
Photoelectric Tape Readers 
Photographic Recorders (computer types) 
Plotters 
Potentiometers 
Printers (see also Line-a-Time Printers, 

Electric Typewriters, controlled) 
Publications (see also magazines) 
Pulse Transformers 
Punch Card Machines 

E: Recording Papers 
Rectifiers 
Relays (computer types) 
Resistors 
Resolvers 
Robots, Small 

~: Scanners 
Signaling Controls 
Simulators 
Stepping Switches 
Synchros 

~: Tape-to-Card Converters 
Transistors 
Translating Equipment 

1: Visual Displays 

If your products or services do not fit 
under any of the above headings, we will glad­
ly consider your suggestions for other head-
ings. _ END _ 
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PRODUCTS AND SERVICES A sample entry taken from the 1955 direc-
tory from under the heading "Punch Card Machines" 

FOR SALE: is as follows: 

THE COMPUTER FIELD - ENTRIES 

In February we mailed out to about 500 
organizations an invitation for entries in 
Part 2 of The Computer Directory, 1956: "The 
Computer Field: Products and Services for 
Sale". As lye prepare the April iss ue, a great 
many entries are flowing in. Although the 
closing date for this section lvas the end of 
March, 11e expect to be able to squeeze in ad­
ditional entries up to April 30 or the first 
few days in May. 

In "The Computer Directory, 1955", we 
published more than 600 entrie.s, and lye expect 
that the number in 1956 will be larger. The 
preliminary list of the headings that lye ex­
pect to use in June, 1956 appears on p. 23. 

Remington Rand Inc., 315 4th Ave., New 
York 10, N. Y. / Calculating Punch: 
90-Column Tabulating Card Calculating 
Punch, Type 330-2 / DESCR: adds, sub­
tracts, multiplies, and divides values 
punched into cards; punches results 
into some card or any or all follow­
ing cards; various computations can 
be performed simultaneously / USE: in 
accounting machine procedures / $235 
monthly rental, $16,675 sale; prices 
subj ect to tax 

The product description above contains 26 
words; there may be up to 50 words -- but the 
description (and the whole entry) is s ubj e c t 
to editing. 

- END -
*------------------*-------------------* Forum 

ASSOCIATION FOR COMPUTING MACHINERY 
MEETING, AUGUST, 1956, LOS ANGELES 

For each entry of a product or servi c e , 
I lie Ifant the follolving information: 
! 

The Association for Computing Mach i nery 
has accepted an invitation from the University 
of California at Los Angeles to hold its Elev­
enth Annual Meeting on the Westlvood cam pus 
August 27-29, 1956. Local arrangements 11T ill 
be under the direction of Dr. Gilbert Kin g, 
International Telemeter Corporation. Cor' r e­
spondence concerning arrangements s h 0 u 1 d b e 
addressed to the Association for Computing Ma­
chinery, Box 3251, Olympic Station, Be v e r 1 y 
Hills, Calif. 

(1) Name or identification of product (or ser-

vice): ___________________________________ __ 

(2) Brief description (20 to 50 1cvords) : __ _ 

(3) HOlV is it used? __________ _ 

(4) What is the price range? ______ _ 

,(5) Under lvhat headings should it be listed? 

Organization, ____________________________ __ 

Address ________________________________ __ 

Filled in by _____________________________ __ 

Title ____________________ Date, __________ __ 

Accompanying each entry loie request a nom­
inal charge of $6, to help defray the cost 0 f 
preparing and printing. 

Contributed papers concerned wit hal 1 
phases of analog and digital computation are 
solicited. The amount of time to be allot te d 
to each contributed paper will be limi ted to 
15 minutes. Each person wishing to h'a v e a 
paper considered for the contributed prog ram 
~ust submit to,the Program Committee by May 15, 
1956, 3 typewri tten copies of a 100-\"1 0 r d ab­
stract and 3 typewritten copies of the complete 
manuscript. The original copy of the manuscript 
should be on unfolded 8-1/2 by 11 inch IV h i te 
paper so that it will be suitable as copy for 
photo-reproductions to be provided registrants 
at the meeting. The manuscript, including any 
drawings, must not exceed four pages. 

Send abstracts and manuscripts to J. p. 
Nash, Chairman, ACM Program Committee, University 
of Illinois, Urbana, Illinois. 

Papers for the program ldll be selected 
by the Program Committee after May 15. It will 
not be poss ible to cons ider papers which are 
not submitted in triplicate or which a r rive 
after the deadline. 
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Off ice E lee t ron i cs II II II EXPLAINED 
.ANALYZED 
EVALUATED 

AUll0mATIC DATA PROCESSinG 
'\ 0 ,--.I A Comprehensive Weekly Reporting Service 
\<::,:::.:::'::=:::~~"-~.,-~,--.. - --'".--~::' :::::./' 

By John Diebold & Associates, Inc., Management Consultants 

This weekly service will provide a single 
authoritative source of current and detailed in­
formation for the individuals in your organi­
zation charged with the responsibility of keep­
ing up..:to-date on Automatic Data Processing, 
by supplying analyses of all available digital 
data processing equipment, methods for obtain­
ing greater utilization of existing installations, 
data on basic management policies in the field 
of office automation and reports on matters of 
current importance to all personnel working 
with electronic computers. 

I t is designed to inform users of small as 
well as large digital electronic computers of 

Subscribers will receive: 

1. EQUIPMENT REPORTS 

current trends and' improvements being made 
in the field of office automation. The service is 
organized in such a way that all personnel con­
cerned will be better able to perform their 
functions-be it at the policy making or operat­
ing level. Use of this service will lead to im­
proved utilization of present equipment and 
offer authoritative analyses and objective opin­
ions on the qualifications of a wide range of auto­
matic data processing equipment. 

All these materials will be written by the 
staff of John Diebold & Associates, Inc., and 
will naturally reflect the vast experience that 
this firm has acquired in the area of Automatic 
Data Processing. 

SEE REVERSE SIDE FOR FURTHER DETAILS 

Up-to-date and detailed descriptions, 
analyses and appraisals of available 
equipment. 

2. METHODS REPORTS 
Documenting the specific uses of 
ADP Equipment in various 
industries. 

Cudahy Publishing Company 
6141 North Cicero Avenue 
Chicago 30, Illinois Date _______ _ 

3. POLICY REPORTS 
Analyses of important issues of 
particular interest to management. 

4. NEWSLETTERS 
Management digests of current 
interest. 

s. ORIENTATION MATERIAL 
Explaining the use and operating 
principles of the equipment to 
management. 

6. SPECIAL REPORTS & INDEX 

Send me your complete brochure and details on 
AUTOMATIC DATA PROCESSING SERVICE 
By John Diebold & Associates, Inc. 

NAME~ _______________________ __ 

FIRM ________________________ _ 

TITLJ!<-.E _______________________ _ 

ADDRESS· _______________________ __ 

CITY ____________ ~ZONE_STAT"'_E _______ _ 



A Comprehensive Weekly Reporting Service 

mAliC DAIA PROCESSinG 

Gives you 

EQUiPmEnT REPORTS "flOP" SERVICE 

.Current Equipment Reports containing con­
stantly up - to - date detailed descriptions, objective 
analyses and appraisals of available Automatic Data 
Processing Equipment. These reports will be objective 
and will use a common basis of comparison between 
various pieces of equipment and will adopt standard 
terminology for the purpose of clarity. A loose-leaf 
binder is provided for convenient filing. 

These Equipment Reports will be promptly 
and continuously revised as equipment modifications 
are made. 

This section will provide you with an authori­
tative catalogue of available digital equipment-its 
characteristics and qualifications. 

Gives you 

mETHODS REPORTS "flOP" SERVICE 

Factual case histories of the applications of 
ADP Equipment in various industries. These will in­
clude flow charts and indicate the specific procedural 
changes their adoption requires. Pertinent information 
can be readily located since these reports will be 
clearly indexed by industry concerned, equipment 
used and the operations performed. A loose-leaf binder 
will be provided for permanent filing. 

Gives you 

POLICY REPORTS "flOP" SERVICE 

Critical analyses of crucial management prob­
lems concerning utilization of Electronic Equipment­
e.g., Lease vs. Purchase, Centralization or Decentrali-

zation, Employee Recruitment and Training, Wage 
and Salary Surveys, etc. 

"flOP" SERVICE 

Gives you 

nEWSLETTERS 
Current items of vital interest aimed at keep­

ing management informed on the developments in of­
fice automation, including notes on professional meet­
ings, operating experience of other business men and 
general data on new equipment. These letters are spe­
cifically aimed at management with the purpose of 
keeping it informed on the ever-increasing utility of 
either their own or of new Automatic Data Processing 
Installations. These letters will be written in such a 
fashion that all aspects of the subject can be covered 
in less than one hour's reading per month. 

"flOP" SERVICE 

Gives you 

ORIEnTATiOn mATERIALS 
Special material to provide the non-specialist 

with a sound foundation in the field of Automatic 
Data Processing. This material will also contain a sec­
tion explaining the use and operating principles of 
the equipment to both management and technical 
personnel. 

"flOP" SERVICE 

Gives you 

SPECIAL REPORTS and InDEX 
As the need arises, reports on matters of spe­

cial interest will be published and an index provided 
to give easy access to the entire mass of material which 
will appear in AUTOMATIC DATA PROCESSING 
SERVICE. 

---------------------------------1 
JOHN DIEBOLD 

-BUSINESS REPLY CARD --FIRST CLASS PERMIT NO. 653, SEC. 34.9, P. L. & R., CHICAGO, ILL. -----Cudahy Publishing Company ------6141 N. CICERO AVE. ----CHICAGO 30, ILL. ----....... 

& ASSOCIATES, INC. 
is a firm of Management Consultants 
with a well rounded staff which has 
many years of practical experience in 
the fields of. Engineering, Mathematics 
and Business Management. John 
Diebold & Associates have done ex­
tensive work in the field of Office Auto­
mation and numbers among its clients 
many well known organizations using 
both large and small Automatic Digi­
tal Equipment. 

Published by 

CUDAHY 
PUBLISHING COMPANY "flOP" SERVICE 

6141 N. Cicero Ave. • Chicago 30 



Computers and Automation 
FORUM 

WAYNE UNIVERSITY, DETROIT, 
SUMMER PROGRAM ON COMPUTERS, 

JULY 23 TO AUG. 11, 1956 

Arvid Jacobson 
Director, Computation Laboratory 

Wayne University 
Detroi t 1, Mich. 

Follm'ling is a preliminary announceme n t 
of our sununer program dealing I"i th electronic 
computers and their business and ind us tr i a 1 
applications. This will be the fourth summer 
in I"lhich these intensive and comprehen s i v e 
training cour~es lvill be offered. Last sumrner, 
for instance, nearly 400 students from various 
parts of the country attended the summer pro­
gram at Wayne Uni vers i ty. Nationally-k n 0 t'l n 
specialists participated as lecturers anddis­
cussion leaders. 

We would greatly appreciate it if you 
I"ould make mention of our program in COMPUTERS 
AND AUTOMATION. As you knm", the shortage of 
trained personnel in the computing rna chi n e 
field is extremely acute. It is important 
that we train people for this new field which 
is so intimately related to our in d u s t ria 1 
progress and national security. 

WAYNE UNIVERSITY 
COMPUTATION LABORATORY 

Sununer Program 
Preliminary Announcement 

The Computation Laboratory of Wayne University 
is again offering an intensive sununer training 
program of three t1Ieekly courses. Every effort 
t¥ill be made to have as broad a coverage 0 f 
the important areas in computer developmen t s 
as I"ere achieved in our three previous summer 
programs. Likeldse, competent and ",ell-qual­
ified experts from various parts of the country 
will constitute the staff as before. 

First Course: July 23 - 28 

Automatic Computers -- Their 
Application and Evaluation 

Thorough coverage of computer principles 
and organization, fundamentals of programming 
and coding. Illustrative examples drawn from 
engineering and business. Survey and evalua­
tion of available equipment. Lectures, d i s­
cussions and tutorial sessions. Laboratory 
periods in the solution of problems on Burroucj1s 
UDEC. IBM 650, and other equipment. Vis its 
to other local industrial and business compu­
tation centers. 

Second Course: July 30 - August 4 

Electronic Data Processing 
in Dusiness and Government 

Recent developments in the application of 
electronics to business. Preparation for the 
introduction of electronic data proc e s sin g .• 
Case histories and cri tical evaluation of major 
proj ects underway. Emphasis on approach tv it h 
respect to equipment and different bus i n e s s 
systems. Programming and flow c h a'r tin g 0 f 
business applications. Consideration of d a t a 
processing from the standpoint of optimization 
in terms of mathematical programming. Lectures, 
conferences, and laboratory sessions. Computa­
tion Laboratory equipment available for process­
ing programs prepared by students. Also major 
data processing systems in the area t'l ill b e 
available for demonstration and run n i n g 0 f 
sample programs. 

In this course it tiill be assumed that t he 
students have taken the first course f) t' h a v e 
equivalent training or experience. 

Third Course: August 6 - 11 

Applications of Computers to 
Engineering, Science and Industry 

Study of applications with special atten­
tion to numerical methods and advanc e d pro­
gramming techniques. Illustrative p rob 1 ems 
lvill be taken from englneering, physical, social, 
aQd management sciences. Net' areas of applica­
tion will be explored and new mathematical and 
programming methods lvill be presented. Scheduled 
lectures in the major areas will be held. Dis­
cussions and conferences will be arranged fo r 
exchange of experience and net" techniques. The 
Burroughs UDEC and the IBM 650 will be avail­
able for student use during Laboratory sessions. 
Large-scale electronic computers will a 1 s 0 be 
available in the area for demonstration and so­
lution of sample problems. 

* :I: • • • 

The final program with full information on 
lectures, staff, and other pertinent informatioo 
tvill be distributed well in advance of the sum­
mer courses. For further information, If r i t e 
to A. W. Jacobson, Director, Computation L ab­
oratory, Detroit 1, Michigan. 

- END -
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PUBLICATIONS FOR BUSINESS ON AUTOMATIC 

COMPUTERS: REFERENCE LISTING 
Part 2 

NEn CHAPI~ 
Illinois Inst. of Technolo~ 

Chica~o, Ill. 
This paper supplies a reference listing of T. V. Learson, "Electronic Accounting Machine De-

publications for business on automatic computers. velopments: IBM", Workshop for Management 
This reference listing is in addition to the "Basic (New York: Management Magazines, Inc., 1955), 
Listing" and the "Supplemental Listing" that were pp. 294-300 
published in "Computers and Automation" for S e p- T. V. Learson, "The Machine Accountant's Role in 
tember, 1955, and February, 1956, respectively. Electronic Data Processing," Punched Card An­

'1\"0 types of publications are ci ted in t his 
reference listing. The first type is on variods 
aspects of automatic computing equipment and de­
vices, and the publications are listed un d e r the 
following headings: Particular Automatic Compu~, 
Automatic Computer Listing, Special-Purpose Equip­
ment, Particular Devices, Paper Tape, and Punched 
Cards. The second type of publication cit e din 
this reference listing is on the g,eneral applica­
tion and use of automatic computers in bus in ess. 
This general listing is nOl: further subdi v i ci e d 
because the publications cited usually conta i n 
repeti tions and further elaborations of the mater­
ial covered by the publications in the "B a sic 
Listing" and in the "Supplemental Listing". 

To facilitate reference, the order of listing 
within each major grouping of the publication s 
cited in this reference listing is alphabetic by 
author. To conserve space, annotation has b e cn 
omitted, and items from net"s magazines have been 
omitted. 

*----- * 
Part 2 of this listing appeared in the MalCh, 

1956 issue of COMPUTERS AND AUTOMATION 

Marjorie R. Hyslop, A Survey of Machine Systems fer 
Literature Searching (New York: American Soci­
ety for Metals, 1953), 10 pp. 

Grandjean G. Jet'lett, "A Survey of Available Elec­
tronic Computers," Journal of Accountancy, Vol 
96, No.2 (Aug. 1953), pp. 182-189 

Paul Kircher, Electronic Computers and Accounting: 
Industrial Logistics Research Report Disc u s­
s ion Paper No. 33 (Los Angeles: UCLA, 1953) 
41 pp. . ~ 

John A. Kley, "Are You Getting Ready for Electron­
ics," Banking, Vol. 46, No.5 (May 1954), pp. 
38-39 

Benedict Kruse, "Electronic Brain Keeps Tab on 11000 
Rexall Stores," American Business, Vol. 24, No. 
12 (Dec. 1954), pp. 12, 41-44 

John Kord Lagemann, "If Robots Run the Works," Na­
tion's Business, Vol. 39, No.3 (March 1951), 
pp. 31-33, 80-81 

C. C. Laubacher, itA Restricted Survey," Electronic 
Data Processing in Industry (Net" York: Ameri­
can Management Association, Inc., 1955), pp. 
65-69 

'John Lear, "Can a Mechanical Brain Replace You?" 
Colliers, Vol. l31~ (April 4, 1953), pp. 58-
63. Also, in condensed form: Science Digest, 
Vol. 34, No.2 (Aug. 1953), pp. 42-47 

nual, Vol. 3 (Detroit: Punched Card Publish­
ing Co., 1954), pp. 7-9 

Robin Leatherman, "Getting Facts Faster," Systems, 
Vol. 17, No.4 (April 1953), pp. 7-8 

Lawrence P. Lessing, "The Electronic Era,'" Fortune, 
Vol. 44, No.7 (July 1951), pp. 136 

Everett J. Liversey, "Electronics in Savings Oper­
ations," Banking, Vol. 47, No. 10 (April 1959 
pp. 41, 134 

Eve.rett J. Liversey, "The Electron in the Bank," 
Banking, Vol. 46, No. 9 (March 1954), pp. 74, 
76, 78 

Warren P. Livingston, "Automatic Accounting Mach­
ines," Internal Auditor. Vol. 10, No. 4 (Dec. 
1953), pp. 31-39 

A. T. Maierson, et al., A Machine System for Acoe~­
ing. Storing. and Searching Engineering Data 
on Electronic Components (Columbus. 0: Battelle 
Memorial Institute, June, 1952),21 pp. 

William L. Martin, "A Merchandise Control System," 
Trends in Computers (New York: Institute for 
Radio Engineers, Inc., 1954), pp. 184-191 

G. M. McDowell, "Applying Eiectronic Machines t b 
an Inventory Problem," Workshop for Mana g e­
ment (New York: Management Magazines, Inc., 
1955), pp. 364-368 

W. W. McDowell, "Will Elect~onic Principles Make 
Possible a Business Revolution?" Trends in 
Computers (New York: Institute for Radio En­
gineers, Inc., 1954), pp. 9-12 

Russell B. McNeill, "A Look at Future Developments," 
Electronic Data Processing In Industry (New 
York: American Management Association, Inc., 
1955), pp. 237-240 

J. W. Milliken, '''Computers to Control Operations," 
Railway Age, Vol. 138, No.2 (Jan. 10, 1955), 
pp. 138-139 

Don G~ Mitchell, "Information, What We Want, When 
We Want It," Systems, Vol. 19, No. 4 (July­
August 1955), pp. 8-9 

Don G. Mitchell, "Introduction," Electronic Data 
Processing in Industry (New York: American 
Management Association, Inc., 1955} , pp. 9-
14. 

Don G. Mitchell, "Why We Are Building an Electron­
ic Data Processing Center," American Business 
Vol. 25, No.6 (June 1955), pp. 34, 36 

Wm. J. Morlock,. "Greatest Electronic Expansion to 
be in Office Mechanization," The Office, Vol 
41, No.3 (March 1955), pp. 7-10, 12, 15-16 

Office Methods Division of Navy Department, "What 
About Electronic Computors," Office Executive. 
Vol. 28, No.2 (Feb. 1953), pp. 22-23 

Ascher Opler, "Save Time, Money, with Computer," 
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Chemical Engineering, Vol. 16, No. 10 (Oct. 
1954), pp. 197-208 



ComJlU t t'rs anti 
Carl O. Orkild. "Approaching Automation in a Cas­

ualty Insurance Co .... Computers and Automa­
tion. Vol. 4. No.2 (Feb. 1955). pp. 19-22 

Automation 

Roddy F. Osborn. "A First in Industry." Systems. 
Vol. 18. No. 1 (Jan. 1954). pp. 9-11 

Roddy F. Osborn. "Begin with a Big Electronic Com­
puter." The Office. Vol. 42. No.1. (July 1955) 
pp. 72~6. 81. 85-86. 88, 90, 92. Also. in 
condensed form: Management Review. Vol. 44, 
No.8 (Aug. 1955), pp. 559-560 

Roddy F. Osborn, "General Electric Installs Elec­
tronic Computer for Accounting Operations," 
Management Methods, Vol. 5, No. 3 (Feb. 1%4>, 
pp. ·52-53 

Joseph Pelej, "Electronic Accounting Possibilities," 
NACA Bulletin Conference Proceedings, Vol. 34, 
No. 11 (July 1953), pp. 1516-1531 

Joseph Pelej, "Electronic and the Accountant." 
Progress Thru Sharing (New York: American 
Institute of Internal Auditors, 1954), pp. 
11-27 

C. R. Pippinger, "Information Handling in Busin­
ess Operations," Seminar on Operations Re­
search (New York: Railway Systems and Pro­
cedures Association, 1954), pp. 41-45 

Fletcher Pratt, "The Human Relations of Computers 
and Automation," Computers and Automation. 
Vol. 3, No. 10 (Dec. 1954), pp. 6-7 

Dudley M. Pruitt, "Insurance Offices Foresee Many 
Jobs for Electronics, .... The Office, Vol. 37, 
No. 1 (Jan. 1953), pp. 79-81, 193 

A. E. Puutio, "Automation is in the Cards, Pre­
pare for It," NACA Bulletin, Vol. 35. Sec­
tion I, No. 10 (June 1954), pp. 1245-1251 

Jan A. Rajchman, "Digital Computers," Instruments. 
Vol. 26, No. 11 (Nov. 1953), pp. 1711, 1739-
1740 

A. H. Raskin, "Automation Puts Industry on Eve of 
Fantastic Robot Era," Computers and Automa­
tion, Vol. 4, No.5 (May 1955), pp. 27-28, 
38 

William A. Reardon, "Use of Punched Card Account­
ing," Accountant IS Digest, Vol. 20. No. 1 
(Sept. 1954), pp. 37-38 

Mina Rees, "Applying Computers to Machine Control;' 
Machine Design, Vol. 25, No. 10 (Oct. 1953). 
pp. 324-334 

Arvid E. Roach, "Life Was Too Short." Steel, Vol. 
131, No. 21 (Nov., 29. 1952). pp. 129 

Wm. F. Rowe, "Electronic Billing for Utilities," 
Systems, Vol. 19. No.1 (Jan.--Feb. 1955), 
pp. 20-21 

A. B. Sands, 'Electronics Charts Sales Picture," 
Systems, v~l. 18, no. 8 (Nov. - Dec. 1954), pp 
6-7 

David Sarnoff, "Electronics in the Office," Office 
Management and Equipment, vol. 13, no. 8 (Aug. 
1952). pp 20-22, 70-77 

C. W. Schmidt and R. Bosak, "Production Scheduling 
and Labor Budgeting t'li th Computers at Lockhead, 
Georgia," Electronic Data Processing in Indus­
..ll:Y. (Net". York: American Management Association, 
Inc., 1955), pp. 206-213 

A. J. Schnese, "Electronic Processors in the Insur­
ance Industry," The Office, vol. 41, no. 1 (Jan. 
1955), pp. 112, 196-197 

Hans Schroeder, "Computers to Make Administrative 
Decision?" Computers and Automation, vol. 4, 
no. 3 (March 1955), pp. 28, 29. 

Julius Shiskin, "An Application of Electronic Com­
puters to Economic Time-Series Analys is," Anal­
ysts Journal. vol. 11, no. 2 (May 1955), pp •. 
35-37 
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Julius Shiskin, "Sensonnl Computntion on Univnc," 
Arrericnn Statistician, vol. 9, no. 1 (Feb.l'El), 
pp. 19-23 

Ralph G. Sinn, "Simplify Your Routines to Prepare 
for Electronics," The Office, vol. 41. no. 1 
(Jan. 1955). pp 114 

Robert M. Smi th, "Automation in the Office," Office 
Manageroont, vol. 16, no. 3 (March 1955), pp.28-
29 . 

John A. Sonnicksen, "Streamlining Operations." Of­
fice Management Series No. 131, (New York: A mer­
ican Manageroont Association. Inc., 1952), pp. 
14-21 

Gordon Spencer, "Statistics and Automatic Ccmputers," 
Computers and Automation, vol. 4, no. 1 (Jan. 
1955), pp. 6-7, 13 

Aorde Steel, "Automation--How Soon and How M uc h." 
Audi tgram, vol. 31, no. 3 (March 1954). pp 42-
47 

Alan H. Stillman, "Punched Card Control for Auto­
matic Machines, .. Produc t Engineering, vol. 26 
no. 6 (June 1955), pp 172-176 

Mil ton Stone, "Data Processing Begins at II 0 me, .. 
Automation, vol. 2, no. 8 (Aug. 1955), p. 48 

Leonard W. Swanson, Tools of Operations Research, 
Operations Research Seminar (Chicago: Society 
for the Advancement of Management, 1954), 8 pp 

B. W. Thomas, "High Speed Computers," ISA Journal, 
vol. 2, no. 3 (March 1955). pp 73-76 

K. D. Tocher, "Application of Automatic Computing 
Machines to Statistics," Automatic Dig ita 1 
Computation (London: lIer Mnjesty's Stationery 
Office, 1954), pp 166-178 

George F. Trexler, "Public Utility CustomerAccount­
ing on the Type 650 Magnetic Drum Data Pro­
cessing Machine," Journal of the Associ aU 0 n 
for Computing Machinery, vol. 1, no. 4 (Dc t • 
1954), pp 172-176 

John H.' Troll, "HOh' Smart Are Thinking Machines?" 
Atlantic Monthly, vol. 194, no. 1 (July 1954), 
pp 62-65. Also: Science Digest, vol. 36. no. 
4 (Oct. 1954), pp 15-19 

A. C. Vanselow, "Programming the Univac for Cler­
ical Production," Systems, vol. 19, no. 3 (May­
June 1955), pp 15-16 

George II. Wadsworth, "Approaching Mechanical A p­
plications Wisely," NACA Bulletin. vol. 3 6. 
no. 8 (April 1955), pp 1069-1077 

Edward T. Waggren, "Electronic Computers: No Easy 
Answer," Office Management and Equipment, vol. 

15, no. 3 (March 1954), pp 32-33, 76. 78i vol. 
15, no. 4 (April 1954), pp 24-25 

J. S. Warshauer, "How Does Accounting Stand With 
Electronics?" NACA Bulletin, vol. 34, no. 8, 
(April 1953), pp 965-972 

Thomas J. Watson, Jr •• "The Revolution in the Of­
fice," Journal of Machine Accounting Sys t ems 
and Management, vol. 6, no. 2 (Feb. 1955), pp 
5-6, 17 

Oliver Wili tby, "Automatic Handling of Bus in e s s 
Data." Trends in Computers (New York: Institute 
for Radio Engineers, Inc. 1954), pp 75-79 

John S. White, "How We Planned for Use of E Ie c­
tronic Equipment." NACA Bulletin, vol. 36. no. 
10 (June 1955). pp 1343-1347 

K. B. Willett, "Electronics Will Increase Demand 
for Office Workers." The Office, vol. 37, no. 
1 (Jan. 1953), pp 96 

R. T. Wiseman. "Combined Operations in a Life In­
surance Co.," Computers and Automation, vol. 2, 
no.9 (Dec. 1953), pp 11-13 
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COmputers and Automation 
Forum 

REMOVABLE AND INTERCHANGEABLE 
TYPEWRITER TYPE 

A. C. Hancock 
Remington Rand, NelY York, N. Y. 

Removable and interchangeable typewrite r 
type -- a nelY development permitting the typist 
herself to change one or all of the characters 
on her ,machine in a matter of minutes -- appears 
on the nel" 1956 model Remington Standard Type-
11lri ter. 

The typel"Vri ter, in addition, has an expand­
ed keiboard with 44 characters, which enables 
the user to take greater advantage of the n e 1'V 

interchangeable type; in its standard arrange­
ment it provides the four extra characters: 
section mark, paragraph mark, plus sign, and 
equal sign. 

All current and old model Remington Stand­
ards and Electrics can easily be re-eq u i p P e d 
lvi th special type-bars to receive the nelV inter­
changeable type faces. The nelY interchangeable 
type allows one machine to do the Ifork of sev­
eral, and makes ordinary office type 11' r i t e r s 
much more versatile. 

In making type changes, the typist doe s 
not have to touch the type with her fingers, 
nor remove typing from the machine. Us i n g a 
simple pair of tllTeezers, she removes the old 
type block, selects a new one, and snaps it into 
place. place. The clue to the device is atiny 
spring retainer clip on each type block IV h ic h 
snaps onto the type-bar; once in place, the 
character is as firmly fixed and perfectly a­
ligned as ordinary type. 

G~vernment, busines~, or professional of­
fices whose t'lork require~, the use of spec i a 1 
type-characters -- mathe~atical, medical, e n­
gineering or musical sYmQols, for instance -­
can now keep a supply of \ these characte r son 
hand and snap them into their machines as need­
ed, instead of investing ,in special machin e s 
or entering them by hand into typel'lri t ten text. 
Foreign language characters, symbols, and punc­
tuation marks Idll also be available tom e e t 
typing needs of foreign legations and organiz­
ations, import-export concerns, and coli e g e 
foreign language departments. 

Note by the Editor: Wherever an e 1 e c t ric 
typelvri ter is used as an output by an automatic 
computer, this development has an i mme di ate 
and important application. 

THE COMPUTER DIRECTORY, 1956: 

NOTICE 

The June 1956 iss ue of "Computers and Auto­
mation" t-vill be the second issue of "The Com­
puter Directory". Last year I'Ve published the 
fir~t issue, 164 pages. Our present plans for 
the June 1956 directory follow: ' 

Part, 1 of the directory in 1956 will be a 
cumulative "Roster of Organizations in the Com­
puter Field" based on the last cumulative ros­
ter' (published December 1955, containing about 
330 entries) and brought up to date. Entries 
in this roster will be free. If you know 0 f 
any changes, addi tions, or correc tions t1J hi c 11 
should be made in the entries, please tell u s. 

Part 2 of the directory will be the second 
edi tion of "The Computing Machinery Fie I d : 
Products and Services for Sale." 0 v e r -600 
entries on 21 pages appeared in the firs t edi­
tion in June 1955; a considerable increase is 
anticipated. The previous entries, and blank 
forms, were sent in February, to suppliers for 
revie1'l, checking, and additions. A nominal 
charge of $6'.00 an entry is requested from each 
supplier in order to help defray the cos t 0 f 
preparing and printing the directory; but if 
the charge is not paid, the entry may s till 
appear in condensed form, if desirable to make 
the listing complete. 

Part 3 of the directory will be the third 
edi tion of the Who's Who in the Computer Field. 
In the June 1955 issue, about 7500 en t r i e s 
appeared on 96 pages; of 'these about 2600 t'Vere 
full entries, and the remainder we reb r i e f 
entries. Our present plans are to p ubI ish 
only nelf or revised Who's Who informati 0 n in 
the June 1956 directory. Blank forms {or nel\' 
or revised entries lvere sent in March to all 
computer people we know of. A nominal charge 
of $2.00 an entry or other support of the Who's 
Who was requested from each perso.n whose entry 
is printed, in order to help defray the cos t 
of preparing and printing the Who's Who. 

The main reason for the nominal ch a rg es 
mentioned above is that we look on the direc­
tory as a service to many people in the C 0 m­
puter field; yet so far it has not paid for 
itself; and we need to make a comprom is e, 
publishing at least some informati 0 n ab 0 u t 
everything that should appear in the direc tory, 
but fuller information for those tV h 0 h a v e 
shared directly in the cost. 
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(cont'd from page 19) Computers and 
By lOOans of a block diagranun certain obvious 

possibilities and advantages of use are discussed 
(e.g. free use of several index registers, very 
simple execution of Anderungen II. Art with co n­
sequences to the assembling of subroutines, p r 0-

granuning (to a 1 arge extent) free of add res s e s 
Id thout use of comp~ling routines) • 
44. A. Schluter (Gottingew 

Considerations on a high speed parallel computer 
Using of ferrite toroids in high speed comput­

ers all011s the construction of a large scale rapid 
access memory and the installation of machine or­
ders consisting of a great number of elemen tar y 
machine operations. It is examined to which degree 
these possibilities may be used w facilitate com­
bination of complicated routines. Th e aut h 0 r 
discbsses the introduction of a great n urn be r o.f 
index- or step-registers -- 64 are provided -- and 
of special orders for automatic connection of li­
brary subroutines and for simplification of counting. 

45. C. S. Scholten (Amsterdam!Niederlande) 
Transfer facili ties between memories of d i f­

ferent types 
The problem deal t with here arises from the 

use of really large scale memories. Select i n g 
information directly out of these memories requires 
a lot of apparatus and a waste of memory space on 
account of the long addresses that must be use d • 
Suggestions are made how to avoid these difficul t­
ies and, amngs t other methods, the use of buffers 
is found to be very convenient. 

Other advantages of buffers are discussed, and 
finally a felY words are said about what has bee n 
done in the ARMAC (Automatische Reken mas chi n e 
Mathematisch Centru~ will regard to the conununi­
cation between its drum memory and its mag net i c 
core memory, part of which serves as a buffer for 
orders. 

46. W. Schutte (Darmstadt) 
Technical specialties of DERA 
1. Stabilization of flipflops and invertors 
Stabilization is achieved by clamping diodes. 

By this, signals are to a high degree independent 
from operation voltages and values of components. 
Attenuated signals are reamplified to rated (nom­
inal) amplitude. 

2. Pulse timing unit 
Timing pulse gear wheel fixed to the rotor of 

the magnetic drum s'erves for control of electronic 
devices producing timing pulses. This unit con­
sists of an aluminium disk, the nickel p 1 ate d 
circumference of which has milled slots fo rming 
a 5-track high-precision circular scale. Record­
ing by special magnetic heads. Advantages: high 
robustness - timing tracks cannot be Ivashed out 
-also in case of great distance head-layer high 
peak voltages and optimal pulsing forms. 

3. Selection of reading heads 
Reading heads are selected by electroni c 

selection switching devices consisting mainly of 
Germ~mium diodes. By this circuit high band width 
and cross talk transmission equivalent can be 
obtained. 

4. Data transfer between punched card input­
output unit and computer 

Because of different modes of number rep r e-
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sentation in the punched card unit (parailel) and 
in the computer (serial) a code modification mus.t 
be carried out when transferring data. Locations 
of cells of the same value are recorded togethe r 
(in groups), the value itself is once reco r de d 
separately to or from the magnetic drum. Syncron­
ous operation between punched card unit and m a g­
netic drum is not necessary. 

47. A Speiser (Ztirich/Schweiz) 
Control panel and input and output facilities 

of ERMETH 
Input and output of information for ERMETHare 

carried out wi th punched card apparatus 0 f the 
Remington Rand type. Mechanical .crossbar select­
ors serve for buffer storage and for selectio n 
purposes. Results are recorded with a typewriter, 
the printing arrangement of which may be selected 
on a plugboard; in addition there is a tabulator 
of our own development which prints two 16-d ig i t 
numbers per second. For manual input of ord e r s 
and numbers, several keyboards with me c han i cal 
interlocking are provided. Visual indication of 
numbers is performed with digit-carrying wheels 
driven by an electric motor; these wheels display 
a 16-digi t number wi thin 1/2 second. The descriOOd 
apparatus are illustrated by slides. 

48. F. Stolze (Sindelfingew 
Experiences with tubes and other compon en ts 

used in electronic digital computers man­
ufactured in Germany 

Technical literature of the U.S.A. presents 
many reports on usability and reliability of elec­
tronic components for computers. Up to now in 
Germany it had not been possible to make similar 
experiences on a large number of components. Since 
spring 1954 .the IBM at Sindelfingen near Stuttgart 
is manufactu~ing the Electronic Calculating Punch 
Type 604 equipped with German components. 

B e sid c s a short technical explanati 0 n of 
IBM Type 604 the author gives a descripti 0 n of 
used methods for testing, control and statistical 
evaluation of all components. This control has 
now been extended to some 10,000 tubes and so me 
100,000 resistors and capacitors. It is s how n 
to which degree the different components contri­
bute to the total number of errors. Further the 
kinds of errors in different components are ex­
pressed as percentage. 

Most of the tested components lihich were de­
fective have been eliminated at preventive main­
tenance in order to avoid a failure of the machine 
during computing. The method of preventive main­
tenance is described because an especially hig h 
reliability of computers is reached. 

The results obtained in Germany are compared 
with those obtained in U.S.A. 

49. R. Thun (Hof) 
Physical progranuning 
Tables are described which make possible the 

determination of 3-address-instructions by means 
of physico-technical considerations without dif­
ficult mathematical transformations. This method 
of progranuning may be useful for digital and an­
alog computers. 

50. B. Thuring (Karlsruhe) 



Computers and 
The automatic programming of UNIVAC by the A-2 

compiler system 
The A-2-compiler system provides a means 0 f 

automatic convers ion of a defined instruction code 
into another defined instruction code, the latter 
of which is the own code of the UNIVAC, the so­
called C-lO-code. The programs directing the 
computing operations are encoded by the C-lO-code 
which is a I-address code determinatingtheseque~ 
of the elementary operation steps. However, as the 
problems to be computed are originally given in a 
specific mathematical form requiring event u ally 
complex instructions (as for instance for calcu-
1ating a logarithm, a sinus, a polynomial sum 0 r 
for transferring a certain quantity of number s 
etc.), these complex instructions initially have 
to be encoded by a so-called·pseudo-code. In many 
cases these instructions tdll be 3-address-instruc­
tions, the addresses of which may often be va r i­
able. 

The conversion of the pseudo-code into the 
C-IO-code is accomplished automatically i nth e 
UNIVAC by a compiling method. Us ing this meth 0 d 
several C-lO subroutines have to be stored 0 n a 
magnetic tap'e (library tape). Another tap e 
(pseudo-code-tape) contains the problem converted 
by the pseudo-c ode. On the c ompi ler ins truc t ion 
tape the proper compiler program is t'lritten, b y 
which the required subroutines are s ele c ted by 
means of the pseudo-code instructions. The co m­
pilation of these tapes will give the final C-IO 
instruction tape. 

The contents of this tape is transferred into 
the working storage and will be used for perform­
ing the computations. 

The essential peculiarities of the C-lO cod e 
and the pseudo-code will be explained by samples. 

51. W. UbI (Wetzlar) 
Expanded switching technique at Z 5 according 

to experiences 
The author reports on some special modifica­

tions of std tching technique applied to (or being 
prepared for) Z 5 for (1) further simplificati 0 n 
of programming, (2) facilitation of checkin gin 
case of occurrence of an error, (3) reducti 0 n 0 f 
time necessary to solve a problem. 

(1) Jump order (conditional or not conditional 
which causes automatic punching of certain 
words to be scanned (automatic programming 
in case of similar problems). 

(2) Constants storage (constants of form 2a 'b) 
manually adjustable enables easy checking 
of the arithmetic unit. Recording of con­
tents of punched tape by automatic t y p e­
writing. 

(3) Operations to be tlorked out: sign y' 1x 
Maximum integral multiple of x. 

52. H. Unger (Darmstadt; Hannover) 
Works carried out by the Darmstadt mathemati­

cal computer group 
(1) Works on programming: COI!lposition, expan­

sion and examination of the instruction list 
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Automation 
Punched cards for input and output -- Scrutiniz­
ing time waste with and without Adressenreche n­
werk -- Invention of "Funfersprung" (j umping in 
spaces of 5 words) -- Effectiveness and size of a 
rapid access memory for storing instructions and 
numbers -- Special conversion routines and s u b­
routines, computing with double accuracy, comput­
ing td th complex numbers., computing of elementary 
functions -- Program input and insertion of sub­
routines - Sui table methods and time necess a r y 
for making programs. 

(2) Problems carried out, numerical methods: 
Works on the Darmstadt Bull punched card unit -­
Works on other punched card machines t.d th e 1 e c­
tronic arithmetic unit and on the Swedish c 0 m­
puter BESK. Statements on different methods 0 f 
practical analysis. 

53. S. Vaj da (Teddington/ England) 
.Experiences in Linear Programming on Computers 
Remarkable progress has already been made in 

the technique of processing and exhibiting data 
by means of electronic equipment. However it is 
equally important to develop methods of computa­
tion enabling us to draw conclusions. 

Linear Programming is one of these methods. 
It deals t.d th the maximization of a linear fo r m 
having variables subject to linear inequalities. 
The solution of such a problem may also require 
the use of electronic equipment. 

The talk contains an account of some experi­
ence in Linear Programming on compu.ters. Various 
methods will be mentioned and a new method will 
be described which may have some advantages over 
the methods used hitherto. 

54. R. De Vogelaere (Notre Dame, Indiana/USA) 
On a net.v method to solve in the large s 0 m e 

nonlinear differential equations u sin g 
highspeed digital computers 

The method depends on work of Poincare and 
Birkhoff. It is based on properties of transfor­
mations T such that there exists an involution R 
wi th (1R) 2 = 1. 

It can be applied, among others, to d iffe r­
ential equations of type 

X ::::. f(x,t) ldth f(x,t) - f(x,t +'t ) 

and with a symmetry condition, such as f(x,t) 
f(x,-t) 

or of type X=~U(x,y);·y =.!...U(x,y) with 
~x o~ 

U(",'a): U(X, -y). 

The transformation T is deducted fr~m the d i ~­
ferential equation, the relations R = 1, (TR) 
; 1 depend on the symmetry condition. 

The method permits to obtain most 0 f the 
periodic solutions stable and unstable, by inte­
grating with initial conditions depending on one 
parameter. The integration can be performedt.dth 
any step by step method, for instance the author's 



Computers and 
one (J. of Research, Nat. Bureau of St a Ii dar d s, 
March 1955). 

It has been used for the Stormer~s prgblem as 
well as for Duffing' s equation x "'" x + x = F cos 

"-> t. 

55. K. Wenke (Ludwigshafen) 
Experiences and problems for inversion of ma­

trices by punched card methods 
Statements on used computers - 0 per a t ion 

processing using elimination method -- time to be 
spent, experiences and problems on propagation of 
round-off errors. Matrices up to order 22 h a v e 
been practically treated till now. 

56. A. van Wijngaarden (Amsterdam!Niederlande) 
Scientific computing in the Netherlands 
The author surveys some special problems solved 

by automatic computing during the last years. 

57. M. V. Wilkes (Cambridge/Englanill 
The attainment of an optimum interval of i n­

tegration in numeri.cal, quadrature and solu­
tion of differential equations 

The procedure performing a numerical integra­
tion falls into two parts: (1) the divisionof the 
total interval of integration into a numberofsub­
intervals, and (2) the application of a suitable 
integration formula to each sub-interval in turn. 
If the sub-intervals chosen are too large in re­
lation to the formula used and to the a c cur a c y 
required, truncation errors Ifill be introduced; if 
they are looo small, excess i ve time lvill be c 0 n­
sumed in performing the integration. The pap e r 
is concerned tv! th the problem of devis ing methods, 
sui table for use with a digital computer, tV h ic h 
enable an approximately optimum division into sub­
intervals to be made automatically. 

58. F. Wippermann (Frankfurt) 
Use of computers for numerical weather p r e­

diction 
A survey is given on the development of methods 

of numerical weather prediction during the po s t­
war years. Mathematical problems and methods for 
their solution are discussed. Requirements for 
computers regarding computing speed and capacity 
of memory are explained. The achievements of meth­
ods for numerical weather prediction are prove d 
by recent resul ts • In U. S. A. and Sweden the s e 
numerical methods are already used for r 0 uti n e 

. tfeather prediction. 
.. 

59. H. Zemanek (Wien/Osterreich) 
Working on electronic computers and informa­

tion processing apparatus at the Institut 
fur Niederfrequenztechnik der Technischen 
Hochschule in Wien 

In connection with the working schedule of the 
institute on pUlsing techniques firstly problems 
raised regarding dimensioning of counting regis­
ters and then the development of a pulse counting 
device. Later on tVe began the construction of a 
computer the fixed program of, which is based 0 n 
the Gal ton board principle; for this pur p 0 s e 
polycathode glow-discharge counting tubes w ere 
developed, but because of their instability the 
computer could not be completed. 
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Automation 
The next model was an analogue computer for 

solution of equations .up to the 6th order equipped 
wi th a step slvi tch device for modification of var­
iables. By this solutions may be found automati­
cally to a certain degree. 

For education p_urposes a simple model 0 f a 
relay computer was constructed tvorking with :16 
memory cells for 18 binary digits and controlle d 
by punched tape. In spite of a minimum of te c h­
nical consumption the machine ShOL'iS all fea t'ure s 
of a program sequence controlled computer. 

Then we have built another relay computer for 
evaluation of logistic functions. Programming is 
carried out by means of plug-in cables and adjust­
ment of variables either manually or automaticalq 
by running all possible combinations to find truth 
value 0 or 1 of the function. 

A larger program sequence controlled computer 
shall be developed according to the moderate means 
at our disposal, using to a high degree transist­
ors~ A magnetic drum memory for 180,000 bits is 
under construction. 

Moreover, tve have copied the turtles of GREY 
WALTER using relays and a vocoder (recording only 
the spectrum of spoken language and thus reducing 
the band tvidth to approximately one tenth). F u r­
ther a computer is under construction automatically 
producing music-like sequences of sounds and thus 
having something like phantasy. 

60. H. Zemanek (Wien/Osterreich) 
The logistic relay computer of the Ins ti t u t 

fur NiederfrequenzteC'hnik der Technischen 
Hochschule Wien 

This computer is a further development of the 
apparatus buil t by Ferranti in England. It i s 
distinguished by more compact assembly, technical 
construction (without rectifiers) and some auxil­
iary ancl safety devices. It has been completed 
as Diploniarbei t Lvi thin the training schedule of our 
institute of technology. 

In case of a logistic function it may befirstly 
asked for its val ue. For this purpose the function 
can be programmed at the machine by means of plug­
in cables, variables can be adjusted; the computer 
indicates truth value. 

Secondly it may be asked t'ihich values nmst be 
assumed by the variables th'at the function assumes 
a definite value (0 or 1). Therefore the computer 
automatically nmst run all possible combinations 
anq indicate those corresponding with the condi­
tions. ,An example has been carried out: 7 vari­
ables give 128 combinations -- the running tim e 
for t'ihich is about 2 minutes without stop tim e • 
A secondary condition it may be required that only 
solutions with <?ne or more figures of variabl e s 
with the truth value 1 shall be indicated. 

Thirdly it may be asked in which way a given 
logistic function may be realized with a minimum 
of tecnnical consumption. Up to now, no computmg 
machine is known Lvhich can solve this pro b 1 e m; 
however, a smaller computer of SHANNON and MOORE 
allows discovery and location of superfluous con­
tacts. 
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- END -
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APPLICATIONS 
SPECIALISTS 

TECHNICAL 
WRITERS 

TRAINING 
SPECIALISTS 

with experience in 

• 

• 

Computer Programming 
& Operation 

Punched Card Systems 
& Procedures 

Here's an opportunity to join the fastest 

growing organization in the electronIc data 

processing field. ElectroData Corporation, 

now the third largest producer of digital com-

puter systems, needs personnel who have a 

thorough understanding of the use of machines 

in data processing, and who have a desire to 

advance in the applications and computer field. 

Experience in the fields of insurance, public 

utilities, production control and inventory 

control is especially desirable. Positions are 

open in all regional offices and in Pasadena. 

In complete confidence write to: 

Milton M. Stone 
Manager, Business Applications 

ELECTRODATA 
CORPORATION 

460 Sierra Madre Villa, Pasadena, California 



Forum 

FOOTNOTE -- NO, TRAILER-NOTE 

Bill Danch 

Munich, Germany 

8 

AUTOtlATIC 
COMPUTERS 

PHYSICIST or ENGINEER 

ANALOG COMPUTER 

We're looking for an individualist. We'd like him to be of a 
high order of analytical ability. and to have already become 
proficient in computer programing in support of activities in 
the fields of reactor physics, heat transfer, hydraulics, and 
mechanics. After that he will take the reins, and using his 
administrative abilities, show us that this is one position that 
is definitely fitted to the man. . 

If you have the vision to keep on looking ahead and are realistic 
enough to keep a staff looking ahead right up there with you, 
then we invite you to write in confidence to General Electric. 
For now, more than ever. people like you are creating the posi­
tions they will continue to grow with. Personal Interviews will 
be arranged with all selected candidates. 

El B 

In writing, please include your experience, age, academie background and technica{references. 
Mr. E. P. Galbraith Technical Personnel Placement 

GENERAL e ELECTRIC 
Richland, Washington 
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(cont'd from page 11) Computers 
variety of problems encountered in government 
operations, it must be highly flexible in char­
acter. Moreover the facility will provide our 
staff with increased research and engineering 
experience. 
Modular Construction of Electronic Eguipmen t 
(Project Tinkertoy) 

There is one other important example oftvork 
along quite different lines.' This deals wi th 
our '''ork for the Navy Bureau of Aeronautics on 
a system for the mechanized production of elec­
tronic equipment. 

The extens i ve dependence of modern miB t ary 
equipment upon electronic devices led the Navy 
to seek lvays of increasing its mobiliz at ion 
potential tvith a system which might eliminate 
some of the previously experienced difficul t -
ies. Important among these difficulties are 
such factors as (1) extreme dependence on many 
sources of supply for components which during 
periods of rapid expansion of production ca n 
lead to many bottlenecks, (2) long lead tim e 
necessary to get large-scale production lines 
for military equipment into operation, (3) high 
degree of variability in product performance 
characteristics, leading to extensive and com­
plicated maintenance problems particularly for 
mili tary equipment (various estimates give the 
maintenance costs of military electronic ~­
ment as 5 to 100 times the initial cost), and 
(4) extensive dependence of production tec h­
niques on hand methods. It is a curious anom­
aly that this industry, whose products h a ve 
been widely heralded as making possible auto­
matic factories for other industries, is in its 
OlVn production technique extensively dependent 
on manual labor. Basic design systems for the 
production of electronic equipmenthavechanged 
very little since the mid-1920's, l'Ihe nth e 
inverted cake pan type of chassis ass em b 1 y 
lvas evol ved. 

The project consisted of tt'lO parts: first, 
the development of a modular system for the 
design of electronic equipment and, sec 0 n d" 
the design of automatic machines for process­
ing and assembling the components of the moddar 
system. Solution of the first was considered 
essential to the successful completion of the 
second since early analysis led to the conclu­
sion that any mechanized system which w 0 u 1 d 
assemble conventional components inconvention­
al layouts would be unacceptably cumbers 0 m e 
and inflexible. The modula~ design system is 
based on a standard building block, a 7 /8 " 
square, notched ceramic wafer. Components 
such as resistors, capacitors, rep e tit i ve 
circui t elements and tube sockets ar e mad e 
integral t11 th the ceramic building b 1 0 c k • 
These are assembled in skyscraper-type struc­
tures yielding a standard module for e a c h 
circuit stage. Devising circuit layo ut s by 
this approach involves planning in three d i- " 
mens ions rather than the conventional t tV 0 

dimensional approach heretofore e m ploy e d. 
These standard building blocks and mod u 1 e s 

and Automation 
are readily adaptable to automatic mac h i n e 
methods. During the assembly, 10~fo automatic 
testing is provided for components and s uba s­
semblies. The resulting product .shOIIS an e x­
tremely high degree of uniformity. Flexibility 
is assured in that a production line can b e 
converted in a matter of hours from building a 
civilian type product, such as a radio receiv­
ing set, to building complex military electronic 
equipment. This provides an unusual capability 
in standby capacity. Further proof of the flex­
ibili ty is provided by the fact that a tV ide 
variety of types of electronic equipment h ave 
been designed for assembly by the modular tech­
nique. The modular design and ass e mb 1 y also 
afford an unusual possibility in standard pack­
ages for subassemblies with attendant simplif­
ication of the maintenance and repair problems. 

These developments l.vere turned over to in­
dustry about two years ago and severalcompanfus 
are now engaged in the production of electromc 
items using modular techniques. 

Summary 

This has been a long presentation 0 n m y 
part, I know. But I think it was necessary to 
give the members of this Committee a fa i r 1 y 
complete history of the development and appli­
cation of techniques in automation. If I may 
summarize nOlv, I would make these points. 

Automation is not nel."l. It is the natural 
outgrowth of scientific research and develop­
ment in the field of mechanization. It is new 
only in the sense that recent advances in the 
field of electronics and communication can now 
be applied to mechanization. And just as pre­
vious advances in mechanization have helped to 
further our civilization and to increase 0 u r 
productive capacity, so automation offers prom­
ises of even greater benefit. Automation makes 
use of the high-speed capabilities of e 1 e c­
tronic data-processing devices and computers. 
These new devices promise to serve society in 
several t"lays. They will be effective tools 
for increasing productivity and for production 
control. They will relieve considerably th e 
massive paper-handling and processing problems 
of the Nation's businesses and offices. The y 
lvill be high-speed servants for the efficient 
management of complex organizations, suc h as 
Government agencies. They offer to sci en c e 
and engineering a magnificent tool for under­
taking scientific problems ~vhich were hitherto 
impossible because of the length of time r e­
quired for solution. 

These I think are the promises of the s e 
net'l machines. But I urge you to remember that 
this enlargement of our productive cap a cit y 
comes about because of advances in mechaniza­
tion tvhich, in turn, are dependent up 0 nan 
enlarged scientific program. As l.'ie g rolY, t'ie 
become more and more compl ex. Continued re­
search helps us to cope tvi th this complexity. 

- INn -
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ROBOT 
SHOW STOPPERS 
Did you see our story 
Magazine, March 19, pp 

in L if e 
173-176 ? 

From time to time you may nee d t 0 

help organize a display in a business 
show including some device that you 
hope l'Jill "STOP" every pers 0 n at­
tending the show and make him notice 
your display - a device Hhich may 
be called a "SHOW-STOPPER". 

In addition to publishing the maga­
zine "COMPUTERS AND AlITOMATION", we 
have for five years been developing 
nnd constructing "ROBOT SHOW-STO P­
rffiS", small robot machines th a t 
respond to their environmen tan d 
beh ave by themselves. Tl\'o of them 
are: 

RELAY MOE: A machine that will play 
the game Ti t-Tat-Toe with a human 
being, and either win or draw all 
the time, or (depending 0 nth e 
setting of a switch) will some­
times lose, so as to make the game 
more interes ting for the hum an 
being (was at the I.R. E. Show, in 
Guardian Electric's exhibit; see 

Ffi picture in Life Magazine); 
explore a maze, find "food", and 

SQUEE: An electronic robot squir­
rel that will hunt for a "nut" 
indicated by a person in the 
audience, pick it up in his 
"hands", take the nut to his 
"nest", there leave it and then. 
hunt for more nuts (see picture 
in Life Magazine); 

Besides these we have other small 
robots finished or under development. 
These machines may be rented for 
ShOIVS under certain condi tions; al­
so, modifications of the small ro­
bots to fit a particular purp 0 se 
are often possible. 

To: Berkeley Enterprises Inc., 
513 Ave. of the Americas, R156 

New York 11, N. Y. 

Please send us more informa ti 0 n 
about your ROBOT SHOW STOPPERS. The 
advertising application l\fe have i n 

mind is: ________________________ _ 

From: (Organization) 

(Address) 

(Filled in by: Name, Title, Date) 

transistor and 
digital computer techniques 

APPLIED TO THE DESIGN, DEVELOPMENT 
AND APPLICATION OF 

----------~----------
AUTOMATIC RADAR DATA PROCESSING, 

TRANSMISSION AND CORRELATION 

IN LARGE GROUND NETWORKS 

Digital computers 
similar to successful 

Hughes airborne fire control 
computers are being 

applied by the Ground Systems 
Department to the 

information processing and 
computing functions of 

large ground radar weapons 
control systems. 

The application of digital and 
transistor techniques to the prob­
lems of large ground radar net­
works has created new positions 
at all levels in the Ground Sys­
tems Department. Engineers and 
physicists with experience in the 
fields listed, or with exceptional 
ability, are invited to consider 
joining us. 

TRANSISTOR CIRCUITS • DIGITAL COMPUTING NE.TS • 

MAGNETIC DRUM AND CORE MEMORY. LOGICAL DESIGN. 

PROGRAMMING. VERY HIGH POWER MODULATORS AND 

TRANSMITTERS • INPUT AND OUTPUT DEVICES. 

Scientific 

Staff Relations 

SPECIAL DISPLAYS. MICROWAVE CIRCUITS 

Culver City, Los Angeles County, California 
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NEW PATENTS 

RAYMONO R. SKOLNICK 
P.eg. Patent Agent 
Ford Instrument Co. 

Div. of Sperry Rand Corp. 
Long Island City 1, N.Y. 

The follmving is a compilation of paten t s 2,729,742 I Frederick N. Brauer, Jenkintown, 
pe~taining to computers and associated equip- Pa. I Philco Corp., Philadelphia, Pa. I A 
ment from the Official Gazette of the United pulse-operated timing circuit. 
States Patent Office, dates of issue as indi- 2,729,772 I Corles M. Perkins I Minneapolis, 
cated. Each entry consists of: patent number I Minn. I Bendix Aviation Corp., Teterb 0 r 0 , 

inventor(s) I assignee I invention. N. J. I A device for amplifying the us ab 1 e 

December 27, 1955: 2,728,524/-/John H. Neher, 
Wynnell.tood, Pa. I For use in an analog c 0 m­
puter, a timing and testing circuit for de­
termining temperature transients by electric 
analogy. 

2,728,882 I Charles L. Cohen, Hyattsville,Md.1 
ACF Industries, Inc., N. J. I A compute r 
stabiliZing system. 

2,728,886 I Nicholas Rohats, Scotia, N. Y. I 
General Electric Co., N. Y. I An ele c t ric 
control circuit. 

2,728,887 I Stuart C. Rockafellm\f, Farmington, 
Mich. I Robotron Corp., Detroit, Mich. I A 
variable voltage rectifier system fro m a 
three-phase line source. 

2,728,899 I Wayne M. Ross, Seattle, Wash. I 
Minneapolis-HoneYIvell Regulator Co., Minne­
apolis, Minn. I A receiver blanking circuit 
for pulse transmission-reception systems. 

2,728,900 I Wayne M. Ross, Seattle, Wash. I 
Minneapolis-lloneywell Regulator Co., Minne­
apolis, Minn. I A pulse timer and receiver 
for auto'matic gain control in pulsed obj ec t­
locating systems. 

2,728,902 I Harry B. White, Canton, and Maurke 
D. Stahl and Jack E. Duff, North Can ton, 
Ohio I U.S.A. I An apparatus for supersonic 
ranging and detection. 

2,728,907 I Carl E. Grunsky, Garden City,N.Y.I 
Sperry Rand Corp., Del. / Servo systems for 
pulse signals. 

January 3, 1956: 2,729,106 I James C.Mathie­
sen, Pleasantville, N. Y. I Norden-Ket a y 
Corp., Ill. I An air-supported gyroscope. 

2,/29,107 I Frederick D. Braddon, Ba by lon, 
N. Y. I Sperry Rand Corp., Del. I A thre e 
axis gyroscopic reference instrument. 

2,729,701 I Maurice Moise Levy, London, Eng. I 
The General Electric Co., Ltd., Lon don, 
Eng. I An electric pulSE} code mod u 1 at ion 
system for periodically generating a grou p 
of coded pulses representative of the instan­
taneous value of a magni tude lvhich may vary 
within a given range. 

2,729,727 I Everett W. Molloy, South San Ga­
briel, and Harold R. Schultz, Anaheim, Cal­
if. I Beckman Instruments, Inc., Fullerton, 
Calif. I A variable impedance device. 

signals and rejecting the spurious signal s 
of a signal source II/hich develops s i g n a 1 
voltages in response to a change in a condi­
tion to be measured. 

2,729,773 I Floyd G. Steele, La Jolla, Calif.1 
Digital Control Systems, Inc., Calif. I An 
electric motor control system employing d i­
function signals. 

2,729,774 I Floyd G. Steele, La Jolla, Calif.1 
Digital Control Systems, Inc., Calif. IA~­
function non-linear servo system. 

2,729,781 I Rostvell W. Gilbert, Montclair,N.J. 
I Weston Electrical Instrument Corp., Netvark, 
N. J. I An electromagnetic transformer. 

2,729,807 I John O. Paivinen, Aldan, Pa. I Bur­
roughs Corp., Detroit, Mich. I A gat e and 
memory circuit utilizing magetic cores. 

2,729,808 I Isaac Levin Auerbach, Philadelphia, 
and John Oliver Pai vinen, Aldan, Pa. I B u r­
roughs Corp., Detroit, Mich. I Pulse gating 
circuits and methods. 

2,729,809 I Robert G. Hester, Redondo Be a c h , 
Calif. I U.S.A. I A polarity selector. 

2,729,811 I Paul Francois Marie Gloess, Paris, 
Fr. I Societe D'Electronique et d' Automatisme, 
Paris, Fr. I A method of electrically conver­
ting a number in a numeration system into a 
number of another numeration system of an or­
der inferior to the first numeration system. 

2,729,812 I Dale M. Jahn, Garden City, N.Y. I 
Sperry Rand Corp., Del. I An apparatus for 
converting digital inform ation to an amlog voltage. 

January 10, 1956: 2,730,300 I Henry C. Savino, 
Hackensack, N. J.I-I A computing and indicat­
ing system for showing deviations fro m a 
control unit. 

2,730,301 I Bernard Delacour Beamish, New Ro­
chelle, N. Y. I-IAn electric can co u n t e r 
circuit for counting objects moving along a 
common path. 

2,730,568 I Leon H. Reagon, Richland, Wash. I 
General Dynamics Corp., Del. I A sta r tin g 
next idle register. 

2,730,573 I Hugh Brougham Sedgfield, Barne s 
Common, London, and Frederick Arthur Summer­
lin, Lee, London, Eng. I The Sperry Gyroscope 
CO' t Ltd., Brentford, Eng. ; A fee d-b a c k 
amplifier system and servo mechanism that is 
adapted to respond to input changes at very 

(cont'd on page 42) 
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Did you see our story in Life 
Magazine, March 19, pp 173-176 ? 

MAKE YOUR OWN BABY GENIUS COMPUIERS 
WITH 

GENIAC 
Electric Brain 

Construction Kit No.1 

Diagram of the versa­
tile multiple stdtch, 
which can be assembled 
to make any s tv i t'c h 
cOmbination from 16 
decks of 2 positions, 
to 2 decks of 16 posi­
tions. 

This kit is an introduc tion to the 
design of arithmetical, logica 1 , 
reas oning, comruting, puzzle-sol vi1'lJ, 
and game-playing circui ts. It i s 
simple enough for intelligent boy s 
to assemble, and yet is instructive 
to computer men because it shows how 
many kinds of computing and reason­
ing circuits can be made from simple 
~omponents. 

With this kit and 64-page manual, 
you can easily make over 30 sma 1 1 
electric brain machines that exhibit 
intelligent behavior. Each runs on 
one flashlight battery. All connec­
tions Hi th nuts and bolts; no s 0 1-
dering required. Price, $17.95 (add 
80t for shipment in U. S. t'Ves t of 
Mississippi, $1.80 for shipment 
outside U. S.). If not satisfactory, 
returnable in seven days for full 
refund. 

A few of the machines you can make: 
Logic Machines: Reasoning, Syllogism 
Machine, Intell igence Tes ting. Game­
playing Machines: Nim, Ti t-tat-toe • 
Ad thmetic Machines: Adding, S u b­
tracting, Multiplying, Divid in g, 
Carrying, etc. Cryptographic Machines: 
Secret Coder and Decoder, Combination 
Locks. Puzzle Machines: The Space 
Ship Airlock, The Fox Hen Corn and 
Hired Man, Douglas Macdonald's Will, 
The Uranium Ship and the Space Pir­
ates. 

--------Mail this Request--------­
or a Copy of It 

Berkeley Enterprises, Inc. 
513 Avenue of the Americas, R156 
New York 11, N. Y. 

Please send me Geniac Kit ao. 1 and 
Manual. Price, $17.95 (add tlO¢ for 
shipment in U. S. west of Mississippi, 
$1.80 for shipment outside U. S. ) 
1 enclose in full 
payment. (If in good condition, it 
is returnable in seven days for full 
refund.) My name and address are 
attached. 

OPPORTUNITY IN SOUTHERN CALIFORNIA 

* 

excellent salaries for-

JIJ) II CG ]I TAlL 

who can fill key creative posts 

in long-range, non-military 

research and design 

FOR ADVANCED 

BUSINESS 

COMPUTER SYSTEMS 

* $ENIOR ELECTRONICS 
ENGINEERS 

To specialize in research and design 
for advanced business computer sys­
tems. Must have excepfional creative 
ability, plus knowledge of vacuum 
tube circuit design, transistor 
circuitry. 

* SENIOR DIGITAL COMPUTER TRANSISTOR CIRCUITRY 
ENGINEERS 

For projects in advanced computer 
design, development apd application. 
Must have thorough knowledge of 
digital computer logic and circuitry, 
input-output devices, programming. 

ENGINEERS 

For advanced research and design in 
computer transistor circuitry. 
Capabilities should include ability 
to direct others in new project work. 

OPPORTUNITY FOR ELECTRONIC OR ELECTRICAL ENGINEERS 

Background in one or more of the fields below equips you for excellent 
career positions with NCR Electronics Division: 
LOGICAL DESIGN. FERROELECTRICS • MAGNETIC CORES. COMPUTER 

SYSTEMS. TRANSISTOR CIRCUITS. INPUT·OUTPUT DEVICES 

APPLICATIONS OF PHYSICS. COMPUTER SYSTEMS SPECS. 

DEF. OF SYSTEM REQUIREMENTS 

"GROUND FLOOR" OPPORTUNITY WITH UNUSUAL STABILITY 

Openings listed here are for the basic organization of the 
NCR Electronics Division. If you qualify for one of them, you'll be a 
key member of this fast-developing division of one of America's 
top companies. You'll enjoy the freedom of a small, select research 
group - operated by engineers for engineers - as well as the exceptional 
financial stability of a large, long-established firm. A full program 
of employee benefits, too. New, modern, air-conditioned plant with 
every modern research and development facility in a conveniently 
situated Los Angeles suburb. * For illustrated company brochure, write Director of Personnel. 

~* 
·:rRADEMARIC 

NATIONAL CASH REGISTER COMPANY 
E L E CT RON I C S D I V I S ION 3348 West El Segundo BIfid., Hawthorne, Calif. 
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( cont' d from page .40 ) 

10w,fJ;equencies. 
Computers and Automation 

2,730,574 ; Frederick H. Belsey, Sale, Eng. ; 
General Electric Co., N.Y. ; A mUlti-stage 
magnetic amplifier having a plurality of 
push-pull connected stages in cascaded con­
nection. 

2,730,576 ; Robert S. Caruthers, Mountain 
Lakes, N.J. ; Bell Telephone Lab., Inc~, 
Netv York, N.Y. ; A miniaturized transistor 
amplifier circuit. 

2,730,617 ; George H. Marmont, Hollywood, Cal­
if., and Bernard M. 01 i ver, Morris tmvn, N.J. 
/ Bell Telephone Lab., Inc., New York, 
N.Y. / A timing circuit. 

2,730,619 / Willipm S. Parnell, Glen Burnie, 
and John W. Taylor, Jr., Baltimore, Md. / 
U.S.A. / An oscillator control. 

2,730,620 ; Otto H. Schmitt, Minneapolis, 
Minn., and Winfield E. Fromm, Roslyn, N.Y.; 
Airborne Instruments Lab., Inc., Mineola, 
N.Y. / A variable frequency signal genera­
tor. 

2,730,624 / Alvin Hahnel, Little Silver, N.J./ 
U.S.A. ; A frequency multiplier circuit. 

2,730,632 / Daniel L. Curtis, Venice, Calif./ 
Hughes Aircraft Co., Del. / A diode gating 
circui t. 

2,730,657 ; Stuart C. Rockafellow, Farmington, 
Mich. / Robotron Corp., Detroit, Mich. / A 
multiple phase control system. 

2,730,658 / Willem Six, Eindhoven, Neth. / 
Hartford National Bank and Trust Co., Hart­
ford, Conn. / An apparatus for counting pw­
ses. 

2,730,676 / Ronald Hugh Barker, Christchurch, 
Eng. / National Research Development. Corp., 
London, Eng. / A cyclic permuting pulse code 
system. 

January 17, 1956: 2,731,199 / Ioino Ghertman 
and Edmund Febvrd, St. Mande, Fr. / Inter­
national Business Machines Corp. / Net\, York, 
N.Y. / A computing mechanism for checking 
computations. 

2,731,200 / Albert C. Koelsch, Jr., Poughkeep­
sie, N.Y. / International Business Machines 
Corp., New York, N.Y. / A combined record 
sensing and storage system. 

2,731,201 ; Leonard R. Harper, Poughkeepsie, 
N.Y. / International Business Machines Corp., 
New York, N.Y. / An electronic counter com­
prising at least four bistable devices con­
nected in cascade. 

2,731,203 / James G. Miles, Minneapolis, Mim./ 
Sperry Rand Corp., Del. / A saturable core 
circuit for counting and the like. 

2,731,519 / Robert W. Bordewieck, Southboro, 
Mass. / Moore Electronic Lab., Inc., Wor­
cester, Mass. / A special low impedance out­
put circuit for high chain bridge amplifier. 

2,731,521 / Jack A. Crawford, China Lake, Cal­
if. / U.S.A. / A magnetic amplifier. 

2,731,571 / Button Chause, Cambridge, Mass. ; 
U.S.A. / A delay circuit. 

2,731,594 ; Stuart C. Rockafellow, Farmington, 

Mich. ; Robotr.on Corp., Detro! t, Mich. ; An 
apparatus for simultaneously shifting the 
phase of each phase circuit of a multiphase 
system. 

2,731,595 ; George R. Gamertsfelder, Water­
town, Mass. ; U.S.A. ; A phase shifting cir­
cuit comprising an impedance network made 
up of resistance and inductive elements. 

January 24, 1956: 2,732,497 / Robert D. Han­
cock, Compton, Calif. / Northrop Aircraft 
Inc., Hatvthorne, Calif. / A pulse generator. 

2,732,504 / Floyd G. Steele, Long Beach, Cal­
if. / Northrop Aircraft, Inc., Hawthorne, 
Calif. / A linear cam computer. 

2,732,505 / Alec Hervey Bennett Walker and 
Kenneth G. King, London, Eng. ; Westinghouse 
Brake and Signal Co., Ltd., London, Eng. / 
An electric control apparatus. 

2,732,520 / Georges Rene Covanault, Vitry-sur­
Seine, Fr. / Societe Alsacienne de construc­
tions Mecaniques, Paris, Fr. ; An electrical 
servo-mechanism:. END _ 

.. ,--------- *---------* 
BULK SUBSCRIPTION RATES 

These rates apply to subscriptions coming in 
together direct to the pqblisher. For example, 
if 5 subscriptions come in together, the sav­
ing on each one-year subscription tV ill be 24 
percent, and on each two-year subscription lvi11 
be 31 percent. The bulk subscription rat e s, 
depending on the number o.f simul taneous s u b­
scriptions received, follow: 

Bulk Subscription Rates 
(United States) 

Number of 
Simultaneous 
Subscriptions 

10 or more 
5 to 9 

4 
3 
2 

Rate for Each Subscription, and 
Resulting Saving to Subscriber 

One Year Two Years 

$3.80, 31% $6.60, 37% 
4.20, 24 7.25, 31 
4.60, 16 8.00, 24 
5.00, 9 8.80, 16 
5.25, 5 9.55, 9 

For Canada, add 50 cents for each year; 0 u t­
side of the United States and Canada, add $1.00 
for each year. 

~:; --------- 1.; --------- * 
SPECIAL ISSUES OF 

~~COMPUTERS AND AUTOMATION" 

The June issue of "Computers and Automa­
tion" commencing with June, 1955, is aspecial 
issue, "The Computer Directory." 

For detai Is about the next com put e r 
directory, see "The Computer Directory, 1956: 
* tice. " 
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,--------------------1 
I A key technical position with a fast-growing I I new unit of GE is now open. It involves I 

guiding and integrating extensive analysis I 
of bomber defense systems, including mis-
siles, to determine modern bomber armament 
requirements. 

To handle this complex operation, you should 
have 7-9 years experience in the field of air­
craft defensive armament or missiles sys­
tems, a B.S. in Physics, Engineering Physics, 
Math, or Engineering, and experience and 
familiarity with digital-analog computers. 

The Aircraft Products Department, formed 
only three years ago, is expanding rapidly 
and has much to offer the career-minded 
engineer. Its location is exceptionally fine 
for living and working. 

Write in confidence to: 

Mr. C. E. Irwin 
Engineering Administration 

AIRCRAFf PRODUCTS DEPT. 

GENERAL _ ELECTRIC 
600 Main Street • Johnson City, N. Y. 

L __________________ ~ 

AIIJIIA 
pioneers in 

INERTIAL 
NAYIGATION 

Immediate openings for 
Supervisory and Staff 

positions as well as for 

Senior Engineers, 
Engineers, and 

Associate Engineers, 

experienced in: 

STABILIZING DEVICES SYSTEMS EVALUATION 
SERVOMECHANISMS GYROSCOPICS 

AUTOMATIC CONTROLS DIGITAL COMPUTERS 
THERMODYNAMICS ACCELEROMETERS 

OPTICS TELEMETRY 
ENVIRONMENTAL RESEARCH GUIDANCE SYSTEMS 

TIRANSFORMERS 

ARMA, recognized for its accomplishments in the fields 
of navigation and fire control, is a leader in the 
development of Inerti~l Navigation. This new system 
deals solely with space, time and acceleration ... 
acting independently of external influences. 

Creative engineering of the highest order is required 
to develop components making Inertial Navigation 
possible:. accelerometers to measure acceleration; 
integrators to convert this information into velocity 
and distance; gyros to provide directional reference 
and hold the system stable; computers to calculate 
course-to-steer and distance-to-go. Components 
must meet rigid weight and size requirements ... 
and function with undreamed-of accuracy. 

ARMA, one of America's largest producers of 
ultra-precise equipment, offers unlimited opportunity 
for engineers to help in this great endeavor. 
Challenging projects and ARMA's extensive.. 
supplementary benefits make an ARMA career 
doubly attractive. 

Send resume to: 

~ "111.11 Technical Personnel Dept. 2·500 
IW .. , Division of American Bosch Arma Corporation 

Roosevelt Field, Garde~ City, Long Island, N. Y. 
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COMPUTERS AND AUTOMATION - Back Copies 
REFERENCr.: INFORMATION: (with notes regarding latest 

issues containing same) 
Organiz ations: 

Roster of Organizations in the Com pu t e r 
Field (Dec. 1955) 

Roster of Computing Services (Dec. 1955) 
Roster of Consulting Services (June 1955) 

Computing Machinery and Automation: 
TYpes of Automatlc Computing Machinery (Dec. 

1955) 
List of Automatic Computers (Feb. and April 

1955) 
Outstanding Examples of Automation (J u 1 y 

1954) 
Commercial Automatic Computers (Dec. 1954) 
Types oi Components of Automatic Computing 

Machinery (March 1955) 

Products and Services in the Computer Field: 
Products and Services for Sale (June 1955) 
Classes of Produets and Services (June1955) 

Words and Terms: 
Glossary of Terms and Expressions in the 

Computer Field (Jan. 1956) 

Information and Publications: 
Books and Other Publications (many issues) 
Netv Patents (nearly every issue) 
Roster of Magazines (Dec. 1955) 
Titles and Abstracts of Papers Give n at 

Meetings (many issues) 

People: 
MIo's Who in the Computer Field (June and 

Sept. 1955) 

June: THE COMPUTER DIRECTORY, 1955 (164 pages): 
Part 1: Who's Who in the Computer Field 
Part 2: Roster of Organizations in the Co m­

puter Field 
Part 3: The Computer Field: Products and 

Services for Sale 
July: Mathematics, the Schools, and the Oracle -

Alston S. Householder 
The Application of Automatic Computing Equip­

ment to Savings Bank Operations -- R. Hunt 
Brown 

The Book Reviewer -- Rose Orente 
Linear Programming and Computers, Par t I 

Chandler Davis 
August: The Automation of Bank Check Processing 

R. Hunt Brown 
Linear Programming and Computers, Part II 

Chandler Davis 
Justifying the Use of an Automatic Computer 

Ned Chapin 
Charting on Automatic Data Processing Systems 

-- Harry Eisenpress, James L. McPherson, and 
Julius Shiskin 

A Rotating Reading Head for Magnetic Tape and 
Wire -- National Bureau of Standards 

Some Curiosities of Binary Arithmetic Usefu 1 
in Testing Binary Computers -- Andre 1f D. 
Booth 

September: A Big Inventory Problem and the IBM 
702 -- Neil Macdonald 
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Publications for Business on Automatic C0lll>uters: 
A Basic Listing -- Ned Chapin 

Franchise -- Isaac Asimov 
Automatic Coding for Digital Computers -- G. M. 

Hopper 
Automatic Programming: The A-2 Compiler System 

-- Part 1 
October: The Brain and Learned Behavior -- Dr. 

Harry F. Harlow 
Automatic Programming: The A-2 Compiler System 

-- Part 2 
Who Are Manning the New Computers? -- Joh n M. 

Breen ' 
November: Automatic Answering of Inquiries -- L. 

E. Griffith 
Found: A "Lost" Moon -- Dr. Paul Herget 
Mister Andrew Lloyd -- R. W. Wallace 

December: Digital Computers in Eastern Europe 
Alston S. Householder 

Automatic Airways -- Henry T. Simmons 
January. 1956: Machines and Religion -- Elliot 

Gruenberg 
Automatic Coding Techniques for Business D a t a 

Processing: Directions of Development 
Charles W. Adams, Bruce Moncreiff 

What is a Computer? -- Neil D. Macdonald 
February: The Function of Automatic Programming 

for Computers in Business Data Processing-­
R. E. Rossheim 

Computers and Engineering Education -- Paul E. 
Stanley 

The Planning Behind the IBM 702 Ins ta11at ion 
at Chrysler Corporation -- Eugene Lindstrom 

March: Organization of a Programming Library for 
a Digital Computer Center -- Werner L.Frank 

Growth of IBM Electronic Data-Processing Oper­
ations on the West Coast -- Neil D.Macdonald 

Translating Spoken English into Written Word s 
-- E. C. Berkeley 

IBM Trust Suit Ended by Decree 

BACK COPIES: Price, if available, $1. 25 e a c h , 
except June, 1955, $4.00. Vol. 1, no.l,Sept. 
1951, to vol. 1, no. 3, July, 1952: out 0 f 
print. Vol. 1, no. 4, Oct. 1952: in print. 
Vol. 2, no. 1, Jan. 1953, to vol. 2, no. 9, 
Dec. 1953: in print, except March, no.2 , 
May, no. 4, and July, no. 5. Vol. 3, no. 1, 
Jan. 1954, to vol. 3", no. 10, Dec. 1954: in 
print. Vol. 4, 1955, no. 1 to 12, in print. 

A subscription (see rates on page 4) may b e 
specified to begin with the current month's or 
the preceding month's issue. 

WRITE TO: 

Berkeley Enterprises, Inc. 
Publisher of COMPUTERS AND AUTOMATION 

513 Avenue' of the Americas 
New York 11, N. Y. 



Mathematical Analyst Keith Kersery loads 
jet transport flutter problem into one 
of Lockheed's two 701 'So On order: two 
704's to help keep Lockheed in fore­
front of numerical analysis and pro­
duction corurol data processing. 

704's and 701's speed 

Lockheed research in 

numerical analysis 

LOCKHEED 
BURBANK 

With two 701 digital computers already in operation, Lockheed 
has ordered two 704's to permit greater application of numerical 
analysis to complex aeronautical problems now being 
approached. Scheduled for delivery early next year, the 704's 
will replace the 701 'So 

Much of the work scheduled or in progress is classified. 
However, two significant features are significant to career-minded 
Mathematical Analysts: 1) the wide variety of assignments 
created by Lockheed's diversified development program and 
2) the advanced nature of the work, which falls largely into 
unexplored areas of numerical analysis. -

Career positions for Mathematical Analysts 

Lockheed's expanding development program in nuclear energy, 
turbo-prop and jet transports, radar search planes, extremely high­
speed aircraft and other classified projects has created a number of 
openings for Mathematical Analysts to work on the 704's. 

Lockheed offers you attractive salaries, generous travel and moving 
allowances which enable you and your family to move to Southern 
California at virtually no expense; and an extremely wide range of 
employe benefits which add approximately 14% to each engineer's 
salary in the form of insurance, retirement pension, etc. 

Those interested in advanced work in this field are invited to 
write E. W. Des Lauriers, Dept. MA-31-4. 

AIRCRAFT CORPORATION • CALIFORNIA DIVISION 

CALIFORNIA 
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ADVERTISING IN ~~COMPUTERS AND AUTOMATION" 

Memorandum from Berkeley Enterprises, Inc. 
Publisher of COMPUTERS AND AlJTO:t1ATION 
513 Ave. of the Americas. New York 11, N.Y. 

1. What is "COMPUTERS AND AUfOMATION"? It is 
a monthly maga~ine containing articles, papers, 
and reference information related to computing 
machinery, robots, automatic control, cybernet­
ics, automation, etc. One important piece of 
reference information published is the "Ros t e r 
of Organi~ations in the Field of Computers and 
Automation" • The bas ic subscription rat e is 
$5.50 a year in the Uni ted States. Sin g 1 e 
copies are $1.25, except June, 1955, "The Com­
puter Directory" (164 pages, $ 4.00). For the 
titles of articles and papers in recent issues 
of the maga~ine, see the "Back Copies" page in 
this issue. 

2. What is the circulation? The circulation 
includes 2000 subscribers (as of Feb9l0): over 
300 purchasers of individual back copies; and 
an estimated 2500 nonsubscribing readers. The 
logical readers of COMPUTERS AND AUTOMATION 
are people concerned wi th the field of computers 
and automation. These include a great number 
of people lvho will make recommendations to the:ir 
organizations about purchasing computing ma­
chinery, similar machinery, and components, 
and whose decisions may involve very substan­
tial figures. The print order for theApr. 
issue wa5 2700 copies. The overrun is largely 
held for eventual sale as back copies, and in 
the case of several issues the overrun has 
been exhausted through such sale. 

3. What type of advertis ing does COMP UTE RS 
AND AUTOMATION take? The purpose of the mag­
a~ine is to be factual and to the point. For 
this purpose the kind of advertising lvanted is 
the kind that answers questions factually. We 
recommend for the audience that we reach, that 
advertising be factual, useful, interesting, 
understandable, and new from issue to issue. 
We reserve the right not to accept advertismg 
that does not meet our standards. 

4. What are the specifications and cost 0 f 
advertising? COMPUTERS AND AUfOMATIONis pub­
lished on pages 8~" x 11" (ad si~e, 7" x 10") 
and produced by photooffset, except that print­
ed sheet advertising may be inserted and bound 
in with the maga~ine in most cases. The clos­
ing date for any issue is approximate 1 y th e 
10th of the month preceding. If possible, the 
company advertising should produce final copy. 
For photooffset, the copy should be exact I y 
as desired, actual size, and a~sembled, and 
may include typing, writing, 1 in e dr a win g, 
printing, screened half tones, and any othe r 
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copy that may be put under the ph oto 0 f f set 
camera without further preparation. Unscreened 
photographic prints and any other copy requirmg 
addi tional preparation for photooffset shou 1 d 
b~ furnished separately; it will be prep a red, 
finished, and charged to the advertiser a t 
small additional costs. In the case of printed 
inserts, a sufficient quantity for the issu e 
should be shipped to our printer, addres s on 
request. 

Display advertising is sold in units of a full 
page (ad sh:;e T' x 10", basic rate, $190) two­
thirds page (basic rate, $145),. and half pag e 
(basic rate, $97); back cover, $370; in sid e 
front or back cover, $230. Extra for color red 
(full pages only and only in certain pasi tions), 
35%. Two-page printed insert (one sheet), $320; 
four-page printed insert (two sheets), $590. 
Classified advertising is sold by the 11/ 0 r d 
(60 cents a word) wi th a minimum of 20 words. 

5. Who are our advertisers? Our advertisers 
in recent issues have included the follow in g 
companies, among others: 

Aircraft-Marine Products, Inc. 
American Bosch Corp. 
Ampex Corp. 
Armour Research Foundation 
Arnold Engineering Co. 
Automatic Electric Co. 
Bendix Aviation Corp. 
Cambridge Thermionic Corp. 
Epsco, Inc. 
Ferranti Electric Co. 
Ferroxcube Corp. of America 
General Electric Co. 
Hughes Research and Development Lab. 
International Business Machines Corp. 
Lockheed Aircraft Corp. 
Lockheed Missile Systems 
Logistics Research, Inc. 
The Glenn L. Martin Co. 
Monrobot Corp. 
Norden-Ketay Corp. 
Northrop Aircraft, Inc. 
Geo~ge A. Philbrick Researches, Inc. 
Potter Instrument Co. 
Ramo-Wooldridge Corp. 
Reeves Instrument Co. 
Remington Rand, Inc. 
Republic Aviation Corp. 
Sprague Electric Co. 
Sylvania Electric Products, Inc. 



PUBLICATIONS 

P 34; LINEAe PROGRAMMING 
AND COMPUTERS. Reprint of two 
articles by Chandler Davis, in July 
and August 1955 "Computers and Auto­
mation". A clear, well-written in­
troduction to linear programming,wifu 
emphasis on the ideas. . ••• $1.20 

P 2D: THE COMPlJfER DIRECTORY, 1955. 
164 pages, 7500 Who's Who entries, 
300 OrganiZation entries, and 600 
entries of Products and Services for 
Sale in the Computer Field; 250,000 
words of condensed factual informa­
tion about the computer field, June 
1955 issue of "Computers and Auto­
mation. " ..•• $4.00 

P 32: SYMBOLIC LOGIC, by LEWIS CAR­
ROLL. Reprint of "Symbolic Logi c, 
Part I, Elementary," 4th editiCll, 1897, 
240 pages, by Lewis Carroll (C. L. 
Dodgson). Contains Lewis Carroll's 
inimi table and entertaining problems 
in symbolic logic, his method of so­
lution (now-partly out of date), and 
his sketches of Parts II and III, 
'~hich he never wrote since he die d 
in 1898.' •••• $2.50 

P 25: NUMBLES -- NUMBER PUZZLES FOR 
NIMBLE MINDS. Report. Con t a in s 
collection of puzzles like: 

TRY I H A V E I and T R A I N 
4- THE S E FUN your. WIT S 
=TWVAS WASE ENTNS 

WYE = VIF 

In fact, you can also: 90893 85202 
44393 29081 (Solve for the digits-­
each letter stands for just one digit 
o to 9) 
All are new numbles, additions, mul­
tiplications, etc.j some easy, some 
hard. Each wi th two messages, 0 n e 
open, one hidden. Hints for solution. 
Good exercises in logical reasoning. 

••• • $1.00 

--------MAIL THIS COUPON---------­
or copy it 

Edmund C. Berkeley and Associates, 
815 Washington St., R15b 
Newtonville 60, Mass. 

Please send me publications circled 
and your announcement of publications: 

2D 25 32 34 

I enclose $ in full payment. 
(Add 10¢ per item to cover cos t 0 f 
handling and mailing.) It is under­
stood that if I am not satisfied, I 
may return any item within five days 
after receiving it, and you will at 
once refund my money. My name and 
address are attached. 

FERRANTI 
HIGH SPEED 'APE READER 

" , 

The Ferranti High Speed Tape Reader accelerates 
to full speed within 5 milliseconds and stops within, 
3 milliseconds. It has been in use at leading computer 
installations for over two years and has achieved a sound 
reputation for simplicity and reliability in regular operat!on. 

-tJi- ( 1) Mark II model reads at speeds up to 200 characters per 
second, and stops the tape from full speed within a character position­
within .03 inch. The tape is accelerated to full speed again in 5 milliseconds 
and the following character is ready for reading within 6 milliseconds of 
rest position. 

( 2) Mark IIA model reads at speeds up to 400 characters per second, 
and stops within .1 inch. 

'iliff-II"I Both models read either 5 level, 6 level or 7 level tape 
by simple adjustment of an external lever . 

.iMfR'-The tape is easily inserted without complicated threading. 
Lap or butt splices are taken without any difficulty. The same tape may be 
passed' thousands of times without appreciable tape wear. The optical 
systt!m has no lenses or mirrors to get out of alignm~nt. Friction drive is 
independent of sprocket hole spacing. 

LARGE OUTPUT Amplifiers are included for each channel, including 
a special squaring circuit for the sprocket hole signal. Output swing 
between hole and blank is greater than 20 volts. 
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Dimensions: 91C x 11 V2" x 11 v.s" Weight: 37 Ibs. 
For use with long lengths of tape up to 1000 feet, spooling 
equipment operating up to 40 inches per second for take-up 
or supply is available separately. 

FERRANTI ELECTRIC, INC. 
30 Rockefeller Plaza New York 20, N. Y. 



ADVERTISING INDEX 

The purpose of COMPUTERS AND AUTOMATION is to be 
factual, useful, and understandable. For th~ pu~ 
pose, the kind of advertising we desire to publish 
is the kind that answers questions, such as: What 
are your products? What are your services: An d 
for each product, What is it called? What does it 
do? How l"lell does it work? What are its m (l i n 
specifications? 

Foll01dng is the index and a summary of advertise­
ments. Each item contains: Name and address 0 f 
the advertiser / subject of the advertisement / 
page number where it appears / CA number in case 
of inquiry (see note below). 

Ampex Corporation, 934 Charter St., Red 1\1 0 0 d 
City, Calif. / Digital Magnetic Tape Trans­
port / Page 49 / CA No. 110 

Arma Division,American Bosch Arma Corp., Roose­
velt Field. Garden City, L.I., N.Y. / E ngi­
Opportunities / Page 43 / CA No. III 

Arnold Engineering Co., Marengo, Ill. / Bob bin 
Cores / Page 5 / CA No. 112 

Berkeley Enterprises. Inc •. 513 Ave. of the Amer­
icas New York 11, N.Y. / Robot Show Stoppers, 
Geniac Kit Publications / Pages 39 41,47 / 
CA No. 113 

Cambridge Thermionic Corp., 447 Concord A ve • , 
Cambridge 38, Mass. / Computer Components / 
Page 2 / CA No. 114 

Computers and Automation, 513 Ave. of the A mer­
icas New York 11, N.Y. / Back-Copies, Adver­
tising / Pages 44, 46 / CA No. 115 

Cudahy Publishin,g Co., 6141 N. Cicero Ave., Chi­
cago, Ill. / Automatic Data Processing Se r­
vice / Pages 25, 26 / CA No. 116 

Electrodata Corporation, Pasadena, Calif. / Ap­
plications Specialists / Page 36 / CA No. 117 

Ferranti Electric Inc., 30 Rockefeller Pia Z a , 

New York 20, N. Y. / High ~peed Tape Rea de r / 
Page 47 / CA No. 118 

Ferroxcube Corp., East Bridge St., Sau gert ies, 
N.Y. / Magnetic Core Materials / Page 31 / CA 
No. 119 

General Electric Co., Aircraft Products 0 e pt. , 
600 Main Street, Joqnson City, N. Y. / He 1 p 
Wanted / Page 43 / CA No. 120 

General Electric Co., (Hanford Atomic Products), 
Richland, Washington / Help II/anted / P age 
37 / CA No. 121 

Hughes Research and Development Laboratories 
Culver City, Calif. / Employment Opportun'Sties / 
Page 39 / CA No. 122 

Lockheed Aircraft Corp., California Div. Burbank 
Calif. / Mathematical Analysts Wanted / Page ' 
45 / CA No. 123 

National Cash Register Co., Electronics Div., 3348 
W. E 1 Segundo Blvd., Hatvthorne, Calif. /Di­
gi tal Computer Engineers / Page 41 / CA No. 124 

R.C.A. Service Co., Inc., Missile Test Project, 
P.O. Box 1226, Melbourne, Fla. / Help Wanted / 
Page 31 / CA No. 125 

SylVania Electric Products, Inc., 175 Great Ar­
row Ave., Buffalo 7, N.Y. / Matched Transis­
tors / Page 50 / CA No. 126 

READER'S INQUIRY 
If you wish more information about any products 
or services mentioned in one or more of these 
advertisements, you may circle the appropriate 
CA Nos. on the Reader's Inquiry Form below and 
send that form to us (we pay postage; see the 
instructions). We shall then fo~vard your in­
quiries, and you will hear from the advertisers 
direct. If you do not wish to tear the magazine, 
just drop us a line on a postcard. 

,* ----------------------- * ---------------------- * 
READER'S INQUIRY FDRM 

Enclose form in envelope:-t Paste label on envelope:~ 
- - - - - -- - - - - - - - - - -.., ------ - -- - -... - - - - - - - - - - - - - - - - - ..... - - - - - - - - --. 
I t I 
I I 
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Name (please print) ...... .. 

Your Address? .............. . 

Your Organization? .. 

Its Address? .. 

Your Title? _. 

Please send me additional information on the following subiects for which I have 
circled the CA number: 

1 2 3 4 5 26 27 28 29 30 51 52 53 54 55 76 77 78 79 80 101 102 103 104 105 126 127 128 129 130 
6 7 8 9 10 31 32 33 34 35 56 57 58 59. 60 81 82 83 84 85 106 107 108 109 110 131 132 133 134 135 

11 12 13 14 15 36 37 38 39 40 61 62 63 64 65 86 87 88 89 90 111 112113114115 136 137138 139 140 
16 17 18 19 20 41 42 43 44 45 66 67 6869 70 91 92 93 94 95 116117118119120 141 142143144145 
21 22 23 24 25 46 47 48 49 50 71 72 73 74 75 96 97 98 99 100 121 122 123 124 125 146 147 148 149 150 

REMARKS: 

111111111111111 ~~: ~ 
, _______________ ...... ..J ____________ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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new 
digital 
magnetic 

tape 
transport 
~ 

the AMPEX FR200 for digital handling, provides new pertormance 

standards, new convenience features and an unmatched excellence of design 
NEW EASE OF TAPE CHANGE ••• 
The time saving feature of single loop threading is pro­
vided by a lever which moves the idlers into a straight 
line. This arrangement eliminates chance of faulty 

.threading by unskilled 'personnel. 

NEW MACHINE·TO·MACHINE TAPE COMPATIBILITY ••• 
All Ampex FR200 Tape Transports are manufactured 
to exact standards that permit tapes recorded on one to 
be reproduced on any other. Ampex-to-Ampex compati­
bility is guaranteed - and at no extra cost. 

NEW PLUG·IN HEADS TO MATCH OTHER 
TAPE TRANSPORTS ••• 
The Ampex FR200 uses self aligning plug-in head as­
semblies. These can be furnished to match other digital 
or analog tape recorders to permit tape interchange. 
A second head stack for monitoring or "off-tape" parity 
checking can also be added if desired. 

HIGH·SPEED START AND STOP ••• 
On the Ampex FR200 the tape attains full speed or full 
stop within less than 5 milliseconds to provide high in­
formation storage density. A remote control provision is 
provided, as well as pushbuttons on the topplate. 

NEW STANDARD OF EXCELLENCE ••• 
The FR200 brings to digital applications the reliability, 
durability and adherence to specification that have made 
Ampex Tape Recorders the most widely used in instru­
mentation. 

NEW LOW PRICES BEGINNING AT $2675 
The base price of $2675 is for a complete FR207-TB 
tape transport, with 7-track head, for %-inch tape op­
erating at 30 ips tape speed. Prices will be quoted on 
machines with other tape speeds, multiple speeds, other 
tape widths and other heads. 

FULL SPECIFICATIONS ON THE FR200 and description of ,--------, 934 CHARTER STREET 

its features and accessories are given in descriptive literature. REDWOOD CITY, 

Fqr your copy, write Dept. VV-2539 CALIFORNIA 

DISTRICT OFFICES: New York; Chicago; Atlanta; Dayton; Redwood City; Silver Spring, Maryland (Washington D.q. Area) 
DISTRIBUTORS: Radio Shack, Boston; Bing Crosby Enterprises, Los Angeles; Southwestern Engineering & Equipment, Dallas 
and Houston; Ampex-American in Canada. 
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Byl vania Nl?N transis t o rs 

Whatever the front-end design in your transistor 
audio circuits, Sylvania offers a highly efficient 
audio transistor line-up for driver and push-pull 
stages. Controlled driver characteristics and a 
matched push-pull pair assure maximum power 
output with minimum distortion. 

DRIVER STAGE 
Sylvania's 2N35 for Class-A driver use has linear 
characteristics at high current levels, thereby in­
suring maximum input to the push-pull stage 
with minimum distortion. 

PUSH-PULL MATCHED PAIR 
Output transistors in Sylvania's audio line-up are 

matched to within 10 % on collector current 
characteristics. The close tolerances to which the 
2N35 push-pull pair is produced permit maxi­
mum power gain with minimum distortion as 
plotted in Figure 1. 

Power output of the 2N35 pair is rated for a 
minimum of 100 mw at 50°C. Dissipation is rated 
at 50 mw, per unit, with higher rated counter­
parts available. 

The all-important facilities - Sylvania is 
equipped to supply you with production quan­
tities, so why not call your Sylvania Representa­
tive for samples. Or write for complete data. 
Address dept. D20R. 

~ SYLVANIX 
SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 

In Canada: Sylvania Electric (Canada) Ltd., 
University Tower Bldg., Montreal 

LIGHTING' RADIO' TELEVISION' ELECTRONICS' ATOMIC ENERGY 

r 


