




Present Organization Structure 
Present Authorized Strength - 52 

Programming Br.-18 Applications Computing Br - 29 
Chief, Asst Chief, Research Br. Chf, Asst Chf, Adm 
Clerk-Typist 1 Clerk-Tape Librarian 
15 Programmers 

Operations Unit 
1 Supervisor 

7 Project Mathematicians 

6 Systems 
Operators 

In-Out Oper 
1 Asst Supvr 

6 Input Equip Oper 5 Output Equip Oper 

David Taylor 
One 8-Hour Shift 

Used Recommended 
Analysts 8 8 
Programmers 12 12 
Coders 0 0 
Clerks 0 0 
Librarians 0 1 
In-Output Oper 1 3 

Operation tends toward closed shop. 
Methods of training used include on-the-job and by 

the manufacturer. 
Air University 

Supervisors 
Programmers 
Clerks 
Operators 
Technicians 

Three 8-Hour Shifts 
1 
4 
1 
7 
5 

Operation tends toward closed shop. 
Methods of training used includes on-the-job train­

ing. Programmers attended manufacturer's programming 
school. 

Bureau of the Census 

Supervisors 
Analysts, programmers & coders 
Clerks 
Librarians 
Operators 
Engineers 
Technicians 
In-Output Oper 
Tape Handlers 
Other 

Three 8-Hour Shifts 
3 

�;�~�O� 

5 
2 
9 
1 

10 
6 

10 
1 

�l�~�o�g�r�a�m�m�e�r�s� shown are customer employees; technicians 
are contract maintenance employees; tape hanQlers are 
customer employees. 

Operation tends toward open shop. 
Training Branch conducts formal classroom sessions 

for programmers, operators (followed by on-the-job 
training) executive orientation, brush-up seminars. 
Classroom and on-the-job training are also conducted 
for engineers and technicians. 

Internal Revenue 

Supervisors 
Analysts 
Programmers 
Clerks 
Librarians 
In-Output Oper 
Tape Handlers 

Programming 
available. 

Programming 
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One 8-Hour Shift 
Used Recommended 

1 
4 6 

15 20 
3 4 
2 2 
3 3 
1 2 to 4 

courses provided by manufacturer when 

course presented by an experienced 

Division programmer. 
Programming course presented by other owners such 

as Bureau of the Census. 
C and 0 

Five 8-Hour Shifts 
7 Supervisors 

Analysts 
Programmers 
Clerks 
Operators 
Engineers 
Technicians 
In-Output Oper 

Personnel are for two systems. 
Operation tends toward closed shop. 

6 
11 

8 
8 
7 
4 
6 

Computer operators trained by manufacturer, auxil­
iary equipment operators trained on-the-job. 

Franklin Institute 
One 8-Hour Two 8-Hour Three 8-Hour 

Shift Shifts Shifts 
U Rec U Rec 

Clerks 1 1 1 2 
Librarians 0 1 0 1 
Operators 2 2 4 4 
Engineers 1 1 1 1 
Technicians 3 3 5 5 
Tape Hand 0 0 0 0 

Operation tends toward closed shop. 

U 
1 
o 
5 
1 
6 
o 

Rec 
2 
1 
6 
1 
6 
o 

Methods of training used includes: programmers -
formal classes plus study; maintenance and operations-
informal classes, study and on-job training. 

Franklin Life 
One 8-Hour 

Shift 
Supervisors 1 
Analysts 1 
Programmers 8 
Coders 6 
Clerks 50 
Librarians 1 

Two 8-Hour 
Shifts 

1 

Operators 2 2 
Engineers 2 1 
Technicians 2 2 
In··Output Oper 20 10 (4 hrs) 

Three 8-Hour 
Shifts 

1 

2 
1 
2 

The same staff of employees is used to maintain 
programs and operate both computers. 

Operation tends toward open shop. 
Methods of training includes on-the-job training 

with an experienced employee. 
Great Northern 

Two 8-Hour Shifts 
Used Recommended 

Programmers 1 
Operators 2 
Engineers 4 5 
Technicians 1 2 
In-Output Oper 3 
Tape Handlers 1 

Operators and"tape handler schooled by equipment 
manufacturer. The machine is serviced by the manu­
facturer. 

RELIABILITY, OPERATING EXPERIENCE, 
AND TIME AVAILABILITY 

Manufacturer 
Reliability and operating experience are based on 
several years records. Using the formula "Available 
Operating Time" minus "Lost Time" divided by "Sched­
uled Operating Time II , cumulative performance of the 
UNIVAC I Central Computers averages 93.0%. 



Army Map Service 
Good time 125 Hours/Week (Average) 
Attempted to run time 136 Hours/Week (Average) 
Operating ratio (Good/Attempted to run time) 0.92 
Above figures based on period from 1957 to present 
Passed Customer Acceptance Test Apr 52 
Time is not available for rent to outside organiza­
tions. 

Small increments of time occasionally made available 
for other Dept. of Defep.se offices (usually Corps of 
Engrs agencies), only when specifically so directed 
by higher authority (Office of Chief of Engrs, U. S. 
Army). 

David Taylor 
Good time 114 Hours/Week (Average) 
Attempted to run time 120 Hoursjweek (Average) 
Operating ratio (Good/Attempted to run time) 0.95-0.97 
Above figures based on period 1 Jul 59 to 31 May 60 
Passed Customer Acceptance Test Apr 53 
Time is available for rent to qualified outside or­
ganizations. 

Air University 
Good time 80 Hours/Week (Average) 
Attempted to run time 100 Hours/Week (Average) 
Operating ratio (Good/Attempted to run time) 0.80 
Above figures based on period from Jan 60 to Jul 60 
Time is available for rent to qualified outside or­
ganizations. 

System was first installed in Pentagon in 1952. It 
was moved to Maxwell AFB in 1958. 

Bureau of the Census 
Good time (each machine) 137 Hours/Week (Average) 
Attempted to run time 148 Hours/Week (Average) 
Operating ratio (Good/Attempted to run time) 0.926 
Above figures based on period 3 Apr 60 to 23 Apr 60 
Passed Cusotmer Acceptance Test: Serial 1 (51);13 (55) 
Time is not available for rent to outside organiza­
tions. 

Good time includes lost time from non-machine causes. 
Attempted to run time excludes scheduled maintenance. 
Figures are for each machine. 

C and 0 
Average error-free running period 24 Hours 
Good time 186 Hours/Week (Average) 
Attempted to run time 192 Hours/Week (Average) 
Operating ratio (Good/Attempted to run time) 0.97 
Above figures based on period from Mar 57 to Jun 60 
Passed Customer Acceptance Test Feb 56 
Time is available for rent to qualified outside or­
ganizations. 

E. I. du Pont de Nemours and Company 
Average error-free running period 168.6 Minutes 
Good time 3,707 Hours 

(Scheduled minus Down Time minus All Lost Time) 
Attempted to run time 3,895 Hours 
Operating ratio (Good/Attempted to run time) 0.95 
Above figures based on period 23 Dec 55 to 20 Dec 56. 
Passed Customer Acceptance Test 10 Apr 55 

Franklin Institute 
Good time 57 Hours/Week (Average) 
Attempted to run time 60 Hours/Week (Average) 
Operating ratio (Good/Attempted to run time) 0.95 to 1.0 
Above figures based on period from Jan 57 to Jan 60 
Passed Customer Acceptance Test Jan 57 
Time is available for rent to outSide organizations. 

The machine is available on an hourly rental basis 
and only good time is charageable; no minimum time 
requirement exists. 

Hourly Rates for Use of Computer and Peripheral 
Equipment 

Computer 
Hours/Fiscal Month 

less than 22 
22 and between 22 and 44 
44 and between 44 and 88 
88 and between 88 and 176 
176 and up 

Unityper or Keypunch 
High Speed Printer 
Card-to-Tape Converter 
Uniprinter 

(UNIVAC I) 
Dollars/Hour 

120 
115 
110 
105 
100 

3 
15 
10 

5 
The above rates include good machine time and an 

operator and use of a large library of routines. 
Reasonable quantities of accompanying deleaving and 
bursting of multiple-part forms are performed with­
out charge. 

Customer is billed for time used to the nearest 
minute. No minimum charge. 

Discount 
A ten (10) percent discount will be allowed on 

Univac I Computer billing for those contracting for 
22 or more hours in any fiscal month, subject to 
the following provision. A contract, purchase Qrder, 
or the equivalent must be in effect prior to the be­
ginning of the month of machine use for a specified 
amount of time that will be paid for by the customer 
whether used or not. The di scount will be allowed 
on the specified amount of Univac I Computer time 
only, regardless of the acutal amount of time uSed. 
Time used in excess of that contracted for in this 
way will not be subject to the discount. The dis­
count does not apply for peripheral equipment usage. 

SerVices of Additional Personnel 
The services of additional personnel are available 

for analysis, programming, coding and instruction or 
training of others on scientific or industrial appli­
cations at the following direct labor hourly rates 
which are subject to our standard overhead rate: 

Senior Methods Analyst 
Mathods Analyst 
Programmer 

Supplies 

$5 
4 
3 

The hourly rates listed above include the normal 
use of magnetic tape and continuous forms. Tabula­
ting cards, special forms and other supplies are not 
included and all such materials, including tapes to 
be retained by the customer, will be billed at prices 
currently in effect and will represent an additional 
Charge. 

Estimates 
Estimates or proposals are furnished upon request 

at no cost or obligation. Proposals can be based 
on a cost plus overhead, time and services, or fixed­
price basis. 

Agreements 
We will start on receipt of your contract, p'lU'chase 

order, or written go-ahead. Operation is on a 4, 4, 
5 week quarter. Fiscal January 1960 ends January 29. 
Billing is monthly unless specified otherwise. 

Inquiries 
Inquiries should be addressed as above or call 

LOcust 4-3600, Ext. 246 (Philadelphia 3, Fa.). 
Effective Date 

This rate schedule is effective 1 January 1960, and 
is subject to change. 
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Franklin Life 
Good time 127 Hours/Week (Average) 
Attempted to run time 148 Hours/Week (Average) 
Operating ratio (Good/Attempted to run time) 0.867 
Above figures based on period 1 Jan 60 to 1 Apr 60 
Time is available for rent to outside orgEmizations. 

Franklin Life 
Good time 138 Hours/Week (Average) 
Attempted to run time 148 Hours/Week (Average) 
Operating ratio (Good/Attempted to run tiDle) 0.94-
Above figures based on period 1 Jan 59 to 31 Dec 59 
Passed Customer Acceptance Test 15 Mar 55 
Time is available for 'rent to outside organizations. 

General Electric Company 
Good time 82.9 Hours/Week (Average) 
Attempted to run time 93.9 Hours/Week (Average) 
Operating ratio (Good/Attempted to run time) 0.872 
Above figures based on period 2 Sep 56 to 23 Dec 56. 

The "Good" time/week indicated above does not 
lnclude re-run time. Good. time is defined as the 
time that the Univac was producing good, usable out­
put that did not have to be redone for any' of a num­
ber of reasons associated with tape or machine mal­
functions. 

Great Northern 
Good time 76 Hours/Week (Average) 
Attempted to run time 80 Hours/Week (Average) 
Operating ratio (Good/Attempted to run time) 0.95 
Above figures based on period from Oct 58 to present 
Passed Customer Acceptance Test Mar 56 
Time is not available for rent to outside organiza­
tions. 

System is operated 2 shifts per week. 
New York University, AEC Facility 

Good time 3,740 Hours 
Attempted to run time 4, 08h Hours 
Operating ratio (Good/Attempted to run time) 0.91 
Above figures based on period from Jan 56 to Jul 56 
Passed Customer Acceptance Test Nov 52 

These figures were essentially constant for two 
and one-half years. 

Pacific Mutual Life Insurance Company 
Operating ratio (Good/Attempted to run) Exceeds 0.90 
Above figure based on period from Oct 55 to Dec 56 

University of California Radiation Laboratory 
Average error-free running period 5.5 Hours 
Good time 1,816 Hours 
Attempted to run time 2,000 Hours 
Operating ratio (Good/Attempted to run time) 0.91 
Above figures based on period 1 Jul 56 to 30 Sep 56 
Passed Customer Acceptance Test 19 Nov 52 

ADDITIONAL FEATURES AND REMARKS 
Manufacturer 

Library and compiler routines for mathematical 
and commercial use and service routines for mainte­
nance use are available to customers. 

In addition to the checking circuits in the Central 
Computer, the Card-to-Tape Converter, the Tape-to­
Card Converter and the High Speed Printer contain 
bu.ilt-in checking features. 

Design features which facilitate maintenance in­
clude accessibility of chassis through doors in the 
casework and accessibility of interwiring between 
chassis from inside. 

Simultaneous reading, writing and computation are 
possible due to built-in buffer units. 

Univac can read from one Uniservo; write ()n a 
:3econd and rewind a third. Unless there is another 
read, write or reWind instruction immediately follow­
ing, Univac may continue to compute while the reading, 
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writing, and rewinding operations are being performed. 
Army Map Service 

Only metallic tape is used - on site storage in 
metal. cabinets (standard supply cabinets w/vertical 
dividers on each shelf) and tape carts. Duplicates 
of program tapes in fireproof cabinets and duplicate. 
of important permanent file data at P.rm:f Map Service 
Depository. 

Machine was operated by Army lokp Service at factol7' 
(Philadelphia) from date of acceptance, April 1952, 
until September 1952. After Serial 110. 2 machine 
was installed and checked out in' Washington (Air 
Force-Pentagon), and Serial No.4 was completed and 
operating at factory, this machine was moved to its 
present site at Army Map Service. Full operation 
by Army Map Service started 4 JanuarY 1953, and ma­
chine has been operating 3 shifts/day 60r 7 days/ 
week ever since. 

Bureau of the Census 
Adopted procedures for magnetic tape labelling, stor­
age, shipping, and protection from humidity, tempera­
ture and physical, electrical, fire, or other damage, 
includes fire wall construction; metallic containers 
for magnetic tape, fire fighting organization and 
training, control system for defective and damaged 
tapes, standardization of tape reel lengths and 
markings. 

C and 0 
Outstanding features include accuracy, reliability 

and duplicated cirCuitry. 
Tape labelling by Labelon Marking Tape; permanent 

wall cabinets provided for tape storage to protect 
against dirt and physical damage. 

Leased time from Case Institute includes only the 
Central Computer and not the auxiliary equipment. 

Franklin Institute 
System is maintained by Franklin Institute personnel. 

Changes and modifications provide 15~ to 25~ increase 
in speed without affecting Univac I compatability. 

Labelon and self sticking adhesive used to identify 
tapes. Metal wall cabinets provide storage for 3,600 
tapes. Area completely air conditioned and humidity 
and temperature has never been problem. Area in use 
or patrolled at all times and equipment available to 
minimize fire hazard. 

Open or closed shop operation on 3 shift basis. 
Government, industrial and scientific work. 

Univac System Changes 
Continuous Write 

A continuous write feature has been instaD.ed in the 
F.I.C.C. Univac 1. Start-stop time is eliminated when 
writing sequential "strings" of data. System evalua­
tion is not possible as the change has been in use 
only a short time. A complete tape may be generated 
in a continuous mode, in approximately three minutes 
(revind time). A maximum gain of 25~ may be expected 
in tape limited applications. 

A continuous read modification is presently being 
installed. 

The continuous write consists of 14 tubes and asso­
ciated hardware. Installation time is not known since 
the modification Was undertaken on a development basis. 

Clear 0 Tanks on Read-In Switch 
A switch has been added to select read-in or read­

out clear. It bas prevented re-runs on DIBllY occa­
sions by allowing re-write on output errors. 

File Computer Operation 
The Remington Rand File Computer is capable of pro­

ducing tape output that is acceptable to the Univac I 
Computer. Standard Univac I output cannot, however, 
be read by file equipment. 



F.I.C.C. recently tackled the problem of reverse 
compatibility. Certain problems center about the 
difference between the two computers. Other head­
aches are primarily a result of the use of plastic 
tapes. 

A practical working solution has been found to the 
Univac I File problem. The necessary modifications 
have been installed at F.I.C.C. The Univac I can 
be switched to file mode in approximately one minute. 

A list of the changes necessary to generate file 
output is available upon reCluest. 

Empty 1 Tank Inhibit 
Circuitry has been installed in the central computer 

to prevent dumping an empty 1 tank. The circuits 
actually combine the 1 overlay and empty 1 tank into 
one modification. 

The change involves 2 tubes and associated compo­
nents. The rewind overload neon on supervisory con­
trol was removed and a blinking neon substituted as 
an indicator. 

Q and T Order MOdification 
It has been demonstrated that a faulty contact can 

cause loss of screen voltage on one or more tubes 
resulting in introduction of errors which might remain 
undected until output is examined and inconsistencies 
noted. 

Through the installation of duplicate backboard 
terminals, this has been corrected. Univac II insta­
llations desiring more technical information on this 
change are encouraged to reCluest same. 

High Speed Printer 
The rectifier bottles in the H.S.P. power supply 

have been eliminated in part. Silicone (Texas In­
struments) diodes have been installeJ. The initial 
cost of the silicones is less than the price of the 
"bottles" and a much longer and trouble free life 
can be expected. Generated heat in the unit has been 
reduced by two kilowatts. 

The silicone diodes have been operational for eight 
months and have been completely trouble free. 

Intermittent operation of the switches on the print­
er console has been traced to dirt filtering into the 
switch contacts. A vinyl bag was constructed and the 
entire area sealed. There have been few troubles 
'since tbj.s addition. 

Card to Tape 
The card to tape card feed unit has been souped 

up to 320 cards per minute. No circuit changes were 
found necessary. The unit was retimed for this speed 
and has performed admirably. 

Tektronix Scope 
An !fA plus B" sweep has been wired into one 535 

scope. It allows two signals to be displayed simul­
taneously on a single sweep. It is particularly use­
ful in observation of signal timing in "difficult to 
live with" input-output areas. 

This change, consisting of one capacitor and one 
reSistor, is being checked out with the Tektronix 
organization. 

Literature 
Literature is available on reCluest to Franklin 

Institute Director, Computer Center, 20th and Park­
way, Philadelphia 3, Pa. 

Franklin Life 
Outstanding feature is dual circuitry. 

Great Northern 
Adopted procedures for magnetic tape labelling, stor­
age, shipping, and protection from humidity, tempera­
ture and phYSical, electrical, fire, or other damage 
include external and internal label, distribution of 
copies of different tapes in other offices in same 
building. Plan to purchase fireproof case. 
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FUTURE PLANS 
Army Map Service 

Minneapolis-Honeywell HBoo Computer currently on 
order to replace present Univac I. Delivery sched­
uled for early 1961. Univac I will be retained for 
at least 6 months to 1 year after HBoo delivery, so 
that conversion process to new eCluipment can be made 
in an orderly and gradual manner. 

HSOO eCluipment to include the following major fea-
tures: 

16,000 word memory 
Floating point operation 
2 tape control units 
12 magnetic tape units 
High speed printer (on or off line) 
Card Reader 

New applications include: 
Processing digitalized map (topographic) data 

including digital mal library 
Preparing tape for controlling router to carve 

terrain models 
Intercontinental geodetric datum adjustments 
Special satellite and space programs 
Other classified projects 

Internal Revenue 
An IBM system has been deSignated for Service wide 

use. Details of the system as to components, appli­
cation, etc. are not available for public release at 
this time. Initial installation of eCluipment is 
scheduled for October 1961. 

It is planned to compile as much statistics of in­
come data as possible as a by-product of data re­
cording for operational purposes in the described 
ADP Master File system. 

INSTALLATIONS 
Bureau of Census 
Department of Commerce 
Washington 25, D. C. 

Office of the Air Controller" 
HeadCluarters U. S. Air Force 
Washington 25, D. C. 

Army Map Service 
6500 ~ooks Lane 
WaShington 25, D. C. 

Bureau of Ships 
Department of the Navy 
WaShington 25, D. C. 

David Taylor Model Basin 
Applied Mathematics Laboratory 
Washington 7, D. C. 

Air University 
Maxwell Air Force Base, Alabama 

Wright Patterson Air Force Base (AMC) 
Air Materiel Command, Dayton, Ohio 

Bureau of the Census 
WaShington 25, D. C. 

Bureau of the Census 
Federal Office Building No. 3 
Suitland, Maryland 

Air Materiel Command, Sacramento, California 

Air Materiel Command, Gent1lly 

Internal Revenue Service 
12th and Constitution Ave., N. W. 

WaShington 25, D. C. 
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New York University (AEC) 
45 Fourth Avenue 
New York, New York 

University of California (AEC) 
Radiation Laboratory, P. O. Box 808 
Livermore, California 

Electronic Computing Center 
Remington Rand 
315 Fourth Avenue 
New York, New York 

General Electric Company 
310 West Liberty Street 
Louisville, Kentucky 

Metropolitan Life Insurance Company 
One Madison Avenue 
New York 10, New York 

United States Steel 
National Tube Division 
525 William Penn Place 
Pittsburgh, Pennsylvania 

E. 1. du Pont de Nemours and Company 
Louviers Building 
Wilmington, Delaware 

United States Steel 
Gary Steel Works 
Chicago, Illinois 

Franklin Life Insurance Company 
800 South Sixth Street 
Springfield, Illinois 

E. R. A. 
1900 W. Minnehaha Avenue 
St. Paul 4, Minnesota 

Pacific Mutual Life Insurance Company 
Box 6050, Metropolitan Station 
Los Angeles 55, California 

Westinghouse Electric Company 
P. o. Box 2278 3 Gateway 
Pittsburgh 30, Pennsylvania 

Electronic Computing Center 
Remington Rand 
2601 Wilshire Blvd. 
Los Angeles, California 

Chesapeake and Ohio Railroad 
400 Terminal Tower Building 
Cleveland 1, Ohio 

John Hancock Mutual Life Insurance Company 
200 Berkeley Street 
Boston, Massachusetts 

Consolidated Edison Company of New York 

Metropolitan Life Insurance Company 
One Madison Avenue 
New York 10, New York 

Life and Casualty Insurance Company of Tennessee 

Frankfurt, Germany, Service Bureau 
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Sylvania Electric Products, Incorporated 
Camillus, New York 

Great Northern Railroad 
175 E. Fourth Street 
St. Paul 1, Minnesota 

The Franklin Institute 
20th and Parkway 
Philadelphia 3, Pennsylvania 

University of Pennsylvania 
The Computer Center 
Philadelphia 4, Pennsylvania 

Boston, Massachusetts, Service Bureau 

Consolidated Edison 
4 Irving Place 
New York 3, New York 

The Carborundum Company 
Buffalo, New York 

Sperry Gyroscope 

Harvard University 
Cambridge, Massachusetts 
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UNIVAC ![ 
Universal Automatic Computer MOdel II 

APPLICATIONS 
Manu.facturer 

General purpose digital computer. 
u. S. Navy Electronics Supply Office 

Located at the Southwest corner of 1st deck, ESO 
Building, Great Lakes, Illinois, the system 1s used 
for inventory control (180,000 items, 21 stock points 
$200 million value. Weekly stock reView, redistribu­
tion, procurement, and allocation), for electronic 
repair parts allowance lists (active plus reserve 
ships, shore installations, etc. Weekly process), for 
stock number identification (Technical document for 
use by electronic technicians), for Tables and Allow­
ance Guides (To maintain and support a specific model 
of electronic equipment or system. Tri-weekly pro­
cess), for consolidated load lists (Computed and 
tailored requirements lists for maintaining proper 
range and depth of stock aboard tenders and supply 
support ships. Semi-annual process), for stratifica­
tion of assets and requirements (A stratified item-

UNIVAC II 

MANUFACTURER 
Remington Rand Univac Division 
Sperry Rand Corporation 

Photo by U. S. Navy Electronics Supply Office 

by-item comparison of system inventory vs future 
needs to identify material which will be purchased 
or declared excess during the apportionment and bud­
get fiscal years. Annual processing), for contractor 
performance and analysis (Control of material ordered 
from suppliers to determine; contractor performance, 
cost, procurement lead time and its variation, over­
due contracts, contractor follow-up, etc. Weekly 
process) and for management statistics (Various sta­
tistical controls to measure activity and s,ystem 
effectiveness, stock turn-over, volume of issues, 
sales, etc. Weekly and quarterly process). 

U. S. Department of Agriculture 
Commodity Stabilization Service 

Located at the CSS Commodity Office, Kansas City, 
Missouri, the system is used in the Grain Price Sup­
port Program. This involves processing price support 
loan and purchase agreement transactions for the 31 
states served by this office asa data processing 
center for this program. This application includes 
computation of loan and purchase transactions, prep-



aration of settlement statements with farmers and 
producers, and recordation of accountability for 
these transactions - approximately 1 million trans­
actions are processed annually. 

Metropolitan Life Insurance Company 
Located at 1 Madison Avenue, NYC (3 Univac IIts) and 
315 Park Avenue So., NYC (across the street - 1 
Univac II), the four systems are used for actuariaJ. 
(classification{ valuation, mortality studies and 
special studies), for debit accounting (preparation 
of life and lapse registers), for payroll, for city 
mortgage accounting, and for ordinary policy service 
(billing, dividend calculation, premium, dividend 
and commission accounting). 

Pacific Mutual Life Insurance Company 
Located in the Home Office Building in Los Angeles, 
California, the computer is used as the integral part 
of an integrated data processing system used to do 
our normal billing, collections, valuation, lapses, 
agents records, commissions, loans, claims and just 
about every other facet of the ordinary life insurance 
work. In addition we do some actuarial studies, 
agency department contest records and several miscell­
aneous jobs. 

United States Steel Corporation 
Located at 1509 Muriel Street, Pittsburgh 3, the sys­
tem is used for accounting, statistical, analytical, 
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Photo by U. S. Navy Electronics Supply Office 

and engineering (multiple correlations and regression 
analyses) problems. 

PROGRAMMING AND NUMERrCAL SYSTEM 
Internal number system 
Decimal digits/word 
Decimal digitS/instruction 
Instructions per word 
Instructions decoded 
Instructions used 
Arithmetic system 
Instruction type 

Binary coded decimal 
12 
6 
2 
54 
54 
Fixed point 
One address 

Number range Between -1 and +1 
Decimal point occurs at the right of the Sign digit. 

ARITHMETIC UNIT 
Incl Stor Access Exclud Stor Access 

Microsec 
Add 
Mult 
Div 
Construction 
Arithmetic mode 
Timing 
Operation 

Micro sec 
160 

1,720 
3,030 

120 
1,680 
2,990 

Vacuum tubes 
Serial 
Synchronous 
Sequential 
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Addition, subtraction, and multiplication ttmes 
given below include reading and executing the instruc­
tion. The time includes formation of the result in 
the accumulator. All instructions, however are per­
formed at minimum latency rates. 

Average Operating Speeds in Microseconds 
Addition or Subtraction 200 (ll-digit numbers) 
Multiplication 1,900 (ll-digit numbers) 
Division 3,700 (II-digit numbers) 
Comparison 200 (12-digit numbers) 
Transfer (Memory to 40/word + 80/instruc-

Register or vice versa) tion 

STORAGE 
Manufacturer 

Medium Magnetic Core 
Capacity 10,000 words 120,000 characters 
Memory Locations 0000 - 1999 
Access time Zero (Memory references begin dur­

Basic Cycle 
Construction 

ing "Time Out") 
20 microseconds 
42 separate magnetic core planes, 
each one a rectangle 50 cores wide 
and 80 cores long. 

Each of the planes is divided into two sections of 
50 by 40 cores, making 2,000 cores in each section. 
Each section contains one core - for one binary posi­
tion (bit) - of every one of the 2,000 words. The 
same relative binary position of the other half-word 
is held in a core in the same physical location in 
the other section of the plane. Thus each plane con­
tains two binary positions in each of 2 000 words' 
the first and 43rd, for example, or the'9th and 52nd. 
Physically the memory is a rectangular prism 7 1/4 
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Photo by Great Northern Railway Con~any 

inches x 10 inches x 12 3/4 inches. 
A memory location thus always implies two cores in 

all 42 planes. The two cores are determined by the 
intersection of one column of fifty possible columns 
with two rows of the 80 possible rmTS. One row is 
in each section of the plane. All 1~2 planes are 
used twice for each word. 

Associated with the memory is a half-word insertion 
register of 42-bit capacity. Each bit is temporarily 
stored in a magnetic core of this register during a 
memory reference. Each of these register cores is 
associated with one of the 42 memory planes. To 
write into the memory, the first half of the word is 
placed in the insertion register and the address 
selector alerts the appropriate column and the proper 
row of the top section in each of the 42 planes. At 
the appropriate instant the information is trans­
t'erred from each core of the insertion regiBter to 
the selected core in the corresponding plane of the 
memory. 42 pulse times later, the second half word 
has been placed in the insertion register and the 
process is repeated in the lower section of the mem­
ory. Read-outs are accomplished in a reverse manner. 
The speed of the memory has been adjusted to the speed 
of the arithmetic portion of the Univac which permits 
the transfer into or out of the memory of 12 characters 
in 40 microseconds. Word pulses flow from or to the 
high speed bus and the insertion register via a mech­
anism which converts from serial to parallel and vice 
versa, in 42 bit modules. 

All users utilize a 2,000 word 24,000 digit, mag­
netic core storage unit. 

Commodity Stabilization Service 
16 - Uniservo II's 



Manuf'acturer 
Media 

INPUT 

Magnetic Tape (Uniservo II) 20,12.4, or 5 Kc digit 
rate; 100 in/sec 
Manual Keyboard 

Unityper II 

Card to Tape Converter 

Paper Tape to Magnetic 
Tape Converter 

Verifier 

The UNISmVO II 
Purpose 

Manual (50 char/in den­
sity) 
240 cards/min (80 or 90 
col cards) 
200 char/sec (5, 6 or 7 
channel) 
Keypunching (Verifica­
tion of Unityper II 
Tapes) 

The Uniservo II transports tape over a standard mag­
netic head (for reading and recording) under the con­
trol of Univac II. 

Physical Specifications 
The Uniservo is housed in a cabinet, the upper sec­
tion of which contains the reel mounts and is cover­
ed by a removable glass door. The front panel doors 
are interlocked such that the center drive is stopped 
whenever the doors are opened. The entire front cov­
er is easily removed, giving access to the loops. 

Height 62 inches 
Width 30 inches 
Depth 30 inches 
Working Space 6 ft 5 in x 5 ft 9 3/4 in. 
Weight 650 lbs. 
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Photo by Great Northern Railway Company 

Operation 
Input Function. A Uniservo may be used to read the 

coded, magnetic dots on the tape moving forward or 
backward and transfer the data in the form of elec­
tronic pulses to Univac. 

Output Function. A Uniservo may be used to record 
the results of Univac processing in the form of coded, 
magnetic dots on a illetallic tape or a mylar tape mov­
ing forward. 

Reel Mounts. The reel mounts hold the standard 6 
inch and 8 inch reels for magnetic tape and an 11 
inch reel for mylar tape. 

Tape Handling System. There are two independent 
servo systems - the two reel motor servos. The cen­
ter drive is a magnetic clutch and the control signal 
to the clutch is supplied by Univac. The tape around 
the center drive hub is isolated from the tape reels 
by two loops of tape. The reel servos are controlled 
by loop size detectors. 

The mylar spacer used on Uniservo I, has been elim­
inated on Uniservo II to accommodate the higher pulse 
writing density. A new hard surface to minimize head 
wear is being provided on Uniservo II. 

Standard Magnetic Head. The standard magnetic head 
reads from or records in 8 channels. Seven of the 
channels are used for the 7-pulse code of the Univac 
System and the 8th channel is a sprocket channel. 

Tape speed. 100 inches per second (nominal). Tape 
packing density 120 characters/inch. 

Magnetic Clutch. Uniservo II is equipped with a 
magnetic clutch which provides the following: 

Start-Stop time of 5 milliseconds maximum. 
Reading or writing speed of 51 milliseconds for 720 
characters (51 ms maximum to start, read 1 block, 
and stop). 

UNIVAC II 



Rewind of any number of Uniservos, up to and includ­
ing 16, stmultaneously. 

Safety Switches. The Uniservo is fu.ll:y equipped 
with safety switches which apply brakes to the reels 
if either of the 2 loops exceeds the prescribed length. 

Control. The control of a Uniservo is maintained 
by Univac and exercised during a program by the fol­
lowing types of instructions: 

Read Forward 
Read Backward 
Record at high pulse density 
Record at low pulse density 
Rewind without interlock 
Rewind with interlock 

Connection to Univac. As m.a.ny- as 16 Uniservos may 
be connected to Univac II at a;ny one ttme. The 
connection is made by means of a sectional trough 
on the top of the line of Uniservos and continuing 
from the first Uniservo of the line to one corner 
of Univac. Uniservos ~ be electrically interchanged 
without effecting the program. 

Power Requirements 
The main power for the Uniservos is supplied by Univac. 

USN ESO 
Media Speed 

Uni typer Keyboard 
(Off-line: source document/UniVac tape) 

Card-to-Tape 240 cards/min (Off-line) 
Uniservo (Tape Station) 25 Kilocycle/sec 

(On-line, read operation) 
Commodity Stabilization Service 

Off-line Equipment 
1 Card-to-Tape Converter (80 column card) 
2 Tape-to-High Speed Printers (600 Ipn. printers) 
1 Bi-directionaJ. Baper Tape to Magnetic Tape 

(B-PTM-7) 
1 Tape Cleaner 
2 Unitypers 

Metropolitan Life 
Medium Speed 
Univac Card-to-Tape Converter 240 cardS/min 

Pacific Mutual 
Uniservo II 100 inches/sec 

250 char/inch 
Very reliable with metallic tape. Input buffering 

of 60 words of magnetic core. 
USS 

Magnetic Tape 250 char/in 
100 inChes/sec 

80-column card to magnetic tape converter. 300 
cards per minute. 

OUTPUT 
Manufacturer 

Media 
Magnetic Tape (Uniservo II) 

Uniprinter 

High Speed Printer 

Tape to Card Converter 

Magnetic Tape to Paper Tape 
Conversion 

Magnetic Tape to Magnetic 
Tape Transrecorder 

UNIVAC II 

20, 12.4, Or 5 ICc digit 
rate 
10 char/sec (20 char/in 
density) 
600 lineS/min (130 char / 
line, maximum) 
120 cards/min (80 col 
cards) 
60 char/sec (5, 6, or 7 
channel) 
90 char/sec (Speed de­
pendent upon communica­
tion facilities) 

USN ESO 
Media Speed 

Tape-to-Card 120 cards/min (Off-line) 
High Speed Printer 600 lines/m:i.n (Off-line) 
Uniservo (Tape Station) 2:? Kilocycle/sec 

(On-line, write operation) 
Metropolitan Life 

Univac Hi Speed Printer 600 lines/m:i.n 
Univac Tape to Card 120 cards/m:i.n 

Converter 
Pacific Mutual 

Uniservo II 100 inCh/sec 
250 char/in 

Very reliable with metallic tape. 
Output buffering of 60 words of core. Can simultan­

eously read on 1 tape handler, write on a second and 
be rewinding a third. 

USS 
Magnetic Tape 250 char/in 

100 in/sec 
High Speed Printer 600 l1nes/mtn (Off-line) 

Magnetic tape to 80-column card converter - 120 
cards per minute. 

CIRCUtT ELEMENTS OF ENTIRE SYSTEM 
Tubes 5,200 
Tube types 20 
Crystal diodes 18,000 
Magnetic cores 184,000 
Transistors 1,200 
Separate cabinets 4 

Above figures are approximate and do not include 
input-output devices. 

CHECKI NG FEATURES 
Checking Circuits 

Whenever feasible, registers and othE!r circu:t ts 
appear in duplicate. Their contents are continuously 
compared so that inconsistencies between the data in 
the identical units give an indication of faulty 
operation, and staJ~ the computer. At this pOint, 
the instruction may be repeated. 
The pulse code used in the Univac System is so de­
signed that all characters contain an odd number of 
pulses. At several strategic points within Univac, 
every character is checked for an odd number of 
pulses. 1m indication is given whenever an even num­
ber of pulses is detected, and the computer stalls. 
Other types of checking circuits cause Univac to 
stall when other types of errors occtrr. 

1m error occurs if reference to a non-existent mem­
ory address is attempted. 

1m odd-even error in the transfer 1'1 to I'M will 
result in a transfer stop and the location of the 
error (1'1 address) will be indicated. 

The 720 character count will be displayed on a 
modulus 100 counter. 

"All ones" checker. In addition to the parity bits 
check on the high speed bus, a second checker estab­
lishes that the invalid "all ones" character is not 
inadvertently created by a system fatut. 

Input and output checkers also detElct the invalid 
"all ones" character. 

Built-in checking features are contained in the 
Card-to-Tape Converter, the Tape-to-Gard Converter 
and the High Speed Printer. 

Fusing 
Ullivac is complete]~ fused in order that faults may 
be isolated. Each bay has its own set of fUBes in 
addition to main fuses on all DC and AC potentials. 



If a fuse blows, power is shut off and an indicator 
circuit shows in which bay the blown fuse is located, 
and a "flag" indicates the specific fuse. 

Voltage Monitoring 
An automatic voltage monitoring system continuously 
monitors all critical DC potentials giving an alarm 
if any moves outside the prescribed limits. 

POWER, SPACE, WEIGHT, AND SITE. PREPARATION 
:Manufacturer 

Univac has a separate power supply unit. The Univac 
II is designed to operate from a power service of 
480 volts, 208 volts or 240 volts, three phase, 60 
cycle. The system voltage must be specified in ad­
vance in order that the switch gear and 75 KVA trans­
former listed below may be properly supplied. 

Power Requirement: 

Hotor Generator 
Heaters 
Blower Motor 
Standby, etc. 
Uniservo 16 x 1.5 Kw 

Kw 
47.3 
45.0 
6.1 
2.0 

24.0 
1'21+':4 

Univac II Power System 

KVA 
59·2 
45.0 
7.65 
2.0 

30.0 
143Jj"5 

PF 
0.8 

0.8 

0.8 

The electrical power system for Univac II Central 
Computer and Uniservos consists of a packaged switch­
gear unit, a 75 KVA transformer, a 400 cycle motor 
generator set and a power supply unit. The power and 
control installation for the chilled water system and 
the peripheral equipment are discussed below. Wiring 
between units of the system is to be done by the user. 

Switchgear. The switchgear unit controls the in­
coming power, the motor generator set supply and 400 
cycle output circuit, the filament power and Uniservo 
power, and it is the center of all power control cir­
cuits. The main line circuit breaker will be supplied 
according to the system voltage. The motor starter 
will always be supplied for 480 volts. Dimensions: 
8 ft 4 in wide; 30 in deep; 6 ft high. 

75 KVA Transformer. A 75 KVA transformer, air cool­
ed type, is supplied for mounting by the customer. If 
the system voltage is 480 volts the transformer will 
be 480/208 and connected between the main line cir­
cuit breaker and the filament power circuit breaker. 
If the system voltage is 208 volts the transformer 
will be 208/480 and connected between the main line 
circuit breaker and the motor circuit breaker. If 
the system voltage is 240 volts the transformer will 
be ~0/480 and connected between the main line cir­
cuit breaker and the motor circuit breaker. 

Motor Generator Set. The motor generator set con­
sists of a 75 HP motor and two 25 KVA, 0.9 power 
factor 400 cycle generators. The motor is served by 
480 volts, 3 phase from the switchgear. The 400 
cycle output is controlled by electrically operated 
circuit breakers in the switchgear. Control of 400 
cycle voltage and excitation for the generators is 
by the exciter regulator units in the switchgear. 

Base 93 in long x 24 in 
Overall 104 1/8 in long x 29 in 
Area - 15.8 sq ft 
Floor loading - 284 Ibs/sq ft 

Space Requirements 

Height 
Width 
Depth 
Working Space 
Weight 

Approximate Dimensions 
102 9/16 in. 
171 3/8 in. 

94 3/4 in. 
16 ft x 22 in. 

16,000 Ibs 
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Univac contains thirteen bays of chassis. These 
bays are arranged in a structure resembling a letter 
"C". There are two bays at each end, five bays along 
one side and four bays and a door allowing access to 
the interior of Univac along the other side. 

Each bay contains trrree-tiered sections. Each sec­
tion contains twelve removable or plug-in type chassis. 
The chassis in each bay are accessible through doors 
which make up the casework. The core storage sec­
tions, however, contain 36 printed circuit chassis. 

The inter-wiring between chassis is one the back 
boards of the sections and bays and is accessible 
from inside Univac. 

Cooling System Requirements. The heat generated by 
the 5,200 vacuum tubes and the electronic components 
requires a cooling system. The Central Computer, 
Uniservos and power supply are cooled by a circula­
ting chilled water system. 130 gallons per minute 
of 500 wa.ter are required. A three way mixing valve 
with controls and a circulating pump are required for 
the Central Computer and Uniservos. The power supply 
unit contains its own control. Water connections for 
the power supply may enter the cabinet either at the 
top or bottom. Water connections for the Central 
Computer and the Uniservos are at the sides near the 
floor and the piping may be run either on the ceiling 
or below the floor. 

Refrigeration System Requirements. The Central 
Computer, Uniservos, and power supply units require 
35 Tons of refrigeration. 

USN ESO 
Power, computer 190 Kw 
Power, air condit 75 Kw 
Volume, computer 
Volume, peripheral equip 
Volume, air cond & cooling 
Area, computer 
Area, peripheral equip 
Area, air conditioning 
Room size, computer 

190.5 KVA 
75 KVA 

1,200 cu ft 
10,560 cu ft 

0.95 pf 
0.9 pf 

tanks 1,200 cu ft 
1,636 sq ft 
1,056 sq ft 

450 sq ft 

Room size, peripheral equip 
Room size, air conditioning 
Floor loading 

49.5 ft x 33 ft 
32 ft x 33 ft 

400 sq ft 
20 Ibs/sq ft 

250 Ibs concen max 
Capacity, air conditioner 75 Tons 
Weight, computer 36,000 Ibs 
Weight, peripheral equip 14,000 Ibs 
Weight, air conditioner 3,000 Ibs 
Total weight 53,000 Ibs 

Building modifications consisted of trenching in 
floors to accommodate chilled water cooling system 
and power cables. Water supply and return with 100 
ton cooling tower and basin installed on roof of 
building. 75 ton compressor to produce cold water 
for ADP equipment and room air conditioning. Duct 
work for room air conditioning is installed in regular 
ceiling. Existing power facilities were adequate to 
assume the load from ADP without modification. 

Metropolitan Life 
Power, computer 124 Kw 
Power, water cooler 
Volume, computer, 

16 servos, power units 
Area, computer, 16 servos, 

power units 
Area, water cooler 
Room size 
Floor loading 

CapaCity, water cooler 
Weight, computer 
Weight, water cooler 

144KVA 
25 Kw 

1,200 cu ft 

250 sq ft 

900 sq ft 
2,000 sq ft 

10 Ibs/sq ft 

0.86 pf 

284 Ibs concen max 
50 Tons per compo 

16,000 Ibs 
13,000 Ibs 

Above figures are for each computer. 
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Walled room for motor-generator sets and voltage 
regulators and switch gear, fenced areas for tape 
storage, installed separate refrigeration equipment 
on 15th floor and water lines to computers on 20th 
floor, installed power lines from 15th floor trans­
formers to 20th floor, dug channels in concrete floor 
for lines between electronic units. 

Pacific Mutual 
Power, computer 150 KYA 1. 0 pf 3 phase 
Room Size, computer 1,500 sq ft 
Floor loading 150 lbs/sq ft 
Weight, computer 35,000 lbs 

Installed special power lines to fourth floor site 
from special switchboard directly from street trans­
former. False ceiling primarily for esthetic purposes. 
Ducts installed for room air conditioning. 

USS 
Power, computer 221 Kw 246 KYA 0.90 pf 

0.85 pf Power, air cond 90 Kw 106 KYA 
Volume, computer 
Volume, air conditioner 
Area, computer 
Area, air conditioner 
Floor loading 

70,630 cu ft 
28,996 cu ft 
7,063 sq ft 
2,636 sq ft 

250 lbs/sq ft 
250 lbs concen max 

Capacity, air conditioner 148 Tons 
25,000 cu ft/min 

Converted warehouse to office-type space. Plenum 
chambers provided. Complete air filtering and air­
conditioning. Installed ceiling lights, wall panels 
and tiled floor. 440 volt supply to switch gear. 
Equipment fed by conduit and cable racks. 

COST, PRICE AND RENTAL RATES 
Manufacturer (Original Prices) 

Base Monthly Rental Outright 

Description 
Univac II Central Com­

puter w/power supply 
& supervisory ctl desk 

Uniservo II 
Uniprinter 
Extra Dolly Assembly for 

Uniprinter 
Unityper II 
Verifier 
High Speed Printer 
Card-to-Tape Unit w/47 

character code 
Card-to-Tape Unit w/38 

character code 
Tape-to-Card Unit 
Perforated Tape to 

Magnetic Tape (Pl'M) 
Converter 

1 Shift Sale Price 
5 Day Week F.O.B. Factory 
$18,540.00 $970,000 

450.00 
390·00 
122.50 

20,000 
22,000 

7,000 

90.00 4,500 
Not currently available 
3,300.00 185,000 
2,520.00 142,100 

2,500.00 

2,300.00 
1,800.00 

130,000 
loB, 000 

Magnetic Ta~ to Perfora- 1,500.00 
ted Tape lMl'P) Converter 

90,000 

The high speed printer and the card-to-tape unit 
with the 47 character code requires a customer fur­
nished voltage regulator. Prices are subject to 
change without notice. 

Rental charges include maintenance service, spare 
parts and test equipnent. Separate maintenance con­
tract and maintenance advisory service contract 
available to purchasers of Univac Systems. 
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USN ESO 
Prime Monthly Usage Rates 

Central Computer w/12 Uniservos $23,940 
High Speed Printer 4, :~50 
Card-to-Tape 2,540 
Tape-to-Card 2, :~5 
Unityper 90 
Verifier 250 

Metropolitan Life 
4 Univac II's, ea, with 16 Uniservos, total 

$4,035,000. 
3 Card-to-Tape Converters,. 2 Tape-to-Card Converters, 

3 High Speed Printers cost $1,345,000. 
1 Hig~ Speed Printer rents at $5,000/month. 
Maintenance service for 4 Un1vacs ~nd auxiliaries 

cost $52,000/month. 
Pacific Mutual 

Unitypers, computer, servos and printer cost approx­
imately $1.5 million. 

Maintenance service is performed by own maintenance 
staff. 

USS 
Basic system includes two (2) Univac II Computers, 

twenty-eight (28) Uniservos, one (1) Unityper, and 
one (1) Unityper-verifier. 

Mditional equi:pment includes one (1) Card-to-Tape 
Converter, one (1) Tape-to-Card Converter, and two 
(2) High Speed Printers, with core buffers. 

Equipment is rented. Maintenance is performed by 
the lessor. 

PERSONNEL REQU I REMENTS 
Manui'acturer 

The number of engineers, technicians and operators 
required depends upon the equipment complement of 
the Univac System and the shift operation. 

USN ESO 
One 8-Hour Two 8-Hour Three 8-Hour 

Shift Shifts Shifts 
U R U R U R 

Supervisors 5 5 
Analysts 7 8 
Programmers 16 20 
Clerks 5 5 
Librarians 1 1 
Operators 2 2 4 
Engineers 4 4 6 
In-Out'Oper 2 2 4 
Tape Handlers 1 1 2 

The operators include the 
of the 1st and 2nd shifts. 

456 
6 8 9 
466 
2 3 3 

shift supervisor for each 

Engineers are Remington Rand personnel included as 
part of the rental contract. 

Operation tends toward closed shop. 
Methods of training used include 8 weeks of class­

room instruction plus 18 weeks of on-the-Job train­
ing. ]!'ormal traini.ng agreements betw'een ESO and 
Civil Service Co:m:nll.ssion. 

Government wages in this line of work are not com­
petitive with those being offered by ADPS users in 
industry and/or ADPS manufacturers. Skilled employees 
after 18-24 months training and experience in this 
field of work are showing a growing t.endency to accept 
non-government employment. 



Metropolitan Life 
One 8-Hour 

Shift 
Two 10-Hour Shifts 

4 Days/Week 
Used Recomm Used Recommended 

Supervisors 4 4 6 8 
Programmers 6 6 
Clerks 12 13 
Librarians 3 3 
Operators 14 
In-Output Opera 24 
Tape Handlers 4 

Methods of training used includes suppliers classes 
for programmers and operators, occasional special 
classes run by programming coordinator, and on-the­
job training for clerks, librarians, tape handlers, 
and in-output operators. 

Machines work 20 hours per day, 6 days per week. 
Operators work 10 hours per day, 4 days per week. 

Pacific Mutual 
Three 8-Hour Shifts 

Used Recommended 
Programmers 26 
Librarians 0 1 
Operators 5 6 
Engineers 9 9 
In-Output Opera 4 5 

Operation tends toward open shop. 
Method of training used is basically on-the-job 

training with some formalized classroom work. 
"Typical" personnel is difficult to recommend or 

give with great detail due to emphases and approaches 
to the problem. Each group must study their own prob­
lem and then work out the personnel set up. 

USS 

Supervisors 
Analysts 
Coders 
Clerks 
Operators 
In-Output Opera 
Tape Handlers 

Methods of training used 
facturer schools, internal 
training. 

Two 8-Hour Shifts 
7 

33 
2 
4 
5 
3 
4 

includes equipment manu­
schools, and on-the-job 

RELIABILITY, OPERATING EXPERIENCE, 
AND TIME AVAILABILITY 

Manufacturer 
Reliability and operating experience based on the 
formula: (Available Operating Time minus Lost Time) 
divided by (Scheduled Operating Time). The cumula­
tive performance reports for Univac I Central Comput­
ers have averaged 93.0%. 

USN ESO 
Average error-free running period 16 Hours 
Good time 123 Hours/Week (Average) 
Attempted to run time 136 Hours/Week (Average) 
Operating ratio (Good/Attempted to run time) 0.90 
Above figures based on period 1 Jul 59 to 30 Apr 60 
Passed Customer Acceptance Test 1 Jul 58 
Time is not available for rent to outside organiza­
tions. 

Computer is normally run for 40 straight hours and 
then there is an 8 hour preventative maintenance shift 
before the next 40 hours. 

The 10 per cent lost time includes losses as a re­
sult of tape; computer, operator, program and data 
error conditions. 
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Metropolitan Life 
Good time 102.2 Hoursjweek (Average) 

includ good rerun time 
Attempted to run time 112.7 Hoursjweek (Average) 
Operating ratio (Good/Attempted to run time) 0.91 
Above figures based on period from Jan 59 to Jan 60 
Passed Customer Acceptance Test May 58 
Time is not available for rent to outside organiza­
tions. 

These Univacs were acquired under an option to con­
vert Univac lIS to Univac Ills. The first Univac I 
was accepted in late 1954. 

Pacific Mutual 
Good time approx 100 Hours/Week (Average) 
Attempted to run time 120 Hours/Week (Average) 
Operating ratio (Good/Attempted to run time) About 

0.80 and improving. 
Above figures based on period 1 Jan 60 to present 
Passed Customer Acceptance Test 1959 
Time is not available for rent to outside organiza­
tions. 

USS 
Good time 120 Hours/Week (Average) 
Attempted to run time 137 Hours/Week (Average) 
Operating ratio (Good/Attempted to run time) 0.87 
Above figures based on period 14 Mar 60 to 9 Apr 60 
Passed Customer Acceptance Test May 59 
Time is not available for rent to outside organiza­
tions. 

ADDITIONAL FEATURES AND REMARKS 
Manufacturer 

Buffer Units 
Input buffer (rI) 60 words of core storage. Input 

character rate up to 40,000 per second - dependent 
upon speed of Uniservos. 

Output buffer (rO) 60 words of core storage. Out­
put character rates of 20,000; 12,400; and 5,000 per 
second. 

Transfer buffer (rW) 9 words of core storage. 
Cooperates with main memory during V and W instruc­
tions to transfer up to 9 words at 25,000 words per 
second. Transfer buffer (rZ) 60 words of core stor­
age. 

Control of Operation 
Univac is controlled by instructions which are 

re~orded on tape and read into the memory. The in­
structions are stored in successive memory locations 
beginning at 0000. Two instructions may be stored 
in each memory location. 

Simultaneous. reading, writing and computation are 
possible due to built-in buffer units. Univac can 
read from one Uniservo, write on a second and rewind 
all other Uniservos simultaneously. Unless there is 
another read, write or rewind instruction immediately 
follOWing, Univac may continue to compute while read­
ing, writing and rewinding operations are being per­
formed. 

Univac starts operating in accordance with the 
instructions stored in memory location 0000 and re­
fers automatically to suceeding memory locations. 
Certain of the instructions read from the tapes the 
source data upon which the instructions operate and 
store the source data in the memory. Other instruc­
tions cause Univac to record the results of the 
operations on tape. 

The operation of Univac is controlled by automatic 
sequencing. It may be interrupted by instructions 
that transfer the control of Univac from one memory 
lQ£ation to another memory location not in sequence. 
This mode of operation conserves space in the memory 
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