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Logically, the Processor separates into three major sections which represent different 
levels of control. The three major sections are: 

1. The Central Processor. 

2. The Synchronizers. 

3. The Dispatcher. 

CENTRAL PROCESSOR 

The Central Proce ssor is th e general-purpose com pu ting section of the Proc ess or. C om­

pared to the Computer, it has less elaborate facilities for performing arithmetic opera­
tions. The arithmetic system of the Central Processor consists of a serial adder-compar­
ator and two connecting 12-digit shift registers that are used for the temporary storage of 
operands. When an add instruction is executed, operands are shifted from the two registers 
into and through the adder a digit at a time. The result is shifted back into one of the re­
gisters, which also serves as an accumulator register. The bits and digits of a word are 
transferred between the registers and the main core storage completely in parallel. 

INSTRUCTIONS 

The Central Pro,cessor has an instruction code that is separate and distinct from that of 

the Computer. It contains a complement of general-purpose instructions, such as add, 

subtract, shift, and transfer, that are used in carrying out its primary editing, interpreting 

and supervisory functions, but which may also be used in executing a side program. The 
Central Processor does not, however, have instructions for multiplying and dividing since 

these instructions are not required in the editing and control routines which carry out its 

primary functions. 

The Central Processor has the ability to set an "intervention" flip-flop in either Com­

puter which will force the Computer to transfer control to a routine associated with the 

flip-flop. Normally, the transfer is programmed so that the Computer will automatically 
return after completing the routine to the point in its own program at which it was in­
terrupted. 

The Central Proce ssor, although slower than the UNIVAC-LARC Computer, can perform 

in 16 microseconds an addition instruction which takes an operand from the storage, adds 

it to an operand in the accumulator register and returns the result to storage. 

Basic Instruction Types 

The majority of the Central Processor instructions are specialized instructions that are 
used to communicate with or control the error circuits, the input-output devices, the 
drums, the Synchronizers, and the Dispatcher. \1ost of these instructions are one of the 

three types listed below. \lany can he addressed to any of several Synchronizers or 

other devices. 

1. Set Flip-Flop Instructions: alert a Synchronizer or other device to perform a 
specific function such as connect or read 100 words. 



2. Transfer Instructions: transfer control information between the Central Pro­
cessor accumulator register and the Dispatcher or a Synchronizer. The con­
trol information might specify the mode in which a Synchronizer should operate 

or the first address of a storage area to which the Dispatcher should transfer 

data for a Synchronizer. 

3. T es t F lip-F lop Ins truc tions: are actually c ond itional transfer instructions 
dependent on the state of the flip-flop tested. These instructions are used by 
the Central Processor to monitor and test the condition of a Synchronizer or 

other device; for example, to test the availability of a Synchronizer or to test 
if a Synchronizer or other device has completed a previously ordered opera­

tion. 

The above instructions are designed to provide the Central Processor with the ability to 
exercise flexible "real time" control over several operations being performed in parallel. 

Instruction Word Format 

A Central Processor instruction word contains 12 decimal digits. The format of an instruc­

tion word is shown in Figure 5 below. 

DIGIT POSITIONS 2 3 4 5 6 7 8 9 10 11 12 

I N IN I N I N N 

I NSTRUCTI ON CODE 

I FIRST STORAGE ADDRESS 

SECOND STORAGE ADDRESS 

Figure 5. Processor Instruction Word Format 

Ins truc tion Code 

Digit pos iti ons one and tw 0 of a C en tral Proc essor instruction word spe cify the opera­
tions to be executed by an instruction. An instruction code not in the Central Processor 
repertoireof instructions, when used, will cause the Central Processor to transfer control 
to an error routine. 

Firs t Storage A ddres s 

The first storage address, digit posItions three through seven, specifies the storage 
addres's of an operand for single-operand-address instructions, or the storage address of 
the first operand for two-operand-address instructions. For other instructions, the first 
storage address of an instruction word is used to specify the number of shifts, (for 

shift instructions) or the address of a Synchronizer, storage drum, input-output unit, 

flip-flop circuit or display register. 

Second Storage Address 

Instruction word digit positions eight through 12 contain a second storage address. This 
address specifies the storage address for the result of an instruction, a second operand 
address for two-operand-address instructions, or a transfer-of-control address for transfer­
of-control instructions. 
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TIME REFERENCE 

The UNIV AC-LARC System is designed to change over to a new program without interrup­
tion. As computations are being performed on one problem, the next problem may be in 
the process of being loaded into the storage, while results from a previous problem are 
being printed. All of the above are made possible by the parallel operation of the various 
l1nits of the system. 

To aid in a changeover, a real-time reference is provided in the Central Processor. The 
timing reference may be used, for exa~ple, to determine when the time allotted for one pro­

gram on the Com pu ter is exha us ted so that an automatic changeover may be made (with­
out human intervention) to a new program. The timing source is a clock wh ich continually 
alerts the Processor program to keep a running count of time. The Computer can order the 

Processor program to keep a check on the running time of a program and, after a specified 

period of time has passed, direct the Computer to a routine for effecting a changeover. 

The Proc essor program may use th e c 10 ck to time c erta in extra long logi ca I operations, 
such as tape reversal operations on a tape unit or information displays on the operator 
console, thereby eliminating the need for costly fixed delay elements. Such a timing re­
ference may be used for any number of other purposes; for example, to record the time at 

which errors or other events occur during the course of running programs. It is particular­
ly useful in scheduling problems on the system and in solving problems in real time. 

SYNCHRONIZERS 

The Central Processor does not have time to control every step of the several input, 

output and drum operations being performed in parallel. Consequently, much of the de­
tailed and specialized work of controlling these operations is performed by the Syn­

chronizers. 

A Synchronizer represents a modular grouping of logical circuits for controlling a par­
ticular reading or recording process. Its logical form is dependent to a great extent on 

the characteristics of the reading or recording device with wh ich it is associated. Phy­

sically the Synchronizers are contained within the Processor cabinet. All of the Syn­
chronizers of the expanded UNIV AC-LARC System may be housed within the cabinet. 

FUNCTIONAL DESCRIPTION 

The Synchronizers control the actual reading or recording process and the transItIOn and 

the serial flow of information, digit by digit, between a buffer register and an input-out­
put device or storage drum. In the process of transferring information, a Synchronizer may 
perform functions such as synchronizing input information with the internal timing of the 
system, checking and counting the information for errors, or translating the information 
in one way or another. 



Whereas a single summary order from the Computer might call for the transfer of a block 
of several hundred or even thousands of words, a single instruction by the Central Pro­
cessor alerts the Synchronizer to process a smaller block of words which is some incre­
ment of the block specified by the summary order. The Synchronizer is designed to process 
the smaller block automatically without dire ct intervention by the Central Processor. 
While one block of information is being processed, the Central Processor program may 
alert the Synchronizer to process the next block of information. The actual instruction 

that alerts the Synchronizer is executed by the Central Processor in four microseconds, 
whereas the operation initiated in the Synchronizer or other device by the instruction 
may take several milliseconds. In the meantime, the Central Processor is free to continue 
processing other summary orders. 

COMMUNICATION WITH THE CENTRAL PROCESSOR 

Whenever a Synchronizer, input-output device, or drum is ready to accept further instruc­
tions from the Central Protessor program, it records this fact by setting a flip-flop. The 

Central Processor program determines whether or not a Synchronizer or other device re­
quires attention by testing the flip-flop with a conditional transfer instruction. If it is set 

wh en tested, control is transferred to a routine which determines the action to take and 

instructs the device accordingly. 

Rather than waste time testing each and every flip-flop to arrive at the specific flip-flop 
which is set, the Central Processor first performs a master test on all of the flip-flops and 
then a series of group tests. The testing is performed in an order of priority so that the 

flip-flops of the Synchronizers that require the most frequent attention are tested first. 

In general, the frequency at which a Synchronizer requires attention is a function of its 

data transfer rate. Consequently, the Drum Synchronizers which operate at the highest 

rate are tested first, then the Tape Synchronizers, and so on. 

DISPATCHER 

The Dispatcher is a central exchange which controls the transfer of data between the 

buffer registers of the Synchronizers and the main core storage. There are one to four 

one-word buffer registers for each Synchronizer. They are used to perform the serial­
parallel conversions and to store data preparatory to transferring it to the main storage 
or to a drum or input-output device. Transfers between the buffer registers and.the drums 

or input-output devices are controlled by the Synchronizers. The rate and order of 

flow is governed primarily by the characteristics of the particular device concerned. 

Whenever a Synchronizer completes the processing and transfer of a word to or from a 
buffer register, it signals the Dispatcher to transf~r the word to the main storage (if it is 
an input synchronizer) or to obtain a new word from storage (if it is an output synchronized. 

ERROR CHECKING 

The Processor, like the Computer, contains extensive checking circuits designed to detect 
all single bit errors. An error in the Central Process or section of the Process or causes 
an immediate and automatic transfer of control to an error routine. The Central Processor 

has error test instructions which may be used in the error routine to determine the type 
and location of the failure. 

23 



24 

Checking circuits in the Synchronizer section of the Processor indicate the type of error 
detected and the particular Synchronizer in which the error occured. 

The checking circuits within the Processor are also designed to indicate whether an 
error originated within its own logical circuits or within the circuits of a storage or in­
put-output un it. 

Often, because of the use of solid-state circuitry, it is possible to exchange a faulty 
circuit with a reliab Ie one with a minimum of time loss. The tape units, magnetic storage 
drums, and core storage units are all connected to the system through plugboards which 
simplify the substitution of one identical unit for another. These external devices are 
provided with test controls and other provisions for "off-line" testing which does not 
interrupt computing and processing. 



Data Storage Systems 

The UNIVAC-LARC System is equipped with both magnetic ferrite-core and magnetic 
drum storage systems, each of modular construction. In a completely expanded UNIVAC­
LARC System, these data storage systems offer a combined data storage capacity of 
over 73 million decimal digits of information. 

The magnetic ferrite-core storage of the UNIVAC-LARC is the main storage for both 

Computers, in an expanded system, and the Processor. It is the common link for Com­

puter-Processor and Computer-Computer information exchange. The core storage system 
is also used as a flexible buffer storage for transferring data between the auxiliary stor­

age (magnetic drum) and the input-output units. 

The magnetic drum storage system serves as an auxiliary to the main core storage sys­
tem. The drums are a low-cost, high-capacity repository for all data including input, 

intermediate processing results, output, and service routines. 

MAGNETIC CORE STORAGE 

The core storage is divided into modular units each of wh ich has a capacity of 2500 
words of 12 decimal digits. Four storage units are contained in a cabinet. The storage 
units may be added to a system in units of four up to a maximum of 39 units (10 cabinets); 
the equivalent of 97,500 words. Each cabinet has its own power supply, clock-pulse 

generator, and heat exchangers. Because of a logical limitation on the number of storage 
address e s avai lable for assignment, one ca binet in a complete ly expanded storage sys­

tem of ten cabinets would contain only three 2500-word units. 

Each storage unit contains the switching, timing, and amplifying circuits that are re­
quired for independent operation. The division of the storage into independent units 
permits simultaneous reference to storage: by the Computer, for obtaining instructions 
and for transferring operands; and by the Processor, for transfers involved in carrying 

out its program and for transferring data to or from the auxiliary storage or input-output. 
It also permits off-line maintenance to be performed on a single unit while the others are 
opera ting. 

TIMING 

A complete c lear-write or read-regenerate cycle of the core storage actually takes ap­
proximately eight microseconds to complete. However, reading or clearing data from the 

cores may be overlapped and performed in parallel with the operations of selecting the 
cores and writing or regenerating the data. As a result, the storage cycle is, for all 
practical purposes, four microseconds. The allowable transfer rate to or from the storage 
is further increased by the fact that the storage units can operate independently and in 
paralle 1. 
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To keep interconnections within reasonable limits, the core storage units are connected 
to the Computers and the Processor by a transfer bus which is time spared to serve as 
the data transfer path to and from the storage for both the Computers and the Processor. 

The bus is time shared on the basis of a repetitive 4-microsecond time cycle which is 

broken down into eight X-microsecond time intervals (time slots). During any time slot 

one word of data can be transmitted to the storage in parallel. The time slots are ap­

portioned to the various connecting areas of the Computers and the Processor in the 
following order: 

~~.----------------------------------~ Microseconds--------------------------------~~~ 

P 
CP 

LEGEND: 

CI C2 

o 

P Processor time slot. 

P 
D 

Not 

Used 

C2 

1 
C1 

o 

CP Central Processor; indicates the time slot on which the Central 

Processor section of the Processor transfers operands on in­

structions that are used in its program. 

D Dispatcher; indicates the time slots on which the Synchronizer 
Dispatcher se ction of the Process or transfers input-output or 

drum data for a Synchronizer. 

C1 Computer number 1. 
C2 Computer number 2. 

% Instruction; indicates the time slot on which a Computer obtains 
an instruction. 

o Operand; indicates the time slot on which a Computer transfers 

operands. 

INTERLOCKS 

P 
D 

The UNIV AC-LARC System is normally programmed to avoid simultaneous reference to 

the same storage unit by two or more sections of the system (the Computers, the Central 
Processor, or the Dispatcher ).However, each storage unit is provided with interlocks to 
prevent conflicts and establish prioriti~s. A storage unit is unavailable for four micro­
seconds from the time it is addressed by a calling unit. During this time any other calling 
unit is prevented from gaining access to that storage unit. 

Continual reference (once every four microseconds) to a storage unit by a Computer or the 
Central Processor could, if a system of priorities did not exist, lock out the Dispatcher 
indefinitely from access to the same storage unit. Because the Dispatcher must transfer 
data for the Synchronizers within a definite period of time in order to maintain a continual 

flow of input-output data, each storage unit is provided with a priority interlock which 
ensures access by the Dispatcher within four microseconds after it addresses the storage 

unit. Should the Dispatcher address a storage unit that is busy, the interlock prevents 
the Computers or the Central Processor from gaining access to that unit again until the 

Dispatcher has successfully completed its storage reference. Because the Central Pro­

cessor must monitor within a definite period of time the real-time operations of the Syn­

chronizers, it has the same type of storage priority over the Computers. 



The Processor instruction repertoire contains write-interlock instructions to prevent 
either Computer from writing data into any designated storage u.nit. It also contains an 

instruction for removing the write interlock from any designated storage unit. These in­

structions are provided to prc\rcnt the accidental destruction b), the Computer of dat.a in 

the storage. 

MAGNETIC DRUM STORAGE 

Up to 24 magnetic drums may be included in a UNIV AC-LARC System. Each drum is 

capable of storing 250,000 words of 12 decimal digits. Up to three Read Synchronizer 

and two Write Synchronizer units can be added to the Processor for simultaneous control of 
as many as three reading and two writing operations on the drums concurren tly with input­

output operations. The Processor program can connect any drum to any Synchronizer. 
Two drums, operating alternately with a single Synchronizer, can transfer data at a con­
tinuous rate of 330,000 decimal digits per second. 

The drum units are self-contained modules with individual test controls for off-line 

maintenance. They may be functionally interchanged by means of a plugboard. 

PHYSICAL SPECIFICATIONS 

Each drum is 27.6 inches long and 24.2 inches in diameter. The drum rotates at 880 rpm 
to attain a surface velocity of 1120 inches per second. 

A complete 250,000 word drum is serviced by a single six-channel read-write head as­
sembly which is held in a gimbal mounting and is floated on a thin film of air. The as­

sembly is moved by the surface friction of the rotating drum. The "floating" head assembly 
enables the heads to record and read at a high density of 450 pulses per inch. 

For protection against the effects of dirt and moisture, the drum,the head assembly, and 
the mechanism that positions the head assembly, are housed in an air-tight,dust-free 

en c los ure. Large I y due to the inherent simplicity of the floating head as sembly, the drum 

storage is extremely reliable. 

ORGANIZATION OF DATA 

Each drum has 100 circumferential information bands. Each band is capable of storing 

2500 computer words of 12 decimal digits; a capacity equal to that of one core storage 
unit. The bands are divided into 25 sectors of 100 words each, making it possible to 
begin reading or recording at anyone of 25 access points around a band. One sector 
(l00 words) is the smallest unit that can be read or recorded during anyone reference 

to the drum. 

A band consists of six tracks. The four information bits and parity check bit of a decimal 
digit are recorded in parallel on five of the tracks. Words and digits of a word are stored 
serially. The sixth track of a band is used to store serially a band number and an ad­
dress for each sector. 
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Access to a particular band is gained by moving the single six-channel head assembly 

back or forth along the length of the drum. The six individual read-write heads are 

spaced in the head assembly at twice the track spacing on the drum. The six tracks of 

one band are always interspaced with the tracks of another. Two bands are interlaced 
by recording one band of an interlaced pair with the head assembly in one position and 

recording the other band of the pair with the head assembly shifted a distance equal to 
the track spacing. Interlacing the bands enables a high track density of 30 tracks to 
th e in ch to be a ch ieved wi thout the diffi cu ltie s a ttendan t in de sign ing a head as s embly 

with extremely close spacing between the individual heads. 

The 100 bands of a drum are numbered in the following order: 
00,99 01,98 02,96 ........ 47,52 48,51 49,50. 

Where 00 and 99 are the numbers of the first pair of interlaced bands, 01 and 98 are the 
numbers of the next, and so on. To achieve minimum latency, data is normally organized 
in a systematic manner so that the processing of data begins at band 00 and proceeds 
through band 01, 02, 03, and so on. During each read or write operation, a complete band 
of data is processed after which the head assembly is stepped, in sequence, to the next 
band. After the data on band 49 is processed, the head assembly is shifted to band 50, 
the stepping me chanism is reversed, and the head assembly is stepped in the opposite 

direction through bands 51, 52, 53, etc. After a complete pass through the drum the head 

assembly is back to the starting point, thereby eliminating the equivalent of rewind time. 

Data can be organized on the drum in a less systematic manner and less than a full 

band can be read during each reference, although by so doing latency time would ordi­
narily be increased. The Computer can order the Processor to posItlon the head as­
sembly over any band and process any number of sectors from 1 to 25. 

ACCESS TIME 

Stepping the head assembly from one band of an interlaced pair to the equivalent band of 

the next pair requires 70 milliseconds. When the head assembly is continuously stepped 

without reading or writing, only 50 milliseconds are required for each step after the first. 

To reverse the direction of stepping requires 10 milliseconds. Shifting the head assembly 
from one band to the band with which it is interlaced requires 50 milliseconds. However. 

the shifting operation can be performed in parallel with a reversal. 

Positioning of the head assembly is controlled by the Processor program which keeps a 

running account of the current position of the head assembly of each of the drums and 

moves the head assembly to any position ordered. The circuits in the Processor that 
control the head positioning are independent of the Drum Synchronizers. The head as­
sembly on a drum can be positioned in parallel with a read or write operation being per­
formed on any other drum. 

A single summary order from the Computer can specify the transfer to or from sequential 
main storage locations of from one to 25 sectors of data on a band. If a complete band of 
2500 words is to be transferred, reading or writing can be/2"in as soon as one complete 
sector has been traversed with the drum connected to the Synchronizer. Therefore from - , 
one to two sector intervals (from 2.7 to 5.4 milliseconds) may be required before access 

is obtained to a complete band. If a specific sector on a band is desired, up to a full 

drum revolution of latency time (68 milliseconds) may be required to gain access to it. 

However, any number of sectors on a band can be read or written durin/2" the time required 
for one drum revolution and one to two sector traversals. 



The head assembly on any drum can be moved to the next band in sequence during the 

time required to read or write a band of data. By organizing the data in such a way that 

the reading and writing of bands alternate between two drums, the head movements can 

be executed in parallel with the reading and writing (while a band of data is being 
proc ess ed on one drum the heaa assembly on the other drum can be moved to the next 
band in the sequence). Using this technique, data can be transferred continuously at a 
rate of 2500 words every 83 millise conds; th e equiv~lent of 370,000 de c imai digits per 
second. The 83 milliseconds required to transfer 2500 words includes: 

1. The time required to pick up and interpret the summary order from the Computer. 

2. The time required to connect the drum to the Synchronizer (assuming that the re­
quired drum and Synchronizer are available). 

3. The time required to gain access to the first sector. 

4. The time required to transfer the complete band of data to the main storage and 

notify the Computer of the completion of the transfer. 
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Input-Output Units 

Input-output versatility of the UNIVAC-LARC System is gained through a variety of input­
output units. To the basic UNIVAC-LARC System are added the required modular input­
output devices to fit the individual needs of the user. The range between the basic and 
expanded UNIVAC-LARC Systems is sufficient to accomodate the immediate work load 
of the user and allow for future expansion as the work load increases. 

The modular input-output units of the system include UNIVAC Uniservo II Magnetic Tape 

Units, UNIVAC High-Speed Printers, Punched-card Readers, and Electronic Page Re­
corders. Each provides a fast, distinct mode of input, output, or input/output. 

MAGNETIC TAPE UNITS 

High-speed input and output is provided in the UNIV AC-LARC System by U niservo II 
Magnetic Tape Units. The tape units are used to introduce data into the system and to 
record output, either for long-term storage or for off-line conversion on an auxiliary device 
such as a High-Speed Printer. 

COMPATIBILITY 

Any magnetic tape prepared by the UNIV AC I and UNIVAC II System Central Computer 
or UNIVAC auxiliary equipment can be used by any UNIV AC-LARC magnetic tape unit. 
Conversely, any UNIVAC-LARC tape unit can prepare tapes for use by the UNIVAC I or 
UNIVAC II Central Computer or UNIVAC auxiliary equipment. Consequently, a fully com­
patible complement of off-line auxiliary equipment can be used with the UNIVAC-LARC 
System in eluding the UNIV AC High-Speed Printer, Un ityper II, Tape Verifier, C ard-to-Tape 
Converter, Tape-to-Tape Converter, and Tape-to-Card Converter. 

CONTROL 

The UNIV AC-LARC System can accomodate up to 40 Uniservo II Tape Units. As many as 
four modular tape control units (Synchronizers) can be included in the Processor, each of 
which can control a reading or recording operation on anyone of 10 tape units that can be 
connected to the Processor. Plugboards are provided which make it possible to sub­
stitute any tape unit for any other controlled by the same Synchronizer. The four Tape­
Read-Write Synchronizers can perform in parallel with one another and in parallel with the 
Drum Synchronizers or other input-output Synchronizers in the system. While a reading or 
recording operation is being performed on one tape unit, the tapes on anyone or all of 
the others can be rewinding. 
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CHECKING 

A positioning checker can be provided as part of the Processor. The posItIOning checker 
may be connected by the Processor to any tape unit via its Synchronizer. It is used to 
perform a parity check and count of the characters recorded on tape or ensure that the 
recording was executed without error or to position a tape at a particular block of data, 

or to check-read and position the tape simultaneously. Although the positioning checker 

us es th e re ad circ uits of the Tape Synchroniz er to wh ich is conne cted, the same Syn­
chronizer is free to control a concurrent write operation on another tape unit. 

READ-WRITE SPECIFICATIONS 

The tape units read or record on either plastic or metal tapes at a tape speed of 100 inches 

per second. Data is recorded at a density of 250 numeric or alpha-numeric characters to 
the inch for use on the UNIV AC-LARC or UNIVAC II Systems or at a lesser density for 
use on the UNIVAC I System or UNIVAC off-line auxiliary devices. Tapes having a 

wider range of pulse densities can be read, including tapes rec~rded by the Unityper I, 

at 20 pulses per inch. The length of a block of data on the tapes can be any multiple of 
ten 12-digit words. The Tape Synchronizers perform a parity check and count of the 
characters that are read or recorded in a 10-word block. The Processor program che cks 
the number of 10-word blocks that are read or recorded. The tapes can be recorded in a 
forward direction or read in either a forward or backward direction. The data read from 
the tapes can be transferred to the main core storage or merely che cked by the Processor 

program to locate a particular block of data or to ensure that the recorded data is reliable. 

TAPE CODE TRANSLATION 

Data recorded on tapes is in UNIVAC excess-three 7-bit code. Input and output data 
is translated by built-in translators. The Processor program can instruct the Tape Syn­
chronizer to translate the UNIVAC 7-bit code that is read from the tape into either a 1-

digit numeric or 2-digit alpha-numeric code that is used within the UNIVAC-LARC Sys­

tem. When output is being recorded on tape, the Synchronizer can be instructed to trans­

late from either the I-digit numeric or 2 -digit alpha-numeric code to the UNIVAC 7 -bit 
code. 

READ-WRITE INTERLOCKS 

A mechanical interlock is proviged on each tape unit to prevent writing on a designated 

reel of tape. A rewind interlock is also provided on each tape unit which can be set at 
the discretion of the Processor program to prevent ,reading or writing on a rewound tape 
until the operator releases the tape unit from the interlocks. 

A photoelectric cell on each tape unit detects unusable sections of tape indicated by 

holes punched through the center of the tape at intervals throughout the section. When 

an unusable section is detected, the reading or writing process is interrupted until the 

unusable section has passed the read-write heads. The tapes may be easily spliced 
and the spliced joint invalidated for reading or recording by punching spaced holes in 
the tape. 



ACCESS TIME 

Access time to the nearest block of data on the tape is 15 milliseconds. This includes 

the time required to connect the read-write heads and accelerate the tape. An additional 

0.6 seconds is required if the tape direction is reversed. When a tape is in a rewound 

state 1.2 seconds is required to reach the first block of data on the tape. 

ELECTRONIC PAGE RECORDER 

For direct large-volume output of data III tabular or graphical form, an Electronic Page 

Recorder can be provided with the UNIV AC-LARC System. Output data may be represented 

by the Page Recorder in the form of a curve plot, a grid pattern, alpha-numeric characters, 
or a combination of all three, (a plotted curve with call-outs, titles, scales, grid patterns, 
etc.). The output is displayed on the face of a cathode ray rube and is recorded by means 
of a high-speed 35 mm camera controlled by the Processor program. For occasional moni­

toring of the output, a self-developing camera is provided. 

OPERATING SPEEDS 

The Page Recorder operates at an average character rate per film frame of approximately 
15,000 characters per second. When used for graphing, it operates at average rates per 

frame of a pproxima te ly 2,000 points per se c ond or 1,000 grid lines per se cond. Th ese 

output rates match internal Computer speeds and make it possible to produce a sufficient 

volume of time ly and easily interpreted output data for efficient program debugging, pro­
gram monitoring, or engineering and mathematical analysis. 

CONTROL 

Two identical, fast-interchange Page Recorders may be provided with the System. Each 
has a 35 mm and a self-developing camera. Both Recorders are controlled from a single 

Synchronizer in the Processor. Each is provided with an internal test program generator 
which may be used to simulate Processor instruction for purposes of off-line maintenance 
and adjustment. To achieve continuous output while the 35 mm camera film is advanced, 
data can be recorded alternately on the two printers. Should one Page Recorder become 

inoperative or exhaust its film supply, all of the out put can be recorded on the other. 

The shutter for the self-developing camera is controlled by the Processor program. The 

camera can produce either standard paper prints or positive transparencies that are suit­

able for projection and for easy overlay comparison of graphs. The operator can advance 
the film and develop a paper print in approximately one minute. A transparency may be 

developed in approximately two minutes. 

MODES OF OPERATION 

The format for recording numeric or alpha-numeric characters contains a maximum of 65 
lines of 130 character positions each. Anyone of 64 characters or symbols can be re­

corded. The Recorder Synchronizer can operate in either a numeric or alpha-numeric mode. 

In the numeric mode, a single digit in UNIV AC-LARC code is used to select a numeric 
character or one of five special symbols. In the alpha-numeric mode, two digits in UNIVAC­

LARC code are used to select anyone of 64 alpha-numeric characters or symbols. The 

Page Recorder Synchronizer can operate in an uned~ted mode, in which case all of the 
characters are recorded in a standard format, or in an edited mode, in which case the 
format is determined by digits within the output data itself. 
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Anyone of the 64 characters or symbols can be selected by the Processor program for 
use in plotting a curve. The center of the plotting symbol can be directed to any position 
in a 1000 x 1000 mesh of discrete locations. The Recorder Synchronizer can operate in 
either of two plotting modes. In one mode, two sets of X and Y c oordi na tes (2 points) are 
specified in a single word of output data. In the other plotting mode, X and Y coordinates 
are specified in two consecutive words of output data. The output data can be edited by 
a special routine in the Processor or Computer program. The Synchronizer can operate 
in two additional modes; one for plotting horizontal grid lines and the other for plotting 
vertical grid lines. In these two modes, a pair of abscissas or ordinates are specified in 

each output word for plotting respectively a vertical or horizontal grid line. 

UNIVAC HIGH·SP EED PRINTE R 

Either one or two electro-mechanical High-Speed Printers and Printer Synchronizers can 
be connected into the System to produce direct, high-quality, multiple-copy records or 
results. The Printer can record either numeric or alpha-numeric data in a standard or a 

completely edited format. The paper can be fed in steps for single.line spacing or fast­

fed for multiple-line spacing. The paper feed accepts paper from 4~ to 21 inches in 
width. The Printer has the following characteristics: 

Printable characters· ................... 51 

Lines per minute ...................... 600 

Characters per line' . . . . . . . . . . ·120 

Character positions per line· . . . . . . ·130 

Characters per minute (maximum)· 

Characters per in ch ........... . 

Lines per inch· ••...........•. 

HIGH·SPEED CARD READER 

. 72,000 

·10 

. ·6 

An on-line, High-Speed Card Reader and a Card Reader Synchronizer can be provided 

as part of the UNIV AC-LARC System. Readers are available for processing 80 column 
punch ed-cards at speeds of up to 450 cards per minute. 



Control Consoles 

Two types of control consoles are provided with the UNIVAC -LARC System. One is the 
Operator Control Console; the other is the Engineer Control Console. 

OPERATOR CONTROL CONSOLE 

In a UNIVAC-LARC System containing one Computer, a single Operator Console is used 
to exercise complete operational control over both the Computer and the Processor. In 
a UNIVAC-LARC System containing two Computers, two identical Operator Consoles are 
used, one for each Computer. When separate problems are being run on the two Com­

puters, the operators at both Consoles can communicate with and exercise control over 
the Processor without in any way interfering with one another. 

KEYBOARD AND DISPLAY REGISTERS 

A numeric keyboard is provided on each Operator Control Console. The keyboard is used 
to enter data into either a five-digit or 12-digit general-purpose display register in the 
Computer. The con ten ts of both re gisters are dis pIa yed in de c imal form on the Opera tor 
Control Console Panel. Both the Computer and Processor have access to the display 
registers by way of their accumulator registers and may be instructed to display data in 

the registers or pick up data entered into the registers from the keyboard. To prevent 
conflicts between the Computer and Processor in the use of the display registers, all 
displays are normally handled by the Processor program which times the duration of the 
display using the real time reference. 

CONTROL PANEL 

Operator direction of the Computer and Processor is exercised chiefly by means of manual 
intervention buttons provided on the control panel. There are five such buttons on each 
panel for the Computer and five for the Processor. Pressing a Computer manual interven­

tion button causes the Computer to transfer control to a routine associated with the 

button. If necessary, provisions are made in the routine for re-entry into the main program 
when the routine is completed. 

Although only five manual intervention buttons are provided for the Computer, the number 
of routines to which the operator may direct the Computer is not necessarily limited to 

five. F or exam pie, th e data pic ked up from a d ispla y re gis ter maybe interpreted by a 

man ua I inte rventi on routin e in su ch away as to direc t the Computer to any number of 

subrou tin es. 
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Pressing a Processor manual intervention button causes a transfer of control in the 
Processor to a routine associated with the button. Instead of forcing an immediate trans­
fer, however, the button alerts the Processor to transfer control at the discretion of its 
program. The actual transfer may not be made immediately but may be delayed until the 
Processor has reached a point in its program at which it may enter the routine without 

in terfering with oth er con curren t operations. 

T Y PEW R IT E R • P R IN T E R 

An alpha-numeric Typewriter-Printer IS provided on each Operator Control Console. The 

Printer is controlled through a Synchronizer in the Processor. It is used by the Processor 

program, or by the Computer program indirectly by way of summary order to the Processor 

program, to communicate with the operator. A print-out might consist of data relative to 

errors or contingencies that occ ur in a program or instructions to the operator, such as 

instructions for mounting tapes for a forthcoming program. 

PAPER TAPE READER 

A Paper Tape Reader is provided with the Printer on each Operator Control Console. 

It is used primarily during a start-up procedure as a fast means of initially loading the 

first part of th e Proce ss or program into main storage. Wh en us ed for th is purp os e, data 

is read from the tape for transmittal to the main storage via the display registers. After 
sufficient data has been transferred into storage from the paper tape, the Process or pro­

gram completes the loading from magnetic tape. The Paper Tape Reader may also be 
used to relieve the operator from typing data into the display registers from the keyboard 

while a problem is being run or as an optional method of loading data into the storage for 

the Computer. The Printer is also provided with a paper tape punch which may be used 

by the operator or the program to prepare punched paper tapes for the Reader. 

ENGINEER CONTROL CONSOLE 

The Engineer Control Console is physically separate from the Operator Control Console 

or Consoles. It ·contains an engineer control panel for the Processor and a separate 

panel for each Computer in the system. All of the controls and indicators on the Opera­

tor Control Cons 0 Ie, in c luding an opera tor control pane 1, a numeric keyboard, and an 
alpha-numeric printer with an associated paper tape punch and reader, are duplicated 

on the Engineer Control Console. 

In a system containing two Computers, either one or two sets of operator controls and 

indicators can be provided. Should one set be provided, it can be manually connected 

to either Computer. A single Console Printer Synchronizer is provided in the Processor 

which can be connected by the Processor program to any of the four console printers in 
an expanded system. Normally, error analysis information and the like is routed to a 
printer at the Engineer Control Console and data on contingencies, instructions to the 

operator, and so forth are routed to the printer at the Operator Control Console. 



COMPUTER CONTROL PANEL 

Th e Computer Control Pan e I on the Engineer C ontro ICons ole con tai ns 60 ne on lights 

wh i ch di sp lay in binary form the c onten ts of the Computer 12-digit disp lay regis ter. 
Switches are provided on the engineer panel to operate the display register in either of 
three follo ... :ing modes: 

Manual Display Mode: In the manual display mode, the engineer can set controls to 

select and sample data at various points within the Computer and transfer the data 

to the 12-digit display register where it can be observed in binary form on the 
panel. Data can be sampled at a specific pulse time and step of an instruction 
that is being executed. It may be obtained for display from the various registers 
within the arithmetic and control sections of the Computer, from the various data 

transfer paths including the main storage bus, and from various combinations of 

flip-flops. 

Program Display Mode: In the program display mode, the engineer can select data 

for sampling at specific times and from specific points as in the manual display 
mode. However, the display will only be effected for instructions that are tagged 
with a "one" digit in the most significant digit position of the instruction word. 

Fast Register Display Mode: In the fast register display mode, the engineer can 

select for display the contents of any of the fast registers within the Computer. 

The display registers may also be used by the engineer, in conjunction with a type-in 
from the keyboard, to enter data into the main instruction register of the Computer, enter 

data into any main storage location, or display data from any storage location. 

In addition to those associated with the display registers, the following controls and 

indicators are included on the Computer Control Panel: 

1. Error and contingency indicator lights that indicate any error or contingency 
condition detected by the checking circuits of the Computer. The error in­
dicator lights indicate the type of error detected and, for certain types of errors, 

the digit position at which the error occurred. An error option switch is pro­

vided on the panel. The switch has three positions labeled STOP, NORMAL, 

and IGN ORE. When the switch is in the STOP pos ition, the Computer stops if 

an error is detected. When the switch is in the NORMAL position, the Computer 
enters an error routine if an error is detected. When the switch is in the IGNORE 
position, the Computer ignores any error detected. A reset button is also pro­
vided with which the engineer may reset the error flip-flops. A similar contin­

gency option switch and a reset button are provided on the panel for controlling 
contingency conditions. 

2. Two neon pushbuttons are provided on the panel to control the gating in of 

various control signals that the engineer can manually introduce into the Com­

puter for troubleshooting purposes by connecting signal input lines to terminals 
in the circuits. 
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3. A switch abnormal light which is lit if any switch on the Computer Control Panel 
is set in a position to interfere with the running of a normal program or to allow 
errors to go undete cted. 

4. A transfer switch which the engineer may use to force the Computer to ei ther 
transfer control or not transfer control on conditional transfer of control instruc­
tions. 

5. Buttons for clearing the Computer as a whole or selected parts of the Computer. 

6. Retain buttons which can be used to retain the contents of the main instruction 
register, the control counter, or a fast register. 

PROCESSOR CONTROL PANEL 

The controls and indicators on the Processor Control Panel on the Engineer Control 
Console include: 

1. Illuminated master power control buttons for applying power to the various units 
of the system. A set of 24 pushbuttons is provided to select the drums that are 
to be turned on. When the master drum-power control button is pressed, the 
selected drums are turned on in sequence. 

2. Air-flow, power failure, and tern perature indicators for the Proc essor, the C om­
puters, each type of input-output device, and each main storage cabinet. 

3. Start and stop pushbuttons. 

4. Illuminated pushbuttons to control the mode in which the Processor operates. 
The Processor can operate in a continuous, one instruction, one step, arith­
metic test stop, or input-output test stop mode or any of five breakpoint stop 
modes. With the test stop pushbuttons, the Processor can be made to stop 
on conditional transfer of control instructions (arithme tic tests, input-output 
tests, or breakpoint tests) and indicate whether a transfer of control is imminent. 
When the Processor stops, the engineer has the option of forcing the Processor 

to transfer control or forcing it to continue on the same sequence of instructions. 

5. Clear buttons for clearing the Processor as a whole or selected parts of the 
Processor. 

6. Retain buttons to prevent changing the contents of certain registers within the 

Processor. 

7. Error indicators to display errors dete cted within the Central Proc ess or, D is­
patcher, and each of the Synchronizers. Separate error option switches are pro­

vided for the Central Processor and each of the Synchronizers. 

8. A switch abnormal light which is lit if any switch on the Processor panel is set 
In a position to interfere with the runn ing of a normal program or to allow errors 
to go undetected. 



9. A master error-set pushbutton to set all of the Processor error flip-flops for the 
purpose of testing the error flip-flops and the indicators on the panel. 

10. A gain control switch for each Tape Synchronizer enables the engineer to man­

ually set the tape amplifier gain control of a Tape Synchronizer to high Oi low 
gain, or have the gain setting determined by the Processor program. 

11. A sector-address write switch used in conjunction with a special Processor 
program to layout the data bands on the magnetic drums when the drums are 
first installed into the system. If a bad spot (unusable recording area) should 

develop on a drum after it is installed, one or more bands can be repositioned 

so that the bad spot will lie in an area that is not used for recording. 

12. A memory simulator consisting of a set of 60 switches used to. manually insert 

a word of data into the Processor. A word set up on the switches can be direct­

ed to the main instruction register, the arithmetic registers and to the Syn­

chronizer buffer registers. 

13. Switches to run each of the Synchronizers. 

14. A binary display of the main instruction re gister and various other registers, 
counters, and control flip-flops in the Processor. 

15. Display register controls which can be used to transfer the contents of the 

main Processor instruction register or either arithmetic register to a Com­
puter display register for visual inspection, or to transfer the contents of a 
display register to the instruction and arithmetic registers. Data can be manually 
entered into the display register from the keyboard. 

16. A type-out button which causes a type-out on a selected console printer of the 

contents of the Processor arithmetic registers. 

17. A jam-signal button which is used to control the gating-in of various control 
signals that may be manually introduced into the Processor logical circuits 
for trouble shooting purposes. 

18. An audio monitor that can be connected to either Computer or to the Processor. 
By changing pitch the audio signal gives an indication of the frequen c y of 

instruction execution. 

19. A film monitor to indicate the status of the film In the 35-mm and self-develop­

ing cameras of the Electronic Page Recorder. 
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