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Block Length -

A block of information consists of six (6) blockettes (including
the space between blockettes) or 720 digits and occupies 28.8
inches on the tape. Space between blocks is the 2.4 inches be-

tween the 6th bleckette of one block and the 1st blockette of the
next,

E. Control Keys

1"

2.

3.

4.

Operating Lever

A mechanical operating lever is mounted on the left side of the
Tape Panel and controls the cycle of LOAD LEADER. TYPE, REWIND
and UNLOAD. The lever is pulled by the operator to perform two
types of operation: to load the leader or to rewind the tape.
The tape moves during these operations without motion of the
carriage. The lever is inoperative, when the access door to the
Tape Panel is open, when the carriage is not in the first charac-
ter position, or when a Load or Rewind operation is in progress.

LOAD LEADER

As the operating lever indexes the control ¢am into the LOAD
LEADER positions, Unityper II automatically loads fifteen feet
of tape as a leader on the takeup reel.

REWIND

In the first-digit position of any line or blockette, an opera-
tor may choose to type or to REWIND To REWIND the operator
pulls the operating lever.

Fill Selector Switch

The operator may select, with the use of the Fill Selector Switch,
either zeros or space symbols to fill in the rest of the field,
blockette or block (See Tabulater or FILL Key).

Backspace Key

The backspace key moves the carriage and tape backwards one digit-

space at a time, erasing the information on the tape at the same
time.

Erase Key

Operation of the erase key returns the carriage to the beginning of
the line, advances the paper feed, moves the tape backwards to the

beginning of the blockette, and erases all recorded information in
that blockette.



5. Fill Key
‘Operation of the fill key causes the carriage to move to the next
tabular stop.. As it does so, the tape is also moved a correspond-
ing distance and fill-in characters are recorded on the taps. The

tabular stops are set manually and funct;on in the same manner as
those on a standard typewriter.

6., Trip Key
When the TRIP Key is depressed at the 121st digit position, it will:
a. print an unrderscore

b. return the carriage

c. move the tape forward 2.4 inches to allow for space between
blockettes and blocks,

d. advance the paper feed.

No information is recorded on the tape during the TRIP operation.

CHECKING FEATURES

1. The access door to the Tape Panel is locked while the operator
loads the leader, types and rewinds the tape.

2. The keyboard is locked during the LOAD LEADER, REWIND and UNLOAD
operations.

3. The operator cannot .move the carriage is either direction except
from the keyboard, in which case there is either some symbol prin-

ted on the paper, or a blank area of paper which indicates a fill~
in operatlon

4. The TRIP Key may be depressed at any position other than the 121st
digit position, but will merely print an underscore without meving

either carriage or tape and without recording any character on the
tape.

5. If a REWIND operation is attempted when the carriage is in any but

the first-digit position, the operating lever turas freely, but
nezther the tape nor the carriage moves.
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UNIPRINTER

PURPOSE

The UNIPRINTER converts the coded, magnetic dots rgeérded on a metallic tape
to a typewritten copy.

BASIC SPECIFICATIONS

The UNIPRINIER consisté of two assemblies connected together by a cable: the-
Tape Reader and the Printing Unit,

Tape Reader Printing Unit
Height . aT-1/2" 44-1/2"
 Width 29% 29"
Depth 21-1/2" o 21-1/2n
Working Space 6°5" by 5°9-1/2¢ 6°5" by 5'9-1/2"
Weight 410 1bs, 244 1bs,
QPERATION
TAPE READER

The Tape Reader contains the motors and standard magnetic reading head over

which the tape passes. It also contalns its own power supply and other
electronic components,

~ PRINTING UNIT

The Printing Unit is an integral part of the UNIPRINTER. It prints the
letters, numbers and symbols that are read from a tape mousted on the Tape
- Beader and performs the typewriter actions such as Carriage Return, Tabula-

tor Key, etc., in accordance with pulse combinations on the tape (See
Printing Unit),

* SPEED
About 10 characters per‘second.

CONTROL SWITCHES

A set of switches for control of power and starting and stopping the opera-
tion of the UNIPRINTER are found on the top at the right hand side. A for-
ward and rewind switch controls the direction of the tape. An operate and
clear switch clears the circuits prior to operation. (See also Control
Switches for Printing Unit),



| UNIPRINTER
PONER REQUIREMENTS

The UNIPRINTER operates from 110 velt 60 cycle AC single phase power lines.
The current rating is abont 9 amperes
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PURPOSE

THE UNIVAC

'HIGH SPEED PRINTER

~ The High Speed Printer is a device for transcribing data, read by a Unlservo
from Univat magnetic tape, to paper. :

PHYSICAL CHARACTERISTICS:

The High Speed Printer is housed in four cabinets one of which contains a mod-
ified Uniservo, another of which contains the paper supply and feed system and
the printer unit, and the other two of which contain the electronic circuitry
necessary to control the tape and printing unit

: Height  Width Depth Weight " Floor Area
Printer Unit 48" 47-1/2" 32" 800 1bs.* 10.9 sq. ft.

Electronic Unit (PS) 66-1/2" 50-7/8" 32" 2000 1bs.

®

11.1 s8q. ft.

‘Electronic Unit (MEM) 66-1/2" 50-7/8" 32" 1200 1lbs.* 11.1 sq. ft.
Tape Unit (Servo) 60" 30" ‘ 24" 650 1bs. 5.0 sq. ft.

® Approximate

- OPERATING CHARACTERISTICS:

A,

The Tape Unit

The magnetic tape unit for the High Speed Printer is a clutch-operated
Uniservo, It reads the blockettes from the tape to the electronic unit
according to the requirements of the printing unit., The Uniservo oper-
ates with the standard 1500 ft, reels of ‘magmetic tape. The pulse
density can be either that produced by the Unityper II (about 50 per
inch), or the Card-To-Magnetic-Tape Converter (about 120 per inch),

or by the Computer System Uniservo (about 128 per inch). In the latter
case each block of data should occupy about 13.4 inches of which 2.4
inches is the space between blocks, 5 inches are the 5 spaces (of 1"
each) between the blockettes, and 6 inches are the spaces occupied by

the 6 blockettes, Up to 7500 blockettes can be put on each High Speed
Printer reel of tape.-

The Printing Unit

1. Printing Speed - The optimum balance between speed and quality of
printing is attained by running the High Speed Printer at 400 lines
- per minute. However, the printer is supplied with pulleys to pro-
vide a selection of printing speeds of 200, 400 or 600 lines per
minute. Since primt quality is improved at lower speeds, it is




6.

recommended that the printer be run at 200 or 400 lines per minnte:
If an unusually heavy printing load is encountered the 600 lines
per minute speed can be used to handle these transient loads.

Cgéracter Span - 130 per line.

Although each blockette’contains only 120 characters, the printer
has 130. wheels, the additional ten of which may be used also by
proper wiring of a plugboard, These 10 additional characters when

used, are duplicate printings of characters elsewhere in the block-
ette

Characters Spacing

10 per inch horizentally; 6 per'iﬁch vertically.

Characters Available

26 alphabetic capitals;

10 numerals;

15 miscellaneous symbols and punctuation marks as follows:
¥ 3 » . . - . + 3 () &/

Total - 51 characters.

Lines Per Inch

6 for single space;

. 3 for double space;

2 for triple space;

Paper

The paper feed will handle any sprocket fed paper up'to cardstock,
either blank.or prepriated, from 4" to 27" in overall width. At
least 4 carbon copies and ome original copy can be made using

paper between Il and 13~1/2 pounds in weight.
7.

Plugbosrds

- The High Speed Printer ebntains a two-panel plugboard with a total

of 1632 hubs. The function of the plugboard is to control the for-
mat of the printed page. One section of the plugboard controls the
relationship between the position of a character on the tape and its
printing position in normsl printing. Other sections of the plug-
beard are required in multi-line printing to select the characters
to be printed on each line and to place them in the desired posi-
tions. Some or all of the above sections are also brought into use
for maultiple printing. Other sections are involved with zero sup-
pression and finally, one small section controls the line spacing
(single, double, or triple space).



.. Fast Feed

Operatinﬁ.synchronbusly with the paper.is a paper loop on which up

‘to 7 channels can be punched with holes. ¥hen the paper feed is

under the control of the paper loop, the paper is advanced at the
rate of 20" per second until a hole appears in the contralling
channel. The particular arrangement of holes on the paper loops

is governed by the particular layout or form. Four of the channels

" are responsive respectively to the symbols €,6 /, ?, and = pre-

10,

12,

13.

viously recorded on the tape. The appropriate symbol is placed

in the first digit position of the blockette concerned. The fifth
and sixth channels are self-responsive. Whenever a hole appears
in the fifth channel, the fast-feeding starts and continues until
a hole is encountered in the sixth channel, The fifth channel is
overridden if a symbol calling any of the first four chanmnels into
operation is received simultaneously. A fast feed symbol must
cause at least one line to be skipped. The seventh channel re-
sponds to the paper homing operation. -

Multi-Line Arrangement

Any blockette of 120 characters may be multi- line fed through oper-
ation of the multi-line feeding plugboard instead of the normsl
plugboard. The appearance of a carriage return symbol (r) in the
first or second digit position of the blockette depending upeon
absence or presence of a fast-feed symbol initiates this mode of
operation. The blockette may be printed in as many as 6 continuous
lines arranged in any way desired as set up by the plugboard.

Zero Suppression

Zeros to the left of the first significant digit can be suppressed
in up to 18 fields. A minus sign is considered a significant digit.
Different zero suppression fields can be observed on normal print-
ing from those on multi-line printing.

rinter Breakpoint

The appearauee of the printer breakpoint symbol (/3) will stop the
machine and prevent the printing of the bleckette in which the '
printer breakpoint symbol appears provided the breakpoint switch
has been set to observe the breakpoint.

Printer Stop

The appearance of the printer stop ( 2) will stop the machine and
prevent the printing of the blockette in which the printer stop
symbol appears.

Multiple Plugging

Characters may be plugged so as to print up to three times on the
samg line for noymal printing. In multiline printing a character
may. be printed up to three times on each line of the group.



€. Control Keys
1. Start Mode Switch

The Start Mode Switch has three positions: start initial, start
continuous and single line. The start initial position causes the
printer to clear the memory, read in a new blockette, print it and -
continue to cycle thereafter, The start continuous picks up where--
ever the printer may have stopped, prints the contents of the mem-
ory and continues from there. The single line start prints the
memory and then stops, leaving the memory intact.

2. Breakpoint Switch

By means of this switch breakpoint symbols recorded on the tape
may be either observed or ignored.

3.  Home Paper

Under the control of the paper loop the "home paper” circuit ad-
vances the paper to a position of readiness for the firgt iine.

4. Tape Load

%

The tape load key cuases the tape leader to move over the reading
head but to stop before the first blockette appears,

5, BRead, No Prinmt Switch

The Read, No Print Switch causes the printer to read successive
blockettes in either direction without printing them. In conjunc-.
tion with the Breakpoint Switch, the Read, No Print Switch is use-
ful for searching through a tape. The Printer Stop symbol stops
the Read, No Print operation in any event, as does a tape error.

3

6. The Manual Stop Switch

The Manual Stop Switch steps the printer after the reading opera-
tion but before printing. The swit&h may be operated at anytise,
In particular, the read, no print operation may be used to.search
a reel lacking breakpoint symbols, in conjuaction with the manual

stop operation. This may be followed by a single-line start opera-
tion. ‘

7. Read One Block Forward or (Backward)

The Read One Block switches causes the printer to read one blockette

‘from the tape in either direction and then stop., If used in conjunc-
tion with the Read No Primt Switch, however, reading continues uatil

an FFI symbol is encountered. Normally, an FFI symbol marks the '

beginning of a form.



8. Print, No Read Switch

The Print, No Read Switch causes the printer to print the blockette
in the memory repeatedly. The tape does not move.

9. Computer Digit Suitch

Under normal operating conditions, the printer intarprets as func—
tions or ignores the various non-primting symbols, as the case may
be. However, by setting the computer digit switch to computer
digit eopy and using a plugboard which is set up with a basically
 one-to-one wiring, the printer can be made to produce a copy from
which all tape characters can be interpreted. Since only 51 charac-
ters of a possible 63 appear on each type wheel, dual purpose is
assigned to certain characters., In order to distinguish printing
characters from non-printing characters in computer digit copy,
two lines are used: the first line contains only normasl copy, the
second line contains omly the substitutive symbols fer non-printing
symbols. A table of equivalents can be supplied. ~

10. Paper Spacing

By means of the paper spaciﬁg Controlbkey the paper may be advanced
" one line (single, double, or triple space, as set up).

11. Paper Position

Fine adjustment of the paper position (particularly for positioning
the printing with respect to pre-printed lines on forms) may be
done while the printer 1s in operation.

12. Impression Control

Impression control permits variation in the strength of the print-
ing hammer stroke.

D. [Power Requirements

Approximately 15.2 kva of 60-cycle AC plus about 1 kva of power at con-
venience outlets are required by the ngh Speed Printer, This power
can be taken from any two wire input in the range of 190 to 250 volts.
Basically designed for a single phase power input, the power can be

obtained also from either a 2- or 3- phase system No external regulé-
tian is necessary.

CHECKING FEATURES

The following cﬁecking features are provided:

1. Each coded combination from the tape is subjected to an odd-even
~check, Each combination from the memory is also checked. Any even
scmbinations -at either point stop the printer



The number of characters within each blockette fro& the tapé”is
counted; if any hlockette contains more or less than 120 charae-
ters, the printer stops. :

The address lines going imto the gas-tube type memory for storing
each blockette between reading and printing are checked in order
to ensure that every address is used at least once.

~ The driving circuit for each printing hammer is checked for fail-

ure to fire or spurious firing.

A fast-feed symbol from the tape overrides a fast-feed signal from
the loop, If both signals should oteur simultaneously, the single-
digit memory for the loop fast-feed must be cleared before fast-
feeding can occur, A check circuit inhibits further operation if
the loop fast-feed memory is not c¢leared in the presence of a fast-
feed signal from the tape.

The printer stops if the tape reached its end.
The printer stops when the paper supply runs out.

The'printer'stopﬁ when the ribbon supply runs out.
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THE UNIVAC

MAGNETIC-TAPE-TO-PUNCHED-CARD CONVERTER

PURPOSE

The Magnetic Tﬁpe-To~Punched-Card Converter is used to read data from Univac
‘magnetic tape and convert that data into standard 12 row 80 column punched cards.

Various checking circuits observe the process and give warning in the event of
fault or error.

PHYSIGAL CHARACTERISTICS:

The Magnetic Tape-To-Punched-Card Converter consists of three cabinets, one of
which contains a modified Uniprinter Tape Reader, one of which contains a card
punch and the third of which contains the electronic circuitry necessary to
control the tape and card punch units in addition to the equipment for reading,
punching and checking., In addition a small motor generater set is provided as
part of the equipment, ' ' '

Length  Width  Height  Weight Floor Area

Card Punch 3g" 36" 48" 800 lbs. 9.4 sq. ft.
Tape Dnit 30" 24" 60" 400 1bs. 5.0 sq. ft.
Electronic Unit 190" *40" 790" 3,000 lbs. 39.5 sq. ft. =
Motor Generator Set 56" 18* 20" © 600 1bs. T.0 sq. ft.

"® with air conditioner
#% with air conditioner duct work

The threesunits and the motor generator set are appropriately cabled together.
Cooling is provided by a commercial air conditioning unit which is furnished
with the system, The commercial air conditioner must be supplied with ordinary

tap water at a rate depending upon the water temperature and varies approximately
as follows:

45 F 125 gal./hour
60 F 165 gal. /hour
70 F 225 gal. /hour
80 F 355 gal; /hour T
90 F 855 gal./hour

Complete air conditioning equipment weighs approximately 750 pounds. On later
pProducticn models the converter may be designed to allow an option for cooling
directly from 50 degrees F water without the alr conditioning unit., This modi-
fication will reduce space, weight, and power requirements slightly,



Power requirements are as follows:. Single phase 220 volts + 10%, .70 anperek
.and single phase 115 volts + 10%, 20 amperes, or three phase 220 volts + 10%,
-35 amperes, and single phase 115 volts, 20 amperes.

OPERATING CHARACTERISTICS

A,

Card-Punching Unit

The Card-Punching Unit.will punch an 80 column card providing for the
numbers O through 9 and the letters A through Z. If required the
equipment may be furnished to inelude tabulator characteristics., The
blank card feeding magazine has eapacity for 800 cards. The receiving
magazine also has an 800 card capacity. A magnetic drum unit is used
for storing the data read from the tape and transferred to the cards.

The Tape Unit

The magnetic tape drive unit is a modified Uniprinter Center Drive Tape

Panel. The tape unit accepts the standard Unzvac magnetic tape reel
holding 1500 feet of tape,

The Conversian.?rocess

1. Conversion Rate: 120 cards per minute maximum,

2. Data Allocation:

a, One blockette on the tape (120 colunns) produces one
punched card,—

~

b. One column on the tape is punched in only one card column
and one card ecolumn is punched from only one tape column.

¢. A removable plug board permits the selection and rearrange-
ment of fields.

3. Unplugged Card Columns

The conrverter regards an unplugged card column as a blank column
while a plugged card column, which receives a code combination

- for which there is no punch hole combination, will cause an error
and stop the converter.

4. Beel Capacity

A 1500 foet magneiic tape reel prepared for use with the Tape-To-
Punched-Card Converter helds appreximately 1850 blocks of data,
of six blockettes each



CHECKING FEATURES

The basic sequence of operations of the Magnetic Tape-To-Punched Card Converter
is to read the tape, punch a card, read the card punched, and compare this latter
reading with the information read froem the tape. Any detected error causes the
converter to stop.. The reason for the stoppage is indicated and g simple sys-
tematic routine for restart (at the point of error) is provided.

1. Comparisem Check

Each card is read after it is punched to obtain the data that has
been punched and compare it with thst recorded on the tape. If

the comparison fails to give complete equality the card is rejected
and the converter stops.

2. 0dd-Even Check

The blockette being read Into the converter and the recording on
the magnetic drum are subjected to an odd-even check. If any

- plugged digit of the 120 digits does not pass the odd-even check
the converter stops,

3. The 120-Diqit Check

The number of digits in the blockette is counted. If thé count
finds either greater than or less than 120 digits the converter
stops.

4, Magazine Check

The converter will stop ifvthe receiving magazine is full or the
feeding magazine empty.

5. End of‘Tapé'ﬁheckinﬁ;

The converter will stop when the end of information on the tape is
-reached. (This requires a properly placed stop code on the tape,)
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THE UNIVAC

PUNCHED-CARD- TO~ MAGNETIC-TAPE CONVERTER

PURPOSE: The Card-To-Magnetic-Tape Converter is a device for reading data from

standard 12-row 80-column punched cards and converting that data into
a recording on Univac magnetic tape. Various checking circuits ob-
serve the process and give warning in event of fault.

PHYSICAL CHARACTERISTICS :

The Card-To-Magnetic-Tape Converter consists of three cabinets, one of which
contains a modified Uniservo, one of which contains a card-feed and the third
of which contains the electronic circuitry necessary to control the tape and
card-feed units in addition to the equipment for reading, recording and

checking,

| Height ¥idth  Depth  Meight  Floor Area
Card-Feed : 36" 30" . 30" 320 lbs. 6.2 sq. ft.
Tape Bnit " 60" 30" 24" 650 1bs. 5.0 sq. ft.
Electronic Unit _ Sk 50" 32" 2,265 1bs. 11.1 sq. ft.

OPERATING CHARACTERISTICS:

A.

B.

Lard-Feed Unit

The punched-card feeding unit consists oann inpdt_bin.with 1000 card
capacity, two brush-type -card-reading stations in which electrically
common brushes rest over electrically isolated segments, a reject bin

of 400 card capacity, an output bin of 1000 card capacity and s mag-

netic drum for recording and playing back a tailor-made row-sprocket
signal for each card. ‘ ' :

The Tape Unit

The magnetic tape unit for the Card-To-Magnetic-Tape Converter is a
clutch-operated Uniservo. The tape unit accepts the standard Univac
magnetic tape reel holding 1500 feet of tape.

The Conversion Process

1. Instentaneous Conversion Rate: 240 cards per minute.

2. Pulse Density: The recorded symbols are recorded on the tape at a
density of 120 pulses per inch.




3.

6.

Data Allocatjon:

Each card is assigned 120 digit spaces (one blockette) on the tape.
The 8C digits from the card may be rearranged in any way desired

by proper wiring of a plugboard unit. If desired, up to 24 over-
punched (X or Y) columns on a card may be separately recorded as
minus and ampersand, respectively for the overpunches and as appro-
priate numerals for any other punch in the column, Further, these
overpunch symbols may be distributed as desired. Thus the caxd
data may be spread over as many of 104 digit spaces within the 120,
The remalning unplugged columns are recorded as zeros or space sym-

bols as determined by the plugboard and the blank column selector
switeh.

Bnpﬁncge (Blank) Columms:

A colamn carrying no hole may be recorded either as a zero or a
space symbol depending upon the pesition of the blank column sel-
ector switch. The plugboard carries a blank column control hole

by which all unpunched columms up to and including a prespecified
digit in the item may be recorded as one symbol and after which as’
the other symbol. The choice of which symbol occurs first depends
upon the blank column selector switch,

Reel Capacity:

Each reel of tape (1500 ft.) can hold the information from 8 max-
imum of 4000 cards.

Symbols Available:

The Converter can accept ceabinations of holes representing 26
alphabetic symbols, 10 numérals and 4 miscellaneous symbols
(/,-, spate, and &). The ampersand and minus signs are gener-
ated by the Y and X overpunchk, respectively, the vinculum (/) by
a (0-1) and the space by a nil column provided the blank column
selector switch so indicates.

- Control Keys

1.

2.

Fill-In Key:

Each 6peration of the fill-in key inserts an entire block of minus

"signs om the tape or completes a partially filled block so as to

‘indicate the end of the information on the tape.

Leader Key:

Esch operation of the leader key inserts about 15 feet of blank

leader,



3.

4,

‘Rewind Key:

The rewind keyAcausesvtha,Uniservo to rewind the tape.
Blank Colgmn’Selectog_Sﬁitgh;~

The blank ealumn_seleéter.switch has two positions marked "0" and

~space (A). Whichever symbol is indicated by the switch pointer
. {5 used to record any uapunched holes unless the blank-column con-

trol hole of the plugboard is comnected to one of the item positions
(2 to 120) of the Colupm Split Control section of the plugboard. In

- the latter case the oppesite nil symbol is used from the item pos-

ition prior to the position plugged te the blank column control
hole through the rest of the blockette,

E. Power Re

The Caré»To~&agnetic—Tape Convarter requires approximately lIK?A of
60-cyecle A.C. This power can be taken from a 208-volt source (across
two lines of a three-phase system) or a 230-volt source. Line voltage
variations of as much as + 10% are permissible. '

The basic mode of operation of the Card-To-Magnetic Tape Converter is to re-
cord on the tape, read backward and read forward from the tape, the last opera-
tion taking place in conjunction with a second reading of the card through a
'second and independent set of brushes into c¢ircuitry which, although the same
as used on the first reading, has been so shifted in relation to the brushes
that each punch position is Mandled by a different memory element.

1'

Mispunch Detector:

This mispunch detector examines each eolumn for more than one

punch in eack of three domaims: (X, Y, 0) and (1-9). If either
of these domains gontains more tham one punch the card is rejected.

Hisfeec Detgctor:

Each card as it passes the first reading station generates the
feed signal for the next oard. If ever a card fails to feed, the
Converter no longer: attempts to feed cards until the operator pro-

vides amother start siqnal
Gq ison Ch |

Each card is read twice. the first time to obtain the data that is
recorded on the tape; the second time to provide again the card data

for comparison with the data recorded on the tape from the first
‘reading, During the time between the two card-reading operatioss,

the tape is reversed and repositiomed at the beginning of the cur-
rent blockette., If the comparison fails to give complete equality,
the card is rejected, the Converter stops feeding cards, and the
tape is repositioned for recording over the same area of tape.



Bﬁtinq'the feverﬁe eyela-hetuaan'reéerd.and comparison, the newly

., recorded blockette is subjected to an odd-even check; during the

forward comparison the data are given another odd-even check, If
any of the 120 digits do not pass the odd-even check the card is
rejected and the Converter stops.

The 120»21git Check:

Duriug the hackmard read and the forward compariSOn check,. the num-
ber of digits in the blockette is counted. If either count finds
either greater than or less tham 120, the card is rejected, the
tape is repositioned and the Converter stops

Eard §g§nt§r'

The Card Counter is advanced each time all other checks applied to
a ¢ard comversion have been met. If any check fails, the caunter
is not permitted to move., In addition, the counter 1tsel£ is
checkﬁd to ensure its operatlon.

Separate signal and noise checks are made on each recording by

switching the tape amplifier gain between the backward and tke

forward cygles.
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Remington Rand High Speed Printer
Directly Connected
to the .
Univac Scientific Compute
Model 11034

The Remington Rand High Speed Printer is norrally operatsd off-line
by means of Univac tape. It is optionally available to be directly
connected to the Uhivac Scientific, lModel 11034, computer systsme

In this on-line mode, information is transmitted to the buffer stor-
age of the high speed printer through I0B. The high speed printer tuffar
storage has a capacity of twenty 11034 words {ome blockette of information
on the Univac tape.) This buffer store must be loaded with twenity words
for each line that is printed.

Control of the high speed printer on the on~line mode is by neans
of the Extermal Function instruction. The printing operation is initiated
by the presence of a bit in IOB,, placed there by the execution cof the Ex-
ternal Function instruction. Following this, twenty External Write instruce
tions must be executed to set up the printing of one line. OSucceeding lines
are printed by the transmission through ICB of twenty words per linee.

To drop the High Speed Printer selection, an External Function
instruction must set bits IOEBOg IOB23 and 30329 equal to one.

The time of execution of the twenty BExtermal Write instruetions will
be approximately ten milliseconds. There is then a 90 milliseconc interval
for the printing operation. The input-output interlock functioms in the
normal manner to allow synchronizaticn and under standard mode the computer
would be locked out for the 90 millisecond period. However the high speed
printer will be capable of using the program interrupt feature which will
free the computer for other computation during the 90 millisecond period.
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Fodel 11034
Univaec Scientific
External Function Bit Assignment
Certain external equipments are controlled by the External Function instruc-
tion (17-V). At present these are the Ferranti Tape Reader, the punched card
equipment, the Lineprinter, the Oscillcoscops Display Unit and the Uniservo
tare units. The External Function instruction itransfers the contents of the

V-address to the Input/Output Register I0B. The 36-bit word thus introduced
inte I0B designates the external equipment operations to be performed. .

The following is the assignment of master bits for selecting existing external
equipments: The master bit must be used with each External Function instruection
to select a particular eguipment.
2 - Tony g 422

10335 Card Unit

10834 - Line printer
IOB33 -~ Ferranti Tape Reader®
10832 - Oscilloscope Display Unit

IOB31 - Uniservo Tape Units

Specifiec functions of the external eéuipment are selected as follows:
CARD UXIT
IDBO - Read
IOB1 - Punch
1082 -~ Pick Read Card
3 - Pick Punch Card
108 - Stop (drop selection)

4
IOBS - Free Run
~ -~ - Interrupt

IoB - Start Cycle (master bit)

LINEPRINTER
1089 =~ Stop Paper

IOBlO - Print

®¥This master bit differs from that assigned to equipment used with Model 1103
computers



IOB11

10812

10813

IOE34

-2

Interrupt

Skip

Jump

Start (master bit)

FEFRANTI TAPE BEADER

IOBlS

IOB16

LOBB3

Stop Reader

Start Reader (Free run)

Select Reader (haster bit)

03CT COPE _DISPLAY UN

Close Shutter

10822

10832

UNISERVQO TAPE

Open Shutter

Operate Shutter

Stop Display

Iritiate Display

Seleet (Faster bit)

UKITS

IOBO o »

IOBlz. .

IO" [ -
“16

I0B, . »
19

ioB
21

10322,
108
31

-

10811

I0B
15

IoB
18

I0B
20

10823

Block Count (Tape movement)

Uniservo Selection and Bias Selection
Read, Write, Move Selection

Blockette Spacing, Variable Block
Length Selection

Block Spacing

Rewind and Stop Selection

Select Uniservo Units (Master bit)
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TELETYPE BR?E2 HIGH SFEED TAPE PUNCH

EQUIPMENT FUNCTIONAL CHARACTERISTICS

DesignadAfor use with:

Functioml
Characteristiess

Operating ‘Speedss

Approx, Physieal
Characteristics

Dimensionst
Fower:
Finishg

Theory of Design:

High speed message traffic or data handling systems
vhers all Impulses of each permutaticn code signsl
are conveyed to the Puneh simultaneously. Used with

seven-level perforated tape.

This equipment consists of a moter driven, magret
controlled, perforating device for preparing fully
perforated tape. It ia equipped with a tape reel
and breke assembly which controls the taps tensiom
during the rapld acceleration and deceleration of
the tape that occurs during the rapid starting and
stopping of the taps feed.

Maximum of 60 tape frames per second,

Approximately 7-1/2 x 11 x 17 inches
110/120-wo1t, 50/60-cycle, single-phase

Grey Craeile

The motor of this equiment is connected to the
punching mechaniam without the interposition of a

clutch, An eccentric on the main shaft is comnscted



Operation:

with a punch baii. This punch bail 18 connected td a
mmber of drag 1links (which operate the punch pins)
through sets of two toggle arms, In no signal
operation, the toggle joint of the two arms is
broken by & blocking bawl, and no holes are punched.
When a signai is received for a particular level of .

the tape, an appropriate armature is energized, re-

moving its respective blocking bawl, A hole ia them

punched for that level,

A similar arrangement is used to drive the tape
feed mechanisﬁ. A drag 1ink, not under the control
of a blocking bawl, is used fbr punching the feed
hole in the tape.

Start-stop and information signales used to operate

‘this equipment are received from the auxiliary control

circuitry but are synchronized by an impulse originat-
ing in the Punch unit 1tself,

An 8-inch tape reel is used for supplying tape to the
unit, Means are provided for indicating tape supply

still on reel. A draver is provided for chad disposal,

OQutput tapes may go into baskets or onto takeup reels,



FERRANTI MARK II TAPE READER

'BQUIPMENT FUNCTIONAL CHARACTERISTICS

Designed for use with:

-

Functional Descriptions

Operating Speeds:

High-spesd electronic digital computers. It may

be used with 2 5 or 7 unit standard teleprinter tape.
This equipment consists of a photoelectric perforated
tape reader with a friction type tape drive. Ko lens
are used in the photoelectric system. The drive mecha-
pniam is controlled by auxiliary circuitry.

Maximum of 200 tape frames per second,

Approx. Fhysical Characteristics

Dimensionss

Powers

Finish:

Theory of deaign:

9 x 11-1/2 x 11-1/4 inches, 37 pounds
115/230-wolt, 50/60-cycle, single-phase
D. C. Voltages (4% Stabilized}
+300 volts (5 ma,)
4150 volts (20 ma,)
~150 volts (20 ma,)
-300 volts (5 ma,)
Grey Crackle
Thié equipment is designed for lomg life, reliable
operation, and minimum tape wear. The drive mechanism

is designed for fast starting and stopping. Since mo



Operations

sprocket wheels are used, tape damage is minimized.

A friction drive is used for feeding the tape
through the Reader, the driving recller forming part
of a differential gear system whose cage is driven
continuously by an induction motof. The roller is
started and stoﬁped by the application of electro-
magnetically operated brakes to one or the other of
the output shafts of the diffe?ential.

The outputs of the photocells of the photoeiectric
gystem are amplified befofe baeing pfasented to the
auxiliary Qquipmént. A feed-hole pulse, coincident
with the other outputs and obtained from- the photocell
associated with the tape sprocket hole, may be used
in controlling the tape movements,

The equipment is designed for rapid loading of paper
tapes, Tapes may be supplied from either basketsz or
supply reels. The output tape may go into a basket

or onto a tskeup resl.



FERRANTI SPOOLER
EQUIPMENT FUNCTIONAL CHARACTERISTICS

Desigﬁed-for use withy Ferranti Mark II Tape Reader vspeeifiea.lly, but is
| suitable for many other applications, Tape widths
of 11/16 to 1 inch may be used. ‘
Functional Description: The equimment is a dual purpose unit designed to 7
feed tape either to or from a reel under low tension,

Operating Speed: Maximun of 25 inches per secont-i'.
Approx. Physical | |
Characterigticsx _‘ .
Dimensions: -  Approximately 12 x 10 x 7 inches
Power: - 115-volt, 60-cycle, éingle-—phé.ae
Finishs ’ ' Grey Crackle
Theory of Design: The tape iz pessed over guide pillars, and looped

- around a sensing arm, free to move under its ovn
weight up and down in & slot, The relatively light
weight of the arm produces the only tension on the
tape. Depending on which mode of operation is uséd,
the spool motor is drivui or braked when the arm

 reaches its upper positlon.l The reverse action

occurs when the spool is in ite lower position.



Operation:

This equipment is suitable for paper tapeb of any
width between 11/16 and 1 inch which is wound on

& 2 inch diemeter hub. The maximum capacity is a reel

of 8 inch outside diemeter, representing a lenfgthb of
nearly 1000 feet of tape 0.004 inch thick.

The changeover from take-up to supply is made by
e two-position M&h, and in either mode the tape
may be let out on either end of the uﬁit'

The unit is provided with a convenient carrying



REMINGTON RAND IRRFORATED TAPE COMPARATOR

EQUIFPMENT  FUNCTIONAL CHARACTERISTICS

D:asigned for use with:

Functional Deseription:

Operating Speeds:

\

Approx. Physical
Characteriatics

Dimensionss
Povers
Type of Ca}binet Work:
Finish;

Theory of Design:

Seven level perforated paper tape.
This equipment contains a dual tape drive which
allows two perforated tapes to be read in synch-

ronism, The data in correspording frames of the |

two tapes are compared. The tapes are driven at

full speed until a difference is detected, where-
upon they stop. This allows an operator to inspect
tapes and mark the faulty frame,

Bach tape runs at 3 inches per second or 30 frames

" per seeo‘nd.

Do not exceed 12 x 12 x 12 Qchea, 3 pounds.
115-volt, 66~cyc1e, single-phage. . -
Campaﬁiblé with Tape Printer in appearance.
Remington Rand Grey Crackle.

T};}s equipnent is designed for long life,_ reliasble

operation and minimum tape m. The reader is

‘driven by a motor and a cluteh designed for fast

stopping when an error is fourd, The tape sensing

- -



Operation:

pins drive type C or transfer contacts to allow

direct comparison of the two sets of pins vwhen thay

‘are sensing holes, Contacts are closed for full

18P of cycle. A‘common contact provides proper
timing for the flow of sensing current.

This equipment is designed for easy loading'and u§~
loading of paper tapes. It is arranged such that

tapes can be supplied from either baskets or supply

reels, Likewise, the cutput tapes may gc into baskets

or onto takeup reels.
The tapes will stop in & known position after an

error is detected so that there is no question as to

- which frames contain the diserepancy which has been

detacted.

The comparison 1s independent of tape code but
will allow the comparator to diéregard one or more
levels in the tape if required. This feature is
hendled internally and is accessible from the out-

gide of the case,



REMINGTON RAND PERFORATED TAPE PRINTER

EQUIPMENT FUNCTIONAL CHARACTERISTICS

Designed for uee'withx Seven level perforated tapes containing information

in binary code. Six of the seven levels are to be
interpreted as biootal numbers and the seventh
level may contain control punchings. Printing is

on standdrd 2-inch adding machine tape.

Functional Descriptiont This equipmént consists of an electromechanical

Operating Speeds:

perforated tape reader and a 12 digit printer of

the type frequently used on adding machines. Six
positions in each frame are interpreted as two octal
digits so that two print bars are set for each frame
of tape read, In the usual situation there is &
seventh level punching in every sixth frame of tape. .
This punching is adjacent to the last fran;e of éach
six frame word, A counter will cause th§ print
mechanism to be actuated every sixth frame and &
comparison ¢ircuit will cause the printer to stop
vhen there is no saeventh level punching. coincident
with the count of six.  There is an internal dis-
connect to allow overcoming this checking fagture.

At least three frames per second.



Approx. Physical
Chardecteristics

Dimensions:

Powers

 Type of Cabinet Works

Finishe

Theory of Design:

Qperation:

Do not exceed 12 x 12 x 18 inches and 15‘ pounds
115-volt, 60-cycle, single-pl;zase.

Compatible with Tepe Comparator. |

Remington Rand Grey Crackle.

Thia equipment is designed fqr long life, reliable
operation and minimum tape wear, The nature of the
tape reader to thr translation equimment is
sim@le and reliable, | '

The oqﬁipment is designed for easy loading and un-
loading of paper tapes. It is such that the tape
may be supplied from a reel or a basket and taken

up on a reel or dumped into a basket,



ELECTRODATA MODEL 453 MANUAL TAFE FURCH

EQUIPMENT FUNC TIONAL CHARACTERISTICS

Designed for use withs

Functional Descripi;ion:

Approx, Fhysical
Characteristiess

Dimensions:
Power:
Finiah:

Theory of Designs

Operation:

Perforated Tape. Tape may have up to eight levels.
The equimment is s mechaniam used in punching

miscellaneous holes in a paper tape,

3.1/4 x 5 x 3«1/2 inches

Fone required

Blue-grey crackle

The unit contains the necessary parts to align and
position a tape such that the desired levels of a
tape frame may be punched by means of a pin imserted
in the proper guide holes. Aligmment of the tape is
obtained by placing feed holee in the tape over guiéq
pins mounted in the base plate.

The unit ie menually operated.



GRISWOLD FIIM SPLICFR MODEL R-2 MODIFIED

EQUIRMENT FUNCTIONAL CHARACTERISTICS

Designed for use withi

Fﬁmtibn Deécri_ptionx ‘

Approximate Physieal
Characteristics

Dimensionsi
Power:

Finishg

Theory of Design:

Operation:

Films and tapes with a maximum width of 1+3/8 inches.

The equipment is a mechanism used in the splicing of
* & perforated tape,

3-1/2 x 5 x 8-1/4 inches

Hon required

Black enamel

The equipment contains the necessary parte required
to aiign and cut two tapes which zre to be spliced
t;;gether, and to hold the ends of the two tapes\
together while the adnesive used 1 drying. 'ﬁn‘
sels of clamps, hinged to the base"plate, aré used
to hold the tapes. Properly spaced pins in the lower
jaws of the clamps are used for aligment of the tapes.
Edges for ocutting »t.he‘ tapes are mounted on the lower
Jaws of the clamps, the mating"edgea being on the
base plate, When the tapes have been cut and ad-
hesive has besn appiiod, the tapes are held im place

_ a:gainst the base until dry.

This equifment provides a quick, efficient means of

- splicing two perferated tapes.
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Preliminary Characteristics
Floating Point Arithmetic
Univac Scientific Computer

Model 11034

As an optional feature, additional control and arithmetic circuitry
willl be provided to perform Floating Point Arithmetic. The repertoire of
floating point instructions is as follows:

1. Floating Add (FAuv) Form in Q the norralized rounded packed
floating point sum of the contents of u and the contents of v.

2. Floating Subtract (FSuv) Form in ¢ the normalized rounded packed
floating representation of the contents of u minus the contents
of v.

3. Floating Multiply (FMuv) Form in @ the normalized rounded paéked
floating point product of the contents of u by the contents of v.

Le Floating Divide (FDuv) Forr in ( the normalized rounded packed
floating point quotient obtained by the division of the contents
of u by the contents of v.

The Floating Point Word

The floating point word used i1s a packed, normalized number, using 8
base 128 characteristic and a fractional mantissa. More svaclfigall
real number can be represented, at least approximately, by (xe2<7)27, where
x is a 27-bit real number such that 1/2 £ ? | <1, and where y is an integer
or zero. The 1103A packed normalized floating point representation selects
that subset of the above approximations such that -128 < y £ 127,

The floating point word structure is:
1 8 27

5 and ¥ denote the 1's complement representation of x'227, while C is
the representation of y + 128, or, when S = 1, C is the 1l's complement form
of ¥yt 128.

That is, for X+ O,
8=0if x>0, S =1 4if x < 0
S =27 -2
x= (1) [0-2" s« () w2 7]a.nd
S
y = [(28 - 1) S + (—-l) C] - 128,
while if x = 0 then S = C

M=Oo



~2-

If the mantissa becomes zero, or if the characteristic becores negative,
as the result of one of the four floating point instructions, the result left
in Q is & positive zero.

If the characteristic exceeds 255, an alarm is initiated.

Using this word format, comparisons between two floating point numbers
can be achieved by the ordinary comparison instructions. Furthermore, by
using the complement form of the characteristic, instructions (Transmit
Magnitude and Transmit Negative) can be used for floating point transmission.

Timing

The time required for each of the four floating point operations is
given below. These times include operand access and next instruction acquisi-~
tion.

Floating Add Minimum 136 microseconds
Average 181 "
Maximm 234, #
Floating Subtract { 4s above
Floating Multiply Minimam 178 microseconds
: Aversge . 262 "
Maxdimam 392 "
Floating Divide Minimum 652 microseconds
Average 664, n
Maxtimm 676 ®
Registers

Besides the registers now found in the arithmetic section of the 1103A,.
the Floating Point modification will involve the following additional registers
end transmission paths. These are internal to the Floating Foint sequence
~ control.

G register, an 8-bit register, the comtents of which are always treated
as non-negative. It carries no sign bit. The bit positions of the C register
are designated

D register, an 8-bit register similar to C. Its bit positions are
denoted

07 Gy G5 c

D7 D6 D5 D4 D3 Dz Dl DO.
S register, a 9-bit subtractive accumulator. The bit positions of 3
are denoted
38 87 Sé 35 S4 83 52 Sl SO.



The arithmetic in the S register is ones complement. Sg is used as both an
overflow bit and a sign bit. This register is asble to be complemented.

Transmission Paths
From (87 — SO) to (X34 — X27).
Fl‘om ¥ to De

From C subtractively to S.

From D to C.
From AL to X.
Timing Tables

In the tables given below, it will be noticed that for each operation,
the main bifurcation point has been the sign of a and ce In addition, it is
possible that the exponents of the two operands differ by more than 27. I
this is the case, there is said to be po intersection between a and cs If
this is not the case, there is said to be intersection between a and c.

For additién, the average time has been derived by considering only the
intersecting cases. The average time was computed as followss

If a and ¢ agree in sign,

Minimum add time = 78 ce.p.

Maximum add time 87 CeDe
Average = 83 cep. or 166 microseconds

If a and ¢ are of oppesite sign:

Minirum add time = 79 c.p.
Maximum add time = 117 c.pe

Average 98 ce.p. or 196 microseconds

The average of these two figures is 181 microseconds.
The other averages are straightforward.

The reason for more than one mumber in certain entries (as in add,
intersection, lsum] <1) is that if a rounding overflow occurs, one shift
may be saved.

A1l entries in the charts are in clock pulses, each of which is
approximetely 2 microseconds. '

NOTE; All entries in the tables should be increased by 4 clock pulses.



..A_a

Floating Add Fhuv: (u) = a«2P , (v) = c-Zfi spacked and biased, |
Case 1 gand ¢ of the same sign
f
Fo intersections Intersection it
bV,4 b< & b 4 S
lsum 15,1 | lsum! <1 {lsum |21 {loum | <1
2,0 64 67 74 75 or 76 77 79 or 80 |
a<0 67 70 77 78 or 79 80 82 or 83
Cage II g and ¢ of opposite sign

In thé following table, s is the number of normalizing shifts required
in the event that the first sum is not greater than or equal to %; 1 s - 25

Ho intersection Intersection

b7d | b<ad b > d b <aé

lsum 134 | lsum 1$3 |lsum | 7% | lsum! <%

83 +s _ 86 + 8
a>0 65 68 75 or 76 or 78 or 19 or
’ 84 + 8 87 + 8 :
e i
: 84 + 8 87 + 8
a <o 66 69 176 or 77 or 79 or 80 or

85 + 8 88 + 8




5=

vFloating xultiply Fauv: (u) = aq2b, (v) = c,2d, packed and biased.
If b + d > 127, or if b + d < =128, the pperation requires:

2o | b<o
a>c |25 26
a<o |27 28

If the multiplier is negative, its complement is entered into Q, and
the characteristic position of Q is set to 0. If the multiplier is not
negative, it is entered into Q, and the characteristic position set to O.
The multiply time of the mantissas is then given by the formula

26 26
36 + 4 E q;s where E 9 2 1.
i=0 )

i=0

The following table is the case when b + d is in proper range,

, 'bhat is N

~128 £ b + d < 127.

2 and c same sign a _and ¢ opposite é;gg

54 bit product] 53 bit product || 2Fe oy | 53 bit product
Rounds Rounds Rounds | Rounds
to 54 bits | to 53 bits to 54 bits| to 53 bitd
81+ 45q; (81 + 4% a5 82+ 42%82 +4zqi 82 + Z’Zqi 83 + I‘Ei%




. . .6- . .
Floating Divide FDuv: (u) = a-2b, (v) = ¢+2%,  packed and biased

The basic divide time used in this chart is 217 c¢lock pulses,
plus 3 clock pulses if (Azl)l = 1, and plus 4 clock pulses if there is
an end correction., Thus for negative dividends, the time is 220 plus
perhaps 4 clock pulses; while for positive dividends, the basic time is
217 plus perhaps 4 clock pulses,

b-d > 127 b-da < -128 T
a {0, cc0 32 33
g(O,c?O 31 32
a>0,¢<0 27 ‘ 28
a>/0,c>/'o 26 : 27

If, however, - 128 <b - d £ 127, the following times prevail,

g and ¢ same gign a and ¢ opposite sign
’ | Quotient | > 1 " | Quotient [ < 1 | Quotientl 7/ 1 | Quotient | <1
326 + e | 327 + 4e
a ,0 322 + Le “ or 323 4+ e ; or
o 327 + 4e . 328 + 4e
3294 4e | | . 328 +4e
a<0 . 328 + e i or 327 + 4e ; or

330 + re }, 329 + 4e

|

#e = O if there is no end correction; e = 1 if there is an end correction

i



