


























































































4. O,peration of the space bar places a caret (1\) on the copy. 

B. The Tape Panel 

The Tape Panel houses the following: 

1. the take-lip reel with a fixed length of leader attached to it. 

2. the supply reel mount on which the operator places the tape before· 
recording. Unityper II uses a reel. six (6) inches in diameter. 
It holds 200 feet of tape on which more than 55.000 characters 
can be recorded. 

�3�~� a magnetic head for recording. 

4. an eras ing head' which obI! terates prevIous ly rE;tcorded information· 
before the new recording takes place. 

5. other electrical and mechanical devices required to control the 
direction and· timIng of the tape motion. 

6. the operating lever which controls the cycle of LOAD LEADER, TYPE, 
REWIND and UNLOAD operationso 

c. The Power Supply 

Unityper II operates from 115 volt, 60 cyclet AC single phase power .lines. 
Its power consumption is 75 watts. Line voltage variations of as much as = �l�~�f�o� are permissible. 

D. Recording Operation 

1. Typing Ra te 

A mechanical bail interlock system is incorp.orated in the typewriter 
to prevent the striking of two keys at once. This device limits the 
typing rate to a maximum of twelve (12),characters per second. 

2. Pulse· Density 

The coded symbols are recorded by Unityper II on the metallic tape 
at a density of 50 characters per linear inch. 

3. Line Length 

A ten-inch carriage travel is permitted, allowing 120 digits to be 
placed on a line. A line guide with 120 numbered divisions indi­
cates �~�o� the typist the digit position at any point in the line. 
Each line of 120 digits is referred to as a "blockette" and OCCU-· 
pies 2.4 inches on the tape. When the carriage reacheS the 1215t 
digit position, the operator may then operate the TRIP Key which 
will print an underscore and return the carriage. As the carriage 
is �r�e�t�u�r�~�e�d�t� anaddltional 2.4 inches of tape move by the, head to 

. allQw for space �b�~�t�w�e�e�n� bl9ckettes. 
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4. Block Length 

A block of information consists of six (6) bloc~ettes (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 blockette of one block and the 1st blockette of the 
next. 

EO' Control Keys 

1. 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 y when the access door to the 
Tape Panel i~ open, when the carriage is not in the first charac­
ter positIon, or when a Load or Rewind operation is in progress. 

LOAD WDER 

As the operating lever indexes the control Cam into the LOAD 
LEADER positions, Unityper II automatically loads fifteen feet' 
of tape as a leader on the takeup re~l. 

REWIND 

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

2. Fi 11 Selector Swi tch 

The operator may selectr 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 Tabulator or FILL Key). 

3. Backspace Key 

The backspace key moves the carriage and tape backwards one digit­
s pace at a timet' eras ing the information on the tape at the same 
time. 

4. Era"sa 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. 
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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 DIOved a correspond­
ing distance and fill-in characters are recorded on the. tape. The 
tabular stops are set manually and function 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 underscore 

h. return the carriage 

c. move the tape forward 2.4 inches to allow for spa·ee between 
blockettes and blocks. 

d. advance the paper feed. 

No information is recorped 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 t 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 pa.per, or a blank area of paper which indicates a f111-
in operation. -

4. The TRIP Key may be depressed at any position other than the 1218t 
digit position, but_will merely print an underscore without movlng­
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. tbe operating lever turns freely. but 
neither the tape nor the carriage moves. 

.4 



UNIPRINTER 



UNIPRIN'RR 

PURPOSE 

The UNIPRINl'ER converts the coded, magnetic dots recorded on 8 metallic tape ,. 
to a typewritten copy. 

BASIC SPECIFlCATIQNS 

The UNlPRINI'ER con.ists of two assellb11es eODll8Cted together by a cable: the'-' 
Tape Reader and the Printing Unit. 

Height 
Width 
Depth 

Tape Reader 

47-1/2" 
29" 
21-1/2" 

Printing UnIt' 

44-1/2" 
29" 
21-1(2" 

Working Spaee 
Weight 

6 11 5" by 5 9-9-1/2" 
410 Ibs. 

611 5" by 5'9-1/2" 
244 Ibs. -

OPERATION 

TAPE READE R 

The Tape Reader contains the motors and standard magnetic reading head over 
. which the tape passes. It also contains itS' own power supply and other 

e leet ronic components. 

P RI Hl'l NG UNIT 

The Printing Onit is an 1ntegral part of the UNIPIUNTER. It prints the 
letters, numbers and symbols that are read froll a tape _u.!!ted on the Tape 
Reader and performs the typewri ter actions suc'h as Ca rriage ReturD, Tabt11a~ 
tor key, ete., in accordance with p.\llse combinations on the tape (See 
Pri'nting Unit).. 

SPEED 

About 10 characters per second. 

co NT ROt SWITCHES 

A set of switches for control of power and $tarting 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 
Switebe.s for Printing Uni t). 
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UNlPRINTER 

The UNIPRINTER operates from 110 volt 60 cycle AC single phase power lines. 
The current rating 1s about 9 amperes. 
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THE UNIVAC 

HIGH SPEED PRINTER 

PURPOSE 

The High Speed Printer is a device for transeribingdata, read by a Uniservo 
from Univac magnetic tape, to paper. 

PHYSICAL CHARACTERISTICS: 

The Higb 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 De2th Weight Floor Area 

Printer Unit 48" 47-1/2" 32" 800 Ihs.* 10.9 sq • . ft. 
Electronic Uni t (PS) 66-1/2" 50-7/8" 32" 2000 lbs.* 11.1 sq. ft. 
Electronic Unit (HEM) 66-1/2" 50-J/8" 32" 1200 Ihs.· 11.1 sq. ft. 
Tape Unit (Servo) 60" 30" 24" 650 lbs. 5.0 ·sq. ft. 

• Approximate 

OPERATING CHARACiERISTICS~ 

A. Tbe 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 uRit 
according to the requirements of the printino unit. The Uniservo oper­
ates with the standard 1500 ft. reels of 'magnetic tape. The pulse 
density can be either that produced by the Unityper II (about 50 per 
inch). or the Card--To-MagDetic-Tap8 Converter (about 120 per inch) t . 

or by the Computer SystemUnlservo (about 128 per inch). In the' latter 
case·each block of data should occupy about 13.4 inches of·which 2.4 
inciles is the space between blocks, 5 inches are· the. 5· ~paces . (of 1" 
each) between the blockettes, and 6 inches are the spaces occupied·by 
the 6 blocket te8. Up to 7500 blocket tes can be put on each High Speed 
Printer ree I of tape.' 

B. 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 
min~te. Since print quality is improved at lower speeds, it is 
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recommended that the printer be run at 200 or 400 lines per minute. 
I! an uDusually heavy printing load is encountered the 600 lines 
per minute speed can be used to handle these transiell,t loads. 

2. Character Span - 130 per line. 

Althougb each bloc~tte contains only 120 characters, the printer 
has 130< wheels, the additional ten of which 1118y be used also'by 
proper wfringo! a plugboard. These 10 additional characters wben 
used, are duplicate .printiniJs 0'£ characters elsewhere in the blotk-
ette. . 

3. Charaeters Spacing 

10 per inch horizontally; 6 per- inch vertie~lly. 

4 •. Chal'@cters Available 

26 alphabetic capitals; 

10 numerals; 

15 mise.ellaneous 'symbols and punctuation marks as follows ~ 

# $ % 

Total 51 characters. 

5. Lines Per Inch 

6 for single space; 
. 3 for double space; 

2 for triple space; 

6. Paper 

• \l + : ( ) & / 

The paper feed will handle auy sprocket fed paper up to cardstock, 
either -blank;or prepriflted, from 4" to 27" In overall width. At 
least 4 carbon copies aad ODe original'ooPY can be made using: 
paper be~ween 11 a,ud 13 .... 1/2 pounds in weight. 

7. Plugboards 

. The High Speed Prinier contains a two-panel plugboard with a total 
of 1632 hubs. The fUDct.ion of the plugboard is to control the for­
mat of the printed page. One section of the plugboard controls tile 
rela~ionsblp between the position of a cbaraeteron the .tape and its 
printing po~ltlon in nOfmSl printing. Other sections of the plug­
board are reqJliroo in JIll1tl ... line printing to select the characters 
to be printed on each I1neand to place them in the desired posi­
tions. Some or all of the above sections are also brought into use 
fer multiple printing. Other sections are involv~ with zero sup­
pression and f1aal17, one small section cOQtrols the line spacing 

. ,(5 1 .. ,le, dotl,ll,l~-,. _,()r triple space). 
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8., ,Fas t,Feed 

Operating synchronously' with tbe paper is a paper loopo~ which up 
.to 1 challDels can be punched with holes. When the paper ·r..,ed is 
under the control of tbe paper loop, the paper is advanced at the 
rat. of 20" per second until a hole appears in the controlling 
channel. The particular arrangeaaentof holes on the paper loops 
is govern.ed by the particlIlar layout or form. Four ofthe'cbannels 
are responsive respecti vet)' to the syllbols @ t I,? t and =: pre­
viouslY.recorded on the tape. The appropriate symbol is placed 
in th-e first digit position of the bloekette concerned. Tbe fifth 
aDd' sixth chan.nels are self-responsive. Whenever a hole appears 
in the fifth channel. the fast-feeding starts and continues until 

,8 hole Is encountered in the sixth channel. 'The fifth channel is 
overridden if a·symbol calling any of the first four channels into 
operation is reoeived simultaneously. A fast feed symbol must 
cause at leas·t one line to be skipped. The seventh channel re­
spo:nds to the paper homing operation. 

9. Multl-Lin@ Arranagnt 

.Any blockette of 120 cha1"ae~erl may be multi-line fed through oper­
atioDof Ule multl"':llne feeding plugboard instead ot the normal 
pluiJboard. The appearance of a carriage return symbol (r) intbe 
first or sec·ond digit position of the blockette depending upon 
absence or presence of a fast-feed symbol initiates this mode of 
operation. The bloekette may be printed in as many as 6 continuous 
lines arranged in any way desired as set up' by the plugboard. 

10. Zero S\lppression 

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 suppressionfleldB can be observed on normal print­
ing from those on multi-line printing. 

11. Printer Breakpoint 

The appearance of the printer breakpoint symbol (f3) wi 11 stop the 
machine and prevent the .printing· of the bloeket te in which the 
printer breakpoint symbol appears provided the breakpoint switch 
bas been set to observe the breakpoint. 

12. Printer Stop 

The appearaaeeo! the printer stop ( l:) will st'op the machine and 
prevent the printing" o.! the bloekette in which the printer stop 
symbol appears. 

13. Multiple Plpaging 

Characters may be plu9yed so as to print. up to three t1_s on the 
$.a., line fpr JlQlJIal printing. In multiline printing a character 
JllRY-",tle .pr1Ilt,~.ttP >.,to ~bre.e. ,~i.es on each line of the group_ 
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{;. Cogtra 1 Keys 

1. Start Mode Switch 

The Start Mode Switch has three positions: start initial. start 
continuou.s and single line. ne start initial pOlition causes the 
printer to clear the metaory, read in a new blockette. print It and 
continue to cycle thereaft:er. Tbestart continuous picks liP wh,re- ' 
ever the printer may have stopped. prints the contents of themem­
ory and continues from there., The sing~e line start prints the 
memory and then stops. leaving the memory intact. 

2. Breakpoint Switch 

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

3. Home "Paper 

Under the 'colltrol of the paper loop the "kolle paper" circuit ad­
vaneesthe paper to a position of readiness for the flr~t line. 

4. Tape Load 

The tape load key cuases the tape leader to mov~ over the reading 
head but to stop before the first blQckette appears. 

5. Read. No Print Switch 

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

6. The Manual Stop Switch 

Tb'e Manual Stop Switch stops the printer after the reading opera­
tion but,' before printing. The switbl may be operated at aDJtilte. 
In particular. the read, no pliut operatioft may be used to,search 
a t'eel laekln~ breakpoint .ymbols; in conjunction with the manual 
stop' operation. This may be followed by a single-line start opera­
tion. 

7. Read One Block Forward or (Bac~rd) 

The Read One Block switches eausesthe printer to read QDe blockette 
'from the tape in either direction and then stop. If used in conjunc­

".t100 with the Read No Print Switch, however, reading continuel until 
anFFI symbol is 6llCOllntered. Normally, an FFI symbol marks the 
bei'inniag of a form. 
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8. Print,Ng Read Switch 

The Print, No Read Switch causes the printer to print the bloekette 
in the memory ~epeatedly. The tape does not move. 

9. Computer Digit Switch 
.t .. 

'Under normal operating conditions, the printer interprets as func­
tions or ignores the various non-printing symbols, aathe case may 
be. However. by setting the computer digit switch to computer . 
digit copy and using a plugboard which is $et up with a basically 
olle-t~-one wiring, the pri.nter can be made to produce a copy from 
which all tape characters can be interpreted~ Since only Sl charac­
ters of a possible 63 appear on each type wheel, dual purpose is 
as-signed toeertain characters. In order to distinguish printing 
characters froDl.Don-printing characters in cotDputer digit copy, 
two lines are used; the iirst line contain. only normal copy, the 
second line contains ouly the substitutive symbols for non-prlnting 
symbols. A table of equivalents can be supplied. 

10. Paper Spacinu 

By means of the.paper spaCing control key the paper may be advanced 
one lin·e (single, double, or triple space, as set up). 

11. Paper Position 

Fine adj us tment of tile paper post ti on (particularly for pos i t1on! ng 
the printing with respect to pre-printed lines on forms) may be 
done while the printer Is in operation. 

12. I.press 191\ Contro 1 

Impressioneont.rol permits variation in the strength of the print­
ing hammer stroke. 

D. Power Requirements 

Approximately 15.2 tva of 60-cycle ACplu$ about I kva of power at con­
venience outlets are required by the High Speed Printer. This power 
eall be takeu from any two wire in'put in the range of 190 to 250 volts. 
Balleally designed for a single phase power input, the power can be 
obtained also from.- either a 2- or'3- phase system. No external regula­
tloa 1s necessary. 

CHECKING ···FEATURES 
t 

Tbe following checking features are provided: 

1. Each coded cQmhination from the tape is subjected to an odd-even 
. check. Each colllbination from the memory is also cnecked. Any even 
-'4'ombinations;,at either point stop the printer. 
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,2. Tile nWllber of c'haract.erl witbin each bloekette from the tape'" is 
couated; if any hlockette contains more or less tb~n 120 cherae .... 
tera, the printer .tops. 

3. The address lines 901ngioto the gas-tube type memory for storing 
each blockette between reading aDd printing are cbecked in order 
to enS\lre tl\8t every address is used at least ollCe. 

4. The driving c'ircuit for each printing hammer is cheeked for fa,1l­
ure to fire or spurious firing. 

5. A fast-feed symbol trom tile tape overrides a fast-feed signal from 
the loop. If both lignalJ sho.ld occur- simultaneously. tke single­
digit memory for the loop fast-leed must be cleared before fast­
.feedin1J can 'oceal;". A cheek circuit inhibits further operation if 
the loop tast-feed memory is not cleared in the presence of a iast­
feed. signal from the' tape .. 

6. The printer stops if tk~ tape reached its end. 

7. The printer stopa when the paper supply runs out. 

8. The printer stops when the ribbon supply runs out. 
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THE UNIVAC 

MAGNETlt-TAPE·TO-PUNCHED-CARD CONVERTER 

PURPQSE 

The Magnetic Tape-To-Puncned-Card Converter is used.to read data from Univac 
'magnetic tape and convert that data into standard 12 row 80 column punched cards. 
Various cheekiDg',circnits ,observetbe prooess and give warning in the event of 
fault or error. 

PHYSI CAL CHARAcrERISTI CS ~ 

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 
pUllch and thetbird of which contain, the electronic circuitry necessary to 
control the tape and card punch units in addi tion to the equipment for reading, 
punching and checking. In addition aSDlali IllOtor generator set is provided as 
part of the eq~ip01ent. 

Length Width Height W.eigh~ Floor A[ea 

Card Punch 38" 36" 48" 800 lbs. 9.4 sq. ft. 

Tape Unit 30" 24" 60" 400 Ibs. 5.0 sq. ft. 

Electronic Onit 190" ·40" **90" 3,000 Ibs~ 39" 5 sq. ft. 

MOtor Generator Set 56" 18" 20" 600 lbs. 7.0 sq. ft • 

. (t wit)1 air conditioner 
•• with air conditioner duet work 

-. 
The three!/units and the motor generator set are appropriately cabled together. 
Cooling is provided by a commercial air conditioning unit which 'is furBished 

""""-

with the system. The commercial air conditioner must be supplied with. ordinary 
tap water at a rate depeuding upon the water temperature and varies approximately 
as follows: 

45 F 
.60F 
70 F 
80 F 
90 F 

125 g~l. /hout; 
165 gal./hour 
225 gal./hour 
355 galj'/hour 
B5.5 gal. /hour 

Complete air conditioning equipment weighs approximately 750 pounds. On later 
production models the converter may be deSigned to allow an option for cooling 
directly from. 50 degrees F water wit.hout the air conditioniny unit. This modi­
fication Will., reduce space, weight. and power requirements slightly. 
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Power requirements are as follows ~ .. Single phase 220 volts .:t 10%. ,,70 amperes, 
and single phase 115 volts .:t 10%, 20 amperes, or three phase 220 volts .:t 10%. 
35 amperes, and single phase 115 volts, 20 amperes. 

OPE~TING CHARACTERISTICS 

A. Card-Punching Unit 

The Card-Punching Unit. will punch .an 80 column card providing!or the 
numbers 0 through 9 and the letters .A througb Z. If required the 
equipment may be furnished to include tabulator characteristics. The 
blank card feeding magazine has capacity for 800 cards. Thereceiving 
magazine also has an 800 card capacity. A magnetic drum un,i t is used 
for storing the dat.a read from the tape and transferred to· the cards. 

B. The Tape. UnIt 

The magnetic tape drive unit is a modified Uniprinter Center Drive Tape 
Panel. The tape unit accepts the standard Uni vac maynetie tape reel 
holding 1500 feet of tape. 

c. The Conver§ionProeess 

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 eolumn is punched from only one tape column. 

c. A removable plug board pemits the selection and rearrange­
ment of fields. 

3. Unpluaaed Card Columns 

The converter regards an unplugged card column as a blank"column 
while a plugged card column. which receives a code combina\ion .. 

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

4. . Reel Capacity 

A 1500 foot magnetic tape reel prepared for use with the Tape-To­
Punched-Card Converter holds approximately 1850 blocks of data, 
of six blockettes each. 
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CHECK! NG 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. Gnd compare this latter 
reading with the information read from the tape. Any detected error causes the 
converter to stop. The reason for the stoppage is indicated and a simple sys­
tematic routine for restart (at the point of error) is provided. 

1. Comear is. OR Che~ k 

Each card is read after_it is puncbed to obtain the data that has 
been punched and compare -f t wi th that recorded on the tape. If 
the comparis'on- fails to give complete equality the card is rejected 
and the conve-rterstops. 

2. Odd-Even Cheek -

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-Digi t.· Check 

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

4. Magazine Cbeck 

The converter will stop if the receiving magazine is full or the 
feeding maga-zine empty:~ 

5. End ofTa.~qb~rdng\. 

The converter will stop when the end oi information on the tape is 
. ,~eached. - (This requires a properly placed stop code on the tape. ) 
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THE uNIVAC 

PUNCHED-CARD-TO-lfAGNETIC-TAPE CONVERTER 

PURPOSE: The Card-To· Magnetic-Tape Converter is a device for reading data from 
standard 12~row SO-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. 

PBYSI CAL CHARACTERISTICS: 

The Card-To-Magnetic-Tape Converter consists of three cabinets, one of which 
contains a modified tiniservo. one of which contains a card-feed and the third 
Qf which contains the electronic circuitry necessary to control the tape and 
card-feed "Ditsin addition to the equipment for reading, recording and 
checking. . 

Height '.idtb Depth Weigbt Floor Area 

Card-Feed 36" 30" . 30" 320 Ibs •. 6.2 sq. ft. 

Tape Unit 60" 30" 24" 650 Ihs. 5.0 sq. ft. 

Electronic Unit 71" 50" 32" 2,265 Ihs. 11.1 sq. ft. 

O!ElATING CHARACTERISTICS: 

A. Card·Fees! Unit. 

The punched-card feediag unit consists of an input.bin with 1000 card 
capacity, two brush-type -card-reading stations in which electrically 
eOmilOn bru.shes rest over electrically isolated. segments, a reject bin 
of 400 card capacity, an output bin of 1000 card capacity and 8 mag­
netic, drum for recording and playing back a tailor-made row-sprocket 
sigoal for e8eh card. 

B. The Tape Unit 

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

c. The Convsr§ion Process 

l~ Instantaneous Conversion Rate~ 240 cards per minute. 

2. Pulse Density: Tbe teeorded symbols are recorded on the tape at a 
density of 120 pulses per inch. 
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3. Data Allocation: 

Each card is assigned 120 digit spaces (one bloekette) on the tape. 
n. 80 digits trom.the card may be rearranged.i. any ·way desired 
by proper wiringol a plugboard unit.. Ifdesired f up to 24 over­
puneJt$d (X (If Y> columns on a oard may be separately recorded as 
minus and ampersand,' respec.tive11 for. the overpunches and as appro-' 
priste nuoserals for any ot.her punch in'the eolumn. Further f these 
overpunchsymbols may be distributed ,as desired. Thus the card 
data may be spread over as many<>f 104 digit spaces within the 120" 
The remaining unplugged c'oluDUl8 are recorded as zeros or space sym­
bols 8S deter:mined by the plugboard and tlte blank column selecto.r 
,\fitedl. 

4. Unpunched (Blank) Columns: 

A column carrying no hole may be recorded either as a zero or a 
space symbol depending upon the poSition of the blank column sel­
ector switch. The, plugboard .carries a blank column cont-rol hole 
by which all uapunchedcolllDUls up to and including a prespecified 
digit in the item may be recorded as one symbol and after which as . 
the other 'symbol. The choieeofwbieh symbol occurs first depends 
upon tile blank eolunm selector switch. 

5. Reel Capecitl: 

Each reel of tape (1500 ft.) can hold the information frons a max­
imum of 4000 cards. 

6. SYmbols AV8:11able: 

The Col'1verter can accept combinations of holes represent~ng26 
alphabetic symbols, 10 numf)rals and 4 miscellaneous symbols 
(/t-' space, and &). The afllpersand and minus signs are gener­
ated by the Y and X overpuJlclt, respective1" the vinculum (/ )by 
a «()"l) and the space by 8 nil taiwan provided the blank column 
seiecter switch $0 indicates. 

D. ControlKeY$ 

1-. Fill-In Key: 

Each operation of the fill-in key inserts an entire block of minus 
. signs oa the tape or completes a partially filled block so as t.o 
indicate tbe end of the information on the tape. 

2. Leader Key: 

Each oper'3tioD of the leader key inserts about 15 feet of blank 
leader. 
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3.. . Bewing Key: 

The rewind key causeS theUniservo to rewind the tape. 

4. Blenk Colymn SeleetolSwit,h.,l' 

The blank colli. sele;etor switch has two positions marked "0" ~nd 
spaee (LU. l(hi~hev~r sYbJbol 1. indicated by the switch poister 
Is US" to tt¥!:ordauy: lluptmchedholes u~less the blank-oohtmn eon­
t;rQl hole of the plugboard is connected ~o one of the item pOsitions 
(2 to 120) of·tlle ColuUm Split Cout-rol section of the plugboard. In 

. the latter oasethe opposite. nils}"mbol is used from the iten .. pos­
ition. p1"iO,,<lq the poiition plugged to the blank colullUl control 
~ole through the rest of the blockette~ . 

E. Power Reg!! rf.t!!llt. ,1 
The Carq .• /fo-Magnetie.-Tape Converter requires approximately llKVA of 
6O-ey·cle A.C. -,:'ht. powe-r can be taken .from a 208-volt source (across 
two lines of a three-phase system)o:ra 23()...volt source. Line yol:t;aqe 
variations of as much·as .± 10l' are permissible • 

. ·CElqNG fEAT1JRES: 

The basie lIIOde of opera.t1on of the Card-to-Magnetic Tape Converter is to. re~ 
cord on tlle t.ape,· read baekward ~rtd read forward from the tape, the last opera ... 
tion taking place incouJun.,tioQ ~ tb . a lecond reading of the card through 8' 

. second and independent set of bru.hes into circuitry which, although tbe same 
as used on the flrlt reading.; kas been so skifted in relation to the brushes 
that each. punch position is itandled bra different memory element. 

1. MisRunchDetector: 

ThisndsP\lnch. detector examines each eolwnn for more than one 
panch ineaelt of three domains: .(It It 0) and (1-9). If either 
of these domains ,;e~ntains more than OBe punch the card is rejected .. 

2.. .1$f~tJ!t.,ctor: 

Ea~b card as: i tpa$sea the f1.rst reading station generates the . 
t.eed Signal for thEi next eam. If ever 8. oard fails to feed, the ' 
Con.el'ter no longel"\attempts to feed cards until the operator pro­
vides anQther start'~sifin~t, 

3. CO!llUu;lS0fi . Chegk: 

Eacheard 1s read twice, the first time to obtain the data that is 
r~ord-ed on t.he ttipErl the $,econd time to provide again the card data' 
tor. Q()mparison wi ththe data recorded on the tape from the first 
read.tnt. During t.lle.tlmehettfflen the two eard-reading operations. 
the tape is reversedandtepositioDed at the beginning of the eur- ' 
rellt blocke·tte. If the eo~rlson fails tootve complete equality t 
the urd Is rejected,. the ,C'Ulverter stopsieed1ag cards f and tbe 
tapeta rep.osi"tioJU!d tot .. recording ov~i. tllesame area of tape. 

·3 
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" " 

puttll9"thereveFse cycle between record and comparlsoli. the newly 
retorded blockette 1$ s~bJ-ected to an odd-even cJteek; duriDO tile 

" tOrWard cqatpari$olJ the _dQtq are liven another odd-even check. If 
aay-of the 120 digits do riC)tpass the odd ... even cbeek the card Is 
reJeeted atJd't-Jte _Converter stops. 

5. The 12~Ri5Ji t "Cbeck; 

D~rilSg the backward read and the forward comparison cheqJc, - the num­
ber of digits _iathe blockette is c-ounted. If either count finds 
either -grea:teTttall or less than 120. the card -is rejected, the 
tape is reposltio"ned. "and the Converter stops .. 

"" 6. card" Counter: 

The;Card COlJuter 1., advaneedeachtinte all other c:heeks applied to 
a e~rd" eODvers 10a kaYe been met. " If any chec k fai IS, the CGUllter "" 
lSllot permitted to move~ In addition, the counter Itself is 
ekected t~ ensure its" operation. 

7. RS?!trd&M Vlyel Check: 

Separate $ig1lal -and noise cheeks are made on each recording by 
switehf;rrg. the tape amplifier gain between tbe baekward find the 
fo:rward cycles. -

4 
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Remington Rand High Speed Printer 
Directly Connected 

to the 
Univac Scientific Computer 

Model 1IO]! 

The Rernington Rand High Speed Printer is norr:ally operated off-line 
by means of Univac tape. It is optionally available to be directly 
connected to the Univac Scientific, l'~odel 1103A, computer system. 

In this on-line IT~de, information is transmitted to the buffer stor­
age of the high speed printer through rOB. The high speed printer buffer 
storage has a capac! ty of "C\.J'enty 1IO)A words (one blockette of information 
on the Univac tape.) This buffer store must be loaded with twenty words 
for each line that is printed. 

Control of the high speed printer on the on-line mode is by rreans 
of the External Function instruction. The printing operation is initiated 
by the presence of a bit in IOB3Q placed there by the execution of the Ex­
ternal Function instruction. FOJ..lowing this, twenty External \</1'1 te instruc­
tions must be executed to set up the printing of one line. Succeeding lines 
are printed b; the transmission through IOB of twenty words per line. 

To drop the Eigh Speed Printer selection, an External Function 
instruction must set bits IOB30, IOB23 and 10322 equal to one. 

The time of execution of the t\-Jenty External Write instructions \iill 
be approximately ten millisecondse T..fJ.ere is tben a 90 millisecond interval 
for the printing operation. Th.e input-output interlock functions in the 
nOITil3.1 manner to alloW" sYJ.lchronization ano under standard moce 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 wi'1ich will 
free the computer for other computation during the 90 millisecond period. 
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l-'lodel 1IO)! 

Univac Scientific 

External Function Bit Assignment 

Certain external equipments are controlled by the External Function instruc­
tion (l?-V). At present these are the Ferranti Tape Reader, the punched card 
equipment, the Lineprinter, the Oscilloscope~ Display Unit and the Uniservo 
tape units. The External Function instruction transfers the contents of the 
V-address to the Input/Output Register lOB. TI1e J6-bit word thus introduced 
into lOB designates the external equipment operations to be performed. 

The following is the assignment of master bits for selecting existing exterrml 
equipments: The master bit must be used vith each External Function instruction 
to select a particular equiprr.~nt. 

IOB35 - Card Unit* 

IOB34 - Line printer 

IOB33 - Ferranti Tape Reader* 

IOB32 - Oscilloscope Display Unit 

IOB31 - Uniservo Tape Units 

Specific functions of the external equipment are selected as follows: 

lOBO - Read 

lOB 
1 - Punch 

IOB2 - Pick Read Card 

rOB) - Pick Punch Card 

IOB
4 - Stop (drop selection) 

lOBS - Free Run 

lOB? . Interrupt 

IOB35 - Start Cycle (master bit) 

LINEPRINTER 

IOB9 - Stop Paper 

lOB1D - Print 

iThis master bit differs from that assigned to equipment used with Model 1103 
computers 



IOB
ll 

IOB
12 

IOB
U 

IOB
34 

-2-

- Interrupt 

- Skip 

- Jump 

- Start (master bit) 

FEtiRM·jTI TAPE IlEADER 

IOBlS 

lOB
16 

IOB
33 

- Stop Reader 

- Start Reader (Free run) 

Select Reader (l-laster bit) 

OSCILLOSCOPE DISPLAY UNIT 

IOB
l8 

IOB19 
IOB20 

IOB21 

lOB 22 

IOB32 

- Close ffilutter 

- Open Shutter 

- Opera te Shutter 

- Stop Display 

- Initiate Display 

- Select (I'Aster bit) 

UNISERVO TAPE m<ITS 

lOBO • • .IOBIl 

IOBl2• • .rOB15 

- Block Count (Tape fi:..ovement) 

- Unise~;o Selection and Bias Selection 

IOB
I6

- • .IOB
IS 

- Read, lJrite, l;:ove Selection -

lOB _ •• IOB - Blockette Spacing, Variable Block 
19 20 Length Selection 

IOB
2l 

- Block Spacing 

rOB , 
22 

lOB 
31 

IOB
23 

- Rewind and Stop Selection 

- Select Uniservo Units (}laster bit) 
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TELETYPE BRPE2 IqOO SPEED TAPE POl£H 

EQUllMENT FtJ![;TIONAL CHARACTERISTICS 

Designed for use vitht High speed, message traffio or data handling systeJ;ns 

Functional 
Characteristics, 

Operating Speeds a 

Approx. Physical 
Characteristics 

Dimensio ne I 

Power: 

Finish: 

Theory of Designr 

where all impulses of each permutation code signal 

are conveyed to the Punch simultaneously. Used \lith 

seven-level perforated tape. 

This equipnent consis,ts of a. motor driven, magnet 

controlled, perforating device tor prep1Titlg fully 

perforated tape. It is equipped 'With a tape reel 

and brake assembly 'Which controls the tape tension' 

during the rapid acceleration and deceleration of 

the tape that occurs during the rapid starting and 

stopping' of the tape feedo 

Maximum of 60 tape frames per second. 

Approxima tely ~-1/2 x II x I? inches 

110jl20-volt, 5O/60-cycle, single-phase 

Grey Craokle 

The motor of this equipnent is connected to the 

punching meobanian vi thout the interposition of a 

clutch. An eccentric on the main shaft is connected 

1 



operation: 

with a punch bail. This punch ball is connected ~ a 

number of drag links (llhlch operate the punch pine) 

through sets of t'Wo toggle arms. In no signal. 

operation, the toggle joint of the tw arms 1s 

broken bY's. blocking ba\ll, and 00 holes are punched. 

When a signal is received for 8. particular level of. 

the tape, an appropriate armature is energized, re-

moving its respective blocking bawl. A holeie then 

punched for that level. 

A. similar arrangement is used to drive the tape 

feed meohanism. A. drag link, no t under the control 
# 

of a blocking bawl, 1 s used for punching the feed 

hole in the tape. 

start-stop am information signals used to operate 

this equipnent are reee1ved from the auxiliary Control 

circui try but are synchronized by an impulse origina t-

ing in the Punch un! t i tsel!' • 

An B-1noh tape reel is used for supplying tapa to the 

unit. Means are provided for indica.ting tape supply 

still on reel. A drawer is provided for ohad disposal. 

Out}:Ut tapes may go into baskets or onto ta.kwp reels. 

2 



FERRANTI MARK II TAPE READmt 

~Ul1MENT Ftm;TIOliAL CHARACTERISTICS 

Designed for use vi th: High-speed electronic digital computers. It may 

be used lJith a 5 or 7 unit standard teleprinter tape .. 

Functional Description,· This equipnent consists of a photoelectric perforated 

tape reader vith a friction type tape d..T>fve. Do lens 

are used in the photoelectric system. The drive mecha­

Dian is controlled by auxiliary circuitry. 

Orera ting Speeds t Maximum of 200 tape :f'ramea per second. 

Approx. Physical Characteristics 

Dimensions: 9 x 11-1/2 x 11-1/4 inches, Y7 pounds 

Power: 

F:!.nisht 

Theory of design: 

115/2JO-volt, 50/60-cycle, single-phase 

D. C. Voltages (~ Stabilized) 

+300 volts (5 ma.) 

+150 volts (20 ma.) 

-150 volts (20 mae ) 

-300 volts (5 IDa.) . 

Grey Craokle 

This equipnent is designed for long life, reliable 

operation, a.nd minimum tape wear. The drive mechanism 

is designed for fast starting and stopping. Since lX> 

1 



Operation, 

sprocket \Jheels are used, tape darnage is mln1mized .. 

A friction drive is used for feediDg the ta.:pe 

through the Reader, the driving roller forming pirt 

of a differential gear system Vhose cage is driven 

continuously by an induction motor. The roller is 

started and stopped by the application of electro';' 

magnetically operated brakes to one or the other of 

the output shafts of the diff erentla.l. 

The outputs of t.he photocells of the photoelectric 

system are amplified before being presented to the 

auxiliary equipment. A feed-hole pulse, coincident 

vith the other outputs and obtained from the photocell 

associated 'W1th the tape sprocket hole, maybe used 

in controlling the tape movements. 

The equipnent 1.5 designed for rapid loading of piper 

tapes. Tapes may be supplied from e1 thaI" baskets or 

supply reels. The 'output tape may go into a basket 

or onto a takeup reel. 

2 



PBliHANTI SPOOIER 

~UlFMEm FtJ!e TIONAL CHARACTIltISTlCS 

Designed tor l18e witht F8%Tanti)tl.rk II Tape Reader 8pecif1oe.ll7, but 18 

. suitable tor matl7 other appl1cat1on8~ Tapevidths 

ot 11/16 to 1 inch ma1' be used. 

J\lnCtional Description,' 'nle equipnent is a dual purpo se un! t designed to 

Opera ting Speedr 

lpprox. Phy.ical 
Characteristics I 

Dimensions , 

Power. 

Finish; 

'!'heory of Deeign: 

feed tape either to or from a reel umerlov tension. 

Maximum or 25 inches per second. 

Approximately 12 x 10 x 7 inches 

US-vol t, ~-c1Cl., single-phase 

Gre1 Crackle 

!he ·tape 1s passed over r~id8 pillars, and looped 

around a sensing arm, tree to move under i YOW 

veigh t up -and dO\rll in a slot. ~e rea t1veJ.y light 

veight of the arm produces the only tension on the 

tape. Depending on which mode or operation i. uaed, 

the spool motor is driven or braked when the e.rm 

. . reaches 1 ta upper po 81t1ol1. .:he r.everse action 

occurs wen the epool 1s in its lower plsition. 

1 



Operationt This equipnent is sui table for paper tape of a!l7 

width between 11/16 and 1 inch whioh is 'WOund on 

a 2 inch diameter hub. The maxim1JJl as. Plc! t1 is 8. reel 

of 8 inch outside d1mMter, representing a length of 

nearl1l000 feet of tape 0.004 inch thick. 

The changeover from take-up to supply 1s made by 

a tvo-pos1tion switch, and' in, either mode the tape 

flAY be let, out on e1 ther end of the unit. 

Theuni t' is . prOvided vi th a convenient earr11ng 

handle. 
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RD1I!C'fON RAND lERFORATm TAPE COOARAmR 

EQUlfMENT· FIJl£TIONAL CHA.RACTm.ISTICS . 

Designed tor use vith: Seven level perforated plper tape. 

-Ftmetlonal Description. This equipa.ent contains a dual tape drive ~ich 

allows tva perf'ore.ted ta~s to be reed in synch­

ronism. The cia ta in correspoDding f'rames of the 

Operating Speedsf 

Approx. Physical 
Charaeteristics 

Dimensions I 

Poverr 

Type of Cabinet Works 

Finish: 

Theory or Design: 

. tvo tapes a....""e compared. The tapes are driven at 

.full speed until a dlf'fererlqe 1s detected, vbere­

upon they stop. '!'his allow an operator. to inspeet 

tapes and mark .the faulty frsae. 

Eaoh tape runs at ) !neh." per second or 3D frames 
I 

. per eecom. 

Do not exceed 12 x 12 x 12 inOb88, 3 pounds. 

11S-vo 1 t, 6O-c)"cle, singl--.pbase. 

Oomtat1ble with Tape Printer in appeara~. 

Remington Rand Grey Crackle. 

This equipnent is designed for long lire, reliable 

operation and min.1mun tape wear. The reader is 
. l .... 

dr1 van by a. roo tor and a clutch designed for fast 

8~pping when an error is found. !he tape sensi!lg 

·1 



Operationl 

pine dri va type C or transfer contacts to al10\l 

direct oolnplrison of the two sets of pins when they 

are sensing holes~ Contacts are cIo'sed for full 

18cP of cycle. A COl1!Tlon contact provides proper 

ti~ing for the fl<rw of sensing current. 

This equipnent is designed. for easy loading and un­

loading of paper tapes. It is arranged such that 

ta.pes can be supplied from either ba.skets or supply 

reels. Lfte'Wise, the output ta~s may go into baskets 

or onto takeup reels. 

The tapes will stop in a know po sf tion after an 

error is detected so that there is no question as to 

. loIilieh frames contain the discrsp:tncy which has been 

detected. 

The oomplrison is independent of tape coda but 

vill allo'W the comparator to disregard one or lOOre 

levels in the tape if required. . This feature is 

handled internally and is a.coessible from the out.= 

side of the Case. 
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Rti)iIRlTON RAND PERFORA'IED TAPE PRDlTER 

EQUmmNT FUNCTIONAL CHARACTER·ISTlCS 

Designed for use withr Seven level perforated tapes containing information 

in binary code. Six of the seven levels are to be 

interpreted as bioctal numbers and tlw seventh 

level J1JJ1y contain control punching!. Printing is 

on standB.rd 2-1neh adding machine tape. 

Functional nescript10nt This equ1pn~nt eonsists of an eleetromeohanical 

perforated tape reader and Ii 12 dig! t printerot 

Opera ting Speeds, 

the type frequently used on adding machines. Six 

positions in eaoh ffime. are interpreted as two octal 

digits 80 that tw print bars are set tor each frame 

ot tape read. In the usual situs. tion there is a 

'seventh level punching in every sixth frame ~f tape. ' 

This punching is adjacent to the last trame of each 

six frame \JOrd.' A counter 'Will cause the print 

llechaJUSIl to be actus. ted every sixth frame and a 

Comparison circu1 t will cause the printer to stop 

when there is no seventh level punching coincident 

with the count of six. There is an internal dis-

conneot to a.llow overcoming this checking feature. 
" 

At least three frames par second. 

1 



Approx. Physioal 
Cbaraeteristic8 

Dimensions I 

Pover, 

- Type of Cabinet Work, 

Finish:-

Theory or Design, 

Operation, 

Do no t exceed 12 x 12 x 18 -inches and 15 Plunds 

US-volt, 6o-eyc18, single-phase. 

Compatible vith Tape Comparator. 

Ranington Ran4 Grey Crackle. 

This equipnent is designed for long life, reliable 

operation and minimum tape wear. The nature of the 

tape reader to typebar translation equipnent is 

simple and reliable. 

'!'he equipment 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. 
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~TRODATA MODEL 453 trumAL TAPE p[J~H 

IQUmmNT FDRCTIONAL CHARACTlRISTlCS 

Designed for use wi thl Perforated 'l\ipe. Tape may have up to eight levels. 

Functional Deacriptiont The equipn811t is a mechan1sn used in punching 

miscellaneous holes in a paper tape. 

Approx. Ph1s1ca1 
CharacteristiCSl 

Dimensions t 

Power: 

Finish, 

Theory of DeSignl 

Operation; 

3-1/4 x 5 x 3-1/2 inohes 

None required 

Blue-gr~ crackle 

The un! t contains the neoessary parts to align and 

position a tape such that the desir8d leve1s of a 

tape frame may be plnched by means of a pin inserted 

in the proper guide holes. Alignment of the tape i8 

obtained by placing teed. boles in the tape over guide 

pins mounted in the base plate. 

The unit is manually opera ted. 

I 



GRISWOID FIlM SPUCER MODEL R-2 M:>DIFIED 

EQUIPMENT ~TIONAL CHARACTERISTICS 

Designed for use with I Films and tapes· vi th :8. "maximum Yidth of 1;,-3/8 inches. 

1unction Descriptionl The equlpnent is a mechanism used in the splioing of 

8. perforated tape. 

Approximate Hlyslca.l 
Characteristics 

Dimensions I 

Paver: 

Finish, 

Theory of Designl 

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

Bonrequ1red 

Black enamel 

The equipnent contains t1;le necessary parts required 

to align and aut two ta pea 'Which are to be spliced 

tqgether, and to hold the ends or the tw tapes 
---

toget.her while the adhesive used 18 drying. Two 

sets 0 f clamps, hinged. to the base pIa te, are used 

to hold the tapes. Properly spaced pil'l8in the lover 

javs or tbe eltunp8 are used for allgmen~ of· the tapes. 

Edges for outting the. tapes are mounted on the lower . 

j~'Ws of "the clamps, the mating edges being on the 

Operations 

base plate. When the tapes have been cut and ad­

hesive bas been applied, the tapes are held in plaoe 
A 

against the base until dry • 
. , 

r:ua equi:pnent provides a quick, e.f'flc1ent meane of 

. splioing tw perforated tapes • 
. ~ 

1 
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Preliminary Characteristics 
Floating Point Arithmetic 
Univac Scientific Computer 

Model l103A 

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

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

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

3. Floating Multiply (F}Iuv) Form in Q the normalized rounded packed 
floating point product of the contents of u by the contents of v. 

4. Floating Divide (FDuv) ForIr in ~ the normalized rounded paoked 
floating point quotient obtained by the division of the contents 
of u by the contents of v. 

The Floating Point Word 

The floating point yord used is a packed, norrralized number, using a 
base 128 characteristic and a fractional mantissa. More speci~~9allY, any­
real ntlIDber can be represented, at least a~proximate1Yt by {x·2 )·2Y, where 
x is a 27-bit real number such that ~2 ~ Ixl < 1, and where y is an integer 
or zero. The 1103A pa.cked 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 

s c M 

S and M denOte the l's complement representation of x.227, while C is 
the representation of y + 128, or, \4hen S = 1, C is the lis complement form 
of y + 128. 

Tha.t is, for x -+ 0, 

s ~ 0 if x > 0, S = 1 if x < 0; 

x "(_1)8 ~1 _ 2-27> 8 + (_1)8 W2.-21 and 

1" ~28 - 1) 8 + (_1)8 oJ - 128. . 

while if x =0 then S = C = M = o. 



If the mantissa becomes zero, or if the characteristic becorees negat~ve, 
as the result of one of the four floating point instructions, the result left 
in Q is a positive zero. 

If the characteristic exceeds 255, an alarm is initiated. 

Using this word format, cOffiparisons between two floating point numbers 
can be achieved by the ordinary comparison instructionse Furthermore, by 
using the complement form of the characteristic, instructions (Transmit 
Magnitude ~d Transmit Negative) can be used for floating point u'ansmission. 

Timing 

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

Floating Add 

Floating Subtract 

¥d.nimum 
Average 
~laximum 

As above 

Floating Eultiply Hininnlm 
Avera.ge , 
1IJ8.Ximum 

Floating Divide Minimum 

Eegisters 

Average 
Naximum 

136 w.icroseconds 
181 n 

234 n 

178 microseconds 
262 " 
392 u 

652 microseconds 
664 n 
676 n 

Besides the registers nay found in the arithmetic section of the lI0]!, 
the Floating Point modification will involve the following additional registers 
and transmission paths. These are internal to the Floating Point sequence 
control. 

C 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 

C7 C6 C5 C4 C3 02 01 CO· 

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

D7 D6 DS D4 D3 D2, Dl DO· 

S register, a 9-bit subtract.ive accumulator. The bit positions of S 
are denoted 
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The arithmetic in the S regis tar is ones complement. Sg is used as both an 
overflow bit and a sign bit. This register is able to be complemented. 

Transmission Paths 

From (134 -- 127 ) to c. 

From (87 - SO) to (134 - 127). 

From C to D. 

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 c. In addition, it is 
possible that the exponents of the two operands differ by more than 27. If 
this is the case, there is said to be ~ intersection between a and c. If 
this is not the case, there is said to be intersection between a and c. 

For additimn, the average time has been derived by considering only the 
intersecting cases. The average time was computed as follows: 

If a and c agree in sign, 

Minimum add time 
Maximum add time 
Average 

:: 78 c.p. 
= 87 C.pe 
: 83 c.p. or 166 microseconds 

If a and c are of opposite sign: 

Minimum add time 
Maximum add time 
Average 

:: 79 c.p. 
= 117 Cepe 

= 98 c.p. or 196 microseconds 

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

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

All entries in the charts are in clock pulses, each of ~~ich is 
approximately 2 microseconds. ' 

NOTE; All entries in the tables should be increased by 4 clock pulses. 
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,packed and biased. 

Case'! a and g of the sgme siiD 

,- - --, --
I 
t 

No intersections Intersection 

I 
---_ .... _-

I 
b ')1 d b< d b d b d 

Isa 1 ),1 Isum \ <. 1 \Sum I )/1 IISum-' < 1 
i 
\ 

I 

'a. )/ 0 64 67 74 75 or 76 77 79 or 80 

i I 

1 I 1 j 
I 

ft I 

I ! ' 
! a< 0 67 70 77 78 or 79 80 82 or 83 

I --
Q,§,se U a and c of opposite sign 

In the following table, s is the number of normalizing shifts required 
in the evant that the first sum is not greater than or equal to t; 1:~ s '::: 250 

, 

[

NO intersection 
-~~ --- . i --

--

II 

t // d b < d b >/ d t' b < d r 
----i 

I~sum I>A ~-I~ -I-Z-t~ I ISum I )/ t I Sum I ~ l ----- 1 

I 83 + s 
I 

86 + s l. 

I 1 
i 

65 68 175 or 76 or 78 or 79 or < 

a < 0 

84 + s 87 + s i 
i 

I ----- ,--------
I J ! 84 + s 87 + s 

66 i 69 1176 or 77 or 79 or 80 or I i \1 85 + a 88 + s 

I 
I 
t 



a.~O 

a < 0 

-5-

Floating Ml;;ltiply Ft-luv: (u) = ~2b, (v) = C12d , packed and bia.sed • 
. If b + d > 127, or. i!.b "t; q < -128, the 9perat1on requires: 

a~o 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 O. If the mUltiplier is not 
negative, it 1s entered into Q, and the characteristic position set to o. 
The multi~ly time of the mantissas is then given by the .formula 

26 26 
36 + 4 ~ qi' where ~ qi ~ 1. 

i = 0 i = 0 

The folloYing table is the case when b + d is in proper range, 
that is. 

-128 ~ b + d ~ 127. 

-- ." .. ~. .. 

a and c same s 1m a and c oEE2site siEm 

54 bi t produc~ 53 bit product 
)4 O~\, 53 bit product product -.' .-

Rounds Rounds . Rounds Rounds 
to 54 bits to 53 bits to 54 bits to 53 bit~ 

81 + 4Lqi 81 + 4 L qi 82+4L~ 82 +4 ~ qi 82 + 4 Lqi 83 ... 4~i 

"" 

84 + ~qi 84+4L q i 85 + 4 ~ qi 83 +4 Lqi 83 + 4 L qi 84 + 4fqi 

.. 



Floating Divide ~v: (v) = c.zi, packed and biased 

The basic divide time used in this chart is 217 clock pulses, 
plus .3 clock pulses it (Aryl)I = 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 plUB perhaps 4 clock pulses. 

= 

b - d > 127 b - d < - 128 ·~'~T·- = -

,___ ~-----.---------.---.. --- -------- I----------,------,--------r-----'-

__ a ___ <_O_'_c_<..'_O ____ I ____ 332_1 ________ ~_ .. __ r_'~-----33-32----"'--...-. ____ 4--___ _ 

a < 0, c ~ 0 

-'--..... !--------~----~-
a ~ 0, c < 0 27 28 

------~.------------------------~~----------------------~----~--

a> 0 e~ 0 ". J 26 27 

.~---~-------------------------~--------------------------~-----~ 

If, howeyer, - 128 .:s b - d <:: 127, the following times prevail. 

! and c !!ye sign a and c QPposite sign 
! 
I"-' 
i 

i, 1 Qlotient 1 > 1 I Quotient I <- I QuotientJ ); 1 ,Quotient I <'1 
-' -. ---,~-- . 

.326 + I.e 327 + 4e 
a )0 .322 + 4e* or 323 + 4e or 

~ 327 + 4e 328 + 4. 

... _"._." -..... ~---------....... 

.329 + 4e 328 + 4e 
a < 0 328 + 4e or 327 + I.e or 

330 + re 329 + 48 

-
*e = 0 if there is no end correction; e = 1 if there is an end oorrection 


