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SECTION 7 - INPUT AND QUDRUD

7.1, - Input and Qutput Inpiructions ~ Euffers

This section contains detalls of the input and eutput instructions

and the operation of the buffers that are common to all perivheral unite.
Aapesote that are peeuliar to the individusl unita are dealt witk in the
appropriste sectiona.

Telals Punctions

The funstion nuwber ln input and cuiput inatructions gives
the type of oonversion tiat is requivred, mnd is independent of
~ fhe type of unit being addressad.

The functiong are i~

17 = 3lock ilnput

18 — Bleck output

1% - Tnput with decimel conversion

20 = Tmput with sterlirg conversion

21 = Alpherumrerlo input

EE.— Cutput with decimal conversion

23 = Output with sterling sonversion

24 - Alpranwteris output

28 - Dﬁtyut with scaced sterling conversiom

Tala2. Charachers

Transfers of informatlon Delwssn the compuier snd the
peripheral unitz (boti input and eutput) are in terma of
'characters’.  Bach character oonsists of 6 binary bilta, and
it may bave an individual meaning according to a laid-down
oode, or 1t way simply be part of = binary computer word which
is to be recorded on magnetic taps and later read back and re—

agganblad.

letails of the 6-bit characler cods are given in
Appandix I. '

T.1.3, Chennels

Input and output instructions address the peripheral nnit
thay requlre by a "chamne! number' betwsen 1 and 15, Thers ias
a conventiconal allocation of chaonnel numbers to various typa=

of peripheral unit, but the connections are in faet mads
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through a plugboard which allows the arrangement to be eagily
changed if desired.

The sonventional allocatlen is as follomws:

1 =6  Magnetis iape unitas
T, 8 Cerd readers
9, 10 Frintsrs
11, 12 Papar tape Teadsrs
13 Card punch
14, 15 Papar taps punches.

The earlier rumbers of each set are used firast, so that
for earanpls four tape units are given channel rmumbers 1 - 4, and
oné sard reader is gliven chonnel T. '

T:l.4. layout of Ineiructlons

Tnput and output inetructions all have a similar layout.
Bepides the funotion, the parts of an instruotion are used as
follows - -

A address =~ ascurce or destlnatlon reglater (firat
ragister in case of blook traqgf-rja

Gl gddrags = pnuaber of charscters to be transferred

{zerc for block transfer).
¢2? addreas « channel mubar.

The E address ls not weed in spimple ipput or output trone-
fers. Iis purpose is to give contrel signals to the peripheral
unite and buffersy datails of theas are given in the dnaﬁfiptiﬂna
of the units, and below in the paTegrephs on buffers (15 and 16).

Tele5e Input Tnstructions

Tilvrﬁ-l Fu‘ﬂﬂ'til:rn _l? - BJ_._ﬂck:

Bead 96 characters from the ohannel given in C2,assemble
then inte & 16 word Tlock and place in the 16 consecutive
registers gtarting at register A. The firat charaster
ogcuplea the most signiflcant positlon 1m the firet word.

T.l.5.2. Function 19 — Decimal

Bead the nuwber of charscters {up to 15} givem in C1 from
the channel given in C2, convert from decimal to & binary
musber and place in register A. (See B.1; G,1j 11 of this
mection}.
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1.1;5:3-

1.1.5.4;

Funehion 20 - Steriing

Read the mumber of charmoters (up to 15) glven in C1 from
the channel given in 02, convert from eterling to binary
penca and place in register A. The last three characters

pre taksn to be tens of shillings, shillings, and ponce.
(Bee 8.13 9.1y 103 11 of this geotion).

Funotl w Al rio

Besd the musber of characters (up to 12) given in C1 from
she chepnel given in 02, wake up to 12 ckaracters with ine
cheraoter® myumboia if €1 <212, and place in registers A sl
A+ 1. Toe lest charaster read in ossupies the least
significent position im A + 1. (See 8.2).

T.1.6. OQutput Inatructions

Telebols

T.1.6.2.

11-1 0613#

1#1"-4-

L. 1063/7.1

Punation 18 =~ Block

Pake the sontenta of the 16 consecutive reg.mters atarbing
st register A, treak them down into g6 charaoters and pud
out to the channel given in €2. The most gignificant
character of regloter 4 is sent sul firat.

Tinotion 22 = Decimal

Take bhe contents of reglster A and convert them @ &
desimel mumber. Put out the ruober of charamoters {up o 12)
given in ¢l to the channel given in 02y the characiers are
counted from the lees gignificant end of the converted
mumber, but the most slgoificent of {thom ig put out firmt.
(See T3 8.2y 9.2).

Function 23 -~ Sterling

Pake the contamts of register A and, regarding them a8
binary pense, convert them to a sberiing mmber. Put oud
the number of characters {up te 12) givea in Ul to the ochannel
given in €25 ths obaxagisrs are aounted from the lesa
pignificant end of the cenveried mumber, but the mosb
siguificent of them is put out fizet. (Ses Ty 8.25 2.29 10).

Funotion 24 ~ Alphamguerie
Peke the sentents of Togisters A asmd A + 1 cad epllé theam
sute 12 ehaxasters. Put out the wumber ef abarooters



(up to 12) given in C1 $o the channel given in 02, seunting
the characters from the less significant end of 4 + 1 but
putting out the mest signifiesnt firat. (Sse 8.2).

T.1.6.5. Fupotion 26 - Spaced Sterling

Teke the contents of register 4 mnd, regarding them as &
binary mumber of pence; convert 3o a sterling mnber. Insert
Yapace' cheractera between pounds and ebillings end betweem
sbillings and pence. Fut out the mumber of ohavaoters (up
to 12) given in €1 to the channel given in C2j the number
of charastera includes the spaces and is ocounted from the
lees mignifioant end of the ¢enverted number, but the mowt
elgnifioant of them im put out Firpt. (8se 735 8.2; 9.2¢ 10).

Tel:T. Zerc Suppreseion

In decimal and gterling oniput ingirustions the prosess vonh--
sliste of s complete conversion of the binary number followsd by
i'pmaadura to put out the required number of characters. Hon-
elgnificant seros (i.e. those to the left of the first non-cero
character of the converted muwber) are changed %o 'space’
characters in the output procedure. Thim change is wade with-
out refsrence to ths muwber of sharacters specified in the 01
address, In dterling oubput inptructlons = sero in the tena
of ahi]lingu position is alweys suppressed. A sero mrnhur 1w
output ag a mingle zero in the lesst elgnificant position, pre~
cedad by apaces up to the mumber of charasters ozlled for.

Exsmples (# indicates a 'space’ character) :

Function a1 Convarted Fumber Oupnd
22 10 000002027539 ®HR 2027539
22 & 0oDoo2027539 027539
23 a 000000527139 #EHITIIO
21 g COoO0UsET0AS *E52THIG
28 g CO00N0527034 : Saeieg
22 & COO0RDG00000 NN

7.1.8.  Muwbsr of Charscters

Any romber of charhoters from I to 15 may be oalled for
from the input. (If 0 is specified, one character will ba
rand). If the rosulting birary nuwber exooeds one word .
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(36 bita) then the most mignificant bite will overflew and be
lost.

7.1.8.2. t 2 2

Any mumber ¢f eharasters from 1 to 12 may be speoified.
If 0 1z apecified twelve charagters will be transferred, and
if 13, 14 or 15 are preeified nons will be transferred.

Ta1.9.  Negative Humberg
1.1‘3-1. ;m_t;_

A minus adgn (6-bit oharaster vslue 34) is detected by
the input eonversiom funotions (19 amd 20) end causes the
ragulting binary number te be complemenied befora helng
gtorsd. The minus szhould precsede the pumber to which 1t

applies, and miet be inoluded in the numboer of charastars
salled fer.

1-1.9-!'4 M

The oukput comversion functiona (22, 23 and 28) do med
print negative binary numbars ae sign and medulus, but treat
ther me largs poasitive waluee. If a negative result is
powsible, the program should tesl fer the scsurrence; ewbpub
a minue aign am & ssparete precese, and complamant the

mumbor before uslng the output sonverslon ilnstruetien.
Tllliﬁl By Hal B

Tho oteriinr funeiieons (20 and 23} uan easily be eltered teo
give sonversien ¥6 and from binery halfwense instcad of bimany
pence. JXn thic eaes the least slgnificenl charsster en lnpul
ie the bhalfponny, and msy bo given es 1 or § if present asd @
ar ‘gpace’ If choent. On oubtput the least signifiewmnt chereeter
will be & or ‘space’.

.hmutian 28 way not be uped with halfpomce cenverelon.

1-1-11! [ 5.1 ik Gomreral R E 4y 1
If 6-bii echaracters other thap digiis © - 9, ‘apacs’ er
‘ne gharastor' (which axe freated e sero), and 'winus' ceour in
the ioput durleg conversion, thoy ave ivested ag 0liowstw
{4} oharacters with 6-bit welues 10-3} are sdded iwte the
eonvertad number with apprepriate mipniflestes, v.g. _
TL.1063/7.3 5



275%06 input by funobion 19 will glve the binary
squivalent of 276506 {& = 15).

{i4) certain 6~bit codes act es minus signa, causing the
converted wumter to be complemented. These are 38,
42, 46, 50, 54, 58 & 62 (A, B, I, N, @, U & ¥).

(111) 6-bit codes in the ramge 32-6) cause sertain valuss te

be added inta the converted number with sppropriste
slgnificsnca, acnording 1o the following table.

Code Meaning Velua Code Meaning ¥alua
a2 'Ho character' 0 48 K 16
33 4 1 49 L 17
34 Minus 0 50 u 16
as Spaon an 51 i 16
36 Buffer Contrel 4 52 o 20
37 5 83 P 21
38 & 4 =4 q- 20
39 B 4 55 B 20
40 C 8 56 g 24
41 | ¥ g 51 T 25
42 B B 53 U 24
43 b B 59 v 24
44 G 12 50 W 28
45 B ¢ 13 61 X 29
46 I 12 62 T 28
47 J 12 63 2 28

Examplent

ABCD  input by fumoiion 19 gives the binaxy squivelent of
- 4489,

273 input by funotion 20 (binary pence) gives the squivalent
of 2 pounds 91 shillings and 3 pemce, 1.e. 1575 penoe.

T+1.12 Buffaora

Esch paripheral unit transfers informetion into or out of the
oomputer through & buffer stors. The purpose of theme buffers
iz to matoch the spoed of the units to thet of the computer apd

é TL.1063/T.1



Te1:13.
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to even ocut irregularities in timing, The size and arrangement
of buffer differs from ome unit to enother, and details will
be found urder the appropriste sections,

In a1l unlts except the 25 charmcter per second paper tape
punchy the wuffer containe two 'matrices'. These are used
nlternstely, as showmn in the following dlagram:

MATRIX A
F QUTPUT FROM
. BEFFER
 p——
HMATRIX B

411 informaticn emiering or loaving the Wuffer is in the form

of é-bit groups or 'characters', (and it is held is the buffer
im this form}). Ae shown, charscters entering the buffer a.i

the left-hand mide sre placed in sonsecutive positiens im

wstrix A, indicatod by & pointer whick moves from left to right.
Matrix B also has a polnier moving from laft to right indisating
charsoiers to be sont to the cutmut. Charscters tharvefore
leave & buffer in the order in which they sntered i1t.

When & pointer reachss the right-hand snd of its matrix, it
is returned to the left-hand end agaln and a signal iz givem
to show that thie has happened.

When signals bave heen given from both watrices, tha switchea
sloultaneounly change over. Watrlx B i now froe to reseive
infoxmation from the imput, and thet previeusly stored im matrix
4 oan be passed to the cubtput.

Input smd Output Bufiera

With an input unlt, for dxsmple a scard resder, the imput to
the tuffer is from the reader emd the output gees to the oom-
pater. With am output wedt, for exemple primter, the lmput be
the buffer comes from the cemputer and the oufput goos to the
printer.

An imput undt is arranged to try to keep ite buffer fulls
en output wnlt tries 4o keop its Muffer empty. In this way



T.1:.34.

T+1.15.

4he computer bas daila in its buffers on which 4o ealoulate, Buw
output buffers free to Teceive coan1ts, providsd that the speed
of the unite concerned is not sxcacded. -

A megnetic tape ynit may be zequired oltber to read o %0
yrite. Iis mffer will be -aemanteﬂ. accordingly . and while

1t is reading will sct as &R ipput undt, vhile writing as sa
output unit.

Rogueste

' Phe peripheral units ALe arrenged to atienpt 10 keop thelr
putfors full (imput) or empty (output), end provided they de 90
all is well. However,; btho gomputeT Program WAY ne able to
read Gate fasteT than the input gnit oan provide it, or pro-
duce Tesults faster span the autpub unit can dlspose of them.
In such & o8 the computer ism 1imited by ipput oF output, and
thare ile a mechanisw 4n the huffer to ensure thet 3t is kept
walting as long s (though no woTe 4han) necessarye

Bach input or cutput instruction causes a ‘reguest’ to be

 gont o the tuffer of the ondt concerned. If the puffexr is

1n @ state for the trapsfer to taks places s 'reply' is sent
Luck and the input or sutput operatlon proceeds. Aowever, if
the buffer is not roady, the reply ig delayed until the peri-
pheral unit haa cought up gufficiently.

Butfor Switching Sigral

T4 may be unnecessary for the compuier to completely fill eF
ewpty & buffer metrix. To mest anch gages, & means ig pro~
yided of moving the pointer which indicates position in the
metrixs to the end, withou® further charsaters being trapafexrred.
(See para. q2). A '1' in ihe B pddress of en lmput or catput
fnatruction coupes tho pointer to be moved on after the txanster
of information has boen corried oub.

ginoe the moving on of the poinber gives rloe o the cignal
to switch from one malrix 4o vhe other. thie Aigid (whioh is
known as *D18Y owlng %0 44 position in the instruction) 3= alee
referrad to as the 1yuffer awitohing eignal® .

TL.1063/T.1



Tel.16 Continue QOperations Button

As already stated in 7.1.14: if g buffer is ot ready te
trensfer date, the reply signal is deloyed. Thias is kmown s a
meohine 'hold up', snd will be clearsd eutomatically when the peripheral
unit haw oaught wp,

However, if a peripheral wnit bhas been sddreased in errer
by lncorrect chennel selsotion, or & prograa fault, it may net he
posaible o clear the resuiting hold up by adjousting the unit cenoerned.
Por thia remeon, a 'continus eperations? bubtion hes been provided em the
main bay of the comput er, Tha use of the eontioyue eperstisne buttan
causes an artificisl reply signal to bg generated, se that the reguired
data tranafer can be earpisd out with the folleowing results:

(i}  Output inetructions will ve oheyed, and infermatien
will %e tranaferved fromt he cera atere and lgut,
The coutent® of ths sors sters will ot ba serropted.

(13) Input instruotiens will be cheyad, and the sparopriate
locatione (1, 2 or 16 words) in 4he sare store will be
cleared, irrespective ef the tuput fumotlen uvsed.

The hold up murt be alesved by adopting the following
proceduresy

(1)  Helt the eemputen,

{14) Manuvally elesr the buffer pui coatrol of lhe peripheral
wlt ooncerned,

(411) Push the CONTINUE GFSRATIONS butten,

Tt 13 meat important to ensure that tire operaticue ara
carried out in the coxrest arder, sinse feilurs to do o is likely te
lead to corruption of ﬂuhﬂmqueni': data transfers to mad frow the eome
putlng centre.

Tolol7 Layout Chevsciers

If the B address of an laput er swipul instrustion is L
Zer0, a ®6% of lhrea chargoters is ment et Trom the compuber when the
information treasfer is comglete, If the buffer 18 en input ome, the
charasters will have sa offeot; if it i an sutput, they will be stored
in the mext thres plusss ia he matriz,

Tho thres charsoters sre fipetd a warker, havisz the velue 18,

and then two containimg the centents of the B address of the inetructions
T1,1063/7.1 9



D27-24 go in the first and D23-18 in the second.

These layout charscters are used by output unite when the

contents of the tuffer are read out,
esationa on cutput unita,

ply)

Detaile will be found under the

L1063, 7.1



T2,
1121-1-

Bleak
Yoxkar

Bepnetic T;El

._Bgecifiuatj.w Method of Recording Informstion
Unit used Ampex F2300
Running epesd of tape 120 in. per sesend ( these figures
monrany TR e

Information is recorded in blooks of 198 charasters, cach ef
6~bitsy of these 192 are infermatien sbarmeters apd § are
for comtrol purpoges. The positiems of the blesks are pre—
detsrmined, the block merkers belug Teserded befere 2 tape is
issued for use. The charsgters are recorded serinlly, acroass
the taps, timei-

% 01

190
111
100
011
1900

oharmotere 1 2 3 eis.

The six information tracks arve duplieated. There are, in
fact, 16 tracks across the tape, allcoated ag follomwat-
A inforsation traols
1 tleck track } duplisated
1 parity track
1 bleok marker trxmok

The olock trsaks sre used for %iming purpeses. The parity
track i explained later,

On reading a tapa, the 12 information tracke are resd ediw-
ultanecuspiy, opd the signels from esch palr of tracks are mized
4o minimige the chance of & Vit being eerzupied; if ome tragk
falls, the signul from the other is sufficiemt to give ocorreot
inFformetion. Mo proviaien ig inoluded for bhaek spacing er re—
rending.

Blocks ara recorded in both direetions om the tape. The
tape Tups forward for its whole length, resording ar resding
on aliernate blocks. Wher it resches the end, it is auto—
wntically reverssd, snd recording or reading now itakea place on
the blocks in between. This is dene:

"1,.1063/7.2 1



{a) to allow space for stop/starting at any point on the tape

(b) to winimise rewinding time (& tape must nlways be re-
wound to its original position sfter use).

This may be shown es followsi-

DIRECTION OF TAPE

GAP INPORMATION GAP WNFORMATION GAPR
BLOCK ) BLOCK

o T " " “

BLOCK @ *
MARKER

[

F F] - . o 4 "]

GAR

!NH:;HMM!GH GAP INFORMATION GAR INPORMATION

BLOCK BLOCK BLOGK

DIRECTION OF TAPE

Each Information block ocouples on average 1,2 inches, and the
distance between the starting points of comeeoutive blocks remd
in the same direction is 3.25 inchea {i.a. the pattern is re—
peated each 3.25 inches). The gaps shown between information
blookse are the positlons on which tha braking rollars act.

Tapes are normally aveilable in five standard eizea. Thease
ere shown below, together with the approximate running tines and
guerantesd minlouw capaoitiess-

Length joov &00Y 1200 24001 3600°

Capacity:
16 mord biocks 3,000 7,250 15,750 32,750 50,000
32 word blocks 1,500 3,625 7,875 18,375 25,000
Faoning time:z
{50 and roturn) 1 min. 2 min 4 min 8 min 12 win

Certain other mizea can ha mede awvailsble by epecial requesd.

To waintaln full speed on a tape unit, the computer must
process the information for, or frem; a tape block of 192
obaraoters within 2Tmeecs. If the computer oxcesds thie, a
signel will bo glven to stop the %ape. The unit may, however,

™.1063/7.2



TTEm - ‘

Tedn2e

be restarted duping the slowing down tims, 5o that times slightly

1 exoesa of PJwesez. will only cnuse sllght delays.

It i3 not poseiblo io read Trom snd wrlte (e reserd) ente a
teps during the snmo yun.  When o taps iz loaded sad ths unit
ig started, the tape is aubemstleally snly available 4o be

resd fron. Of writing (er recording) iz to toks plase, &
gpecial coutrol signal must be send by sroprsn vwhiek will aet
If, eubeagquently, bhe .
tape fe te be resd baok bofors belng ropaved, swethoer sigeal Dge
furalng the wadt 4o the trsad’ conditlon lo nesdsd.  Bath

thoss coptrel nldpasiso wutoumalisally rewind the Saps to the Bo-

fho unds loto $ha fakite’ conddtilon.

tondng {hy the shovieost rouis, if the tape ls wering im
the forward direction, &b is =imely reveneed without ik m

throngh 4o the s0d). & third centrol sigmal 1s usad when the

uBlt bns houw Tinished with, 3o reeind apd zot to YPinlaht
gondition. Bewind, set to ‘zand! or ‘wnite' opurate the
taps & normal mondng apozd. Powipd set o 'Tinish® seves

the taype half aa Teed asgaln,

Pha pagnetle tapo merlfoy gvaton dlffers fram

=i

olbbhere in that

there are effoetively four affera, khome as ‘cuarier buffexs’,

sach of 37 charsobers {96 for nformation, three fox conkrol).
Bech T18 feom the coopuler swilobsg the somputer o the nerd
quarker huffari ths teps unld. howevar, mly roved wilth sach
alternates Pi8, sod s teps Dlock of 199 characters comes lmbdy
s poes out of; Bhe buffars in ous dvanafer. This may Mo

Ehosn a8 ik bho disgesn helow.

TL.1063/7.2
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1 l2.3-l

In practice there are two matrices, or '§ turfers!, each of
198 eharaotsrs; frow the programming point of view, however,
these may be regarded as showm on page 3. § buffers may
#lso be switched, when reading from tape, by omitting the D18
and -resding all 99 characters, l.e. the contrel cheracters ag

well as the information characters. This is of wss whan abaak-

ing parity, Q.v. The transfer of a bloock of 37 worde of in-
formation from the buffer ta the tape unit when recording, or
from the tape unit 1o ths buffer whan rasding, is entirely

mutomztio.

Frogrem Instructions

The nommal funstions used wiih wagnetic tspa are the block
trapafera, 17 and 18, for input to, and owtput from, the ocom—
ting centre reapsctively. Theme funciions tranafer 96
characters, or 16 words, at a time, without any form of aon-
verglon. ‘The infeormetlon om the tape is thue exmeily s 1t
wonld aleo appesr in the core store, axcept that it hes besen
troken up into charaoterp, each of 6 bite, and these charsoiers
have been recorded serially along the tape. 4 D1B must he
given with each transfer (unless, when Teading, parity is
being checked).

Eremnle 1.
18 - lﬂ]- - 1 - | | 3‘

Thip instruetion transfers the contents of regiesters 101 to
116 inclusive into the buffer oonneatsd to chammel 3 {specified
in the €2 addiress), and gives e D18 io pwlich to the nexi
guarfer buffer, The most signifieant & blis of register 101
will appear eitbor as the first character, written acrogs the
tape, of a block of 192 characters, or as the 100th chareoter,
depending on whother the 96 characters concerped will form the
tirst or second half of s tape block. (It will be ncted that
three control charsoters follow each group of 96 characters,
go $hat tlis Mlrst charaoter would not appear in the 9Tth
position). Equelly, the least pignificant é blts of reglster
116 will sppear as elther the 96ih or the 195th charadtaer.

Example 2.
17T . 40 .1 . .1

TL.1063/7.2



This instruetion transfers 96 charasters from the buffer con-

 nected to chepnel 2 into AC o A15, and gives s DIB o nitoh

T.2.4.

1o the next querter buffer.

Sontrol Sigpels

To rewind s tape to the boginning, and set it to 'finish?,
‘read', or "write' @ bit 1s placed in the D25, 26 or 27 positiom
of the instryuction concernsd, together with a DIB.

Thus 1=

1. Bewind the tapa on E.T.U. 1 and met it to Finish
19 .0 .129 ., 1.1

2. Bewind M.T.U. 2, s8¢ %o read
19. 0 .257T . 1.2

3. Rewind M.T.U. 2, met to write
19 .0.513.,1.2

It will be seen that the function uaed ig imput deoimal to
register O in all cases. In prectice any ipput/owtput
function can bte used, but, unless care is teken, ather
functions can overwrite wanted date, either in the stoere or on
the tupe. This cannol lappen ueing en imstruction as suggested
ebove, and therefore, by convention, fumctiss 15 is wsually

used. It nuet be edded thet, for sontrel purposes anly, it is

TL.1063/7.2

in oxrder to address & deck which is in the output (‘write')
etate with an input functisn.

Cortain rules assecisted with contrel signale mict be cbayed.
They ara:=

la After a rewind, set to write, 1he tape must be written
on (1.e. st lesnt 2 D18%@ sust be given to the dnﬁk, )
thet at least one taps block is recerded) before a
further control signal iz given +e the sams deck.

2. After a rewimd, sei to finlah, the tape umit commet
egain be sddrepzed by the compuber uniil it hos been
manually restarted.



TiE.S.

3« After a rowind set to resd or write, there must be at least
one instruction (of any sort) in the program before the
next instruotion eddressing the deck just rewound. This
is becaume the elsstronics cencerned with & rewind takes-

a little $ime to abeorb the rewind instruction: if the
vory next lnstruction tﬁiud to address the same deck, the

bulfer ets. would not ba quite ready and the instruation
mlght not he carried out correotly. '

4, Bofore giving & rewind signal to a deok on which wrizing

bas been taking plece, it iz necessary +6 recerd one SXtTe
(duumy)} 16 word blook., This ig becmuse, when tha rewind

slgnal iz givec, it 1s carried cut as soon as recording
from the 4 buffer comnected to the tape unii at the time
iz oompleted. Should the rewind sigpal be awmosciatod
with the second of & pair of § buffers, the information
in the previous half bafPer will be succegslully re-
covded, but the informtien in tha firsgt half of the
uffer connested to the computer at the time the sonbrel
signal 1o glven will be lost. Tt would be possible to
avold lesming infermation ip this wey by ensuring that
any rewind eignal coincides with an odd nurbered D8,
This, however, moans counting blocks, and it ig ceglor
alwzys to ouiput the one extra block; if & block ia
than lost, 44 will be the dummy block and not tke

last datas blooi.

Cheaka on Information

Whenm & tape is read back, i1t ls advisable to have & methad
of chooking $hat the data have beon read sorrectly. The
moot usual systum im to Lnclude with the date, 'chesl taiala’
ot specific Intervale. For exsmple, euch 16 words might con-
slat of 15 werds of data, and @ total of these 15 words in +ho
16th word. To oreate sush a check total apd output 1 x 16
word blook to tape, the inptrustions might he

30 . B0 . B1S . 15
.80 . 1. .1

This sume B0 o B14 snd pute the complememted total (termed
io thim case, the 'negmnilve check total') in B15, then cutputs

TL.1063/7.2



the block. When the block im rezd back, the check total can
be checked by writing

17. BQ . 1. ¢
30, BO . Blé . 16 .
12, Bl6. &~ el OTTOT TOUtine

It will be peen that the popitive sum of BJO = 14 pdded to the
negative check totsl ahosuld produce sero.

L second wethod of checking information read baok, less
often used, is ths parity systsm. b= each character ls
wrltten onto tape, the mochine automatically generates, and
recorda, & "parity' bit. This bit, which will be a 'ome' or
a 'zero' ms appropriate, makes the totel mumber of Tones!
written moross the faps up to an odd nuomber. When the tape
is rend back, parity le sutomatienlly checked, so that, if the
mechine finde an even rnumber of 'omez' (including the parity
bit) parity has failed. If this happens, an aaterisk
(010000) character is set up, in the gecond of the thres oon—
trol characters, which follow the hilook. If parity lu to be
cheoked, these three vheracters are read in, apd cheoked am
followgs-

0.17 .30 . . .1

LI .21 . BiS . -« 3.1

2. €& . BT .RT

3. I:E S B ~——23% orror routins

congbant 17 . gﬁ,. = D10

The first inetructlon readm in the data bleck, but does
not give & D18, The secund lnetruciion reads the three contral
charasters into Bl7, again without & D18 as ithe tuffer is auto=
matically ewitched on belng smptied. IF parity hag foilsd,
B1T will contalr e 1103 if it hes succeeded; the D10 position
will be maro.

T.2.6. Other input/output funetions
It i= possible to uze normal input/ocutput functlons 19 — 24
and 28, if desired, with tapes.

TL.1063/7.2 7



For exzample:

22 .B0 . .3.3
24 .B16 .1.5.3

The first instruction will take the contents of F0, convert
them to the decimal equivalent, amd then tranefer the last 3
daoimal characters infn the buffer. The second instruction
will take the lsast significent 5 characters from B17T without
sonvarelon, truﬁafar thew to the bufter, and thom awi#ch to
the next } buffer. On the taps, these will be 3 decimal
characters, 5 alphs/numeric charascteras, anl 3 control
sharacters. The remsinder of the 99 characters associeted
with the btloock transfer will not be used.

When resding hack s tape prepared by this methed, the
sguivalent lmput Tunotion mest be used to convert the dota
back to the binary etuivalent.

TL.1063/7.2
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T3 Punched Card Jeader

T 3.1, Eliiott Reader (Dizgram 1)

7.3.1.1. Carda

Powarz 65 column, Hollerith ar I.B.M. 850 ocolumn with or

without column recognlition marks. Type to be specified with
order.

T.3.1.2. Speed
400 cards per minute.

T-3.2.1. Controla mrovided op the reader

Mrins Switch

Single Shot/Normal Swiich
Buffer Remst Switoh

Start Button

Stop Button.

T.3.2, Punched Dard Codes

Information is coded on punched cards, one or wore holes in
ong colunn representlng & character, Automatic trenslation
inte the £&-hit corputer cods is effested by cirouitry designed

for the punched card code 40 ha used.

Ted:2.1. T.G.Ts Punchad Card Coda

Ihwbering the hole pogitions of the card from top o

bottoms—
ABO123456T489
L+to I Pomitionsm A and I to 4 and 9
J ta B L T and 1 o B and 9
S to 2 " Cand 1 %o O and 8
Top colums w  Ho character)
racognltion 5
) " C and 9
Column recognlt— — Space ) :
Lon ]
1 t0 9 L 1 te §
10 = A
11 It B
0. . ¢
L1063 T.4 1



Te3:3.

4 Positions 3 and 1

/ . 3 and 2
; " 3} and 4
1/3 " 3and 5
X oo 3 and 6
& L 3and T
5 " 3 apd 8
— " 3 a.'ﬂd'. 9

By special arrangement combinations may te mads
available for:

* 4+ F ' () + 2 g WH 12

Punohed Card Layout = Diasgram 2

Information to be punched is arranged in 'fields', a gmp
of such flelds to contaln relevant informstion on each item to
be dealt with. Then an item ocoupies less than half the svaile
able columns on a card, two or more items can be punched on each
card. l'or eass of visual inspection cards may be printed with
vertlioal linos aeparating fields and the punched card inter—
preted, the ¢untaﬂta of gach column being primted on the card.

The column recognition faecility ean be provided if reguired,
This eliminates the neceseity to punoh every columm on the eard
betwsen the first and last coluwns containing information.

For exampls, if <wo zdjacent fielda were allotted on the card

to 2 twelve colump name and & seven columm number, then if the

name to be punched is SMITH, +the twslve columna will be punched
SMITH NC NC NC BC NC NC BU i.e. meven 'no character' symbols will ba
punched after the nawe to £ill the field if the columm recogniticn
faoillity is not availeble. Failure to punch the WO symbols

would leed to SMITH plus the seven charactsra punched in the
'number? fisld being taken by the computer when twelve mame
characters are oalled for.

Column recognition carde are printed with a black rectangle
corresponding to each volumn slong one sdge of & card, Waere
this Pacility is used, the card reader scans the edge printed
with the markings, remding the sharactsr smsooisted with esch
mark and inserting §C eysbols automaflocally where no punching
i found.

T0.1063/7.3




T+3eda Qoxd Readlng

The maxiunm speed of the aexd reoder im 400 sards per minute.
Te sokleve this rate the information sn eneh enrd must he teken
%y the computsr in not mers than 150 milliseconds. The enrd

feed hovever is olutch driven, not siwply cyelicel, so that if
the 150 nillicaconds are axcecded only & propertiomal tiwe 1s
lept; not & osmplate ovels,

The buifler usssoalated with the enrd Tesder consists of twe
- 99 charsoler metricea.

Waoh osrds are loaded into tis saxé resder hepper and the atard
button is preseed, if the asesplated Wufler ig slsar, the fires
eard i fed to the reading pletform, On pressing the butiem
& pecond time the contente of the first eord are read into the
firet 99 oharacter matrix in 6-hit code, the matrices sutemsetisally
swliched to recelve the second cord inte the seoond matyix, the '
third cerd remsining oz the rwading platform.

The oontents of the Tirmt watrir are mew availible te the
' poaomuter.  Then this Informstion bus been read the meiriees
will be ewitoked, the sesend wntrix being availsble to the
compivter and the third card remd inte the fSiret metriz. Thie
pracess will condinue wntil all eards heve been rapd,

Jinoe a punched sard contaips s maximum of 45 oxr 30 characters
depanding on the typa, it 1a arranged that the tralling end of -
the coxd fills the reseinlng charseter nesitions of the half-
huffer witk *ro characterst.

Teds5s Gard Input Programeing

The information is called Frowm the card resder ruffer by the
progras, using functions 17, 19, 20, 21, blask input, deeimal,
eteriing and alpharameric maspsctively.

The ferw ol the lnstruetion is similaer for sach fumstlen.

The address of the destimetion register is weitten in the 'at
addreap of the imstructiom,

Tha 'B* address iw uped to indiente that all) roguired in-
formation has beon taken from ome wmatriz and for the compmber
to switeh v the other matrix. This iw nooomplished by & 1 im
the "B' addreass or D1B pesition of the instwrusiien ealling for

*L.1063/7.3 | _ 3



the last information required from a buffer i.e, card,

The 'C1' sddress is used, with the exception of funetiem 17,
to apacify the mumber of oharscters or columns oslled for and
tho C2 to indicats the unit mumber of the card readsr.

.7¢3.5-1. Function 17 ~ Block Input

Thia funetion celle into the regluter specified and theo
pucoesding 15 registers, 96 charactera from a matrix, with
na further deooding from the é-bilt alphanumerio code.

The first sharactsr ia stored in the most simificent
position of the register mpeaified sand tha ninsty-sizth
in lesst significant position of the sixteenth word.

The hiphesat muwbered charasters will be "mo charssters’
generated on the senping of the trailing end of the sevd.

4 D18 muegt be plven with this inestruction to switch
watricaa.

The C1 address is redundant.

7.3.58.2. Function 19 - Input Decimal

The mmber of charscterz specified in the 01" addross
aro doooded inio a binary value and gtored in the register
gpecilied Iln the 'a' addrens.

SGlnoe the higheat poeitlve decimzl value that cen be
stored in 36 binary digits 1s 34,359,738,367, the maxisum
mumbar of deeimsl characters which oan be called for 1s I1.
There a negative mwher is to be used & miraz sign ban ba
inpluded ta make the maximum mambsr of charscters 12.

Up to 15 characters may be gpecified but vhere, on
sonveraion the binery valus exceada 36 bite, the most
glgnificant biie axre lomt.

Where O characters are spasified, eme oheracter will
be transferred to the destinastion regicter.

Te3u8.3s Punetion 20 - I_HEE Etﬂlgg

' . The murber of charscters speoified in the "C1' sddraps
sre decoded inte binary pence or halfpenoe {depending om
machine spesifiocation} and stared im the register speoified
iIn the 'a' eddrwes.

4 T1.1063/7.3
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The highest positive sterling valus that can be stored is
£143,165,576 10s. 7d binary pence or helf this sum on &
binery balfpenny machine. The maximim pumber ef eharasters
thal oan be stored is 12 or where a mimum sign is isciuded
13,

ig with fupotion 19, 0-15 charasters mey be specified
with similer results. '

tio = Intut & rip

Two rogiasters are filled using this Punotion regardlees
of the nuwber of charscters called for. The regiaters
nffected are the one specified and the next highest nuwbered
regloter. In resding alphammeric charseters no dsssding
1s carried out as the ckerseters in the matrix are slready
in &-bit slphsnumeric cods.

Yhen leps than twelve churasters are called for, they are
gtored, right justified from the higher munbsred registen.
For sxawple, where characters next availebls Trom the
watrix are SiITH, and the following instrvotiom ie per—
formed s=

00 | 21 40

- -

-.—-....
LY
-

101

the result ip =

CIXC | NCINC! FCIHCINC jEC (S MfI|T{H

Bog. 40 Eeg. 41

I% onn De seen that WG symbels are inserted sutomstieally
in "unueed' cheracier posltions. Thie should be ro-
membered when tesbe are performed an inforwatisn read im
uging function 2].

Where O charactars are specified 12 charscters are trans—
ferred. TWhen more than 12 charaghers sre spooified ~
0 characters are transferred.



7.3¢5.5.  Examples
In the examples given the cards are punched with the
leyout shovm in disgram 2.

Reading the contents of ons card placing the comtente in-

to regiaters 400 - 403 inclusive.

p| 4| t3]ojee |u
2| al taof 1+ faz |7
| | laoe]| ! 5 |17
M| 20| |a03 1| 1] 7

The inptruoticon in register 34 ewitches the cand resder
tuffer afteor 24 colwme have been resd.

It iz sasumed in this example that the card is punchad ._

with three sets of fields to ba zead into regismbers 400-403,

404407, 408-411
[ i "
P 1 4 I B jooLj oz M
_ i 1
321 31f ' 19 } 7
Y 1] 412 i 12 {7 T
T : 414 : 507 7
35 20 i 415 : 7 T 1
361 25 40 133 ]
3| ) , © : 1 7
ag 13 . :_ sl
i of &2 !
40 of - 4] i

' The instrustion in regiater 37 switohem the card reader
buffer after 3 x 24 cclumns have been read.

8 1%.1063/1.3
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T.4. Peper Tupe Readsp

1;4.1. Porranti Geader, TR5 (Diagraz 1)

Channals: By 6; T or B haole tape.
dpeads A0 chumaters,fsmond.
7.4.2. Controla vrovided on the reader
' Yains ewitch
Baset @ stops iape and clesrs tuffer (See. 6.1).

Halte stops tape, but Ilsaves buffer unaffectad.

Startt lnivisztes provess of resding tepe into next avallable
buffer matrix (Bee. 4).

" FERRANT! PAPER TAPE READER TRS  DIAGRAM |

FRICTION LAMP

ROLLERS :

~ PHOTOCELLS

! FRONT VIEW
o 0 Q0
 MAINS RESET{ HALT
START

SIDE VIEW

CONTROLS

PL.1063/7.4 1



7.4.3. Prper Tape Codes

L Information is coded on paper tape ina 5, 6, 7 or 8
hole sods. This code doss not necessarily correspond
in any way with the computer 6-bit code; sutomatic

tranglation is provided. 4 5-hole code used at I.C.T.
iz given below as an example (diagram 2).

2 Tha paper fape code lncludes, besides information
sherastara such as 4y 5, ¢, 1, 2, £, etc., a pumber
of epecial characters. These may very with diffarent
aodes, bub wi]l'nuwmally loolude s

Fumber Enﬁ, slgnifying the end of & variable-length group
of informstion charactsrs on the faps.

FPigures Shift and Letters Shift {S-hole codes oniy),
indicating that the followlng informatlion cheracters
are o be Interpreted aa being in figures or lettaras

QoS .

Eranae {all holes), uzed to obliterate any unwanted

characster on the tape.

Ruan Cut, used at the beginning and and of = tape to
sllaw for hanéling, sto. (Witk & S-hole code,
FPigureg or Letters 5hift is normelly used for thim
purpoge). {(Jee 6.2).

1.6.1. 5 TRACK PAPER TAPE CODE DIAGRAM 2
@ ® o @ ] } 2 TRACKS
DIRECTION OF N * & 0 ; ®  ® . SPROCKEY
READING : @ } 5 TRACKS
® @ © & O
FIGS 1 2 LEYTSR ¢
SHIET SHIFT

INTERFRETATION OF 4 PUNCHING DEPEKDS Ok F;RECEDIIIG SHIFT
CHARACTER.

2 . TL.1063/7.4
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PUNCHING TALUB FIGURES CASE LETTERS CASE
000 . 00 0 igures Shifi/Run Cut
000 . 01 1 4 P
000 . 10 2 £ Q
000 . 11 3 = (kinum) E
o1 . 00 4 # g
00l . 01 5 / T
001 . 10 & « (8top) ¥
001 . 11 7 3 W
010 . 00 8 i X
010 . 01 9 '* (Apostrophs) T
010 . 10 10 { %
010 . 11 11 ) D
011 . 00 12 + N
01l . o 13 x (Maltiply) U
01l . 10 14 & &
ol1 . 11 15 Space
100 . 0D 16 0 A
100 . 01 17 1 B
100 . 10 18 2 C
160 . 11 19 3 B
101 . 00 20 4 r
101 . 01 21 5 e
101 . 10 22 6 H
101 . 11 23 T I
110 , OO 24 8 J
110 . 0 25 9 K
110 . 10 26 10 L
110 . 11 27 11 ¥
111 . 00 28 1z 0
111 . 3 29 Garriage Ret./line Feed/Wo. End
111 . 10 o Letters Shifs
111 . 11 31 Erase
TL.1063/7.4




T:4.4. Decodsr and Buffer (Disgram 3)

1, The buffer sonsists of two watrices, each holding up to

12 characters in the 6-bit, internal code.  The matrlces
are used alternately.

2. libon loading a peper tepe, the normal procsdura ia o

Reset (clesring the buffer). Set the tape in the reader
and Etark,

3 Characters sre now Tesd from the tape and inspescted.
Mormal information characters ara autometically translated

ipto the &~bit internsl cods and stored in the buffer
(Jec. 6.3).

4. Any special charssters are not passed to the bulfer, but
are treated differsptly,

Frage and Eun Oul are ignorsd.

Figures and Lotters Shif4s are used in the translotion
of following information charectars.

Hunber End im used to switch the Input to the next
matrix. Thuw & growp of up 4o 12 information
charaofars follewsd by Number Fnd will be stored in
ohe matrix.

B The dmput will alao be switched +o the next matrix when
ene metrix containe 12 information sherachers.

PAPER TAPE READER BUFFER | DIAGRAM_3

MATRIX {

PAPER DECODER 4777 Gz cHaRsy [

TAPE s (FOR CODE Py _/—wcm-wrm

TRANSLATID

HEADER SLATION "= (12 CHARS)
BUFPER

Tid:5, Readine from the Buffor

1, Input functiens are

Fu. 19 ¢ ipput with declmsl convereion.

4 TL.1063/7.4
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2,

4.

S

5,

#u. 200 dpput with sterling convergion.
Fa. 21t alptammeric input

{9ee Sestion 7.1 -~ Input snd Output Instructions).

Then & vuabar follewed by Husber End kas been read inta
ihe buffer from the tape, the digite of the mumber arc
atored in one bulffer wetfxix, and 2 marker ia left in- _
Uoating the next free place in the matrix (mee diagram 4)

To read thls puwber, sn lppul instructlon calling for

12 charanters is used. This takes first the unfilled
positions in the watrix (which appesr as ‘no sharasters')
apd then the digits of the rumber in the erder inm which
they were read from the taps.

A D18 {1 in the B sddrems) mst also be given, to ewlteh
the buffer output to the next matrix and to return the
marker %o the first posltion in pr-puratiun for the mext
reading upnratian from the taps.

Example. Tapa punched with the fellowing charecters:
3, 2, 1, 4, 5, Humber End.

Buffer: i 2._1- 415

Input instruetion 19 . 50 ©1 . 12 . 11 places binary

squivalent of 32145 in regieter 50 (Channel 11 ls tape
-reader).

Ioput inutnuatinn 20 . 51 « 1« 12 . 11 places binary

equivalent of £3i2. 14, § in register 51.

inyut inatruetion 21 . 52 . 1 . 22, 11 placga
HEEEEE HHCISIE[_I!#]SIM registera
52, 53

The contents of the Wwuffer matrix may be read by two {ex
more) ingtructions. In this case the irstructions call
for 12 chareoters altogetber, snd only the last contains
a D18 (Sec. fi.4 and £.5).



T. = Example. Tape punched with quantity (variable length) and
cote (4 oharacters) thuss
144 ABCD Humber End.
butters  [174{4[a[8]c o
Input instrueticn 19 . 41 , O . éf. 11 places the bilnary
equivalent of 144 in veglster Al and leavss the buffer
thum s
vieldafzle o | A4/
Second input imstruction 21 . A2 . 1 . 4 . 11 places
ve e jwefxe{ws fuelf welue |4 {n)c|nfin a2 and
433  the D18 resets the marker,
QFEBATTON OF BUPFFER DIAGEAM 4
Mairix epplyi wmarker met ' I : l |
et firot position. 1F
AB FC D L
Whea f1lling buffer, - 5
warksr shows nexi
enpty positiaon.
£illed positions are vead 7 * Panii ot '
Lo it e e me mm mwm e owm mm m [rep——

first, then the charecters

%aiken from tape.

After emptring, D18 returneg marksr to first position.

TI#IE‘-I Entﬁﬂ

1.

2

If {he Besset bitten iz precsad whila the compuber ig
held up on an instruction zddressing the paper tape

-reader, 1t 1s neocesary to repest the insiruction, as the
©ogtored "Tequest' gisnel hss hoen deatroyed,

In mddition to the charscters used for computer input, the
code will probably contain soms charsoters required whan
tapea are 0 be printed.on & teleprinter or electric type—
writer. For example the I.C.T. code shown uses thé
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3.

6.

Tumber End sysbol as Carriage Rzturn/line Feed signal

e180, and = Tab character ls also found in some codes.

Soms print control charsoters (e.g. Teb) way be treated

by the computer input as information charactera.

If two or mere pieces of information (e.g. code and quantity)
precede a Number End, only the firet msy be of varlable
length.

If more than 12 charmoters are called from a matrixz be—
fore the DB im given, the extras are zeros.

The conventlonel channe)l aumbers for papsr tzape readers
era 11 and 12,



T4 The Elliott High-Speed Faper-Tape Header

7.4A) GEIERAL DESORIFTION

The Elliott High-Speed Paper-Tape Peader operztes at any
apsed up to 1000 charmcters per sscond, It can read 5-, T- and
f.hole punchad paper tape, as well ae f-hole sauars—punched Olivettl
tape.

The inetrument stands on & plinth which cmtains data

control snd other electronic circuitry, and which houses the menual
sontrole that operate the machine,

7.4A,2 COFTROLS SITUATED ON THE READER UNIT

(=} The Losi Bar The load bar extends along the front sdge
o® the reading platform. It has two separate movemants
aa followst

i, The bhar can be pulled outwards, in s horizontel plane
away from the pletform, in order that the Teadar 0&I
scoommodste taps of varioua widths. In ite
horizontal traval, the bar eete itmell pnaturally
into 4 difforent positlons, permitting the use of
f-holes tape (innermost position), 6-hole Cliveltl
tape | ‘j-hole taps and O-hole tazpe {outermost positiom).

ii, The 3-positiocn vertioal movsment providee the foll ow-—
ing facilitieny

A, {(Rest Position) Reader MrctiorsNormally

B, (First Depreasssd Fosition) Arrests tepe movement
and resets the control eircuitry,

0, (Final Depressed Pesition) Releasen the FPsper
Break to permit & replacement of tape.

(b) The Stsrt Button Initlates the reading of data into the
next sveilabls contrcl matriz,

(e} The Qn-Off Switch Applies power to the tape traokar
weber amd to the photo—eell Tueinsey.

7+84.3 TCOFTROLS SITUATED (W TRE FLINTH

{a) Maina On/Off Conmtrols the mein power supply to the
sntire egulpuent.

PL.1063/T.44 1
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{e) Ensure that the tape is in ite oorrect running pesitiem
before atariing the machine, This position is attained.
when the reer edge of thz tape is jusi fouching the gulde—
a2tops &% the beck of the reading platform.

{a) Relesss the lowd bar, and cperste the reset switch to olear
the buffer, The tape will commence being read when the
Rptart® butten ia pressed.

7.44,6 CODING

There are no dlfferences in the methods of coding for
programmsrea, no watier what typs of taps is to be employed, Date 1o
porreotly deociphered for the tuffera when the meleclor ewitoh ia
appropriately set and when engineers have inetelled suitable cards in
tha plinth,

HOTE: For meximum relisbility, the manufasturers recommend thet
ne spool used in oconjuasticn with the High Speed Bsader
ghould have a diameter graster than 5 inohas,

PLa1063/7 44 3o
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Ok RESET

READING PLAYFORR

LLOAD~ BAR 1
*rzm' F.MLE.IHI HALTED MAING
LAMP L.AMF LMA‘F NAME PLATE
| I /
i — ¥ —
D .-"' mrg 1 5:{-1 J
RESET HALT OfFfE -0l TAPE EELE{.‘-T
EWITCH BUTYON EWITCH SWITCH
LJ - | I

OUTLINE SKETCH H/S PAPER TAPE READER WITH PLINTH
ILLUSTRATING THE PRINCIPAL OPERATORS CONTROLS

DIAGRAM 1, TL. 1063/ 7. 4A




T:5.
Te5.1.

1.5.1.1’_.

T;ﬁlll 2

T.5.1.3.

T5.1063/7.5

Frinter - stronin

uitment 1= Powars Sumas Sowsstronis

Speed - 300 lines per wimie

Line Lemgth ~ ' 140 eharasters at 10 ebaractors
per ineh.

Paper Kovemewt - 2 webs of steiiensry, ipdependently
sontrolled.

Hipiouw width ~ 3 in.

Baxioun width — 173 in.

6 or 8 lines per inch wertieel
mpacing, decided at time of erdering.
hultiple line fosding on either web
up %o & meximum of 1 inch.

Leng feeding is available em Wad 1
Srly .

Maximum long feed - 16 iw.

Charaohars -

The Tenge of charscters avellables on the Sassstzonie
rrinter igte

0 4o 11
A ta 2
+ 4 £ + - {Wms) # [seterisk)

£ £ .(ptop) / # &fsuporasnd) ‘*(spostrophe)

B (guidiotine contrel) i3 x () 12

All 57 symbels sre available.

The printer lesves & blank where it 1z sent a sigosl for
either *epace' or 'mo oharmoter'.

Charasters sent to the printér tuffer which aze not ine
oluded in the oharecter remge for the printer will almeo have

the peme sffest 2m Yspaoca' and "no charsoter'.



bt CODE — St o DESCRIPTION ———=|3T0OCK

7.5.2 Operation of Printer snd Buffer

T4 will be seen that information from the computer le put out inte
the buffer, wilch bas twe watrices of 99 oharacters each. From the buffer
it 1 omlled by the printer inte the Print Line Efora.

The Print Line Store has & capaoity of 140 character positions, and
4ths ocharactsrs pet up bers sre decodsd and the results used to primi the
approfriats symbola. The devoded cutpute are talen te the print head
through en Blectrical Commection Unit op E.0.U., which allows any of the
sbaracter pomitions in the Print lims Store to drive any print pesition
on the print head. There is & cholce of five E.{.U.'s availeble during
any one job, salscted by program instructions, and the B.0.U«'s may be
changed between Jobs. 4 pertioular layout of printing onm the line may
therefors be achieved either by ueing a 'one~to—one' E.C.U. (l.e. one which
connects the P.L.3. outjuts directly to the corresponding print pesitions),
and putting out the information in the Tequired oxder and with sprropriste
spaces botween snch item. Or aliernatively the information may be put
out in the order most convenient to the program, and en E.C.U. used which
arranges 1t mmutly on the line. In practics, & comblnation of the
two methods is used, with apeciel E.C.U.'s provided for the most fraguently
printed linas.

Az an exemple of the use of the H.G.U.; conslder the printing of a
gtock list showing atock code mmber, & briel desoription, snd gquantity
in stock. On ths printed liat, tha cods nuaber occuples 6 positiona, there
are then 5 spaces and tha 12 — cheractar description, 6 more spaces and
a gquantity of up to 3 ddgits. The program bes put cut to the Print Line
Btore (via the buffer) the 6 ~ diglt oode rmmbsr, 12 ~ cheracter deseription,
and 3 digit eiodk quamtity. Then an B.C.U. to plece thess in the correot
posltlons on the line would be comnected thum:

2|z |8 s{eire|2 iojn hzpe - [TS 1L 17 {19 {19 | 2of2t (22|23 2HLE) 26| 2712|278 40| 31 o ozl
\ TTITITITIT
193y Ii1T RARRARANRE
AI2|AI5EL{T (2] l.alul:i Y LES LT ||t 1@ faskal :43[@;31&;11&1&_3&11 T2 B{W{1LS
ot QODE  ——e : t——— IESCRIPTION —— BTOCK

T5.1063/7.5



It should be notes that the B.0.U. Yy be used 0 sonnect any Print
Idne Store pomitien to two {though not meve than twe) positions on the ar
Una, thus duplicating the information, Thue In the example sbove y 1f a
Booond ligt showing code mber and stock only were recuived s Lthis couid
ba provided on ths ssoond weh by Somnecting tha derresponding B, C.U.
inputs to tyn outrats. Op agein, if sal&a’ﬁaﬂ. ltema oniy wsre reguirsad
on the second list, +two E.0.0.'5 oemig be used; ope of which gove +the

einple 1ist, ang the other ihe daplicate, The Program eould then call
far whiehevar wag appropmriatea,

DIAGRAM oF PRINTER AND BUFFEH§ DIAGRAM
[ eUFFeR & , BFFER EMPTYy
99 CHARSs, " SIGMAL —
Comrures [HEER Sy Lr o | PRINT Line
(OR Tapg Lﬁ N STORE
UNIT FOR el P“‘ O T ""_}"‘i PECODER
OFP_LINE o o i AND
OPERATION) | J | DRIVE UNIY
: i

!BUFFEE I I CHTTTTITT

' SIGNAL HHF]HH

Mo | T

l PRINT UNIT

WEs 4

L. 1063/7.5



T'5o3.

T5:2.1.

7.5.3.2.

Cusput Instruciions

Funotion 22 = Output decimal
23 -  (uiput sterling
24 = Output alphapumerie
28 =  Output spacei szterling
18 - Tlock autput.

Farm of Instraction

Fr F: B (] ¢z ]
Souroe Printer | No. of Unit
Register{s)| Contrel | Char- Fo.
acters

Output imstruetions involving s conversicn from bimary
(i.e.fupctions 22, 23 and 25) are first converted in the
Arithmetic Unlt giving a result 12 charscters long. - Non-
glgnificant seros to the left of the first significant character
ers then convsrted to 'spacss'.  If all characters are zero
sheractors thepn all but the least piznificer: seroe are oon=

varted to 'gpaoes'.

Alphonomeric cutpet (funciion 24) addresses & palr of registers,
vlz. the Tegleter spzoified snd ths Tallowing one, and again
1?2 cheracters ore availablo im the Arithmetie Unit. Erro—

suppressicn is nod perlormed.

Up to 12 ciaractsrs way be specified im the Ol address. IF
lese than 12 characters ars specified they are counted from
the jess significant end of the characters held in the Arith-
metic UTnit. .

Exomsle 1

22 | | 100 1.3 9

Eagiafgr 100 contalng, in biﬁary, the nowber 5,000,123,
This number, converted to deoimal, will firast appear in the
Arithmetic Unit aa followsi-

| ARTTHMRTIC
UNIT

olojojojloisjolofof1iz]3

L. 1063/7.5



The men~significanl Zeres are then supprepses automatically '
giving this result

Space |Space|dpaca [Space{dpace 51010 10{112}3 RR!EEIT .

The pumber of cbaracters specified, in this case 3, are
then transferred to ome of the buffers thusi-

1 09 CHAR-
il . ACTER
BUFFER

B 3

If 5 cgharsoturs hat been swpecifisd the rasuli in the huffer
would heve heen thusi-

99 CHAE-
l ACTHR
BUFFER

o o 1 2 3

If 11 charscters bad been specified the result would
" have besn thusi-

: 99 GHAR-
i1 |ioren
BUFSER

Space Epaual'ﬁpaua Spees| S 1010011213

: TeBadels Function 28 {outpul spaced sterlinz) inserts a space charsoter
. batween pounds and shillings and & apsos shoractor bHetwaen
phillings and pence. These two spaces mast be inciudsed in
. the number of charactars specifisd to ba seut to ihe buifewr.
Where a madhine ip arrsnged for binary belfpence, fusobtion
28 iy pot availaoble.

T'5!3I.4l Emmljlﬂ h ﬁpﬂﬁﬁd S'tﬂrli_qﬁ mtﬂt
'  Instruction | 28 i 1€0

6 9
Hegieter 100 contelns, in binary, the muoher 270.

o i e

When thie instruotion is performsd, the charsctors trana-

farred to the bulfer will bat- rf
1 3p Sp 21 8p ) ( {
vl

It will be mesn that,when the digit whioh represonts tens
of shillings ie zero, i1 is converted to 'space) giving

gesre suppresslon when printing.

T.5.4. Control Information spnd Buffer Switching

The *b' mddress of the ocutput instructlon to the printer im

0L.2063/7.5 ' 5



T h5t41 1 ]

T-5:4.2.

T-5.4.3.

uged to switeh half bulfers and to provide coutrol information
for printing purposes, When the 'b' eddress of an output in-
struction is gero, no printing will taks nlace, informstion
wmerely being traneferred to the buffer.

The ten bits of the 'b' addiress arTe used viz:
D18 To switoh half buffers

D1g-21 To specify the E.C.U. through whloh the lins of
information i= 4o be printed.

D2z-24 To specify tho pumber of line feeds for the
Web 2 stationery.

D25=27 To specify tie number of line feeds (or a long
throw) for the Web 1 stationery.

E.C.U. Digite 19-21

During any ons operational run, up to five E.C.U.'s are
available. These are nmuwbered 1 to 5 and the binary value
of digite 19-21 ie used to gelect the apvropriate E.0.U.
through whioh the line of information iam to be printed.
Ualng digite 19-21 11 is also posalble to spscify B.C.U.6

ond E.C.U.7 end theas are upsd for off-line printing purposes

(See 7.5.6.)

Paper ¥ovement Digits £7-24 and 25-27

The paper wovement wigmals are ashown in the following
tablas-

Value of the 3 bit Signifiocnoe (for on eight lines
22-24 or D25-27 per_inch orinter).

Y] Ko movement

1 Bingle line spaclng

2,344 2, 3 or 4 line spacing

E & line apacing

6 B lipe spacing

T lomg feed {digits 25-27, Web 1 only)

Line sracings or long feed take place after the line with
which they are glven has been printed.

T..1063/7.5
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With & six 1ine per Inch printer velues 5 end & glive
5 line #nd & line specing.

Both webs of paper mey be fed at onse 1 dewired.

7.5.4.4.  lLong Peeding

‘As the sbeve table shows, when digite 25-27 of the oubput
ingtroction contain & value of T, & long feed or leng throw
oooure alter printing.

The movement of ths stationery is aontrelled by a long
feel dime the circumference of which cerrzsponds to the foerm
belng printed. As the gtationary form movem under tho
print beads the digse wevolves through a corresponding die—
tancey, l.o. statlomery apd disc move in at-ejp..

The dipmo hee one or mors ctopplng etuds which are positioned
to correspond to'the pointe om the form et which it is doslred
so print after long feeding. '

‘When a long feed paper movement signal is given a step
amn ‘is activated, the paper feeds end disc revolves, umtlil
the stop arm wmakes contact with the pext stud.

FPar example, on invoioce often containe s variable nuwwber
of printed lines within the body of the form nnd ham a
total printed in a fized positimm at the foot. In sdditionm
"l:,h_ﬂ ivroles nape and address is alpo prirt-taﬂ in & fized
pogition at the hsad. When printing thie form, a disc with
twe stopping etuds would be used.

AGRAM 2

[ o
LINE 6— - 7 LONG FEED

DisC

)

LiME 30~e-| B
=1 |

™. 1063 /7.5 POSH. A T




In Magram 2 position A on the long feed dise corresponds
with line 1 on the invoice formj the stopping stud B with
line 6 end ¢ with line 30.

At the start of a normal printing job, the paper would be
positioned with 1ine 1 under ths printer heads and the long
feed disec with position A opposite the stop arm,

The program will #irst throw the paper go that line & im
in & position ready for printing, (i.e. stud b making contsot
with the atop arm at position A). The name and address and
body of the invelos will now be printed using normal line
Teeds with the sxception of the last llne of the bady.

This will be printed using an inatruction conteining leng
throw digita.

The papar at this point is positioned 20 that line 30
(1.e. the total), can be printed and stopping stud C will
be mt poslition A, As the total is printed & long throw
elgnal 1s again given snd the raper will move forwsird +o
line & on the next involce form.

H.B. The following restrictions mist bo obasrved :-
1. Stopring stude cannot be leas than 1 lach apart.

2. Threws of less than % inch mst not be atbeapled
1.e. a long throw sigral must not e given when the
Paper bas less than % inoh to travel to the next
stopping point.

Tt5-4;51 EEEIB E

In excaple 2, & binary value wae converted +o spaced
gterling, and output to the printer buffer. JIf it wers
required to print this information double gpaced (i.q.

1 blank line following the printed line) om Veb 2, using
E.C.U, 3, tha 'b' addross of +he oubput imstreotion would
be as followgs-

W55 1} WEB 2 E.C.U. D18
0 0 4] 0 1 0 0 1 1 1

The decimal equivalent of the 'pb! sddress iz 39 and thip .
would be written in the '®' address of the instruction vis:

39 6 9

28 100

g

8 TL.1063/7.5
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L non-zero 'h' address in an output instruction causes
three extra characters to be sent to the buffer, immediately
following the information transferred by the ingtruetion.

The firet of thess three characiers is a special merke
character (binary 36) and the sscond and third ere characters

formed by edding two sercs to the significant end of the
ten hits which aomprigs the ‘L' address, making 12 bits in
all, ar twe b blt characters.

Examel

When +the ‘natruction shown in example 3 is performed, the
informotion and marker charactera sent to the buffer will

oo i—

4
Y Isolsolz [spl6 360 |39 [j
J/

Referring to the Trinter and Bufler Diagrams 1 {naa 7.5.2),
when detester 1 recognises ths marker character, the two
followin. onaracters ave %tesgfed for non-zarc £.0.U. diglte
apd 1f found, the information is stoved in the layout mtors.
Theiher the B.0.U. digits are wero or non-zers, the three
specinl characters are always written to the mifer.

When information is transferred from the hszlf mffer to
the print line store, that ls, when the half buffer ls
gwitohed, datector 2 will detect the marker character and
look for nom-zero E.C.U. digite which gignify the end of
the print line. When thess are found, using the control
information availahle in the layout atore, the information
in the print lins store lo printed through the apsolfied
F.C.U. and the paper on elther or both webgo is moved the
gpacified number of lines after srinting. Detector 2 does
aot allow the three special charactera to be trapaferred bo

the print lins store.

Bach print cyocle, that is, every one fifth of & sccond,
printing will take place provided both of the following
ponditionz are satisfiedi-

1. Informetion is amvallable in the primt line atore
{1.e. the tuffer has been awitohed)

2, A layout is avallsble with non-zera E.C.U. digite.
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Uping this method 1t will be geen that there need not
necegaarily be & ralatiuhship between a line of print and
one half buffer, Tius if & line of more than 96 characters
iz to be printed, both halves of the buffer will be required,
this being achieved by giving e I18 when e suitable emount
(F.B. not more than 93 charactera) has bDeen sent to the
firat holf buffer. Becsupe the last Instruction containe
& non-zero 'b' addresa {D18) the three specin] characters
will follew the infoxwation into the buffer. The layoui
digite will be ineluded in the ingtruction which sends the
last charmoters of the line to be printed to the other half
aifer,

When thig instruction ia performed, ag previcusly
demoribed, the three special characters which includs lay-
outs will be placed lmmedistely following the information
in the second half buffer.

The $wo half boffers ares shewn helow:-

T it HALF
THFORUATION (EARJCTEHS 36 fo |2 {f [ ]ist M
e
Special
Characters
{Zere E.C.U.)
| . - 2od HALE
1¢F04mm10ﬂ JUARACTERZ {36 | 0 |39 f {_] e
e T
Soeclal
Charactera

(Hon-sers E.C.U.)

Yhen the information from dhe rirst half buffer is trans-
farrad to the print lire plore, detactor 2 will detect and
puppress the three specinl characters. Hecauae the layout
information is sere, tuis indieates that the line of print
1a not vet complete and the infermation is stored in the
print lina store, awaiting the balanoe of the line and lay-
out information.

When the halance of information from the eecend half tuffer

is trapnsferred to the print llne store completing the 1ine,
the detector again suppresses the three speeial charscters
and; vecause the layouts are non-zero, prirting will oceur,

TL,1063/7. 5%
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uging the layout information previously stored in the lagout
atore. All the infcrmation in the print 1ine store will he

printed.

It is mlso possible to hold more than one print 1line in

ong half buffer by giving layouts without & 115 with the
{nptruction &t the end of sach lins. The instruetion which
contrins the layout for the last llne tc be held in this half
puffer wuet mlse contain s U8 to effeot buffer pwitching.

The layout stors has = capeoity of % layouis and therafore
not mora than % lines of print should be sont ta two con~
secutive half buffers. Furtbermore, & helf tuffer with
four lines of primt in it must ot immediately L[ollow &
half buffer with opne lime of print in it.

Thus permissible arrangewents of 1ines in pucceszive half-
wuffers may be summarised as Tollows:—

1 7ine § 1 2ine 3 1 ilne 5 1 Line § .eeee {normal)
1 lige § 2 linee; 1 line j 2 1inesas seess

1 1ime 1 3 limes;y 1 Iine t 3 1inesgs s+sex

2 linesy &

5 jiness 3 linea; 2 limes; 3 1iNosE: ...ae

1 ling 3§ © lirest 4 liresy 1 line ¢ 0 tines § 4 Mnesjd ...

iines; 2 lines; 2 linesj cae..

Other arrangements are possible, but thoese should be
gufficient for all normal purposed.

When considering how wany lires of print ocan be held in
sny half buffer, the three special characters which follow

each line must be teken into apoount .

Half tuffers may be ewitched by the program alther hy
givipg & D18, or by filling all 99 positions with information
apd lsyout charecters. However, & 718 mst not he glven
when the half buffer has more than 93 charsoters in it already.
1f possible, this particular nircunptance should be avoldeds
4f it orises, the switch may be parformed by £illlng tha ro=-
maining pianas with 'space’ characters oF layout characters
{the layout havirg digits in D13-27 enly). Care met be
tokon tkat the charscters cutput by any one instruction do
not straddle the two halves of the tuffer.

TL.1063/1.5 11



1547,

- Te85.4.8,

12

Zxampls 5

If say, 94 oharscters had been previcualy cutput to the
buffer the situation would be thusi- '

91 92 93 94 95 96 97 98 99 v mirwms

{  1iromfsrron oiprs,

Under thsse clrcumstances it le neceasary to outpui two

Yapuoa' cheravters and for the lnstruetion to centain lsyout
digita but pot a DIB.

For exemples-
a4 05 ! 3 | 2 9

Bagimter 106 containe 'aspace’ characters.

The buller will then appear thusi-
91 92 93 94 95 96 97 98 99

vroraatronjonabs. | | sp.lap. 36| 0 | 38

snd being completely full will be switched.

oo

When an instruction sends out characsters which atraddie
two hali buffery, during the ewdliohing from the first to the
gecond balf buffer at leasst thres charscters will be loat,
and the following resulie will coouri-

1. When the instruction includes a layout, thenie

a) If the thres gpecizl characters are not included in
thaase which are lost, i.e. if' they zre tranefarred
to the second half tuffer, the lins will be printed
cerrastly bud three or more characters will be
wlesing.

b} If the first of the three special sharactsrs 1s losb
{1.9. the marker chavaoter, value 38} theni-

If a further instruction, sending information to
the second hall tuifer, includes a layout with nop~
gere E.0.U. the infommatlon inm the firat half
“buffer, btogether with the informatlion zent 1o the
secomd balf buffer (tut ho more than 140 characters

T1.1063/7.5
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vhick may include one or tmo of the special
characters if they were mot loot) will be printed.
The layout used for printing will be that ssné
with the imstruction which straddled the half

baffore. Subsequently, all information printed
will be ome layout ocut of atep.

2. When the instruction does not Include a layout the
results will be zs desaribed 4m 1{b) but in thim case
the sorract lsyont will be wsed.

Then a D18 is glven after wore than 9) choracters ars
anlraady in ths half buffer the effects deseribed in the
preceding noies may coour. That is o eay, inforantion
will be loat, lines will be printed with incorrect layouta
and spurious informstion wmay be prinmted. '

pute

Under pormal conditions each time o layout is inoluded
in an output instruction, a layout is stored in the layous
gtore and the corragponding epsolal orkarncters ars stored
in the buffer.

If for any ressom the ppecisl charscters are 1cat from
the tuffer (as described in the previous potes) then the
lines of print in the buffers will appear to be cut of atep
with the Jayouts in the layout ztore.

Similarly if the zules govorning the usze of the layoub
ators are cobiravesed, the same condition will apply.

Plock Output tu the Printer

& blosk output instruction (functicm 18) eay be uased with 4he
printer, for example to pui out & nome and addressz, In thia

.'aaae, layout charscters must be included zmeng the information,

if 11 im to be prinied a5 more than ome line. The limitatlon
on the number of lines of print (four in any 4wo consecutive
half tuffers iz dictatsd by the size of the layout store} and
st be borne ln mind. The layout for

the last line many be included in the B nddress of the sutput
inatruction, though, mince 95 characters are tranaferred this
magt not coptain a DIE.  Altemmstively, a 'DIB' mey be inoluded
inm the last layout inclvded awong the information, provided this

T1..1063/7.5 ' 13
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ie in oconverted form ready for printing. Function 24 will cute
put the musber of characters specified without conversion. The
tape unit will record ome tape block with esch a)ternsate D18,
Every D18 will switoh cme quarter (1.s. 96 oharacters) buffer.
Bach print line is followed by three layout characters om the
taps, mo that, if, for example, two lines of print, ssch of

12 charasters, and each with layout information and a D18, were

output from the somputer, they might appear on the tape am
followm =

Block Markeyr Charackers

1to 12 13 to 15 16 to 99 100 40 111
Lata - marker and not used Jata -

lat print layout 2nd prind
line digita line

112 to 114 115 o 198
marker and mot usad
layout
digits
Alternatively, the lines would appear as the second half of
one block and the first half of the next, depending on whether
the muober of D18's given so far is odd or even.

It gheuld ba noted that a print instruction with layout free
formation contsine digita normally interpreted by & tape unit
as & rewind insiruction. The unit will, however, ignore
these digits as long as there is an E.C.U. epecified, which
ghould, of course, slwsye be the case.

If the normal limitations regerding the pumber of layouts
which may be held in two consecutive 96 character buffers are
observed then it is necessary, wken printing the content of the
tepe off-line, to switoh i¢ aingle matrix working., This
effactively reduces the tape buffer to the size of & printer
buffer and thercforo the layout store will be able to hold the
mumbar of layoubts sent to it.

However, it is poasibla for a print line to straddie two
96 cbaracter blocks on the tape, and the line will be re-
corded all in one 32 word tape block, or straddling two 32
word taps blocks,

TL,1063/7.5 15
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In the latter case a print oycle will be lost during the tranafer

of the firat part of the line and the sesond part of tne line

to the print line atore. Thiz is due to the fact that only ane
32 word buffar ie being used and this camnet be £illed with the
balance of the print line until the first part has been trans-

ferrad to the print lina stora. During this delsy the print
oycla ia lost.

As this may ogour frequently it ls advisable to restrict the
number of layoute furthsr and to ensura that m D18 is given with
pvary inatruction containing layout digite. This will mean
that no wore than 4 layouts can appear in 4 conseeutive + tape
buffers, and double matrix working can be ussd safely. If &
lot of short.lines are tc be printed, thie systen will use
more tape, winos a tape block can only contein a maximum of
twoe linaes.

When the tape is being printed out, it is necessary to have
a means of stopping at the end of tha valid iaformationm on the
taps. This is done by recording on the tape a dummy print
instruction epecifying E.C.U.T but ne web movemant,  When
the printor finda thia instruetion, the machine halts. At
the same tlme, a slgnal is given to the tape unit +o rewind
set to finlah. If B.C.U. 6 la specified, agaln withoui web
movement, the printer atopa but the teps does not rewind.
Thia ia mainly of use if it im required to change to a different -
statlonsry during a run. Presaing the printer start buiton
allows cperations to contioue, the data accompanying the
E.C.U. & instrustlon baing daliberately lost,

TL.1063/7.5
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Te6e2

- Anelex Printex

The Frinter

The printer has up to 160 print positions spaced st 10 %0 the
inch. Print is formed by the action of up to 160 individual
hammere each atriling cme of 52 different symbols of type face
carried on & continucusly rotating print-roll. Tha hammsrs
operate through one or more lsyers of paper and carbon.

Only one st of paper iractors and peper feeding mechanlsm
1g provided end so only one web of ssationery may bs used.
Practors are provided on both sides of the paper apd also
above snd below the print position. Up to eix copiea can be
obtained using suitable stationery, and 44 is also possible
to print on T thou. card. The width of the paper mmat be not
leae then 4 inchee and not greater than 19 inoches.

The maximum langth of a single form is 17 inches, which
corresponds to the maximum permiseible length of the Vertical
format tepe. The minimum length of the formet tape corresponds
o sn B inch form, so for forme shorter than this, the format
tape muat correspond to a mltipls of the form length. The
pinimm spacing between lines of print is 1/6 inch, other
epacings are multiples of 1/6 inch. Thus, on & 10 inch form,
the warimem possible mmber of lines is €0.

The "print roll" - carrying 62 mymbola of typs for each of
the 160 print pogitions = revolves at gither 1000 2.T.m. OT
1,500 Top.m., according iao the setting of a switch. The tlme
required to print information can he caloulated using the
following ruies |

79 f.B8c. at 1000 r.pem. pexr line of print
or 55 M.B8C. at 1500 repem

plue 485 m.Eec. per inch of paper moved,

Qontrols
MStop" and "Start"; these sre situafed on the printer.

wSet up Papor" and "Page Index'j these are almo situated
on the printer, sud causs the rapsy feed pechevism
to opsrate unktil the appropriate punching ls found

L, 1063/7.6 | 1.



" on the Vertieal Format Tape. Thess conirols
only oparate when the printer is im the Stop
condition, and are ussd in setting up the
stationsry. For "Set up Peper", the punching is
3, for "Page Index", it is 4,

746.3  Plugboard layouts.

The simplest arrangement is for the information to bs
printed on the lime in the order in which it was sent out by
the program. However, a plugboard can be used whiech allows
& further 3 layouts to be used. The information may be
rearrapged ln any way ualng the plugheard. Separate ocutput
charscters may be plugged to two (though not more) positions
on the line. Flugboards can be removed and replaced very
easlly snd guickly.

T.6.4  Buffer

The buffer bas two matrices, each holding 198 characters
in the pix-bit internal cods. The metrices zre used alternately,
ons belng filled by progrem whilet the printer control reads the
gontente of the other. Bwitching of the matrices occours when &
algnal 18 given by the program and the printer hae completed all
ite work on the matrix.

7.6.5 Outzut o the Buffer

Information to bas printed is sent to the Tuffer, using the
oatput ineiTuctione 22, 23, 24, 28 snd, iese commonly, 18.
(Section 7.1 Zeals with these instructions more fully).

Wher: the "b' address of ar output instruciion ie zero no
printing occurs, bul the information is sti1ll trapnsferred to the
tuffers The ten binary digits of the 'b' address are used as
lollows:

D18 to Bwitch uffer matricss.
D1g-21 for Selooctive Frint-out.
Ize-23 to speclfy the borizontal layout.
D24=27 to opecify the poper oovement.
Then paper movement 1s called for in e prips imstruction,
printing will ocour immediately afier the paper has besen moved.

2, TLa1063/7, 6
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Digite 19 -~ 21
Eight ewitches, mumbered O - 7, ave mounted on the printer.
4 lins will only be printed if the awitch corresponding
to the velus of the Digits 19 - 21 is met. It is advisable
not 10 uee sslective yrint zero at all, and cartainly never
when off-lins printins is going to be used, since ocertain

print layouts ressmble rewind imstructions to a tape umdt
when the melective print digits are zero.

Digite D22 - 23
The valuse thems digits can iake are 0-3,
The walue O givee & etraight through conneastion.

l.e. The lat charascter in the buffer is the lpt charsoter
on the line, and 2nd charvacter in the buffer is the 2nd
charaoter on the line ailc.

The valusa 1 - 3 o211l $he three plughoard layouis. o
may be ussd without s plughoard in position.

Meits 24 - 27

These dlglic can teke waluee ¢ — 15 and are used to control
the paper movensnt.

0, 1 & 2 give no movement, 1 line apacing (i.e. paper is
moved 1/6th inch) and 2 line specing (i.s. paper is moved
1/3rd inch),

3 ~ 13 give paper wovament goverred by the Vertical format
tape. This is an B-hole pumohed Nylar {or paper) taps on
which each sprecket hole represenis s permisaible positien
for a line of print. Thus, the distance between sprocket
holes is euch that a wovemsnt along the Mylaor Tape from ons
aproocket hols to the next repressents & movement of the
stationery of 1/6th inoh., The information on the Mylar tape
ie duplicated, sincs only 4 holes are needed to speodAfiy the
oumbers 3 1o 13. When the paresr movewent digits are in the
Tange 2 — 13, the stationsry and Mylar tepe move in
synchroniem untll & punched valus cn the Eylar tape is equal
to the valus of the paper movemsnt digits.

The 1063,/7. 6 3.
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7.6.6

14 =15 Are for off-line working only, and give "miop and
rewind the tape” and “etop without rewind" reepsctively.

Layout Charscters
When an instruetion addressing the primber conteins a non-

gero 'h' pddrese, three exiTa characters ere generated and stored
3 &8

in the tuffer, fellawins the informstion charaeters. Thess exire

sharacters arer firsi, = epecial marker character 100100 (value

36), and secocndly, two layout charactere containing ths ‘b’ address.
These twe lsyout chaTacters are generated by adding two gere digita

to the most significant and of the 'b' address and splitting the
regult into two oharysoters of 6 tife each. Then the printer
recognises a marker charscter, the next two charscoters give the
regquirsd manner of printing ths information preceding the marier
character. Any paper movement callsd for by theae two layout
characters will take pvlacs before iths line is mminted.

Arvanpemant of lines in the huffer
Wormally a D158 is miven with sach lagyout, thus plaocing lires of

print in alternate matrices. However, it ip poseitls to store
any mamber of llnes of print in a matrix, provided the tokal
number of information eharacters, vlus layout charasters (3 for
pvsry line of pmint], dosg not exoeed 138, TFrinbtlppg of the
first line will not take place until the mairices have bsen

awltohed.

It is pot permisslble to store a line of print pardly in one

watrixz and partly in the ofher.

Off-line workdios
Information may be writtsn onto & Lape for subsequent off-Lline
printing.
The owtput ingtruotions in the frogram are whe same
g5 those For an on-line printer with the following sxceptiona:

1. The ingtructions will addrezs & chennel which is

connacted to a tare unit, snd nof » prinber.

2. The Tape unit must be set to write at the beginning of the
program, At the end of the program & dummy lina with
vaper feed 14 mist ba recorded snd then the itzpe must De
vewound., This makes the tape vewind to finish at the
end of the off=lime Tun.

PL.1063/7.6
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3. To allow for stationery changes during of f=line printing,
dummy lines with paper fesd 15 may be recordsd on the
magnetic tage. When these dummy paper feeds sre Tead during
the off~line rum, the tape and the printer ere stopped.

Tris allows stationsry, plugboards and selecilvs print
amitches $o be changed as required, bafore continuing the
off-line run oy fressing the start.bution oo the tape unit.

Te6.9 Bun out of Faper facilities
' Two types of "paper eut" are available.

1. When the eni of the paper has been taken above ths lover
peir of tractors, the ourrent line will he printed snd
then the printer will stop, showing fallurs of the
"Ready" 1light., Thie "immediate paper out™ action iB
iphibited when the set=up~paver control is pressed, eince
thie contTol is used before paper ia inseried.

2. This second facility is an "Advanced Paper—Out'.
This facility ie initiated wien the end of the paper is
about 22 inches below the print positicn. The actien
1s to stop the print out by causing the "Haady" to fail
only when & punchlng cf 4 1= senszed on tioe Vertical
Tormat Teps. Thus if Paper Feed 4 is slways u=ed sa the
last line of a forn, the action would be o step the
printer after printing the last line of = form. Thia
peans that ths set up paper and page index controle can
then be used when inserting mors ststiomery. This
facility can only be clesred by pressing ths stop baiton,
and then, to continue printing, the start button must be
pressad. '

T.6,10 Examplss of Frint Inzfructiong
A 4 ~ line nsms and address ig held in registers 300 - 308
in the following waimel -

Begistar 300 L o B L J 0
301 o8 s ¥ %
302 1 3 9 % w I
D3 ¥ ¢ ®H B 8 T
04 E R n;"-:: 0 A &
305 p B ®w 8 M %
TL.1063/7.6 Be



B

Regigter 106 H &4 R R 0 W
307 ¥ I D 3 L B
308 s = %X . "R

The nams and address iz to be prinied at the top of the
form, with double spacing betwsen the lines, The first lins
on the form, which is the first llwe of the nsme and address,
is squivalent Ho the line on the Vertlcal Mormat Tape punched
with yalue 2.

The saguence of inatructions is:

1. 24 300 279 12 9 Nome
2. 24 302 a 12 )

Je 24 304 133 12 9 Hoad
de 24 305 130 6 g Town
e 24 307 133 1z g County

Ingtruotion 1 prints the Hames on the firat line of the
form vsing plughboard lsyowt 0 (i.e. siraight-through layout)
with a8 sslective print valus of 1. Inmtructions 2 and 3 print
the doad two linee below the name, using plugboard layout O
avd sslective rint 2. Inetruction 4 puts the town into the
tuffer followed bty thes thres epecial characters (36 cher. + 2
layout characters)., Instroction 5 puts the County into the
uffer, followed Uy ite 3 special charecters, and also switchea
ths tuffers. Thus, the Town iz prinlsd through plugbonrd layout
O with selective print 1 two linss below the pravious lins, and
the County is printed iwe linee lower through plughoard layout
O and with zelsctive print 2,

A1l the above 4 iines will be priuted only if both the
gelodtive rrint awitcheas 1 and 2 sxe set. IF uﬁ,‘.tch 1 4is
set, but 2 1= not, fhe name wdd, twe lines below it, the
tovn will be printed; bui the road and county will not be
printed. If the instructloms 1 = 5 were on an off-line taps,
than,with toth seleotive primt gwitchee 1 and 2 set, the off-line
print-out would conteln 4 lipe pames and addressss. Oon another
off-lina printing run, with only selective print ewitch 1 aet,
HNames end Towns onJ.;r. wonld be printed. Thus, for the price of
prirt instruotions for & complste form ani the setting of
selsctive print switches, the complets form and & summary form

L, 1063/7.6
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(sey) oan be both be produced off line.

Te6.11  Cheracter repsrtory

Cods

MY OO =3 v W hWMHQI

P
25
26
27
28
29

il

TL.1063/7.6

Character

B o N D

(Stop)

(4poe)

"rﬂ..‘tl:??"‘:'i'w""*

s {Conma)

_ (Underiine )
@

o

37
38
kL
40
41
4z
43
44
45
46
41
48
19
50
5l
R2
53

13

=
56
37

59
&0

&1
62
£3
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1.

.

3

4,

De

Hotes

The "S¢t-up~Paper" snd "Pags Index" controls require that
3 and 4 are both punched on the verticel format taps, if these
controls are to be used in the initisl ﬁnsitiﬂning of the
stationsry. These punchings (of 3 and 4) may be used by

program, and are not specifically reserved for use nulﬂr
by the "Set up Paper™ and "Page Index" controls,

When using function 18 (for exsmple, to put out a nams and
address) the data way contain sets of 3 characters o act as
layout charascters. These layouts will be detected and acted
upep by the printer in emmctly the same way ae 1f fhey had
remalied from s non-zero B sddress of an instructiom addressing
the printer.

If a matrix ie overfilled {i.e. the erd of = matrix is
reached without layout characters teine Eun‘b], the datas will be
rrinted through layout O, and preceded by & single line paper
feed. Printing will take place whatever the zelactive print-
out settings

To guard ageinel excessive paper feed, dus ito a paper feed
cods - which is not on the Vertical Pormet Tape - baing called
Por by the program, a facility ia avsilable which etopa the
pepar after a continucus Peed of about 2 geconds, It than
prints the line and stopa the printer by meiking the "Heady"
feil. The printer cen only be started be pressing the stop
button before the etart tutton.

When the "Advapced Paper cut" facility ie being used on

o form vhere the lamt line of print is not always in the same
poaition, (e.gs the position of ths total line on am imvoiecs
mey be related to the munber of items on the invoice) it is
not possible to give this line a line feed 4. Bub, mo that
the faclility cdan e used, it is quite in order to use & dunmy
Irint inatroction, using = line feed 4 immediately following
the total linpe.

Ple 1063/7.6




1114 ﬂutEﬁlt Card Punch
7:.7+1.  Mechanism (Diagram 1)

1.C.T. (Hollerith) Type 234 gang punch
80-column cards. _
Speed 1 100 carde per minote

Provision for reading back after punching
Provision for a plugboard

TeTe2a Gontrols provided on tha punch

Stexrt

Helt

Beset t eleare punoh sontrol
Card zun-out : moe para 7.

(lear error : wmee para 8.

T.T:2.1. Indicators provided

Maina an

Start

Halt

Error 2 If punch is miarted but mot
Ho data punching, thase indiscats three
Beoeiver full g poaslble reasons.

No pre-punch oard

i soe below {para. 3)
o brusi oand

Test: indicatss that some part of the punch somtrel or

tafler iz on teat.
TaT-3 Stations (Dingram 2)

During oparation there are thrse cards within the punch,
opoupying three 'etntions' called pre-punch, brush, sad cheoky
at each cycle the carde move to the next atatien, a fresh
sard being fed from the hopper 1o the pre-punch statlen and the
cerd from the check station being pesmaed to the receiver. Cards
are punshed while moving from the pre-pusch atation, to the
brush station, snd aansed'fnr cheoking while moving from the
brugh to the check station.

The No Pre-punch Cerd and ¥o Brush Card 1ights indicate that
thenms stations are empty. This is the normal situsticn bofore
gtarting) during opsratien they show a wmis-feed or wreck withe
in the punch.

TL.2063/7.7 ' 1



the buffay
= Input
aArg Assembled in

{=ee sectiog 7.3
Charncts ra

eﬂ"hﬂﬂd’ en.dt
4 D1g Bwitching Bignal iy &iven
for a hagey of data g go
three chamutera
atoreg in

and Ouipyt Instruutiona}.
the buffsr Trom the r1
3.

utput g be

88 it 4 available,
5. Providaeg that the Punch hag Leep Btarted apg 1o holdwuyp
Lam CCccurred, 54 beging tq Teac out the Contenty g the
Datrix sy 860N a8 the switeh hag tal
6.

7.

2tored in
The lagt in-

“s whioh hagm the
(see 3 above),
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TeTe6.

7.7.7

T.7.8.

8. Un resding cut from the buffer to the punch store, esch
'36' merker signals that the preseding information is te

be punched into & eard, However, only if the two Tollowing
charactera have & 1 will the matrix be ewitohed,

9. It there are more than 80 date charsoters in tho buffer
before the '36' marker then the Tirst 80 will be punched
snd the recaindsr lest. If the metrix ig complately
filled with data oharasters, and a 36 dooa not appear,
then the firet 80 charasters will be punchked, the re-

mainder lost, and ths asontents of the next mmtrix nay
well be lost almo.

Plugboard

There is a position on the punch for a plughboard, which
ellows the arrvangement of charactors in the punch siors to be
altered bafore punching, Howevar, only the ona srrangement io
avallable at & time, and duplication of Fislds by plugging 1a
not permitted. Por meAy purposes a ‘giraight! rlugging is
satisfactory, and this ip norzally uwsed,

The punch will mot aperate without a Plugbosrd im position.
This is valuable when s apara mechanigm le available, singe
& change can bes effectad simply by talking the Liughoard from

. oms snd ingeriing 1% in the other,

Qﬂamtiun

1. Te start, load blemk cards inte the hepper, press ‘Zeget® P
preps *Starg, A card is fed into the Pre-punch ptation
and the No Pre-punch Card light goes ocut,

2. When punching is finighod, reamowe amy bilank onrds Crom
the hopper and press Card Rup Cut. The lazt thres cards
are passed to the ressiver (including the blank eapd

from {he pre-punch station). Remove punchod ozrds from
tha reselver.

Uhecldng faellity

g noted in pera, 3 ebove, a omrd, sufter baing puneched, pRopes
10 2 sensing atation where the punahing can bes read. There la
& cheok hors that the “otal nunber of holes punched ig cerreet.

If the check fails, the punch balts and displays an Errer In-
dication.

h.1063/7.7 3



in ocasa of error, ihe prosedure ig to ilnsert B marker card
in the roeveiver and press the Clear Hrror button, which sllows
operation to continue. The suspeol card is now immedlately
following the lnserted one.

L. 1063/7.7
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OPERATION OF PUNCH DIAGRAM 2

— e PUNCHING

:':ci'&;lsmm: | SENSING

— HOPPER ——

| — e, - . - P 1 r ]
PRE-PUNCH BRUSH CHECK

DIRECTION OF STATION STATION STATION
CARD FEED

ARDS |
CE}

IR

BUFFER, DECODER AND PUNCH STORE  DIAGRAM 3

o HATRIX AD9]—o PUNCH

COMPUTER DECODER

RUFFER |@| ig”‘.' [.I I

PLunanmuE_[
4“”“ﬂm

4

PUNCH
12 3 9f 98 99
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- FIRST CaRp T BECURD. AT .

irrangement of characters for twe cards in ome watrdx.

M., 1063,/7.7



17.8. Paper Tape Punch {300 characters per meoond)

T.8.1.  (Oreed Mode]l 3000 Punch (Dimgram 1)

Channelat 5, 6, 7 or B hole codea,
Speeds 300 sharacters per second
Trovision for read - back chsek after punching.

7.8.2. Qoptrols provided on the punah

Htarts initister cunching

Btop: halts the punching proosse afier the ourrent
oharaoter.

Rum~Out e blank téps is punchsd whils the bution ls

beld down (See T.1)

Paps faults sontinue opsration after deteoctiem of am errex
(3es pars. 5)

Resat gleare tulfer.

T-8:2.1. Indlcators provided

Kains on
Tape eupty (pee para. 6)
Punch fault: read-back after punching cheak imdicates

AN BrTOT.

Punch falled: in cage of error, & met of lighte indicates
the cbannel {(or phannels) in which a
hole was not punched.

Falee punchi in cage of srror, & set of lighta ik~
dioates the channal (or channels) in
which a spurious hole appesrs.

7.8.3. Paper tepe codes

See para. 3 of 'Paper Pape Reader' for some notss on oodeg
and detaile of o sample S=hole ocods.

1.8.4,  Buffer sni Descoder {Diagram 2)

1. The buffer has two matrices sach holding wp to 95 characiers
in the 6-bit internal coda.

- Information is tranefarred from the ccmputer into the
buffer by means of output inatructions (see mection -
Input and Output Inetructions). Charaoters are essemblad
ip the buffsr from the 'lsfi-hand’ end. ’

Ly 7 105_3!'!.5 i



TIB] 5.

3 The inforsetion in the buffer will include soutrel chersstors

{e.g. Carriage Beturn/Line Fesd) if the paper tepe io later
%o be transeribed on a teleprinter or ¢lectrie Hypewriter,
'I:BH T.?]- -

4. 4 D18 swltching elgnel im given in the leet output in-

' struotion of the batoh of deta which is to go inmte one
matriz, This omiges three sharseters (havieg 6-bit eode
values 36, O and 1) to be ptored in the buffar fellewing
the laet datm charasters, snd the remaining pesitions
in the matrly te be filled with 'no charvasotera’,

5 The D18 eigmal aleo ceuses the computer outyut to be
switobed to the other wetirix aa soon &s its previous con-
tents have bsen punohed., {Bes T.3).

&, Provided that the 3tert button hea been pressed, the
puneh begina te read ocut the ocontents of the welrixz anp
soon ad the switoh of matricem is complets.

7+ Eaoh 6-bit charaoter from the buffer is psssed to &
deotder, whloh oonverts it from the imternal ocods to the
peper taps oode ha:i.hs e, 'In the vame af & 5-hole sods
soy case-phift charactara reguired are inserted ai this
point; one character from the buffer may therefore re=
sult in two punchings on the tspe. (Ses 7.4).

B. Then the "36' oharsoter that merks the end of the

informition dn the watrix is detected, the remsinder of
the matrix is cleared.

2 When the end of the matriz is reached; the switch of
‘matricea takes plase 44 soon ss the cowputer gives the
D18 signal.

4 photow-elestric Tesding siation ls provided which sllows cash
panching to be read back and compsred with ths original in-~
fornsdion. (i‘h&ﬁ iz a gep of thres cheracier poslilons betwoen
punehing and reading).

When an erzer is dotectsd the punoh stopm with the Ponch
Fault lemp lighted, and in the pets of indisator lamps the detedls
of the fanit (holes mipaing or in sxoess = see pars. 2). The

0, 1063/7.8
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T.8.6.

T.8.7.

procedure is then ss follows:

1. Note detaile of fault {holes mimsing or in excess)
2. Prema Stop Tuttorn

3. Press Pase Fault buiton

4. Press Fun Qut tuiion until blank tape is visible.

The faulty character is now the fifth befors the blank tape
{or sizth if the penultimate runching is a cmes ehift in 55—
hole code}, and may be marked for later attention. _

Tape Empty

When the end of the supply reel of tapa is approaching, the
punch atops with the Tape Empity lemp 1it., In thiz state panahing
will contimue so long ea the Start button is presped and held
down .

4 conditionel halt should be provided i the program at
each palnt ._"i'hﬂI'E the output punching ean comvenisntly be
terminated, and when the Tape Dupty state is reached ths oon—
Wtion switch 1 sot and the Start button o the punch pressed
until all punching up tc the oonditional halt is complets., A
new rool of tape oan then be loaded,

Hotes

1.  With 3 5-hole code, the "blank tape' combination is often -

" used as figire or letter shift. In such & cs=e the Bun—
Cut button 2leo causes She ﬁeﬁqdar to be set in the
appropriate state.

2 If the punched tape is to be interpreted om a Oreed Model
75 Teleprinter; the time taken for & carviage return im
in certain circumstances longer than the time Tor reading
one punching. To aveid the difficultles which can arise
from this it im mdviesble to punch a further character
after every Carriage Bsturn control oharactery if the
line foed ls coabimed with the carriage return a
dummy punching such s Figures or Letters shift should
be usad.

i The D18 eigpal shomld be glven when thers ars not mors
then S5 characters in the matrix (including any oharsoters
put out by the instruetion in which the DIB soours).

TL.1063/7.8 . 3



4.

6.

Any 6-bit charscter in the buffer which has no equivelent
in the paper tape code will zive no punching on the tape.

If appropriate E.C.U. and paper wmovement digifs are &lamo
glven with each D18, the informetion can be printed on

a Semastronio {fur gzamples in program teating] Tty plugging
the printer to ths punch chamnel. The extra digite de
not effect the workdng of the pundh.

The conventlopal channel vurbers for papsr tape punochss
ara 14 and 15.

TL.1063/7.8
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1.9 Paper Tape Punch (25 charactsre psr mecond)
7.9.1.  Dreed lodsl 25 Reperforstor (Diagram 1)
Channelat 5y 6 or T hole tape.
Speed: 25 oharsolera per second.
1.9.2. Controls provided on the punch
¥nins switoh
Bun-oput & blank tape ie punched while the bution ia
held down (see 5.1)
Htop ¢ halte the process of punching
Start 1 initistes punching
T:9.3. Paper teve mﬁeg
Bee paxa. 3 of "Paper Tape Reader!
T.9.4.  Buffer and Docoder (Diagram 2)

1+  The buffer has cme matrix holding up to 99 oharpoters
in the &-bit intern=sl ocode.

2. Information is tmmfﬁmd from the conputer into the
tuffer by means of owitput instructlons (eee sectlon -
Input apd Cubtput Inetruotiops). OCharacters are ossembled
in the tuffer fron the 'left~hand' end.

3a The informetion in the btuffer will include sontrol
charaotera {a.g. Darrin,ga_ Ea'l'.urnf]‘.-ine Feod )}, if the
pepar tape 1s later to be transcribed om & teleprinber
or eleotric typewriter. (See 5.2).

'R A D18 switohing mignal is given in tha last output in—
struotion of the bateh of data which is 4o go into the
tuffar. This causes three characters (heving 6-bit code
values 36, O and 1} to be stored im the tuffer following
the last data eharsoters, and the resaining positions
t0 be filled with 'mo charasoters’.

5.  The DIB signal sleso causes ths buffer to be mwitohed from
the computier to the phnch. While the ocomitents are belng

- punched the tnffer is not soccessible o the computer.

6.  Provided that the Start tutton has been pressed, the
punch begine to read out ths contsnta of the buffer an
poon aa the ewlioch has taben plaoce.

¥L.1063/7.9 X
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8.

Hotea

1.

-1

4.

Se

Each 6-bit character from the buffer im pessed to & de=
ooder, which converts it from ihe internal code to the paper
tape opde being used. In the case of & h=hole code any
cape=ghift characters required are inserted at this pointy
one oharnoter from the buffer may therefors result in iweo
punchings on the taps  (Jee 5.3),

When the '36' charmoter that marks the end of the in-
formation in the buffer is detected, the iwe following
charasters are read ocut but not punched, The 'mo
charncters’ which £111 the remainder of the buffer do nod
regult in any punching.

When the last charmoter hag been read, the tuffer ia
switohed beok to raceive further output from the computexr.

When, in & 5-hols ocods, the 'Blank tape' combination is
used as flgure or letter shift (ss is usually the came),
the run-out button also causes the decoder to be set in
the appropriate state.

If the tapa is to be interpreted on e Creed Model 5
Teleprinter, the time takea for a cerriage return is in
certain oircuwsisnces mwore than the resding tima for one
punching.  Therefors unless saparute Carriogs Return and
Line Feed ocontrole ars included in the oode =8 T
oharacter should be punched efter sach carriage raturng
figure or letier shift ars suiteble.

Any 6-bit oharaoter in the Ymffer which hes no aeguivalent
in the paper taps code will not .camuse any punching.
Buch characters are dealt with repidly.

The punch can prepare two duplicste tepes eiwmultansously
if dealred.

The oonventional channel wmumbera for paper tipe punchan
aTe 14 and 15.

TL.1063/7.9
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40 Eo, MACHETIC TAFRS

Epaﬁif;catiug ant Msthod of Becording Information

Fumning apeed of taps 120 in. per second rovdnal
¥et cheraotsr 13.5 Kﬂj’ﬁs
Trantfer rate

Informetion is recordsd in blocks of 198 characters, each of

& bitz; of these, normally,192 are information characters and
& are for cheoking purpopes. The positions of the blocks
ars pra-deterrdnad, the hlock warkers heing recordsed befora
8 tape 1le lesusd for ure. The charactera ars recordsd

serially, acrosz the tape, thust-

in fact, 16 tracks across the tepe, allocated as follows:—

™o siz inforoetion tracks are duplicated. Toera aIa,

6 information tracis (duplicated)
% olooic tracks
1 bPlock marker track.

Tha clock trasls ave uwsed for tdiwming parposes.

On resding.a tepe, the 12 informelion fracks sre read
gimil fanecusly, and the signele from each pair of trecks are
mized to winimise the chanecs of & bit belng cowrepled; 1T
one trask faila, tbe aignal from the other is sufficient to
cive correct informmetlion. Provizlen ig included for back

spacing and re-—reading wider progTam control.

Blocks ure recorded in both dirsctions on the tape. The
taze runs forward for its whole lensth, racerding or raading

TL.1063/F.10 ' 1



on alternats blocke. When it reaches ths end, it is automa-
tleally Teversed, and recording or reading now takes place

on the blocke ln beiwesn; altornatively, it may e reversed
by the trogram befors the end is rsached.

Thils ie done:
(a) %o ellow spaoe for sbap/mtarting at any point on
the taps
(b} to minimise rewinding tims (a tape mist alwaya he
rewound to its original position after use).
The procssm moy te shown as followst-—

P  DIRECTICH OF READINC (WRITING)

INFORMATTON TWFORMATTON BLOCK

AP BLOCK . GAP RIOCK QAP
I | Elp HE EI

T R

il
* -
GAP  INFORMATION  gup nmm:nmxa e o o TwommmION QAP

[
L
BECCE : BLOCK BELOCKE

iy _ DIRECTION OF READING (WRITING)

Bach informatlon block occuples sprroximatsly 0.6 inches,
and the diatanos batween the sterting pointe of consecutiwve
blooks xead in the ssme dirsetion 1s 1,76 inches (i,e. the
pattern is rereatsd sach 1.76 inchss). The gaps showa
betwsen information blodks ars the roaitione on which the
sralting rollers sob.

apes are normally availatle in five standard mizea.
Thesz are shown below, together with the approximete Tunming
tlmes and guaranteed winimum capacitiea:-

Length 000 60O' 12000 2400° 3600
Gapaoity:
16 word blocks 5,700 13,500 29,100 60,300 91,500
32 word blocks 2,850 6,750 14,550 30,150 45,750
Bunning time:
(g0 and retwrn) 1 wiz. 2 min: 4 min. 8 pin. 12 min.

Cartain othar sizes oan be made available by spsclal
Taquast.

2 TL. 1063/7.10



Tl 1&- 2

Po maintain full speed on a tape unit, the computer meh
procesa the information for, or f;r:rm., a tape block of 192 charac-
ters within 14.7 msecs &VaTage. 1f the computer exceeds thiz, &
signal will be given to stop the tape.

It is not possible to read from and wrile (record) onte
a tape during the same Tun. When s tape is loaded and the unit
ta mtarted, the tape lis automatically only aveilable to Be Tead
from. If writing (recording) is ic take place, & special control
signal muet be sent by program which will met the unit into the
erite! comdition. If, subsequently, the tape is to be rTead back
befors being removed, apother sigmal returning the unid to tha
tread! oondition is needed, Doth bthese control signals automati-
cally rewind the tape to the beginning (by the shortest route, i.e.
{£ the tape is moving in the forward direstion, it is simply
vayversed without first running through %o the end). 4 third
control signal is used when the unit has been finished with, %o
rewind and sat to 'finish' condition. Rewind, set to 'read' or
'write'! operate the tape at normal running epeed. Rewind set to
tpinigh' moves the tape balf as fast again.

The Buffer System
The buaffer for the increased dsta rate magnetio tape unit

contains two matrices of 138 characters. It may be used in
axaobly the sams wey as the sarlier msgnetic tapa buffer, that is,
as four 4-buffers of 99 charsclers (see section 7.2.2).  Programs
written for the earlisr system will function on the nsw one, except

that parity failures can no longer 0COUT.

. Bowsver, to realiss ths £111 henafit of the inereased
speed, it is dssirable that the progras should wozk im Serms of the
blocks used on the tape ltsalf, l.e. 158 oharscters. & blodk will
conveniently be divided into 192 characters (12 worde) of date, and
6 charasters (1 word) of oheck lnformation. In this arraagement,
the tuffer will sppesT. s shown ovarleaf,

L, 1063720 3



{192 CHARAGTERS 6 CHARS. -1
m— - e
cavree ¥ f s
192 CRARACTERS & CHARS,
7.10.3 Resding and Writing on Tape.

If the taps is being used in the same panner aa the
ezrlier system, then the szwe instruotions will be used for
rasding and writing (zae 7.2;3\.}.

Howewsr, subroutinss are available which will compile the

ohack information on writing, and Tecord the block on taps, and,

on input, will read the block and test the check information. In
the event of a checl failure, the subroutine will back-space he

¥spe and re~read, and, if the error is #4ill not oleared by this

means, will report it im a etepndard wazner.

Since thse process of hack-spacing may in coms oooem be
gwicward, it is vecommended bthat use ba made of the suhroubinas
whaerover possible. Detalled ddrections for their uase ars
avallable geparately.

Te 1':'-4- GEE".'-I‘G; Eiﬂglﬂ

The control facilitles provided allow the program to
{a) eat o deock into the forward or reverse direction.
(b) rewind the taps ard met the deck into the 'finleh',
iroad! or Yerite?! condition.
A11 these controle are sxercleed by nmesne of digits in the B
address of so inpub/output imetruction addressing the appromiate
chanmel.

The direction change, ta reverse or forward, ia sigmalled
by a D22 or D23, together with a P18, Thusi—

1, Bet M.T.U, 1 to *reveres’
19.0: 1T 1. 1.

2. Bet H.TLZ to "forwapdt
19.0.33.1.2.

4 T, 1063/7.10



If the wnit is dlready in the state to which the signal
would set it, the instruction Will have no affact, If a change
18 entailed, the sction is a8 followss-

(1) on 2 writing deck, any complate 198-charecten tape
blocks in the buffer ars written onto the tape, and the
change takes place before further data is acceptad by
the buffasr,

(2) On a reading deck, the buffer is filled and cleared,
tha change takes rlace, ani the buffer ig filled and
cleared again befora further data may be read from it.

In thi= way, the changes during writing snd Teading ars glven
the zame effsct,

J”'I'"rrlliI”l"”" Im"m"l"l|l[.'a||ﬁml"ﬁlhﬂﬁﬂ#h’f|[|'#||'| I A e lﬂ;lliii .'!i|...,-:.|...r- .:Ilifl Il-lmlll !
(0 v B |  ne2 flim
--i'i!.'i!i-llui":uﬁl-_n i <

1]
i
i
I

i

L

0 el

E2ffect of giving a "ochange to revergs! gignal after
block ¥+2 on writing,

'EH! H+2

=

'
o

r

it N i

Bffsct of glving & ‘chamgs to Teverze'signal after blosk
H+2 on resding., Blacke £ X and Y, T are rsad into the tuffer
and clsared; bdloek H+3 is the aext block available to the
oomputer,

TL.1063/7.10 5



Changes of direciion within a few blocks of the beglnnlng
of the tape and the sutomstic turn-sround polnt cause gomplioationa,
and should be avoided, The read/mrite subroutines include
provision for reversing the tape when required and avolding
thess complications. However, they do not include any
movision for rewinds.

To pewind a taps to tha bsginning, and set it to 'finish',
'read! ar "writa', e bit is placed in the D25, 26 or 27 poaition
of the imstruction concsrned, together with a D18.

Thuas -
1. Rewipnd the taps on M.T.U. 1 and set it to findeh
19 . 0. 129, 1. 1.
2, HRewind M.T,U, 2, set %0 1ead
19 0. 257 1. 2
3. Rewind M.T.U., 2 set to write
19, 0. 513 1. 2

It will be mesn that the funotion umed is input decimsl
to regiater O in all ocases. In pwractics, any inputfoutput Himetion
can bs used, tut, unless care is taken, other funotions cen overnrits
wanted data, either in tha stors or on the taps, This ceanct happen
uaing an inetruotion am au.ggﬁatnﬁ sbove snd, thersfors, fumciion 12
i@ normally used, It must be added that, for comirel purposes
only, it ie in order to address a deck, whioh is in the outpub
(*write') state, with an input function.

Cortein rules asaociatad with conirol sigmals must be
obeyed., {(Rules 4 and 5 do mot apply when the readfurite subroutines

Ere in uﬂe}.

The rules arat-

1. After s rewind, set to write, the teps must be
written on [i.e. at loast one tape block must be
racorded) before a further conirol signal iz given
to the pame decl.

2, After & rewind, set to finish, the taps unit ocasnct
again be addressed by the computer untll it hae bean
mamaally restarted.

i, Only one control eignal may be given in one
inatrustion. Diglie D19-El must be sero,

£ TLe1063/7,10
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4, After 2 pewind or obange o? divechion, tner® mst be
st lesst one spstruction (of 8ay sort) in the program
pefore the nexh ipstruction addressing the deok just
sgdressed. This i€ hecause toe a1sctrond.cs concernsd
@ith the tuffer tals 2 little time <0 ahsorh the gontrol
instruotion; 1f the very next jpatruction tried 1@
glireas the S&RE deok, the waffer ebe. would not be gulte
raady and tho instruction might not be cprried oub
correctly. .
5. Before glving sowind sigoal bo a deck of which aribing
pas been Laking alace, b 15 necasSsdly 45 record ops
acira | dumny) 16 word block. ThiE is boomisa, whew
the rewind gignal 18 giver, it ie carried oub a8 2008
aa Tecording from the g-buffer copneoted to the Hape
anit at the time 16 completeds Should the rewind sigoal
ha assooiated with the gepgond of & pals of % puffers, the
{nformetion 1o tha pEevioud palf taffer will be sucoess™
pully vecordedsy vt boe informetion in the first half
of the buffer connected WO the compabel a4 the timo the
contTol signel is given w111 be losi. T4 would be
nagaible 4o avoid loslng inforeation in bhis way i
anguring that 8wy rewind =1 =1 coincldes with an odd
- mumbered P18, This, however, WeaRE sounbing blocks ,
and it is esslel alwaye 0 oubput the one extra blocks
1f a block 13 then lost, 1t will be the dumty plock and
not the last data Tlocks
Qhagks on Ipfozmatlon

14 18 normally esuenbial to ensurs that the tape writing
and reading procoeses have badh sarried oub correctlys Tix
this end, cheok inforpation i ipoluded in the amka recorded on
the tope, sod 18 sepbed on Teading In Te2+5 18 sxplained

pow this 18 dons with the garliecr tape syabel, ani thess principles

ghould be followed 1f the raad.f’v.rrita aybroutines 8Ie pok io uaa.
(However, paviiy 18 10 onger available ag & neans of shecking) .

The rTead/write cuhpoutines provids check information
with each 32~word block peoorded on tape , aonsieting of check
Lotsl, block yunber, and it pumber.  This is pegorded in the
pomaining & characters snt, °8 peading, 1% 18 ohacksd. LT any



disorepancy is discovered, a further attempt is made 8t readings
LT this is still incorrect, a report is printed, and a signal
LA given to the program.

7:10.6. Other input/output Punctions

1t is possible to use mormal input/output functions
19 - 24 apd 238 with tepes. Tha common application is in

preparing tapss for off-line printing, (ees 7.5.6 and T.6.8.).

If a tape preparsd by this method is %o be Tead back
Into the compuber, the sguiwalent input functions will covert
the data back into binary Form.
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