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Date: lli-th !lovembor, 1958. 

Head o:r H Division, 
(attention l� 23) 

Rf 1 3//lO 

Tos �-----

Dear �/ 

INFUSE 

It is some l'IDnths since l last wrote and many mnths sinco 
an overall roport has been ma<!e on the machine I I must ai:ologioo 
for not writing l'JX)l'C often and I can only pl.end lnck of time. 

Since 'ffl7 last full report (Mny) progress has been slow but
steady and we were reasonably sat1af'ied thnt ve were ironing out 
the troubles which were kPeping the CU1chine out of oporntionnl. 
service. Tb.e suceossf'ul. running of' JIM (a ropent seo.rch programl:lo) 
111as encouraging and Tony I•,antway and I agreed that the mnchine was 
b look prom1s1.nga Wo felt that if Cf,AJ)LE (a liacolin 

programme) could be run relinbly wo could reeard the 
porational. 

1n spite of success achieved 1n setting mezsa6es with CJ\Ji.,L.�,
the ...,01 form.a.nee of the mnchine cannot be rognrded as satisfactory.
In the .first flllca results ore froquontly e:r ntic1 on thr• tost
message soma known) results may bo left out JUld spurious ones 
inserted. llal.t' an hour later th� tt,St mossaee may run quite 
successfully. Cloo..rly such marginal o�rntion is not a,:ccptnblc.. 
Seconcly 1.he geno1·ol roliability of some types of un;t,ts 1s not t:ood 
enough. Tho mnin offe11dcrs nre ohift registers and counters. 
The :f1rst types of fault hna baffl.ed us comp1etel.y so far and 13 
obviously4 serioU!l. The clues, as I see them, aru -

(1) CtAvLE usos nlioost all the ma.chino. The sruno sort of
fault did not occur with GLLATINE and JIM. 

(2) Erratic behaviour tends to occur at certain times of
the dny and ra�ely at others. The possibility ot
su1teh1ng trans1enta on the mains haa occurred to un.

(3) On the ·t-200V and ""150V supplies the voltnee nuc
tuations are oxoessivo ( 10 to 15' volts) whcr, mouaured
ovo� rew clock periods. (Better rogulation would 
reduce this but there will be somo contribution from
inductance and ohr'..ic resistance in the power leads; 
and in any case the exponoe 1nvolvod 1Ir natt 111g 
precludes experilo.ent. 
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Thcrv seoon to be a vaeuo correlation or c1·r·ntic 
b<f1av1our with wo.inf-s vol tace. AU �c voltneos 
arc '-!O:n·cctly sot and ·1ontcr voltoges havo been 
chec ed in ov ry rack. (I a.t1 going to record 
!linultu.uoously ...ninD voltnge, +2, -12 and -i-200 
111 .,'. o hope that s�r:>eth!ng r:x>rc de.finite may 
show up) •. 

All thcr;o o�sorvat1ons j;Oint to the ro'1.ur su Pl1<'!i• We arc 
i.ht:. ,)fore tit l!ne -t-JCOV ,.�V ru1d +150v olectron1cnlly reculu .. cd 
supplies to L;.;1...:· nnd th\) dru.:.:. so�.ro chaasis. .;ie hnvo :roccntl7 
received n set of 8 w ,SJ.. T t:,ro ;OV, 5A rcct1!'1ors from £ Group 
at Sn_ i:.;bti.1·y tUld wo vlll sec �,h<;thcr :.;ho tr:r,nsfcr of ono cooplt:;::.o 
race to �h�sG su�nlien c:iccts nny i.O,Lov�ment. 

�he second ?:lllin t;ro; le ( lack of ; olio.b111ty in some units) 
calls for 30,..c :f'on1 or 'l!lal'Jin"J. checLI.ne. Ferlv, _,s •n.-.•i:it1on ot 
►150V SCI·(h:n cupp11es to sit:JUl."ltC !X)Ol H:.1•··.>lOn on� v:-.ri,·.tion ot
-200V to choc' triu�c:..·u. I !1ove not yet loov.ed iuto this thoreiu.,hly
cnoueht to ju.ctify concrete step at ... hi� ... tago, ou�: I v.Ul -.:rtto
to you ueoiu. l 1:10 .i:.. je v� -·y _; :· tef-..u. or your co:.� 1e-nts on 
tn1s sub j.:.ct;.

'l'p.pa to dr·,m 

.�e . .a"le h.ld n lot o� trouble \;1-ch thi:; pa1·t of t;1e 
nnchinc. Contrihut◊ry causes nro:-

(a) i--owor :;ur plioG. fluctuations of Che t-a)OV and +1;ov
su�:r-1.los .t·educc th� �-d<lt11 or clock :--ulscs. , .. ,e fitted 
a �ept,::�te +20ov supply to tne ... l.ock Unit in _partial
coni'o·. :11ty 1itith ... he rccornn<>.n<1ntion 1n your ll/1- 372/ll24
or 'ltt Jnn. 1958 "!mt �l-i � !id not ro::ove the t:-ouble 
::.n�• wt: f'ouud +:'w{ tho addition of a separ11 E" 11-:-ov 
surpl.r :.-�s il•"Co�sor-y-. A-; stnt('d c:u·li�r, we r_re fittil .. i.;
<.:l ctron:f.cu.Lly re .:ul;;. .. �d �ur,r,l ios for these· C-\.'O vol tnc.,cs 
on ho CT.,QCI' chassis.

(b) D!""!.t!!L, o•.Jition and TC\xt roslti�m Count1'rn. the� o hnvo
been occa ionnl inter�ittont fn U-u.rcs in thr.so units.
:rhr.y 11nvo recc1�tly been fully mdified ( +2V, 1 O ohL'l 
c�tb,-ie .followc1· anode rosiators 18 :· cathode !'ollowc·r
c.'\t.ho,·c- r-c:;istor:.) nnd there has been llD tro�hlo 
since. In ./L, . h arrn.ngemonts have boen ro.'ldc to 
·rt!!! t1 .-::.a tot>C\ti1..-r by t111•,)gng a svitch so thi.t the
op,.r• t1on of V10 c:ow1.tors"-equinllcnce circuits CM
be qulch.ly checl!ed; it is hope<! to include tl\1s
facility 1n future !rocrQf.1J.:1tts. 

(e) Inrut Chi.ft Rei;iatarn. ?hose rorrorc fn.lrly \iell out
oct • cionally they have �ce.n er: a tic 1n 1-:,c1<"or::nnce aru!
eo fer -we have not o.1·1•ived ct uny sin&].e c,,::: . .sc of
trouble. :-:o hesi tnted to we 1.;y 1-;hc. se chass i!'.l as thio
1.r-ecssitatcd <"losinc �own the t:.1china for !lor:to doys,
but we oventu.nl.ly did t�is o.nd their �u.bsequcnt per-

• ,.. ....,. 11'""'1""'" -. tr - ,,,.., r• 

n'--'ll ,�} L.tl o�ii. ,.._ 
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formance has been satisfactory. There are some 
indications of interaction betveen digits in 
adjacent streams: If this is so a possible cure 
lies in fitting large bias resistors (say 1.5K) 
to tho triggers. It is also possible that the 
interaction is caused b·• coupling through the 
power supplies. 

Tape Reader: Some IIDnths ago we thought the la.mp 
voltage uas critical and we titted an adjustment 
for it. A m::>re recent study indicates that when 
bias and location contaots are corr�ctly s�t the 
lamp voltage can vnry over a fairly v1do range 
without mnlfunction. 

output Shift Registers. 

The S9 are satinf a.ctory. 

� and Associated Cirsuitry. 

?here has tJocn very little tr'- uble here. A few DR H t-JhlTE 
chassis developed inctability 1n the •. 'I-IF eonorctors and 1n ench case 
a curetms·cffected by fitting type 91A transformers. 

I rientioued 1n an earlier letter that we had exrerienced 
oscillation in oomc read prenmplifiers. We have found that 
minimum head clearance and adjustment of the associated 
preampli.t'ior to give an output of 15' to � volts peak.-to-
peak gives satiofo.ctor1 i-esults�. (A m1ni'.lture potentiometer 
would be an ir...:prov�ment over the fixed feod-bnck resistor 
and we vill fit tht:'sc l:h,_n we havo irora tine). You may 
not encounter these <li.!'ficultics with tho improved earthing 
system you prop;>se. 

11e find thnt thn drum servo OQtnctimes hunts after the 
drum han vur�cd up. Reduction of the amplitude of the 
input s1nchrDn:iiS.n6 time wave cures this but operation is 
�omotimcs r.iarginal Could you please send us a copy of 
the recommended FeJ!ranti circuit for this drum and any 
other in.formation which may hol us 1n rerroving this trouble. 

We are thinking of f'itting a fnn to assist 1n removing 
the hot air from the prcamplifiors, but this can only be 
regarded ns an interim mennure. 

Some i:oonths a...,o I asked about lubricnting the drum; 
Barry said that . 'arrant!• s insisted no :f'urther lubrication 
1s necessary. Surol;y there is some maximwu sate porlod 
of operation after which it becomes necessary to repack 
the bearings: If so could you please supply details. 
(This drum has not yot completed a>oo hours running). 

IQgicpJ, un1ts. 

Apa.rt from occasional. valve and crystnl failures 
units are reliable and satisfactory. We hnve not 7et 
had time to fit the +2 volt mdification.

�')ff'"• "' -1j �•Q �� � I ) ....... j,.. .. �
i. V .k ... h. .. , ..... , I. Li ,C.s!I )!J�i 1. 
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CjgJWters BAO §hift Registers. 

Reference has already been made to these. All modi
fications (12 pf. cross-over condensers etc.) have been 
f'itted but they maintain thoir reputation for unr-,•liability. 
Thoy seldom fail completely. rhe design of these units 
1s completely orthodox and is, in any case, repeated 1n 
many other chassis so 1 hope we can dismiss that as the
cause. he have traced erratic trig6ering on some counters 
. to open-circuit clrunpillg diodes on the input - C4 Md-gate, 
so ve have included inspection of these 1n routine
maintenance. On the subject or crystal. diodes the nev 
Head ot T Group (Mr. R.F. Treharne who vas 1'ormerl7 Head 
of tho transistor/diode tecllniques group at w.R.E.) had 
some very scathing remarks to make nbout the quality of' 
CV 448•s. We have not had much trouble with them since
initial !'allures on installation. 

Qutuut. 

Extensive modifications have been made to this unit. 
A separate report vill be wr1ttenJ but briefiy, for the 
H/S teletype punch, t�:_reset relay has been replaced 
by aprlying a 5'0 c/s � wave (at a suitable D.C. level) 
for ttl.1s purJX)se. The synchronous driving mtor on the
H/S punch has been rotnted in 1ts cradle so that punching
tnkes place at the right time. Some additional. circuitry
(triggers) has been included to clean up the"stop"and 
"start" pulses and this has been built into a small clulssis 
(on the output tnblo) which 1s re�erred to as chassis 
,30A. 

An IBM lnput-Ouput typewr ter o�rati!llg at 9 
characters/sec replaces the Letchwrth. This roquired 
further minor changes, ana, of course the use or the 
reset relay. These changes are probatiy not of 1.mmed1ate 
interest to you so I hope they can vn1t for the f'1nal. 
report. 

I think I have al.ready told you that anothar H/S punch 
has been ordered and when we receive it we shall abandon 
use of the Siemens - Halske punch. At present we are 
retaining this facility purely as a spare. (The circuitry
seemed to be quite ,J. , • although the cl.utch on the p�ch

Modular Adders. 

sy habits. we used it for punching out 
during the Indonesian crisis). 

Both units are 1n use 1n Cl· .ADLE and have operated 
satisfadDiily. Both chassis 11ave been modified so that 
tho subtract instruction is strob 3d slightly ahead (one 
hole on the relay line board) of C4 so that m1st 1ll1ng 
pips are not generated 1n the carry 11.nes. Th.is 1s DOt 
a ver� elegant solution and I intend to have another
look at this when some of t.hc more ursont Jobs nre out 
of the vny-. 
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Accumulators. 

My 1etter of 28th July, 1958 and Chester's M/5lo4/ll2/l 
of 18th Sept. 1958 refer. I intended to make clear 1n my 
letter thct we had found the cause or this trouble and 
cleared it. Thero has been no accumulator f'ailure in � 
GELATINE. 

Air Conditioning Plant. 

To date this has been completely satisfactory but we 
have not yet had any really hot days.

+2 Volt Bias supply.

The current drain on this supply 1s high (about l amp. 
at present) and it will be a good denl more when all chassis 
have been nodified. On the other hand the -12 volt supply 
1s self charging, and so this leads to complications when
both supplies are operated from the same accumulator. We 
are thorefore putting in a separate 2 volt accumulator with 
separate charging arrangements. 

Poyer Supplies nru:1 Power Control. 

There have been no failures in any or the units. 

The additional regulated supplies will operate through 
existing controls and have been arranged to operate existing 
alarm gear. A separate panel using rat-trap fuses 1s fitted. 

Labelling. 

I enclose a sample solf-adhesive label which we have 
put on front panels of chassis which have large numbers 
of inputs e.g. OR, OR-AND and translators. This was done 
at the request of the programmers and is a satisfactory 
solution. Cost is about 2/- for each strip. 

Strobe Pulse Generators. 

Type 106 transformers have been fitted to maintain correct 
pulse vidth. 

Clock. 

We find that 1t 1s impossible to increase the 
the clock pulse so that mnrk and space are equal. 
of nny consequence at present and will be attended 
course; some circuit changes will be necessary. 

Extension coynters. 

Width of 
This is not 
to in due 

Earlier remarks on counters apply. I note that you have 
oodified the inhibit arrangements on the input. We, too, 
found this necessary anrl I am sorry I omitted to mention it. 

�iaJ. CabJ.es-
These are a fairly constant source of trouble. I 
are frequently damaged when chassis are withdrawn 

r search fOJ; .. a1iP,On(
� f'a,.�t� ,,-. r ,-

,
'-11 iJ ti..., � "\ L.. l..1 A �.J JL., l ,

think they 
to clear 

./
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Plugboard 

I referred to 0·1r proposals briefly 1n para. 2 
of my 0a>9.5'02 1n July. As stated there we rnn BORotIIA 
III using open-wire oonnections to the IBM plugboard with 
complete success, and we took measurements of cross-talk 
under all conceivable "worst" conditions. Rosul.ts of both 
efforts were encouraging and we are currentl7 wiring 
up a unit or 3 r:icl-:s in f'inal form as a prototype for the
rest of the machine. We will run the same program ns a 
test, an<l if complotely successful we will extend it to 
AU racks. I f'eel that tha advanta<,es of the open-
wire system justify the effort we are putting into it.
Removal of plugged-up chassis is difficult and time
consuming and also, I suspect, causes some failures 
on coaxial cables; an open wire system 1n which connec
tions ni-e made to the back plate not only facili totes
easy access to the chassis but leaves the ordinary sockets 
free for easy monitoring and fault-rinding by the 
programmers. 

We have found a fairly easy solution to the plug and 
socket problem although it is something ot a compromise. 
We are 6oing to use Cn.nnon 50-vay sub-miniature CD S 1:!ries) 
connectors (Type D'-50) vh1ch, in sin�le chassis can be 
fixed 1n the hand slot. with a minimum ot ,,orkshop effort. 
In double chassis a b.ole will have to be cut for the 
second connector. On OJ chassis and 0,-Mtli chassis 1 t 
is necessary to fit two connectors, and that means pro
visions of t·o connectors 1n each rack position or a 
restriction of the positions in which these chassis can 
be placed. i-.e decited on the latter solution; the 
rack ac' jacent to each plugbo:ird will be fitted to 
accommodate these chassis. The programmers say they can 
see no objcctjon to this. In the case of OR chassis it 
is only possible to accommodate 14 of the tot:.u of 1$ 
gates provided because there are only 100 connections 
available against the 106 reouired; if tho remaining 
one 1s essential it can be plugged 1n the normal way • 

... 1r1ng is to be ca ried out using PVC covered 7/.0076 
which is carried across each ot the 7 chassis positions ' 
1n tanning boards vith the holes drilled 1n centres 3/16" 
apart. When not 1n use the cor.nectors and leads are 
clipped 1n the same wa'f ns the power leads. (The clips 
for these have been brought cl.oser to the front or the 
racks; a rore convenient position nnyway ! ) .

I hope we will have the prototype ready by the 
end or January but progress is slow because we must or

course put our main effort into clearing the machine faults. 

Thank you for your W65/8306/2233 of 28th March, 1958 
on operational roquirements for tho COLOJOS plugboards 
which has been ver1 useful. 

From looking through previous correspondence I see thPt 
.,10u can have very little idea of our staffing situation. 

El u::.:r 

- ------�-
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The position is os followsa-
\ 
\ 

, . 

13a1ley: - Eng1n�er rGsponsi!)le to th1> Senlor 
Engineor for m..;,i.tenanco of electronic 
equipment 1. e. 1 .P:J'.:F.: and the high ... 
sneed checJ,er. rlo hos been here for 
41 months and spends about 90% of his 
t!me on IHFTJSB. 

Sinbleton :

Robson s-

Supervising Technician Gr. V, (Act1n�). 

S11:per· 1sing Technician Gr. II, (Actit(g). . \. 

1Jntil r• centl.y uo have bud one other tee mlcian, and we • •. ' 
hope to hnve b1m back at a .future date. At this stai;e w� 
could usefully employ t�o addit19nal. tecb.n1c1Ans. Apart' 
from minor workshop as�ist:.mce ( say 3 hours per week) nll 
wiring and construction trork is done by INFUSE staff. \1e 
hnve also been fortun1'!te in having the services of Philip 
Grouse for long periodsi ho has done most of the �ork
on the output and the f tting of the IBM type1,11:iter. 

IIiFfiSE Pl OGRAM}! ING s·rA.FF. 

Eastway (DX)
Grouse 
Kiss Hills 
hiss Beeson. 

And part-time assistance of a typist 1n prupar1ng tapes. 

It 1s intended that I should return to Salisbury nt 
the conclusion of the Supply Department• s resr.onsibiliLies 
tor J�?UCE. No date has been fixed for my rnturn and 
although there 1s no formal agreement, I hope that the 
fol.loving will �e completed before I go. 

1. Un.chine de-hugged rmd brought to a level of
relia,lility acceptnble to DSB.

2. Satisfac»ry operation of plughoard prototype.

3. Complotion of logic�l nnd electronic desitn of
n suitable cor0 store. {I shall be �T1ting to 
You about this) •. 

4-. Preparation of a 1llP.intenanco routine. (This 
will probnbly turn out to be your own maintenance 

a¥¥FW:nfu
1��½Ke m�1tP}i�rFY� our somowhat 

I, \ 

. ' 

,! 
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