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Froms DS, DSB,

Date: 14¢h November, 1958. \
Pl

Tos Head of M Division, y

(attention 14.23)

Dear .Zéa-«/

ABEUSE

It is some months since I last wrote and many months since
an overall report has been made on the machine : I must arologise
for not writing more often and I can only plead lack of time.

Since my last full report (¥ay) rrogress has been slow but
steady and vwe were reasonably satlsfied that we were ironing out
the troubles which were keeping the machine out of operational
service. The successful running of JIM (a repeat search programme)
was encouraging and Tony I'astway and I agreed that the machine was
beginn to look promising: We felt that if CRADLE (a liagelin

programme) could be run reliably we could regard the
marnine ne aperational,

In splite of sucrcess achleved 1n settlng messages with CHADLL,
the verformence of the machine cannot be regarded as satisfactory.
In the first rlace results are frequently er:-aticy on the test
message some (known) results may be left out and spurlous ones
inserteds Half an hour later the tust message may run quite
successfully,. Clearly such marginal operation is not acceptablce
Secondly the general reliabllity of some types of units is 1ot good
enoughe The main offenders are shift registers and counters,

The first typeg of fault has baffled us completely so far and is
otviously, serious, The clues, as I see them, are -

(1) CHALLE uses almost all the machine. The same sort of
fault did not oceur with GHLATINE and JIM.

(2) Erratic behaviour tends to occur at certain times of
the day and rarely at others. The possibility of
switching transients on the mains has occurred to use.

(3) On the +200V and +150V supplies the voltage fluc-
tuations are exceessive ( 10 to 15 volts) when measured
over few clock perlods. (Better regulation would
reduce this but there will be some contribution from
inductance and ohric resistance in the power lecads;
and in any case the expunse involved IFE=m-inp
precludes experiment,
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(4) There seems to be a vague correlation of erratic
behaviour with maints voltage. All DC voltages
are correctly set and heater volteges have been
checled in every racke (I am going to record
slimul taneously mains voltage, +24 =12 and +200
in the hope that something more definite may
show up)..

All these observations point to the ypower supplies. We are
therafore fitting +300V +200V and +150V electronically regulated
supplies to CLOCK and the drum servo chassis. We have recently
received a set of 8 WLSTAT type 50V, 5A rectifilers from T Group
at Salisbury and we will see whether the transfer of one complete
face to these suprlies effects any lmprovement.

The seeond main troubhle (lack of reliability in some units)
calls for some form of marginal cheecking. Perhaps variation of
+150V screen supplies to slmulate poor emission snd variation of
«200V to check triggerse I have mot yet looked into this tliorouphly
enought to Justify concrete step: at this stage, and I will write
to you again, I would be very graieful for your comments on
this sub Ject.

Lape to drupm

we lhiave had a2 lot of trouble with this part of the
wmachinees Contributory causes are:-

(a) Fower suprlies. Fluctuations of the +200V and +150V
supnlies reduce the width of clock pulses. We fitted
a sepurate +200V supply to the Jlock Unit in partial
conformity with the recommendation in your M/:372/112/3
of 7tk Jan. 1958, but this did rot remove the trouble
and we found that the addition of a separa' e t15CV
supply was necessary. As stated earlier, we zre fitting
elzctronically regulatad surrlies for these two voltages
on the CLOCK chassise.

(b) Drumx Position and Text Positicn Counters. Thero have
been occaiional intermittent failures in thesc units,
They have receltly been fully modified (+2V; 100 ohn
cathode follower anode resistors 18 } cathode follower
cathode resistors) and there has been no trouble
since. In CEADLE arrengements have been made to
run them together by throwing a switeh so that the
operation of the countersAequivalence circuits can
be quickly checkedy 1t 1s hoped to include this
faciiity in future programues.

(e¢) Input Shift Reglsters. These perform fairly well but
occasionally they have been erratic in performence and
gso far we have not arrived at any single cause of
trouble, We hesitated to modify these chassis &s thigs
necessitated closing down the umachine for some days,
but we eventually did this and their® stbsequent per-
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formance has been satisfactory. There are some
indications of interaction between digits in

ad jJacent streams: If this 1s so a possible cure
lies in fitting large bias resistors (say 1l.5K)
to the triggers. It 1s also possible that the
Interaction 1s caused b7 coupling through the
power suprlies.

(d) Tape Reader: Some months ago we thought the lamp
voltage was critical and we fitted an ad justment
for it, A more recent study indicates that when
bias and location contzols are correctly set the
lamp voltage can vary over a fairly wide range
without malfunction.

Qutrut Shlft Reglsters.
The sz are satisfactory.
Drun and Assogigted Cinouitry.

There has bLeen very little truuble here. A few DRIM WRIIE
chassls developed instability in the WWF generators and in each case
a curewas effected by fitting type 91A transformers.

I mentioned in an earller letter that we had experienced
oscillation in some read preamplifiers. We have found that
minimum head clearance and ad Justment of the assoclated
preamplifier to give an output of 15 to 20 volts peak~to-
peak gives satisfactory resultse (A miniature potentiometer
would be an improvement over the fixed feed-back resistor
and we will fit these whin we have more time), You may
not encounter these difficulties with the improved earthing
system you proposes

He find that the drum servo scmetimes hunts after the
drum has warmed up, HKeduction of the amplitude of the
input synchromising time wave cures this but operation 1s
cometimes marginal. Could you please send us a copy of
the recommended Feianti circuit for this drum and any
other information which may help us in removing this trouble.

We are thinking of fitting a fan to assist in removing
the hot air from the preamplifiers, but this can only be
regarded as an interim measure.

Some months ag;o I asked about lubricating the drum;
Barry said that “erranti's insisted no further lubrication
is necessarye. Surely there is some maximum safe period
of operation after which it hecomes necessary to repack
the bearings: If so could you please supply details.
(This drum has not yet completed 2000 hours running).

U é

Apart from occasional valve and crystal failures all
units are reliable and satisfactory, We have not yet
had time to fit the +2 volt modification.
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Reference has already been made to these, All modi-
fications (12 pf. cross-over condensers etc.) have been
fitted but they maintain their reputation for unrcliability.
They seldom fall comwletely. The design of these units
is completely orthodox and is, in any case, repeated in
many other chassis so I hope we can dismiss that as the
cause, We have traced erratic triggering on soxe counters
to open-circult clamping diocdes on the Input - ), and-gate,
so we have included inspection of these in routine
maintenance, On the subject of crystal dlodes the new
Head of T Group (Mr. R.F. Treharne who was formerly lead
of the transistor/diode techniques group at wW.R.E.) had
some very scathing remarks to make about the quality of
CV L43's, We have not had much trouble with them since
initial failures on installation.

Qutrut.

cxtensive modifications have been made to this unit.
A separate report will be written; but briefly, for the
H/S teletype punch, the reset relay has been replaced
by applying a 50 e/s wave (at a suitable D.C. level)
for this purpose. The synchronous driving motor on the
H/S punch has been rotated in its cradle so that punching
trkes place at the right time. Some additional circultry
(triggers) has been included to clean up the"stop"and
"start™ pulses and this has been built into a small chassis

(oz the output table) which 1s referred to as chassis
30A,

An IBY Input=Cuput typewr ter operatimng at 9 .
characters/sec rerlaces the Letchworth. This required
further minor changes, and, of course, the use of the
reset relaye. These changes8 are probaﬁly not of immediate
interest to you so I hope they can walt for the final
reporte.

I think I have already told you that another H/S punch
has been ordered and when we receive it we shall abandon
use of the Siemens - Halske punch, At present we are
retailning this facility rurely as a spare. (The circuitry
seemed to be quite U... although the clutch on the purch

8y habits, we used 1t for punching out
Mduring the Indonesian crisis).
Yodular Adders.

Both units are in use in CkADLE and have operated
satisfadp:rily., 3oth chassis have been modified so that
the subtract instruction is strobad slightly ahead (one
hole on the relay linc board) of C, so that mist iming
plps are not generated in the carry lines., This 1s not

a very elegant solution and I intend to have another
look at this when some of the more urgent Jjobs are out

of the wey.
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¢ Accumilators. .

My letter of 28th July, 1958 and Chester's M/5104/112/1
of 18th Sept. 1958 refer, I intended to make clear in my
letter that we had found the cause of this trouble and

cleared it. There has been no accumulator failure i;ma Su
CELATINE,

Air Conditjoning Flant.

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

The current drain on this supply is high (about 1 amp.
at present) and it will be a good deal more when all chassis
have been modified. 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 therefore putting in a separate 2 volt accumlator with
separate charging arrangements,

er S d! er C
There have been no failures in any of 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 is fitted.

Labelling,

I enclose a sample self-adchesive label which we have
put on front panels of chassis which have large numbers
of inputs e.g. OR, OE=AKND 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 Geperators.

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

Clogk.

We find that it 1s impossible to increase the width of
the clock rulse so that mark and space are equal. This is not
of any consequence at rresent and will he attended to in due
coursej some circuit changes will be necessary.

T \
L3

Earlier remarks on counters applye I note that you have
wodified the inhibit arrangements on the input. We, too,
found this necessary and 1 am sorry I omitted to mention it.

Wm y.

%s‘ These are a fairly constant source of trouble. I think they 4”
.are frequently damaged when chassis are withdrawn to clear "

\wgr search foz. cqgpron: gt fnglts. - S e
\\ B \-,'_T I\, & Lk L2ALE S

O,
L 1Y

3




Y TO BE KEPT UNDER LOCK AND KEY AND NEVER REMOVED FROM THE %
OFFICE UNLESS TRANSMITTED IN ACCORDANCE WITH REGULATIONS. %

Declassified by ASD - 2024
National security and/or personal
information removed.

-6~
Elugboard

I referred to our proposals briefly in para. 2
of my 0205502 in July. As stated there we ran BORONIA
III using open-wire connections to the IBM plugboard with
complete success, and we took measurements of cross-~talk
under all conceivable "worst" conditions. Results of both
efforts were encouraging and we are currently wiring
up 8 unit of 3 racks in final form as a prototype for the
rest of the machine. We will run the same program as a
testy, and if completely successful we wili exterd it to
all rackse I feel that the advantages 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, caunses some failures
on coaxial cables; an open wire system in which connec-
tions are made to the back plate not only facilitates
easy access to the chassis but leaves the ordinary sockets
free: for easy monitoring and fault-finding by the
programmerse.

We have found a fairly easy solution to the plug and
socket problem although it is something of a compromise.
We are going to use Cannon 50-way sub-miniature fD Series)
connectors %Type DI'=50) which, in single chassis can be
fixed in the hand slot with a minimum of workshop effort.
In double chassis a hole will have to be cut for the
second conmnector. On OI' chassis and 0f-AKD chassis it
is necessary to fit two connectors, and that means pro-
visions of two connectors in each rack position or a
restriction of the positions in which these chassis can
be placed. ke deciced on the latter solution; the
rack ac Jacent to each plugboard will be fitted to
accommodate these chassis. The programmers say they can
see no objection to this, In the case of OR chassis it
is only possible to accommodate 14 of the total of 15
gates provided because there are only 100 connections
available against the 106 reauired; if the remailning
one is essential it can be plugged in the normal way.

kirdng is to be caried out using FVC covered 30.0076
which is carried across each of the 7 chassis posit

in fanning boards with the holes drilled in centres 3/16"
apart, When not in use the cornectors and leads are
clipped in the same way as the vower leads. (The clips
for these have been brought closer to the front of the
racks; a more convenient poesition anyway ! ).

I hope we will have the prototype ready by the
end of January but progress 1is slow because we must of
course put our main effort into clearing the machine faults.

Thank you for your W65/8306/2233 of 28th March, 1958
on operational requirements for the COLOIOB plugboards
which has been very useful.
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The position is as followss-
INFUSE TECHEICAL MAINTERANCE.
Balley @ - Engineer responsible to the Senior

Engineer for malntenance of electronic
equipnent i.c. 1:FCSE and the highe
speed checker, He has been here for
4¢ months and spends about 30% of his
i on INFUSE,

Singleton :- Supervising Technician Gr. V, (Acting).
Robson 2~ Suyer- ising Technician Gr. 1I, (Actiﬁ@).

Until r<cently we have had one other tec:inician, and we
hope to have him back at a future date, At this stage we
could usefully employ two additional technicisns. Apart'
from minor workshop assistance (say 3 hours per week) all
wiring and construction work i1s done by IHFUSE staff, we
have also been fortunate in having the services of Fhilip
Grouse for long periods; he has done most of the work
on the output and the fitting of the 13K typewriter.

INFUSE FUOGRAMMING STAFK,

mastway (DX)
Grouse

Miss Hills
Miss 3Beeson.

And part-time assistance of a typist in preparing tapes.

it 1s intended that I should return to Salisbury at
the conclusion of the Suprly Departwent's resyonsibiliiies
for IKFUSEe No date has been fixed for my return and
although there 1s no formal agreement, I hope that the
following will be comrleted hefore 1 go.

1. Machine de-bugged and brought to a level of
reliavility acceptable to IS8,

2. Satisfadbry operation of plugboard prototype.

3. Completion of logical and electronic design of
a suitable core store. (I shall be writing to
you about this).

4, Preparation of a maintenance routine. (This

will probably turn out to be your own maintenance
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