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Thi= appam™mtus has b=ap desigied to eunhblio nigh speed

undulater teps si1gnals to b« aurmlly trmnscribed at snaitidle

spe~ds.

The reguir-mente for 1ts cpammtion are that a clearly audibla
contres<® should be ohtained te'wee mpreing and spacing signals
Thi2 cont=nst has beer spes~ified as » ointzum of 15 db. and, as
Will be seap later, depeuda to » great extent on the colour of the
1K usad. The contres® act.ially obtained 14 anhan ed by tne
amplifier by manns of a special nagntive fwedda. k rroat

In orde~ to cater 1, fndivid .l ™~equiresents g variable
speed ~ontrol 1e fitted which provides for a va.ation 2 tape
spe~ad from 1 (oot per minita to 5 fee! par min.te

Sinca Jifferent samples of tepe are recorded with the sparing
anl mars'ng liues fp different positinns ~alative te the wdges,
Dsan+ are provided teo shifr ths taps relative to the light scanning
Systan 80 that variationns 10 the settings of individual undulators

cal be compensated.

PRINCIPILE OF QPERATION.

D T T - P ——

For the ronversion of te 1k aignals on paper taps into
alactr. ~urrants which .Aan bée mada adrble ny means of telephonms,
use is onde of & phot. ele 11 cel) The call cunarats of 1w
leoctradaa Oues & wirm I np and the 2280 a Oetal Dlate whi h »
Cxat=d Wit o« wmpound 0 taesiym Thi1s ompound has the proparty
(al3. Aaxhibited hy all metals bt L. a much ammaller dagree) of
“Ol1tting electrons wharn 1y2n' falls upon tt. If the wire loop s
mads positive Telative to the motal pla | the eles:trons will bDe
attra ted 0 the (0™ and a current will flow. This currea
depends or the ntana ty of thae light and on 1ts colour, the
caesiun coating helng partitaiarly responsive to the red. This
facto” has sams importance 1L the present application as will be
explained later. The metal plate thus acts like the filament of

& valve, Cconly the current is very much smaller.
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1ncr032:; P;Ot0~ﬁlectr1~ current as it is called can Ce |
- arg;m 1:; tthe photo-electric cell is filled with A @as sSu~
oo stead of being evacuated like a valve The 1ncrease

urrent takes place because the electrons which leavs
Plate (called the cathode) irmediately find themselves 1u & Dowar-
ful electric field and start to move towards the apode (the wire
loop) with increasing velocity. On the way molecules of argon
are encountered, and when the electron has attained sufficient
velocity 1t can ionize the ges molecule by knocking off one of its
electrons which joins the general stream towards the anode , while
the heavier gas molecule, now endowed with a positive chargs, moves
towards the cathode.

n >
tneée

The cell used in this apparatus is a gas filled cell.

| If now e spot of light falls on the papsr tape and the reflected
light is directed into a photocell, a current will flow through
the latter.

As the tape moves an ink trace may cross the light spot aud
the amount of light reflected will vary and will cause & corresponding
variation in the current in the photocell.

If the signals recorded on the tape were all perfectly formed,
i+ would be possible to arrange for a stationary spot of light to

be directed either on the "marking" signal or on the "gpacing”
signal. In the diagram fig.l, a spot image of a pinhole 1is shown

scanning the marking line of an undulator tape passing over a
roller. The resulting current due to the reflected light falling

on a photocell would be the inverse of the signal shape on the
tape, as shown on tne graph below. That is. the current would be
neerly zero for a mark and quite a large value for a space. The
opposite would hold, of course, if the spot was directed along the

spacing line.

However, noise end feding on the radio circuit ofcten cause
dof rmed signals, resulting in somse uncertainty as to the exactl
position of the marking line, and even the spacing line is liable

to shift very slightly in a slover manner.

In this apparatus the light 1s erranged to scan the signals
over a comparatively wide band - somewhat smaller than the usual

amplitude setting for the undulator.
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There are othev reasons, however why this meth-d of
3canning has been edopted S0 far, the phot.icell eurrepts
considered have been unidirectional pulses of eurrent corres-
poaiing either to mark or space signals. Such currents are
0ot 80 easy to amplify as an alterpating current, the amplitude
of whith 1s controlled by the signals Such an alrernating or
Pulsating current could ea=ily b= brained by choppiug the light
by means of a rotaring disec having a number of ewanly spaced
holas around 1ts periphery. If th- spot of lLighv followad the
Spar1ng Lin- ‘there wauld he a swall carput of *ton2 on a space.
due to 'he poor reflection from an 1nk mark. and the frequancy
ot tTh= tone would be determined by the spe=d of the chopping dis«
and the rumbar of holes i1p 1t A much larger volume of tone would
b& obrained from a mark when the light would be reflected by
.1=an paper.

Ther- s, howev2r a much more serious Adifficulty and that is
that owing rc the phoma-,ll heing moat sensitiwve t3 the red and
invisibls 1n0fra red rays. and owing to the large amount of light
energy of red colour emitted by the lamp, it is nol the relative
reflecting powers of paper and ink in the visible range which
mi:8t he considered but their reflecting power to deep red and
1infra raqd.

Here , unfortunately the refleciing powers are very unearly

equa! and not more than 6 db. contrast ~an be obtained. The contrast
depend= on the type of ink used and is best for black ink, although
The maczhine will work fairly well with blue.

A partial soluticn to the above diffi~ulty is afforded by the
special 3canning disc which congiats of twe adjacent cirelas of
square apertures. the area «f the agpert . .res being made as nearly
ad possible equal. This dise. 1n conjunctiron with a slit, ensures
that the total area of light thrown on to the taps at any instant
18 a constant.

This will be better understood by raference fo Fig 2 when
1t will be seen clearly that as the dise rotates the «r223 A + B
m13% always be the same, for as the dige mowrez downwards B incrasses
as guickly as A diminishes until A disappzars and B 1s the Ffull
wrdth of the slit S-S'. Then B diminishes and A starts to ineregse
2&-10 until B disappears and A fills the slit, and so on

In the machine the division hetween the areas A and B is made
by a wir= across the centre of the slit, which masks the actual
dividing 1lin= on tha disc. This wire is fixed in position and if
a new diss 18 assembled in the machine it mmst be lined up so that
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the w?re masks the dividing line. Instructions for doing thas
are glven under the maintenance part of this handbook.

It will now be appreciated that on the accuracy with which
the total area A + B is made counstant depends the silence of the
background when the unmarked tape is passing through the scanning
gate. The dimemsions of tha shorter sides of areas A and B are
dependent upon the accuracy with which the original diagrem was
prepared snd cannot be altered, but the lengths of the longer
sides can be controlled. In addition to tha jaws defining the
8lit, the slit is also provided with vertical jaws which can be
noved by a fine thread screw reletive to the fixed wire in the
contre. This adjustment compensates for veriations in reflect-
ing power of the paper tape across its width and will be found

quite semnsitive, although once adjusted it does not generally
need further attention.

When, therefore, the slit adjustment is correctly made so
that areas A + B are constant, the variations in current in the
photocell caused by variations of light intensity are due to:-

l. Errors in the scanning disc. IT these are cyclic and
recur once per revolution, a freauency equal to tThe

speed of rotation = 1400 = 23 cycles
60

These have been carefully reduced in manufacture.

9  Random errors in the scanning disc or random variations
in transparency. These cause noise at indeterminate
frequencies and may be due to a dirty disc. Hence the
need for keeping the machine clean and free from 01l

etc.

2  Random variations in the reflecting power of the paper
This should not be serious but nothing can be done

to i1mprove 1it.

The above sources of noise are not great in practice and
are largely eliminated by tuned circuits in the amplifier.

It will now be understood that if the light from either
area A or B falls on an ink line a change in photocell current
will result. which will be at the frequency of interruption
of the light and can easily be distinguished from the random
noise from clean paper by means of the tuned circuits provided

in the amplifier.
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Having now described the underlying principle of the

method of scanning used, the optical system required to
produce it will be dealt with.

The entire optical system is enclosed in a box casting
on the front of the machine. At the extreme right (Fig.3) is
an exciter lamp of a fype used in motion picture projectors.
This lamp is rated at 8v. 32 watts and under these conditions
has a life of about 100 hours. This is materially increased
by under-running the lamp at 6 volts, which gives all the light
necessary for the proper operation of the machine. At 6 volts
the actual dissipation is about 20 watts.

The lamp as constructed by the makers is held to a filament
centre length (L.C.L.) of 50 mm T 1.5 mm. This is not accurate
enough for centring the filament in the machine, so a special
socket with a screw (B) for raising and lowering the lamp is
provided. The lamp is forced against the screw by a spring
clamp and another screw (A) can be clamped against the side of
the cap when the correct adjustment has been obtained.

The filament of the lamp is in the form of a coil and the
lens system has been so designed that the image of the filament
on the scanning disc and slit is a uniform band and the individual
turns of filament do not cause irregularities in illumination
along the length of the slit.

The light from the filament passes through a condenser lens
L.l and then through a field lens L.Z2. The former produces a
parallel beam of light, while the latter throws an image of the
condenser lens aperture on to the lens L.3.

Next to the field lens is the motor-driven scanning disc
already described. The fixed slit is mounted on the other side
of the scanning disc and as close to it as possible, since the
objective lens L.3 must produce a sharp image of both on the
paper tape. The scanning disc is enclosed in a protective guard.

The objective lens L.3 is a 2/3" microscope objective and
is sunk into a brass block which also forms an ellipsoidal mirror.
This lens forms an image of the slit on the tape.

Having formed an image on the tape, the reflected light must
be collected and the maximum amount directed onto the cathods of the
photocell. On the side of the brass block remote from the lamp
an ellipsoidal mirror has been formed and the block is mounted in
such a way that the light spot on the tape is at the focus.
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The rays of light collected by +the mirror w11l be « on =ntratas
at the other forus of the ellipss which is atside th= mic: o
and at whirh the phOt(‘(‘."ll 1s p],a(,ed_ Th -~ ma )0 axis of the
€llips= has been mada 1cng encugh sc +that fhe\ph0for:|1 v 2 well

zleaf 0f tha taps and does pn it get {1 the way of rhreading frh2
ape )

AU the point whare the light falls on th= tap~ ih= latrer
passeﬁ over a steel roller. This 1s capable of éd1u9mm°nf 1D
ths direction of iis axis by meens of ths src-w F. Thi1s enable:
the tape TO be movesd 3¢ that +he ma-pklng lipe 18 1Dtorq:g.'?'.&.f3 by

ons of the light spots formed by the two rows of squars aparturzs
1n the scanning di1sc.

. MECHANICAL DRIVE

Bzhind the box -asting housing the cptical system i=2 mounted
an induction motor which driwves thse scanning disc at 1400 7 p.m.
The scanning disc «~onsists of g photographic reproduction of th=
scanning pattern clamped bhetween two perspex discs, these in iaurn
being c¢lamped between brass plates on the motor shaft. The outer
clamp plate has formed upon it a fav enclosed in a brass cov=T
This fan serwms to keep a circulation of air in tha comparTment oF
the optical system and to prevent the accumulation of dust on the
gliT,

The scanning disr mounting provides a universal coupling Tc
a Longitudinal shaft ending in a worm. This engages with a
worm wheel on a vertical shaft and provides a 50:1 gear reduction
The vertical shaft has a key way cut in 1t and a friction wheel 1s
free ¢ be moved up and down the shaft by means of striking T rKs.
These forks are attached to a rack operatad by a pinion mounted on
the shaft of the wvariable speed control which 18 brought out Fo
the front of the machine.

The friction wheel drives a spring ‘loaded frii fion disc which
gives a 5:1 speed range. Thiz disc 13 pinned t0 a Transverse
sheft on which is mounted the fape puller wheel. A spring-
loaded jockey pulley holds tha teapz on to the pullar wh-sl, %h=
tape passing round the wb=el about 270° s0 that a good pull is
assuread.

The tape, wound on ap Admirally pattsrn 5014 rvezl and pathero
5015 winder, enhars the box at the right-hand #nd ucdsr a stsel
pulley. and passing uvnder the guard round the sScanning dis.. rins
ovar g second pulley. over the s~avning gate pull-=y and oot of
the box owver a pullay at the laft -hand end-
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it then passes under the tape puller and so into the receiv-
1ng trough.

The dulleys preceding and following the gate are arrenged
to slide on their shafts so as to take up a vosition depending
on the adjustment of the scanning gate

| Divections as to threeding the tape are given inside the
1lid of the optical compartment.

Ihe longitudinel shaft from the motor to the reduction
geéar runs 1n a self-aligning ball bearing A ball thrust
bearing is fitted at the rear end of the motor to eliminate any
end play in the shaft. This is most important, since the
clearances between the scanning disc and the slit end field
lens are too smzll to allow of any end play. The reinaindes
Of the bearings on the slovi speed shafts are plain brass bear-

1ngs. A ball thrust race is included behind the friction
dise.

The means whereby a variable current througnh the pnotocell
13 nbtained has been described. 1t now rennins to complete the
description of the amplifier wihich renders the signals audible
in the headphones.

Reference should be made to the schematic, ¥ig.4. On the
right will be seen the power supply circuit which consists of a
transformer T 1 overating from the 230 wolt A.C. supply. Tails
transformer has 3 secondary windings, an earthed shield being
interposed between primary and secondary windings. One second-
ary supplies the exciter lamp at 6 volts, a second the valve
heaters at 4 volts, and the third a selenium bridge-connected
rectifier W2 which supplies the anodes of the valves and the
volarising voltage for the photocell.

The output of rectifier W2 is smoothed by the choke L.O
and 24 mfd. condenser C3d.

Resistances R1 and R2 provide a potential divider to
supnly the polerising voltage for the photocell. This voltage
is approximately 70 volts. The condenser C.l of 2uF decounles
the photocell supnly from the valve anode circuits, forming a
low impedence path to the 1000 cycle currents in the amaplifier.
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ITlie cathode of ihe photocell is connected o eartn tarouch
a verallel resonant cireuit comnposed of choke L.i -nu rondenser
C.2 chunted by a higch resistance R 3 L.1 has an inaductance
of nearly 2300 henries being wound on a Permelloy core. Condensel
C.2 1s of the order of L0 nAvF Lhe impedance of the tuaed
circuit at 1030 eycles is' ° 3 mei:ohms end in addition to
proyiding frequency selectivity ., also avoids the use of high
resistances in posisions 1in the clrcuit in which variations,
due to humidity would seriously affect the performance of the
amplifier. Variations in the wvalue of R3 a}e comparatively

un?mportantv The cathode of the photocell is connected to the
grid of the valve V.1.

When the photocell receives lmpulses at 1000 cycles a larse
potential is built up across the tuned circuit, whereas currents
due to noise develop much lower potentials due to the lower
impedance of the tuned circuit at these frequencies.

V.l 1s a variable i pentode valve znd is provided with
automatic grid bias by means of the resistance R.4, which 1is
fixed, end the resistance R.5, which is variable in ten steons.
With R.DS at zero the gain is a maximun. )

The screen grid of V.l is maintained at about =0 volts
by means of resistances R.8 and R.9, and is decoupled to the
cathode for audio frequencies by the condenser C-3.

The outer or suppressor grid is strapped to the cathode on
the valve socket.

The anode circuit is supplied through resistances R.6 and
R.7. R.6 is a decoupling resistance and operates 1in conjunction

with condenser C.4.

The valve V.1 is coupled to the valve V.2 by a resistance-
capacity coupling consisting of the resistance R.7 in the anode
circuit of the valve V.1, the grid coupling condenser C.S5 and the

grid resistance R.10.

The valve V.2 is of the same type as V.1 (N.R.45). 1In this
valve the screen grid is connected direct to the H.T. supvoly,
while the anode circuit includes the outout transformer T.2
tuned by the condenser C.,7 and shunted by the resistance R.12.
The low impedance winding of the transformer T.2 is connected to

the two output Jacks.
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The transformer T.2 is wound on a toroidal covre of high
permeability dust and the primary inductance 1S ad justed within
close limits to resonate at 1000 cycles with the condenser C.7.
The impedance ratio of this transformer is 40,000:600 end the
resistance R.12 shunted across the primary gives an output
impedance at 1000 cycles, viewed {rom the output, of 600 ohms.

In the cathode circuit of V.2 is the contract expander.
This is the negative feedback device mentioned in the introduction
to this handbook.

It will be remenbered that in describing the principle of
overation, it was stated that the contrast between marking and
spacing signals was governed by the relative reflecting powers
of paper and ink for the deep red and infra red rays from the
lamp. This was stated to be of the order of & db. or,
exoressed in other words, the amount of red light reflected
from the paper is about double that reflected from the ink line.
IT now, a device can be obtained which will vary the gain of the

valve V.2 according to the voltage impresscd by the signal on
its grid in such a way that the gain is turned up by 15 to 20 db.
when a signel is received, a contrast ratio between mark and

space of 20 - 25 db. will have Deen achieved.

Since the alternating currents due to signel and noise
flowing in the anode circuit of valve V.2 also flow through the
grid bias circuit of this valve, they can be made to control the
gain of the valve V.2 by omitting a decoupling condenser across
the bias circuit. A device is now needed which will reduce the
impedance of this bias circuit to Alternating Current (without
altering its resistance to direct current) when the applied
alternating e.m.f. is large. iith such an arrangement small
noise e.m.f's will not be much amplified, since the impedance
of the device will be large and will feed & large e.m.f. 0pDOSing
the signal in the grid circuit of the valve, thus reducing its
gain. The larger signal e.m.f's will reduce the impedence of
the device and thus the feedback voltage. The gain will then
increase and a larger output will be obtained.

The copper oxide rectifier is just such a device, and if
two such rectifiers are connected in parallel, back to back,
it will be found thet a variation in impedance is obtained over
a certain range of currents. The range can be extended by the
use of further rectifiers connected back to back and in series

with the first set.
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f The.reCtifier W.l is assembled as one unit and consists
Z :wo S}ngle copper oxide discs connected beck to beck in
bzzkes w;ﬁz £9ur double disc units connected in pairs back to
rangé S n1§8t Pair ol single discs takes care of the lower
g gia BT and the second pair takes care of the
gner signal powers. Thus the rectifier W.1l provides
expansion due to variable feedback over e considerable range

oL output powers. actually from ab o
METTT ey Y about 0.1l milliwatt to 10

resiSSEEZ;S;?ntiuStf of course, be made for the steady current
to be Ik & circuit (and hence the grid bias on the valve)
vO0 be xept constant. The rvectifiers are therefore connected

10 Séries with a condenser C.6. In order that the bias circuit
shall have a high impedance to signal currents, a choke coil L.2

is useq anq its resistance is built out to the required value
for grid bias by meens of resistence R.11.

in the same way bprovision nmust, of course, be made to prevent
the steady anode current flowing through %.l and thus shunting

the grid biassing resistance. This is achieved by the blocking
condenser C.6.

INSTALLATION AND OPERATION

The lorse Transcribing Unit is delivered packed in a wooden
carrying case. After removal from the case, the front cover
over the controls should be removed. It will be found that
this cover may be screwed to the back of the chassis and should
be replaced over the controls whenever the unit is dicsmantled

for return to store.

Two NR.45 valves should be inserted in sockets V.1l and
V.2. A Pattern 7508 Photocell should be inserted in the approp

riate socket above the ellipsoidal mirror.

A 230-volt A.C. supply and an earth connection should be
connected to the unit where indicated.

It is now necessary to insert an exciter lamp (Ediswan 8v.

32 watts) and to focus the optical system. Instructions for
+his are included inside the door of the optical compartment

but are repeated here for convenience.

The lenp socket will be found at the right-hand end of
the optical compartment in front of the machine.
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Slacken screws A and B and raise the clamp G (See Fig.3)-
The lamp can now be fitted to the socket, the bayonet pins
sliding down two grooves. Since the lamp is manufactured
with the filament perpendicular to the line of the bayonet
pins, the filament should be horizontal and approximately
perpendicular to the axis of the optical system.

Allow the spring-loaded clamp G to rest on the top of

the bulb. This forces the centre contact of the cap against
screw B, which is provided with a spring plunger contact. and
ensures a good contact during adjustment. There should be

adequate contact with the cap itself for adjustment purposes,
but if this is not the case, screw A may be slightly advenced
until it is gently rubbing the cap, but it should not be so
tightened as to prevent the lamp being raised or lowered by
screw B.

The amplifier switch should now be turned on. The exciter
lamp should then light and it will be found that a blurred image
of the filament will be cast by the condenser lens L.l upon the
glass of lens L.Z2. If the lamp 1s at the correct height, this
image will lie right in the centre of lens L.%- If it is too
high the lamp must be raised and if too low the lamp must be
lowered by means of screw B, when the adjustment is satisfactory
screw A should be edvanced to clamp the lamp cap and an extra
turn should be given to screw B, after which B should be locked
by means of its lock ring. If the photo electric cell 1s seen
to emit a permanent blue glow. the H.T. voltage is too high and
must be reduced by changing the tappings of the mains transformer,
as described below under '"Maintenance of Amplifier™.

It is now important to check the adjustment of the motor
and scanning disc. This will have been adjusted at the factory
but it should be checked in case the motor fixing bolts have
shifted during trensit. THESE ADJUSTMENTS MUST NOT BE ALTERED
UNLESS THE TESTS SHOW THAT THE MAKER'S SETTINGS HAVE SHIFTED.

Some clean paper tape should be threaded into the machine
as shown in the instructions in the 1id of the optical compart-
ment . The scanning disc should be turned by hand (after
removing the rear cover) until an image of the slit appears on
the paper tape as it passes over the adjustable gate roller F.
Further rotation of the scanning disc will cause this image to
reduce in size and another will appear either to the left or
right of it. If either of these images is intersected by a
dark line, the wire in the middle of the fixed slit is not
exactly over the boundary line betwieen the two patterns on the
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Scanning disc, and the motor must be loosened and moved either

to the front or to the rear until the shadow of the wire can no
longer be seen in either of the two slit 1meges. The fixing
bolts.of the motor must then be carefully tightened and the
scanning disc should be turnead by hand to see that it is clear

of gll Pbstructions During this test the intensity of the

llgn? snould be reduced by placing one or two thicknesses of
trac1gg paper in front of the lamp It is important to rotate
the disc through a complete revolution to observe any eccentricity

The scanning disc should be wiped over with 2 clean cloth

and care should be taken not to touch the parts near the scanning
pattern.

The position of the condenser lens L.l should be adjusted
by sleckening screws D and moving the lens mount until a uniform
bright disc of light appears on the white disc. Screws D
should then be clamped.

The adjustment of the focus on the tape should then be
tested. During this adjustment it will be found desiratle to
reduce the brightness of the lemp filement, otherwise it 1s
difficult to see the point of correct focus. A piece of thin
paper should be held between the lamp a2nd the condenser lens
] (. Screws E on the mounting of the lens L.3 and the mirror
should be sleckened end the mounting moved until a sharp 1mage
of the slit is obtained. Serews E should then be tightened up.

The socket of the photocell will be found to be ad justable
by slackening two knurled screws H and moving the photocell until
the image of the light on the tape 1s projected on to the centre
of the cathode. The scanning disc should be turned by hand to
ensure that both imeges fall on the cathode. The adjusting

serews H should then be tightened.

The motor cen now be started by operating the motor switch.
A pair of telephones should be plugged into one of the two
output jacks and the clean paper tape allowed to run through the

machine.

In general, a sound will be heard in the telephones of
about 1000 cycles. The adjusting screws C on the slit S shoulad
now be moved until this sound falls to a minimun. This adjust-
ment moves the wvertical jaws of the slit until the total light

received from the tape 1s constant.

The machine is then ready for use.
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6. OPERATING INSTRUCTIONS

When recording on the undulator, portions of tape which’
may be subsequently required for transcription should not be
cut off short et the commencement and end of the required
messeges. Two feet of spare tape should be left at each
end for threading into the transcribing unit.

The tape for transcription should be threaded through the
machine in accordance with the diagrem on the instruction plate.
For this purpose the tape must be wound on the Pattern 5014 reel
with the signals outwards. The gate adjusting screw F must be
moved so that one of the two slit images intersects the marking
signal but does not intersect the spacing line on the tape. This
adjustment can either be performed aurally oxr visually. When
the adjustment is complete, the door of the optical compartment

should be closed.

The gain of the amplifier should be adjusted for a convenient

output signal. The speed of the tape may be regulated by the
speed control. but it is important that the regulation of the

speed should only be made while the motor is running. otherwise
a flat will be worn on the friction wheel which will ultimavely

cive trouble due to an uneven drive.

7. MAINTENANCE INSTRUCTIONS

Lubrication:

The motor and the bearings of the friction wheel and disc

should be lubricated once a week with a few drops of good light
machine oil. The worm and worm wheel should be lubricated

with wvaseline.

The self-aligning ball race and the thrust races on the
motor and friction disc should be smeared occasionally with

vaseline.

Cleaning Optical System:

It is important to keep the scanning disc clean and to give
the lenses an occasional cleaning with a soft cloth or lens
tissue. The interior of the optical compartment should be kept
clear of dust and may be brushed out as required by a fine
paint brush.




- 14 -~

Replacement of scenning disc or motor.

The scanning disc, being mede of Perspex requires careful
handling, since it scratches very readily, much more readily
than plate glass. For cleaning, the makers recommend warm
soapy water epplied with cotton wool. This would not be a
setisfactory method to apply when the disc is assembled in the
unit, unless great care was exercised, but it would be used to
clean throughly a spare disc assembly prior to mounting it.

The disc should afterwards be rinsed with cleer water and dried
with a soft leather.

Should a disc become slightly scratched and a spare is not
availeble, vigorous polishing with metal polish will clear it,
followed by a finishing polish with the polish diluted with
white spirit or kerosene. No harc leether or harsh fabric
should ever be used for cleaning the disc.

Should the scanning disc be broken or damaged, it will be
necessary to dismantle the motor.

The guard over the fan and that over the scanning disc
should first be removed. Then the motor holding bolts shoula

be slackened and withdrawn. This can ve done by means of an

O.DA spanner. doles have been provided in the chassis TO
aocilitate the entry of a box spanner. The nose of the motor
can then be slivped out of the universal coupling and the motor

and disc removed from the chassis.

The four screws securing the fan are next rerioved, when the
clamp plates of the scanning disc will become free and the latter

can be dismentled.

In re-assembling the scanning disc, 1t 1S most important to
ensure that the photographic negative and the two plates are free
from grease. They should be wiped with a clean rag dipped in

carbon tetrachloride. Care should be taken in re-assembling
not to allow fingerprints to be made either on the negative or
on the plates of the scanning disec. After re-asssenbling the

motor and scanning disc, the position of the motor must be

ad justed so that the image of the wire in the fixed slit does
not cut either image produced by the scanning pattern. This
ad justment has been described under the instructions on

instellation.

It is most important to fit the end thrust bearing on a
new motor before running, otherwise damage may result.
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The bearing runs vetween t.e end plzte of tze motor ana a
collar secured U; o grub screw ihe position of the coller

snould be so 2djustea that no end play exists 1rn the armaturce
shaft.

heplaccrient of exciter lamp

ﬁ

this ic coverea in the instructions incide the door of the
odtical compartment and the adjustment ol the filament heiznt
a..d focus of lens L 1 ave covered under the instructions on
1astallation. when replacing & lamp il will not be necessary

to re focus lens L 3 nor will it be nececsary, in general, to
readjust the slit screw C

Laintensnce of Amplifier

O ——— —

W P — — —

fpart from changing valves and possible repleceunent of the
dhotocell, the amplifier will need no maintenence. To eneble
the performance to be checked, figures are given below for the
currents and voltages which should be found in various parts
of the circuit. reference should te made to the schematic
Fig.4 and the wiring diacram Fig 5.

Voltage across exciter lamp measured with en A.C. voltmeterx
© volts ¥ O 25 volt.

Voltege across valve heaters measured with an A.C volt-
meter: 4 volts ¥ 0.25 volt.

The main ri-T. voltage (measured across the terminale of
condenser C.8) will be found to settle down from an initial value,
which should not be greater than 190 volts under extrems
conditions of mains variation, bto a fainal value not exceeding
161 volts on full gain and 172 volts on minimum gain. 1f these

voltages are not exceeded, the photocel!l should not show a
blue glow.

Adjustment of the main n.T. can be effected by taps on
the winding of the transformer T 1, which feeds the seleniumn
rectifier wW.2. This adjustment is provided to enavle a higher
voltage to be delivered to the rectifier if the latter increeases
in resistance after a long perioa of service.

when any aajusuvaent ol the input voltage to the rectifier
18 made, 1t ic imnortaunt theaet the input mains voltege is care-

fully regulated to the 230 volt. figure. Under these conditions
tne initinl voltage should be 175 * § eaend after the valves heave
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warmed up Fhis should fall to a value not exceeding 147 + 5
on full gain and 157 4+ 5 on minimum gein- (

The transformer is arranged in the following way. The
H.T winding consists of temminals 3 4.5 6. The voltage
between 3 and 4 1s 15, between 4 and 5 200 =znd 5 and 6 OUq
Thus, using terminals 3 and O, 215 wvolts is available, using'
4 and 6 230 wvolts and 3 and O, 245 vwolts. |

The anode currents of wvalves V.1 and V.2 may be measured

between the plate connector and the plate cap. They should be
as follows: -

Min. gain Maximum gain
V.1 0.65 mA + -075 mA 4.9 mA + .5 mA
V-2 7.3 mA t

- .8 mA 7.0 mA - .8 mA

Grid bias voltages (measured between the cathode pin and
aarth) .-

Min. gain Maximum gain
V.1 0V ¢ 2.0V 1.75V + L5V
.2 oV v Q. 79V 5.0V + .75V

The arrangement of the walse pins is shown on Fig.6.

Owing to the high resistance of the potential dividing
~irwit . it is not practicable to measure the polarising voltage
of The photocell unless an electrostatic voltmeter 1s used.

The choke L.2 is wound in two equal sections 1-=2 and 35-4
which are connected in series- The transformer T.2 has both
rhe primary and secondary windings formed of two equal halves
which are connected in series. In every case the odd number
rerminals are the inner ends of the winding, sc¢ that when
they are connected in series aiding the even number terminal
of one winding is connected to the odd terminal of the other

windings

Replacing componentse

Many components of the electrical circuit are Admiralty
Pattern articles. However, the mains transformers and other
rransformers and chokes are ~owvered by two sets of code numbers-
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Apparetus bearing either code are suitable for use in thne
apperatus, the construction being identical.

liaker,

Transformer T.1 AS.4000-34 ;@ b B alaliui,, Ltds ,

v T.2 DL.4324-4 or 0,T.508 L
Choke L.l CF.4437-14 or R,T.31°8 ‘ % "
Choke L.2 CG.4437-45 or R.T.3169 § 4 & "
Condenser C.7 4500-ACA condenser .02525 mfd 1, "
Rectifier V.l IBH. 1-2-2 P/2-1-1/1-2-2N Westinghouse
Rectifier 4.2 B-18-1C-1 (consists of 2 - D-18- S Taleiy 1HA.

172-1 rectifiers)

1I1E.
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