VMARS is a not-for-profit organisation specialising in all types of vintage communications
electronics. We maintain an archive of documentation to help our members understand, research,
repair and enjoy their vintage radio equipment. Access by non-members is extended as a gesture
of goodwill, but not as a right.

Rare documents are frequently provided free of charge by VMARS members, and all scanning
and document processing is carried out on a voluntary basis. Accordingly, we do not expect
others to profit from the hard work of volunteers, who give their time freely without charge.

This is a gentle reminder that the document attached to this notice is provided to you for your
personal use only. This edition remains copyright of VMARS, and while you may sell or give
your copy to someone el se, this right does not extend to making further copies of this information,
either to give or sall to others. This includes a prohibition on placing it on websites, or printing it
for sale at rallies, boot fairs or similar public events. If our goodwill is abused, then withdrawal
of public accessto our archivewill betheresult.

Please refer anyone else wanting a copy back to VMARS — either to our website at
http://www.vmars.org.uk/ or by email to the Archivist at archivist@vmarsmanuals.co.uk. If you
want to know more about our copyright, please see the FAQ below.

FAQ on copyright of VM ARS documents

Q How can you copyright a document that is aready in the public domain?

A. Plainly the original copyright of the content has expired, or we have obtained
permission to copy them. What we copyright is our own edition of the document.

Q. Surely your “own edition” is identical to the origina document, so cannot be
copyrighted?

A. Our editionsare not identical to the original document. You will find that full advantage
has been taken of eectronic publishing facilities, so pages are cleaned up where
possible (rendering them better than originals in some cases!), and large diagrams are
prepared for both on-screen viewing and for easy printing at A4 format.

©

Why do you not just give your manuals away, as so many do viathe internet these days?

A. We do make all our manuals available free of charge (in soft copy) to VMARS members.
These members have already covered the costs of running the archive via their
subscriptions. The only time members are charged for copies is when they request them
on paper, in which case charges are restricted to the cost of paper, ink and postage.

The VMARS archive is not a “ shoe-string” operation. Money is spent on computing
facilities to make copies available, and on shipping original documents securely
(usually costing several pounds per shipment) to carry out the scanning. As members
have already contributed to these costs, it is only reasonable that non-members should
do likewise — and thus a very moderate charge is levied for copies provided to non-
members. With typical commercial photocopying charges starting at 5 pence per A4
side, it will be evident that paying 4 pence for our equivalent on paper is excellent value
(amounts current at Spring 2004). We also think “ you get what you pay for” —we invite
you to make the comparison and draw your own conclusions!

Despite the above, we will be making copies of essential technical information (circuit
diagram, parts list, layout) freely available to all via our website from late 2004
onwards. This will be done to try and encourage and enable the maintenance of our
remaining stock of vintage el ectronic equipment.




Guidance on using this electronic document

Acrobat Reader version

You need to view this document with Acrobat Reader version 5.0 or later. It is possible that the
document might open with an earlier version of the Acrobat Reader (thus allowing you to get this
far!), but is also likely that some pages will not be shown correctly. You can upgrade your Acrobat
Reader by direct download from the internet at
http://www.adobe.com/products/acrobat/readermain.html or going to http://www.adobe.com/ and
navigating from there.

Don’t miss the index!

This document has had “bookmarks” added — which provide you with an “on-screen index”. These
allow you to quickly move to particular parts of the document, a numbered section or maybe the
circuit diagrams for instance, merely by clicking on the page title. Click on the “Bookmarks” tab on
the left hand side of the Acrobat Viewer window to access this feature — move the cursor over
these titles and notice it change shape as you do so. Click on any of these titles to move to that

page.
Large diagrams

The large diagrams are given in two formats — in A4 size sheets to allow easy printing, and
complete as originally published to allow easy on-screen viewing. These versions are in different
sections of the document, which can be found within the bookmarks.

Printing the document on an A4 format printer

The document has been optimised for printing on A4 size paper (this is the common size available
in UK and Europe, which measures 29.7cm by 21.0cm). Please follow these steps (these are
based on Acrobat Reader version 6.0 — other versions may differ in detail):

1. Work out the page numbers you want to print. If you want to print the whole document,
then within “Bookmarks” (see above), first click on “Front”, and note the page number
given at the bottom of the Acrobat window — this will give you the page number of the first
page to be printed. Similarly click on “End of A4 printable copy”, to determine the last
page to be printed.

2. Select “File — Print” or click on the printer icon. This will bring up the print dialog box.
3. Select the correct printer if necessary.

4. In the area marked “Print Range” click on the radio button marked “Pages from..”, then
enter the first and last page numbers worked out in step 1 into the “from” and “to” boxes.

5. Inthe “Page Handling” area, next to “Page Scaling”, select “Fit to paper”. The press “OK”

Note that the document is set up for double-sided printing — if you print it out single-sided then you
will find a number of blank pages present, which may be removed and reused.

Printing the document on an US Letter format printer

Since A4 and US Letter sizes are similar, it is expected that this document should print
satisfactorily on the latter format paper. This has not been tested however, and is not guaranteed.
Follow the steps as for A4 printing, and make doubly sure that “Fit to paper” is selected (step 5).

Any other problems?

Please get in touch with me at archivist@vmarsmanuals.co.uk.

Richard Hankins, VMARS Archivist, Summer 2004
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Figel = Flick mechoaism L
2 ~ Flick spring tool L
% - Trimming tool 5
I, = Lerial coupling setting 6
"5 = Lttenuvatoxr 21
6 - Modulation choke, L1l 23
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10 - Field coil SP 26
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MECHANTCAL REPLACEMENTS /ND ADJUSTMENTS

Frequency range switch S1A

le To dismantle the switch S14, remove the knob by removing the centre screw and
loosening the grubscrewe Take off the knob and prise off the metal cap and
Ncoprene secal, and then detach the escutcheon by removing the fixing screwse. Turn
the set upside down and unscrew the two screws holding the click plate to its
mounting framce By rotating the click plate and pulling the shaft forward, the

shaft and click plate can bc detached. This will allow the wafers to be removed
separatcely as required.

Scrvices switch Sih

2¢ To dismantle the services switch, remove the knob and sealing as in para.l, and
unscrew the two screws holding the switch to the front panels To remove the

switch it will be necessary to unsolder the shorter lcads to it before it can bé
withdravm,
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Ny T

R.F. coils

3. To remove an ReF. coll, unsolder the connections to the coil and remove the
nut and shakeproof washer, on the top of the chassis, which holds the coil in place.
The coil, completc with dust core and trimmer, can now be removcd.

Resistor RAD

he The grid leak, R6D, of the sender buffer amplificT, VHA, is mounted in a
screened box which partly covers the valveholder of this wvalves To reach this
rcsistor, or the pins screened by the box, remove the 1id of the screened box by
unsoldering it at the three soldering tags.

L-Gang condenser C9A-D and flick mechanism (Fig.l)

Prcliminary

5 (a) Remove the dial assembly, slow-motion and flick knobs and clamping nutse
(b) Remove the threc screws holding the main gang to the side plate of the
flick mechanism.
(c) Slacken all holding screws on the front panel and remove the crystal
holder completelye. This allows the front panel to be eased away from
the chassis,.

6+ To remove the condenser:-’
(a) TUnsolder thc lcads connecting CLA and C4B to the gang.
(b) Unsolder thc carth conncction to the junction of R6A and R7B on the tc
dag panel on the top of the gang.
(c Unsolder the two earth leads at the gang framc.
(d) Unsolder the lead comnecting CIA to LlA.
(e) Unsolder the leads connecting 814/1, S1A/L, S1A/5 and S1A/6e
(£ TFasc the Le-gang condenser out sideways.

7« To remove the flick mechanism:=

(a) Remove the three nuts and bolts holding the flick assembly to the
chassise

(b) Undo the nut holding R26A to the flick mechanism frame and leave the
resistor suspended in the wiring.

(¢) TBase the front pancl forward from the chassis so that it clears the
flick indicators.

(4) Then carefully ease the flick assembly straight up from the chassis so as
to alear the trimmers.

B8sa To replace the gang and flick mechanism, reverse the proccdure.

Flick springs

9 To replacc the flick indicator springs witkh the flick mechanism in position
on the chassis, usc the tool shown in Fig.2. Thread the spring through the eye
provided and then by careful manipulation the spring can be removed and replaced as
requireda
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?@ST IND ALIGNMENT PROCEDURE

Tcst equipment required

10« Oscillator, beat frequency, No.l
Meter, output power, No.3 (1500 impedance)
Dummy aerials, receiver, O.1pF + 0.,5MD
60pF (+ 2%)
Dummy aecrials, sender, 60pF 2_-:; 2%; air dielectric in series with 10Q
+ 5%) noninduotive, 5W.
Generator, signal, standard, No.l.
Crystal calibrator or Wavemeter SCR-211.
Voltmeter, valve, 150V, Noa.l.
R.F. ammeter, O0=500mA.

Triming tool

1le PFige3 shows detalls of a suitable trimming tool which should be made out
of 1/4 ine, Tuffnol rod or similar material.

~

Tablc 1

12, This gives the alignment and test procedure in two
colurms, the left—hand column detailing the mcthod of
alignment, vhile the right-hand column gives rclevant
extracts from thé R.E.M.E. Specification (Tels. A 820),
giving performance to be achieved.

Bige3 - Trimming tocl
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FREQUENCY IN MC/S

Figelr — Aerial coupling scttings
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buws.

Table 1 - Alignment and test procedurc.

RECEIVER | General conditions: OFF/REC ON//LLL ON switch to REC ON '

except when set switched to NET or when !
checking beat oscillator i
Output meter of 1500 impedance: headset
disconnected when measurements are made
L.Ts input at 12V, measured at set input

socket 'Jx
|
Ttem Method of glignment or testing Test R.E.M.E. Spec.
LeFs amplifier Connect a B.F.0. between junction| l. Oytput Audio out-
of C5C and Sh4A/8 and chassis. put not less
Switch to R.Te GAIN control than 200ni7 at
0 maxe lke/s
Beat oscillator | Set a signal generator to 2« Het tone range. At
460 ke/s exactly by beating NET, and with an
it with a crystal calibrator. unmodulated input
Connect the signal’ generator, at the aerial
unmodulated, to the grid of socket of 20UV at
V1B through O.1uF with 0.5MQ any frequency with-
to earthe Switch to NET and in the coverage
ALL ON,  Allow the set to of the set, the
warm up and adjust L10A for tuning control
zero beate. will be adjusted

for zero beat.
Switch to @.17.

With thd HET TONE
control at cither
end of 1ts travel,
the beat note should
lie between 2 and 5
ke/s

| 3, Pulling With input
increased to 10V
and the GLIN con-
trol set appro-
priately, it
should be pos—
sible to tune
through zero beat
with no evidence
of pulling
Smoothness of
variation of the
beat frequency by
the HET TONE con-

Issuc 2, 30 Mar. 1947 Page 7
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Toble 1 (contd.)

ELECTRIC.L AND MECHANICAL

ENGINEERING REGULATIONS

T.F amplifier

The signal generator is used,
set at exactly 460kc/s, mod~
ulated at 400c/s to 30%
fading through O.1iF to the
valve top cap, with 0.5M2 to
chassis and grid lead dis-
connected,

- With input to ViE, adjust

diode (top) and anode
(bottom) coils of T3A for
maximum output.

With input to V1D, adjust
grid (top) and anode (bottom)
coils of T2A for maximum out-
put

With input to V1B and
damping circuit of OduF and
20k} in series connected be-
tween grid V1D and chassis,
adjust grid and anode cecils
of TlA for maximum output.
Remove damping circuit

e

He

trol should be
satisfactory

With the frequency
dial of the set at
1l.6Mc/s and with a
100uV modulated
signal at approx~ -
imately 460 ke/s
applied to V1B top
cap through O.1uF,
with 0.5MQ con-
nected between

top cap and chassis,
and normal grid
lead disconnected,
tune the signal
geherator for
maximum output

Sensitivity. The
input required at this
peak frequency for an
output of 50mW must

not exceed 120UV

LdJacent channel

selectivity. With
signal generator out-
put at 100uV, set
VOLUME control for
output of 10mW.
Increase signal gen-
erator output to

200uV and note fre-
quencies on either
side of resonance for
10mW outpute The
difference between
these two frequencies
will be the band-
width at 6dbe down.
The mean of these two
frequencies should lie
between 458 and L462ke/s
and within lkc/s of the
peak

Repeat with an input
of 100mV to find the
band-width at 60db.
down.

Page 8
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ENGINEERING REGULLTIONS _ F 5%

2y 278
Table 1 (contd.)

The band-width at 6db.
: down should be between
; 5 and 8kc/s and the
i average slope between
6 and 60db. should not
be. less than L.7db./ke/s
The specification also
quotes maximum band-
widths as follows:—
20db, 13.5kc/s maXe
4L0dbe 19.0kc/s max.
60db. 28.0kc/s maxe

Local Replace baseplate ' 6o Calibrations The
oscillator Switch to 4-10mc/s RANGE calibration crror of thc

and to NET. Set tuning to tuning dial at any
9Mc/s and inject an’ accurate salient point rust
9Mc/s signal (from crystal not exceed % between
calibrator) to grid of ViB. le6 and 8Mc/s, or 1%
Adjust C12B for zero beat. © between 8 and 10Mc/s
Tune to LMc/s and adjust Léi
for zerc beat. Check the s Coverages  The
error at Mc/s points on the frequency coverage
dial and repeat till satis-— : should be from l.6 to
factorys Seal core and trim- - 10Mc/s with an overlap
mer and rechecke Switch %o of not less than 2%
1,6-4Mc/s RANGE.  Tune to between the two bands

LMc/s and adjust Cl2i for
zero beat. Tune to 2Mc/s
and adjust LbL fox zero beat.
Check at 3 and 4M¢/s and repeat
until satisfactory. Seal
core and trimmer and recheck

If it is impossible to align
the set, slacken the dial stops,
at the top and bottom of the
front plate of -the main tuning con-
denser, and turn condensexn to
maximum capacity. Adjust the
cursors to take up the average
errors on L.,F. and HJF;, bands.
Fix the dial stops.so that the
condenser is prevented from fully
opening or closing, but covers
| the frequency band

Issue 2, 30 Mare 1947 " Page 9



TELECO.MUNTC.. TIONS

P an
ot

RF coplificr

Teble 1 (contde )
({.orial coupling condenser
sct to rcading in Figel
and acrial tuning induct-
ance adjustced for maximum
sensitivity)

Switch to 4-10Mc/s RANGE and
to NET. Inject = signal at
9Mc/s to the aerial and tunc
for zcro beat

Modulate signal 30% at
400 c/s and adjust CGLO..
for maximum output.
Inject a 4Mc/s signal,
tunc rcceiver to it and
adjust L2/ for maximum
outoute Repcat until
satisfactory. Seal
core and trimmer

Switch to le6-4Mc/s
RNGE. Inject LMc/s
signale. Tune receiver
to it and adjust ClL.
for maximum output.
Inject a signal of 2Mc/s,
tunc receiver to it and
adjust L3A for maximum
output. Repeat until
satisfactory. Scal core
and trimmer

9,

10.

ELECTRICLL AND MECH.NICAL
ENGINEERING REGUL.TIONS

8« R.F. Scnsitivity. "ith

an input of 5uV at
1a7s 245 and 4 OMc/s
on the L.F. band, it
should be possiblc

to obtain an output
of at lcast 50mif
Vith an input of

8uV at L, 6 and 9Mc/s
on thc HeF. band, it
should bc possible to
obtain an output of
at lcast 50mlV

Signal-to-noisc ratio.
Tith an input of 3uv,
the signal-to-noisc
ratio should be
grecatcr then 20db. at
any frcquency within
the coverage of the
scte For this test
the G.IN control
should be adjusted to
give on audio output
of 10rli; the modu-
lation is then
switched off and the
noisc output measured

Second channel

el v Uilth an
input of 10UV from the

~ signal generator, the

recciver should be
tuned to resonance and
the G.IN control ad-
Justed to give an out-
put of 10m¥, The
signal gencrator will
then be adjusted to

the scecond channel fre—

guency and, with the
receiver controls un-
altercd, thc signal
generator tuned for
maximumrcceiver audio
output of 10mW. The

various inputs from the
signal generator should
be noted and the second
channel ratios obtained.

Page 10
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ENGINEERING REGULATIONS \F B

Bif..

Table 1 (contd.)

Thesc ratios should not -
be less than the figurcs|

helow ;
Signal Sccond chan-| Second |
frequency | nel fre- channecl }
Mc/s. quency.Mc/s | ratio,db,’
|
1.6 2452 67 )
245 3eli2 57
L0 La92 Ly i
1.0 1a92 52 |
9.0 9.92 25 |
|

11, T.F. Breskthrough. ALt any fre-
quency within thec coverage
the sensitivity to the
intermediate frequency
should be at least 80 db,
below the sensitivity to
the signal

Over-all 12. Over—all audio responsce Inject
a 10V signal at l.6Mc/s,
externally modulated at
lkc/s to 30%.  Tune the
recelver and set the

GAIN control to give an
output of 10mW.  The
modulation frequency will
then be varied, keeping
the modulation lecvel con—
stant, and the output
noted at the frequencies
belove The output should
be between the limits
givens

Issue 2, 30 Mare. 1947 Page 11
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ELECTRICAL (ND MECH.NIC.L
ENGINEERING REGUL, TIONS

Tablc 1 (contd.

Modulation Output !
frequency i db.
400c/s  |6¢3 to + 2

15,8 ’

750¢/s 8.0 to | +1 )

12.5 ‘
lke/s 10.0 0 :
2ke/s 1.6 to | =6 to-8

2.5 |
3ke/s 0.2 to -13 %o

0e5 -17

13« L.F. Hure With no signal input,
the reading of an out—
put meter due to L.F. hum
should not excecd 104W

C.Veoperation

Crystal operation

14s Sensitivitye Switch XTALL/MO
switch to XTAL, tune set
and insert appropriate
crystal (signal + I.F.)
in holder. . Set meter
switch to DRIVE, system
switch to C.W. and depress
pressel switch on micro-
phone., Tune FREQUENCY
dial neor frequency to
obtain maximum deflection
on meter, approaching
from L.Fs cnd of the band,
Switch to rececive and
check sensitivity
Over the L,P. band, on
outout of =t loast 50y ;
should be obteincd with a |
moduleted input of LV, ‘
i
}

Over the H.F. band, an out
put of at leost 50mW
should bc obtaincd with a
modulated input of T«5uV

{

SO,

15« Lmplitudc. Switch to R.Te and MO. |
Inject a small sig—
nal at LMce/s, modulated ?
30% at 40Qc/s, to the ;
aerial through 60uuF i
Tune set on the LeF. band,
and, with GAIN control at
maximum,adjust signal input;

Page 12
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Table 1 (contd, )

TELECOMMUN IC/ TIONS
7 She
Ele4..

AJV,Ce

If the output is low,
tune the set accurately
with an input giving
20nW output, switch off
modulation and to C.W.
adjust HET.TONE and
then adjust the

twisted wires joining
C294 for maximum out-—
put (about 1OOmW )
Reseal

‘for 20oW output from
receiver,
Switch off modulation,
switch to C.W. and adjust
HET, TONE for maximum beat
note output at a frequency
not greater than lkc/s.
The output so obtained
should be not less than
60

With the signal in-
creased to 1mV, and GAIN
and HET.TONE adjusted for
maximum output at a fre-
quency not greater than
lkc/s, the output should
be not less than 200mW

16s LeVeCe. characteristic. Switch
0O ReTs With a modu—
lated input of 2uV at
LMc/s, the receiver
should be tuned. In-
crease input to 100mV
with the GAIN control
adjusted to give
500 output. With
the signal reduced to
50UV, the output must
not fall below 2,0mW

Issue 2, 30 Mar. 1947
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Meter
cali-

i bration
AaVeCa

ELECTRICAL AND MECH/NICLL
ENGINEERING REGULALTIONS

Table 1 (contde)

PR Y

¢ U

Sendsr
v amplifier

Page 14

17e

With no signal applied to the set,
the meter reading should lie between
3 and 6%V on the low-—voltage scale.
When tuned to a signal of 20UV at
LMc/s, this reading should increase '
by not less than 3/4LV and should show
a progressive increase with input
signals up to 0.1V with only a single
tuning peake At CoWe, with GLIN
eontrol fully anti-clockwise, the |
meter should read not less than 9V °

General
conditions:

The dummy aerial should consist of |,
a 60pF (+ 2%) air-dielectric con— |
denser in series with a 100 ( 5%) |
non~inductive resistor capable of
dissipating 5We The resistor
should be in the earthy side .

The valve voltmeter should be con- .
nectéd across the 10Q resistor i

If an ReFe ammeter is used, the
sum of the dummy aerial resistance :
and the meter resistance should be i
100 + 5%, and the meter should be
inserted between the resistor and the:
set earth terminal

To tune the set to any frequency,
adjust the AERIAL COUPLING condenser *
to the setting in Figel and tune the
AERTAL TUNING inductance for maximum i
output :

(This setting of the ARRIAL
COUPLING condenser will not be the
same as that for maximum signal on
receive)

Switch to NET and tunc sct
tc 91c/ss  Switch meter to
.0 and gct to IUT. Press
preassel suitch and adjust
drive triizicr C268B as near
to maxinu copacity, butb
so that acrisl currcnt
riscs on nodulatine.
Switch ncter to DRIVE and
adjust ClOB ond ClOC for
maximun drivce If three
peaks arc obtained, choose
the centre one

18+ Drive.

19 Drive meter calibration.

The drive voltage should be
consistent with meeting the sender
output and modulation requirements

The

reading should be satisfactory from
an operator's point of view

Issue 2, 30 Mar. 1947
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Table 1 (contd.)

TELECOM/UNTC,. TIONS
D
C4h4.

Release pressel switch,
switch to NET and tune to
LMc/s ,

Press pressel switch,
switch toR,T. and adjust L2B
and L2C for maximum drive.
Repeat until satisfactory
tracking is obtained. Seal
cores and trimmers

Switch to le6-4Mc/s RANGE
and repeat above, adjusting
drive trimmer C28A, and
then adjusting C11B and
C11C at 4Mc/s and L3B and
L3C at 2Mc/s

Repeat adjustments until
gender circuits track and
drive is reasonably constant

21.

20, Pulling, With the set

Power outputs

tuned to any frequency
within the coverage,
the change in emitted
frequency as the sender
PA circuit is tuned
fully through reson-
ance should not exceed
100¢/s

With the

dummy aerial specified,
the AERTAL, COUPLING
condenser set as in
Figelr and the AERIAL
TUNING INDUCTOR tuned ,
for maximim, the follow- |
ing figures should be
obtained

" Frequency R.M.S.Voltage Dumy aeriall
Mc/ s across current in |
1002 resistor mh
ReTe (no CoWe ReT.(no Calie
mod. ) mod.e )
1.7 2e3 2«7 230 270
2e5 246 Zal 260 310"
LeO 2eb 360 250 300
L.0 2.5 560 240 300
640 2elt 36l 24,0 310
9.0 1.9 2+5 190 2be
Lerial current | Adjust by R26A for 22, Meter readinge With a

metering

required resultse If
they cannot be obtained,
the spacing of turns on
T7A will have to be
adjusted

current in the primary
of T7A of 350m4 at
8Mc/s, the meter should
read 10 + 1V on the
- low—voltage scale

With the same current
at 3Mc/s, the meter
should read 12 + 1V

“Issue 2, 30 Mar. 1947
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Modulation and

Table 1 (contd,)

ELECTRICAL AND MECHLNICLL

ENGINEERING REGULATIONS

MIC
50N tERMINALS

Qr 314 - O

Fige5 -~ Attcnuator

i
|
|
|
|

|
|
|
|
|

23

2L

25

Pawer Quipute

Tuninge

Sbabilitye

For out-
put frequencies below
éMc/s, the output
with orystal control
should be not less than
90% of the output with
MO control, and for
frequencies between 6
and 8Mc/s it should be
not less than 75% of
the output with MO
control

When using crystal
control,correct
adjustment of the

tuning condenser should
be indicated by a
distinct peak “n the
drivé reading

An attenuator as shown
in Pige® will be
connected across the
output of a B«FeOs,
monitored by a valve
voltmeter, and the
voltage across the 500
fed to the microphone !
terminals of the snatch @
plug. The modulation |
should*be examined on an
oscilloscope connected
to produce a trapezium
pattern

With the B,F.0.
frequency at lke/s, the
pattern should show no |
trace of instability as 1

]

the modulation depth is
varied from O to 100%
As there is nomally i
some flattening of the
output modulation peaks !
at high modulation ‘
depth, 100% modulation }
is considered to occur
when the apex of the
triangle is formed 3

Issue 2, 30 Mar. 1947
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Table 1 (contda)

28

| 26e

27

« Audio response. The B,F.0.

Sidetone. The sidetone

TELECOMMUNIC,.TIONS
s

\

Modulation voltage. The

BJF.0. output at lke/s,
_to give 100% modulation,
should lie between 25 and
50V

should lie between ¥ and
20mW with the sender
modulated 100%

input voltages required
for 50% modulation should.
be within the following
limits

}
Modulation ; Input limits for !

frequency | 50% Modulation |
c/ s - db.
400 0 to +6
750 0 to +2
1,000 0
2,000 0 to =3
3,000 0 to =3 |

30.

29, Modulation distortion. The

- sembly NoelOa A

Hum modulations. When fully

2t will be modulated by
speech, using a Microphone
and receiver headgear as-

trapezium trace of
aproved shape should be
obtained with no
deterioration of the
trapezium into a cotton-
reel shape

tuned with the dummy
aerial, the hum modulation
on the carrier should no%
exceed 5%

Issue 2, 30 Mar. 1947
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Teble 1 (contds )

.

!
|
|
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|

31e

32

33

Keyvinge A listening test

on the screen of the

Spacing wWavee No

Break-in working,. When

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

should determine that-
keying chp is negligible
The keying relay,

must be capable of
operating at 30 wepems

A mechanical sender
should replace the key
and the output of the
sender should be viewed
on a C.R.O. the
mechanical sender will be
arranged to send groups
of five dots, the dot
length being approx-
imately 50mS. , Under
these conditions, five
dots should be observed

CeRe0., the shape of the
keyed wave~form should
be sensibly square and
freec from spurious
spaces due to bouncing
of the rclay contacts,
the spaces being
approximately equal in
length to the marks

spacing wave should be
observed on the
fundamental output
frequency by any method
of test, including using
a rcmote receiver for
CeWe reception

keying the sender at any
speed up to 30 Wepele
with the receiver at any
sensitivity, there
should be no aurally
noticeable receiver
recovery time, and
during keying there
should be no spurious
oscillations such as to
causc a howl in the
headphones

Issue 2, 36 Mar. 1947



ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

RESTRICTED

TELECOMMUNICATIONS
F 644

Note: These Pages 19 and 20, Issue 3, supersede Pages {9 and 20, Issue 2, dated 30 Mar 47, Additional
information has been added to Test Spec No 38,

Table 1 - (cont)

Netting

She

35.

Netting error. At any
frequency within the range
1.6 to 10Mc/s inclusive, a
test signal should be
injected from the signal
generator, using the dummy
antenna. The netting error,
defined as the difference
in frequency between the
applied test signal and the
emitted frequency of the
sender immediately after the
conclusion of the netting
procedure, should not
exceed 1kq/s at any input
signal level between 3uV
and 10mV, and at any l.t.
voltage between 10.8 and
13.2V.

Netting tone. Under these
conditions, it should always
be possible to adjust the
beat note continuously
through zero beat, ie no
receiver saturation may occurs.
The beat note should always'
be of reasonable intensity, |
and there should be no
spurious responses

GENERAL

Flick controls

36.

Flick resetting accuracys.
Engage one of the flicks.
With the flick lever at
SET, unlock the setscrews
and tune to zero beat a
steady 8Mc/s c.w. signal.
Tighten the setscrews and
set the lever to FLICK.
Turn the dial in alternate
clockwise and anti-clockwise
directions and retune to
the set value ten times in
all, each time on coming

Issue 3, 15 Dec 65
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Table 4-(cont)

ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

to the set value, setting
the flick lever to SET and
measuring the beat note
frequency. The frequency
should not .exceed 3kc/s.
Repeat with the other flick

Calibration of
set meter: L.T.

Calibration of ‘
set meter: H.T.R

Ad just input to set to
exactly 12V. Read set
meter to nearest 1/4LV
and mark in appropriate
place on front panel

37. The het. voltage recorded
should be accurate to with—

and H.T.S in 120%
Power 38. Current consumption. The
consumption current consumptions should
3 not exceed the following
’ values:~
(a) Sets fitted with rotary
4 transformer peS.us
REC ON, GAIN at max, no
signal input 3,04
{ALL ON, GAIN at max, no
signal input 3e7A
'SEND, tuned with dummy
antenna, R.T., no
modulation Lo6A
iSEND, tuned with dummy
antenna C.W., no
modulation 5.0A
(b) Sets fitted with Power
) supply, transisterized,
No 36
REC ON, GAIN at max, no
signal input 0.94
f.ALL ON, GAIN at max, no
{ signal input 1.54°
SEND, tuned with dummy
antenna, R.T., no-
modulation 2.5A
SEND, tuned with dummy
antenna, C.W., 2+ 7A
{These figures are typical and may
h vary with individual equipments
Page 20 Issue 3, 15Dec 65
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!

Note:

These Pages 21 and 22, Issue 3, supersede Pages 21 and 22, Issue 2, dated 30 Mar L7,

the P.S.T. No 36 has been added to Table 1.

Table 1 - (cont)

TELECOMMUNICATIONS
F 64,

Information on

H.V. and L.V. 39. The operation of the set
operation should be satisfactory and it
should be possible to obtain
satisfactory operation of all
controls with any supply
voltage between 10.8 and 14V,
measgsured at the set input
socket
Suppression 40. Noise e.m.f. in battery leads

For this test the 1l.t.
batteries should be con~
nected to the set by Con-
nector, twin, No 27L.

Using the dummy antenna tune
the receiver to any frequency
within the coverage of the
set. Switch to C.W, and
with no signal input, note
the residuel noise on an
output meter. Disconnect
the chassis side of the dummy
antenna and join it directly
to the negative terminal of
the battery. Again note
the maximum residual noise
on the output meter, retuning
the a.t.i. if necessary.
The two readings should not
differ by more than 1dB

Power supply, transistorized, No 36

Insulation
resistance

Supply
protection

Voltage regula-
tion and efficiency

Apply 12V 122/0 de.Ce
to the input terminals in
the reverse direction

Apply 12V *2°/0 d.c. to
the input connections

The insulation resistance
between the output termina-
tions and chassis shall not
be less than 10M}) when
measured with a 500V megger

The current taken from the
supply shall ‘not be greater
than 1mA d.c.

The open circuit output volt-
age shall not exceed 600V

Issue 3, 15 Dec 65
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Table 1 - (cont)

i
Apply 12V *29/6 d.c. to With a load of 30mA #,°/o the
input connections output voltage shall be

350V £5°%/0
Apply 11.5V *2%/6 d.c. With a load of 60mA *4°/o
to the input connections the output voltage shall be

300V #5°/0.  The overall
efficiency under these con~-
ditions shall not be less

than 67% 0.
Ripple voltage Apply 11.5V 22°%/o d.c. With a load of 60mA *4°/o
to the input connections the ripple voltage measured
and connect a multimeter shall not exceed 12V

type 93X in series with a
LuF paper capacitor to the
output connections

WINDING DETAILS

Note: All coils should be adjusted for optimum operation of the sets - The standards
Teferred to in the following paragraphs should be obtained by using spare coils
removed from the sets.

|

13, Winding to consist of 230 turns,of S.S5.C. enamelled copper wire, wave-~wound in
one section, 3/46 in. wide. Coat with coil dope and check inductance, which should
be 470uH *5%. Resistance should be 17.30 *10%.

L2

14. Winding to consist of 14.1/2 turns of 30/48 D.S.C. 8.W.G. enamelled copper wire,
solenoid-~wound over 0.25 in., end of winding 0.75 in. from fixing end of former, ie
end nearer chassis when assembled. Anchor start and finish with small pieces of
shellac.e Coat whole coil with coil dope. Check inductance without brass inserb

or core and adjust to standard (2 89ul +2%) Resistance should be 0.3Q approximately.
Bake for 41 hour in a well-ventilated oven at 100°C. Remove from oven and immediately
immerse in container holding Hymeg varnish No 2. ©Place container in vacuum chamber
and reduce pressure to less than 4 cme Maintain pressure until all bubbles leave

the left coil. Remove and drain for 30 minutes. Insert fixing bushes complete

with crosswire and bake for 3 hours at 132°C. When cool, fit core and trimmer.

Check coil and adjust core to standard (3.5uH *1%).

L3

15. Winding to consist of 47.41/2 turns of 30/48 S.W.G. D.S.C. Litz enamelled
copper wire, solenoid-wound over 0.81 in., end of winding 3/8 in. from fixing end.
Anchor and coat as for L2. Check inductance as for L2 and adjust to 14uH 2%,
l(lesn.stance % )O <950 approximately. Finish coll as for L2 and adjust core to standard
17.7uH *1%).

Page 22 Issue 3,15 Dec 65
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Note: This Page 22A, Issue 3, is to be filed immediately after Page 22, Issue 3, dated {5 Dec 65. It contains
tnformation previously on Page 22, Issue 2, dated 30 Mar L7,

Ll

16. Coil to consist of 4150 turns of 36 S.W.G. S.S.C. enamelled copper wire, wave—
wound in one section, 3/16 in. wide. Check inductance to standard (210uH %5%).
Resistance, 3.00 approximately. Finish coil as for L2 and recheck to standard.

L5

17. Winding to consist of 47.2/3 turns of 30/48 S.W.G. D.S.C. Litz copper wire,
solenoid-wound over 0.75 in.; a tap to be made at 11;..1/1.. turns; end of winding 5/8 in.
from fixing end. Anchor and coat as for L2. Check inductance as for L2 and adjust
to standard (11.75uH *2%). Resistance should be 0.780 #10%. Finish coil as for

L2 and adjust core to standard (14.25|.1H 11%). Tap should be made as follows:

Wind to tap, double wire for 3 in. and thread through hole in former. Pull through
former, solder to tag and continue winding.

L6

18. Winding to consist of 16.1/3 turns of 26 S.W.G. enamelled copper wire, solenoid-
wound over 7/46 in; a tap is made at 5.2/3 turns. Top of coil to be 14/16 in. from
fixing end. Tap made as in L5, BSecond winding is 3.1/ L in. turns of 42 S.W.G.
S.8.C. enamelled copper wire, wound over two layers of 0.003 in. interleaving tissue.
The first turn of this winding to be directly over the second turn of the first
winding. Anchor and coat as for L2, Check inductance as for L2 and adjust to
standard (2.58uH *2%). Resistance of first winding should be 0.1Q approximately,

for second winding, 0.3Q approximately. Finish coil as for L2 and adjust to standard
(3.09uH *1/2%).

L8

19. Coil to consist of 20 S.W.G., wound in three layers of 19 + 18 + 17 turns;
ends to be pulled through holes in former. Check inductance to standard (12uH *10%).
Resistance should be 0.07Q) approximately. Finish as for L2 and test to standard.

EMEB¢/ 2795
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644 .
19

204 Coil to consist of 20 turns of 56 B3WeGe Ss3,Ce cnameiled copper wire,
solenoid close-wound, Fix and coat ag for L2. Check inductance to standard

(360uH, + 2:)e -Resistance should be 0,320 approximately. Finish as for L2
ané test to standard.

L10

21, (a) Coil Ae L turns of 30 Sal/eGe S,5.Ce enamelled copper wire, wound over a
length of 5/16 in. Top of coil 1 1/8 in. from bottom of former, Wind
two layers of 0.003 ine. interleaving tissue.

(b) Coils B and C. .
Coil B: 130 turns of 6/L5 8. ,Ge D.S.Ce Litz copper wire, wave-wound,
5/16 in. wide.
Coil C: 50 turns of 42 S.WeGe SeS.Ce enamelled copper wire, wave-vround
with the first 50 turns of coil B, using thce same feed. Thinly coat
with coil dopes

Check inductance of coil B which should be 90uH, + 2Ye.  Assemble plates

and supporting wircs, solder connections to correct wires, helixing to prevent
breakagee Check resistance of coils B and C (both 3+2Q approximately)e Bake
in well-ventilated aven for 1 hour at 100°C. Remove from oven and immerse in
conteiner containing Hymeg varnish Noe2, Place container in vacuum chamber and
reduce pressure to less than 1 cme, until 2711 bubbles have left coils Drain for
30 minutes and bake for three hours at 132°C, Whern cool, insert core and bush,
smearing the serrated edge of the bush with a thin layer of varnishe Connect

condensers, etce, and check in the set that it is possible to align beat oscillator
to 460 ko/s.

L1l

22+ Consists of 44500 turns of 47 SN.G.enamelled copper wire on bobbin. The
start and finish to be terminated with 19/45 DeS.C. copper lead—out wires, the

L7 SWeGs wire being doubled back twice to provide adequate strength. Insulate
with oiled silk and check De0. resistance, which should be 1.350Q approximately.
Assemble laminations (interleaved) and fit tag plate assembly,

Bake in oven for 1 hour at 100°C. and impregnate with bitumen,

Check that inductance at 2V ieCe, 1 ko/s, is not less than 15H. sTARY
Check D.C. resistance ancd flash-test 500V A.C. between winding
and corec.

Ll2

23+ Winding to consist of two wave-wound sections, each of

300 turns of 4O S.77,Ge SeS¢C. copper wire, 1/h in. dia., spaced
1/16 in. Coat with dope, and check inductance which should
be 1e¢55mH, + Sk.Resistance, 270 approximately. Impregnate as -
for L2 and repeat testsa Fige6 - L1l
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Relay coil

2he Coil to consist of 4,500 turns of 36 S,W,G. enamelled copper wire.

.Registance should be 100Q approxn_mately. Flash~test at 500V [.Cs between tags
and frame. -

Tl

25, (a) Primary winding to consist of 130 + 130 turns of 6/1+5 SeW,Ge D.S.C.0
‘Litz copper wire, wave-wound in two sections 5/16 in. W:Lde and with a
space of 1/16 in, between sections. Start of winding to be 0.8 in.
from bottom of former. Edge of winding to be 0,76 in. from end of
former, , '

(b) Secondary to consist of 119 + 119 turns of 6/45 SeWeGe DeSeCe Litz
copper wire in two sections, each 5/16 in. wide and with a space of
1/56 ine between sections. Edge of windings to be 0,22 in. from finish
of primary.

(¢) issemble as for LlO, and check primary inductance which should be
171uH, 1%  Secondary inductance should be 153uH, + l/.o Impregnate
as for 11O, and check resonant frequency with condensers in place,

Should tune to 460 kc/s with cores not closer than 4 turns to maximum
or minimume

T2

§

26, Wound as for Tl with following alterations:-,

(a)  Primary. 116 + 116 turns. Start to be 0.7l in. and edge 0.66 ine from
edge of former,' Inductance,lllyi,

(b) Secondary., 118 + 118 turnse Edge O¢l43 ine from primary. Inductance,
150uH, '

T3

27« Wound as for Tl with the follow:Lng alterations =

(a) Primary, 93 + 93 turnse Start to be 0.68 in. and edge 0.63 in, from |
_ end of former, Inductance,87uHa

(b) Secondary, 93 + 93 turnse Edge Oe48 ine from primary. Inductance ,'
87uHe -

T4, microphone transformer

28, (a) = Secondary, 14,000 turns of 47 SeW.Ge enamelled copper wire, one layer
of oiled silk wound half-lape

Ebg Screen, One layer of L7 S.W.Ge enamelled copper wire,

Primary, 140 turns of 28 S.WeGe enamelled copper wire, one layer of
oiled silk wound halfw-laps

Page 2L Issue 2, 30 Mar., 1947
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b4y,

(d) The ends U v Cowusde b buacun
are to be joined o 19/L5 flewible
D500 wimned coppcl wiry Double A sy oAby
back fwice.  M11 TesA:r to n. brought ),s/ y‘ﬁ"‘"‘”"
oub to 1L/36 tinned copper wire ‘
insuvlaced with 1, ma . .k slcevinge. = |

A1l Joints to be insulated with
interleaviig 115348, Check
resistonce  ~f pidmaty vhash shoudd
be 1.4 and that of secondary which )
should be L. 7ED + 10%e  Bake and it BN
impregrnate as for Lll,

(e) Assemble in can and bend wires to
coincide with {agboaxde Heat ) ) .
assembly o 1000C. and f£ill can with Yi&e( - Ik, Microphonc transformer
bitumen. Allow to cool and assemble
tagboard.

(f) Check resistance and inductance (primary nct less than 3nH at 5V,
1 ke/s)e Flash-test at 250VeseCa, 50 ¢/s between windings, and
windings and core {screen comnected to core).

/l STARY
SECONDARY
s

T5, output transformer

29. (a) Secondary, wound on former, 200 turns of 3L Bel.G. enamellcd coppsr
wire, layer-wound with 0,001 in. paper interleavings  Cover with two
layers of 0.003 in. Clarifoil,

(b) Primary, 2,800 turns of L& S.W,G. enamellcd copper wirc, layer-wound
with 0,001 in. paper interleaving.

(c) Cover with 4 layers of 04003 in. Clarifoil and seal with acetones Ends
of windings to be 14/36 flexible tinned copper wirc with sleeving.

Check secondary resistance which should be 5.80, and that of primary
which should be 840Q approximately. Asscmble, check and seal edges
with acetone, Bake and impregnate with bitumen as for Lll,

(d) Check primary impedance at 10V AeCoy 50 ¢/s with 5mi DeCe flowing, which
should be not less than 2.4kQ. Flash-test 1 kV.i,Ce; 50 ¢/s between
windings and between windings and core.

(e) Check insulation resistance at 500V D,Ce between windings and between
windings and core; it should not be less than 1,000MQ.

76, rotary transformer

30y Fiecld coil NP, Wound from 32 3,V,Ge
enamelled HeGe copper wires Wound on former,
1,046 in. x 04765 in., with 3/32 radius cornerse
Winding,390 turns, 5/16 in. thick, brought out to
wire ends L4 ine long; coded start, yellow sleeving
finish, black sleevings Bind with oiled silk
tapes Secure lead-out wires with S~bend, as

shown in Fig.9, with 1lp turns adhesive tape. Form )
to an outside radius of 59/ 64 ine Paint coil with Fige8 - TH, Output transformer
one coat of shellac varnish and allow to drye
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b

3le Tield coil 8P, Wind in reverse direection to
that for NP coil but to same specificaticns. Code,
start yellow and finish red, Lfter binding with

~Pea~ oiled silk secure lead-out wires and U«bend as shown
| in Fig.10s Form coil +o outside radius of 53/641n.
\r“ and finish as for field coil NP,
3gzan0. ,
re ™ comwtrs ki B 324 On assembly of coils ensure that the pole~

pieces are replaced in their original positions
according to markings. Pole fixing screws are 1o

: be locked by staking, and the leads then given one
' . coat of enamels The two yellow leads of the coils
s oETAL OF should be soldered together, the joint being

TIXING LEADS covered with sleeving fixed in place with varnish.

33 It is impossible to rewind the armature,
Either the armature or the whole rotary transformer
should be replaced complete.

7
T 34e Two types of core are used in this transformer :-
(a Tight stack of 45 laminations. .
: (b Tape cores
Fige9 = T6, Field coil NP Insulate inside ring with interleaving tissue strip.

Place a paper washer on each side of stack, inner-
and outer edges being folded towards the centre of
i . the stacks Tightly compress assembly, hold in
|&‘ : position with one layer of 7 in. white glass-
backed tape bound on the outer edge of the ring,
the edges being folded inwards; leave the outer end
of the tape extended for z ine , " If the core
(a) is used, 8 turns of 36 SeWeGe SaS,Ce enamelled
copper wire should be evenly dlstributed on ring
- and the ends secured with ends of tape. If core
(b) is used, 6 turns are requirede Dip for 3
minutes in bakellte varnish and bake for 2 hours
vetai, of at 120°C,

FIXING LEADS

Y IO
TAPED AND FORMED COML.

Figel0 - 16, Field coil SP-
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Pigell ~ T6, Field coil assembly

END
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