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 Soring 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 electronic 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.

Printing the document on A4 paper

You should note first that virtually all original documents are in double-sided format, i.e. printed on
both sides of the paper. Accordingly, our copies are similarly double-sided., and the best results
are obtained if the document is printed double-sided. You can print out on one side only, but you
will find that you get a number of blank sheets (which can just be removed and reused), and
where margins vary in width between left-hand and right-hand pages, there is a danger of the text
disappearing into the binding of your printed copy.

This document is of fairly simple format in that it can be made to print out using an A4 format
printer (this is the common paper size available in UK and Europe, which measures 29.7cm by
21.0cm). By “simple” | mean that there are no large diagrams on fold out sheets, which will require
multiple A4 pages to print out at full size.

Original document sizes do vary a lot — from the small manuals, which approximate to A5 size
(21.0 x 14.8 cm) up to the now obsolete foolscap size (21.6 x 33.0 cm). US documents tend to
use their “letter” size paper (21.6 x 27.9 cm). All these sizes can be printed on A4 paper by
simply getting Acrobat to shrink or enlarge the pages as necessary. This is done as follows:

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

3. Select the pages you want to print — even if you want to print all of the document, you will
probably not want to print this notice and help page, so start the printing at page 3.

4. In the “Page Handling” area, next to “Page Scaling”, select “Fit to paper”. The press “OK”

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 4).
Any other problems?

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

Richard Hankins, VMARS Archivist, Summer 2004
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INTRODUCTION

1o This regulation details the procedure to be adopted when repairing Reception
Set, Eddystone, 730/4, in field or base workshops. Circuit diagrams and layout
drawings of the equipment are to be found in Tels E 742 Part 2: a technical
description of the receiver appears in Tels E 742 Part 1.

I"ECHANICAL
Removal of panel

2. The operations listed in the following paragraphs must be carried out in the
order given if damage to the drive assembly is to be avoided. When removing
compeonents secured to the black finger plate, use every effort to avoid marking the
surface., The box-spanner used to remove large hexagonal nuts should be fitted with
a 'bottoming' device to prevent contact between the spanner and the finger-plate.

A suggested method is shown in Fig 1. Ring type retaining nuts, used on the MAINS
switch ete should be removed by the use of a tool such as that shown in Fig 2.

Poge 2 Tesue 1, 21 Mnp 60
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Fig 1 - 'Bottomed' box-spanner

Removing the set from its case

3, Proceed as follows:-

TELECOMMUNICATIONS

E 7L,

L__

€744
T

Fig 2 -~ Ring-nut spanner

(a) Remove the mains and shorting plugs if fitted.

Ll

i

//;ERRAWONS TO st
SWITCH RAING NUY

g
@ BOX SPANNER

ALL DMENSION iIN INCHE S

(b) Turn the TUNING control knob and the set pointer +o the centre of its

travel,

(¢) Place the receiver face downwards on i*s chromed rrotecting hondle:

Issue 1, 21 Mar @C

(If the drive wire is broken th: pointer can be moved by hand).

.
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"~ (4) Remove four large plated sorews at the rear of the cabinet.

(e)

Insert a suitably ended screwdriver into the small cut-outs provided on

the underside of the cabinet, and gently ease the cabinet from the panel.
The whole case can now be lifted clear,

Removing the ganged capacitor cover

..JL ¥ ow omLen Lo (a) Remove the four screws at the
HOLE corners of the crystal
+ t‘i‘ ) calibrator sub-chassis.
_[i (b) Lift eff the calibrator and lay
| N it, temporarily, on top of the
2% i.f. transformers,
odon . L __—| I (¢) Take out V5 to gain access to
oANLLED 1 s} the screw in the side of the
”““"4< ganged capacitor cover.
I 33 Remove this screw and the four
22& screws on top of the cover,
Eo{‘:’."n".” [ Replace V5.
ORILL 48A
*__ (d) Undo the ring-nut on the h.t.
% 1>—* ——4 ;witch. Liftdthe cover away
i I _A T : rom the ganged capacitor,
fove e A& Lay the h.t. switch on one side
AT 45 OEGREES | o of the capacitor assembly.
T2 744

Fig 3 - Mounting plate for crystal

ALL DRENSIONS N NOHES Fit the plate shown in Fig 3 to
the holes in the rear cover
bracket. Mount the crystal
calibrator and h.t. switch on

the plate,

calibrator

Freeing the meter and lamps

5. (a)
(b)
(e)

(d)
(e)

()

Page 4

Release the coupler between the ganged capacitor shaft and the dial shaft
(four grubscrews).

Take the leads off the 'S' meter terminals,

Replace the washers and
nuts,

Stand the set on its back, taking care not to damage the Pye plug and
take out the screws from the cable loom clips nearest the front panel,
Remove the screw from the cleat of the indicator lamp cable loom,

Release the captive screw on the indicater lamp bracket and withdraw the
bracket, complete with lampsa.

Turn the set right way up. Remove the three dial lamps by pressing the
spring-clip on either~ side of the lamp and withdrawing the holder,

Issue 1, 21 Mar 60
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Freeing the controls

6. (a) Remove the name-plate from the finger-plate:  do not replace the screws.,

(b) Remove all knobs, Fibre washers are fitted behind the TUNING knob.
The number mey vary from one to three. They ere fitted to provide a
gilent drive and must not be lost. It is advisable to replace the
TUNING knob after removing the finger-plate.

(¢) Using the 'bottomed' box-spenner, remove the nuts from both gzin control
shafts.

(d) Using the ring-nut tool, remove the locking rings from the tumbler
switches.

(e) Remove the finger-plate,

- (f) Remove the two countersunk screws reteining each of the following items:

SELECTIVITY switch, PHONES jack, CRYSTAL PHASING capacitor and B.F.O.
capacitor,

(g) Cneck that 2ll components are free.

Freeing the panel

7. (a) At each corner of the panel, a 1/l in. BOF bolt passea through the panel
into the carrying handles, Loosen each bolt about three turns.

(b) Place the receiver right way up with the panel over-hanging the front of
the bench,

(¢) Remove completely the bolts at the upper corners of the panel (loosened
in operation 7(a)). Catch the washers as they fall.

(@) .Release the handles by unscrewing the bolts at the lower corners of the
panél, Leave the bolts and washers in place.

(e) The die-cast coil box is held to the panel by four tapered hbrass screws.
It is most important that these screws should not be demaged. Choose a
screvdriver which is an exact fit and remove ell four screws.

(f) Remove the front panel,
Panel replacenent

8. The panel is replaced by repeating the operations in the reverse order to that
given above., Vhen first offering the panel to the chassis be careful to avoid
damage to the vernier scale frem the wavechange switch shaft. The clearance is

very smell. At the same time, ensure that the dial drive shaft engages the coupler
on the shaft of the variable capacitor,

9., Panels are not directly interchangeable with chassis. This is because the
height of the ganged capacitor is adjusted to take up manufacturing tolerances in
the dial drive assembly, Readjustment of the capacitor to accommodate a different
pansl entails the removdl of all soldered connasctions., Ag far ss pescible,
therefore, the panel should be identified with the chassis from shich it was taken.

Issue 1, 21 Mar 60 Page 5



RESTRICTIED
TELECOMMUNICATTONS ELECTRICAL AND MECHANICAL
E 74l ENGINEERING REGULATIONS

Replacing the dial drive cord
10. Under certain conditions of backlash, the drive cord may Jjump the pulley gear.
It mey also break, particularly at the points where it is secured to the pulley

gears, The repair procedure in each case 1is the same, except of course that no
replacement cord 1s needed in the case of a Jjumped drive,

VIEW IN DIRECTION OF ARROW X SHOWING CABLE FITTING ON PULLEY GEARS

ANCHOR PIN TO BE

LLEY N POSITION SHOWN
JOCKEY PU LH PULLEY GEAR RH PULLEY GEAR
N \ —7[
Ne_e ) ; @/
JOCKEY PuLLEY =f§| | ; ,
SPRING 7
. Q" .
A ===
ORIVE CABLE
!x
LH PULLEY =— R , RH PULLEY
= ==
<= THIS PORTION CUT QUT
. Tas TO SHOW DRIVE CABLE
.

T PASSING UNDER POINTER
. CARRIER

Fig 4 = Dial drive mechanism
11, The procedure is as follows:-
(a) Remove the set from its case as detailed in paragraph 3.
(b) Remove the gang cover as detailed in paragrsph A.
(¢) Remove the dial lémps.
(d) Remove the drive wire guard.
(e) Place the receiver face downwards, the top facing the operator,

(f) Unsolder the drive cord from the pegs on the pulley gears and from the
pointer (see Fig 4)& Sea vofe | i

jr e e
‘*Note: Where the pulleys are made of ‘nylon, as distinet from bakellte,
soldering tag secured by a screw is used instezd of & peg. As nylon
: softens with heat it is advisable first to estimate where the cord
Page 6 should be soldered to the tag, to remove the tag, make the soldered
Joint and-afterwards to resecure the tag by its screw!.
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(&)
(h)
(3)
(k)
(1)

(m)
(n)
(o)
(p)

(a)
(r)
(s)

()
(u)

(v)
(w)

(x)

(¥)

Rotate the TUNING control fully clockwise to the stop.

Slide the pointer to the high frequency end of the scale, ie to the right.
Remove the right-hand pulley gear from its shaft.

Solder one end of the replacement cord to the regy

Wind 3.1/4 turns of cord on to the pulley gear and use a piece of
adhesive tape to hold them in place.

Replace the pulley gear with the peg in the 9 o'clock position, ie to the
left,

Thread the cord over the right-~hand pulley, under the pointer carrier,
over the left-hand pulley and around the Jjockey pulley.

Take up nearly all the tension on the jockey pulley spring by pushing the
jockey arm towards the top of the panel,

Thread the cord through the top groove of the left-hand pulley gear, take
up the slack and solder the cord to the pegy

Remove the adhesive tape {operation (1)).
Turn the TUNING control fully anti-clockwise,

Find the half-way position of the cursor adjuster. This is important.
Some little time may be needed to find the position accurately.

Set the pointer against the zero mark on the logging scals and solder the
pointer carrier to the drive cord.

Rotate the TWITNG control so that the peointer reads 1000 on the logging
scale, The vernier dial must now read between 25 and 5,

If it does not, check that the cursor adjuster was set at its mid-point.

Rotate the TUNING control until the vernier dial reads zero. Note the
direction of movement of the pointer against the logging scale as this is
done, If, for example, the vernier reads 90 with the pointer set at
1000, the pointer must be moved to the right by a clockwise movement of
the TUNING control to set the vernier to zero. This indicates that its
original setting, when it was soldered, was too far to the left.

Restore the pointer to the left-hand end of the scale, resoldsr in its
new position and check as in (u) above.

Repeat as necessary until correct.

Replacing T4, Tj_or TL

12. These transformers have one coil which 1is movzd relative to the other to provide
variable coupling. Provided that there has been no alteration in the position of
the actuating arm on the shaft of 8D, no setting-up will be necessary. The i.f,
bandwidth tolerance is sufficient to accommedste small positicnal errors in the
moving ceil.

Issue 1, 24 Mar (0O Page 7
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13, Proceed as follows:=
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(a) Put the SELECTIVITY switch to the 'narrow' position,

(b) Remove all soldered connections to the trensformer,

(¢) Remove the split-pin holding the push-rod on to the actuating arm.

(d) Remove the two screws holding the transformer to the chassis.

(e) Lift the transformer from the chassis, guiding the metal end of the
push-rod through the hole in the chassis.

(f) Transfer the metal end to the push-rod of the replacement transfermer if
the ecriginal transformer is not rerairable.

(g) Replace in the reverse order to that given in (t) to (e).

14+ A possible fault on these transformers.is the failure cf the pig-tail leads to

the moving coil. In the case of T3 and T4, a subsidiary fault might be damage to
R2)4 or R26, due to the pig-tail shorting to the transformer case.
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Tl-744-
1«8

Fig 5 Shaft coupler fof wavechange

wiriteh

Replgcgngbyqurstn_SAw(wavechange switch)

15. On the first occasien which necess-
itates renewal of a switch wafer the
opportunity should be taken to cut the
switch shaft and fit a shaft coupler;

this will permit future renewal of wafers
SA1 to SA7 without removal of the front
panel, The shaft should be cut abcut

1 in. towards the front panel from SA7 znd
the coupler (see Fie 5) should bte fitted
so that the grubscrews are accessible with
the switch at positions 1 and 5 (see Fig

‘2504 for layout)., During removal cr

replacement of either portion of the shaft
the switeh must be in positicn 1 %o permit
free prssnge of the shoft throuch the
inter-cempartment earthing —ipers.

Replacing SA1 to 8A7

16. (a) BSlacken the two grubscrews on
the rear end of the coupler and
withdrew the shaft as required
through the hole in the rear
wall of the ceoil-box.

(b) Hote the connections, remove

faulty wafer(s) and fit new
one( s ).

(¢) Carefully replace the shaft and
tighten the grubscrews.

Tasue 1, 21 *ar 40
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Replacing SA8 or 8A9

17.  (2) Remove the front panel (see para 2 to 7).
(b) Slacken the coupler grubacrews nearest the front panel.

(¢) Remove the nuts from the two sorews securing the click-plate (and SA9 and
SA8) and withdraw the click~plate and stub-shaft assembly.

(d) Note the connections, remove the faulty wafer(s) and £it new one(s).
Note that SA9 may have a complete spare set of stator and rotor contacts

fitted and these can be brought intoc Use by replacing the wafer 180° from
its original pocition so that the spare contact tags line up with the
connecting wires,

(e) Refit the click-plate and stub-shaft assembly and tighten the coupler
. grubscrews,

(f) Refit the front panel,

Replacing wafers on SD_(SELECTIVITY switch)

18. The shaft of SD carries the actuating arms of the varieble selectivity trans-
formers. Great care must be teken to replace these in the same position along the
shaft, to prevent a side thrust developing in the plastic push-rods.

19. Proceed as follows:~
(2) Take out the twe No 4 BA screws which retain the shaft bearing plate.
(b) Turn the SELECTIVITY switch to 'narrow'.
(c) Remove the split-pins from the actuating arms of T4, T3 and Th.
(d) . Slacken the grubscrews of the three actuating arms.
‘e) 8lide the three actuating arms and the shaft bearing off the shaft,
(f) Unsolder the leads from the wafer(s).
(g) Remove the wafer(s).

(h) Reassemble the switch in the reverse order to that given above. Ensure
thet the push-recd actuating arms are held tightly to the switch shaft.

(§) After any repair involving stripping the SELECTIVITY switch, carry out an
i.f., bandwidth test (see Table 6).

Replacing the ganged capacitor (C9)

20, (a) Take off the crystal calibrator end lay it on top of the i.f.
transformers.

(b) Take out V5 to gain access to the fixing screw in “he side of the
capacitor cover.

Issue 1, 29 Mar 60 Paze 9
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(¢) Remove this screw and the four screws on top of the cover.
(d) Lift off the cover. Use the tool shomn in Fig 2 to release the h.t,

(e)

(£)
(g)

(h)

(3)
(k)
(1)

(m)
(n)

(o)
(p)
(a)

(r)
(s)

(t)
(u)

(w)

Page 10

switch,

Use the plate shown in Fig 3 to mount the crystal calibrator and the h.t.
switch on the rear cover bracket of C9.

Untie the crystal calibrator pick-~up lead.

Unsolder all leads to C9 at the capacitor end, including all anti-
oscillation earths.

Remove the two MNo 2 BA screws holding the front cover bracket of C9 and
remove the bracket.

Slacken both grubscrews on the capacitor side of the flexible coupler,
Remove the three No 2 BA brass nuts holding the cepacitor fixing flanges.

51lide the capacitor to the rear and 1lift to remove it completely, Do
not disturb the settings of the knurled adjusting nuts.

Transfer the flanges to the replacement capacitor.

Mesh the plates of the;replacement capacitor fully and fit it to the
chassis.

Rotate the TUNING dial to the low frequency end stop.

Replace the three No 2 BA nuts, but do not tighten them fully.

Slacken the grubscrews on the drive side of the flexible coupler. Check
that the coupler may be spun freely on the junction of the shafts, If
necessary, reposition C9. .Tighten the three No 2 BA nuts,

Tighten the shaft grubscrews.

Replace the cover bracket.

Replace all connections including the crystal calibrator pick-up lead.

Replace)the cover and carry out a calibration check (see para 33 and
Tdble L),

The oscillator end plates may require adjustment of the slotted sections
in order to obtain 0,5% calibration accuracy over the band. These
ad justments must be made on range 1.

Carry out the normal calibration procedure (Table 4), On range 1 check
at 1Mc/s intervals, beginning at the 1l.f. end of the band. Move the
segment next to be disengaged outwards to increase the local oscillator
frequency, or inwards to decrease it. Check that the rotor does not
short-circuit the vanes at any point,.
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(x) After sach adjustment and before making measurements, replace the cover
in order to establish the same atray capacitances.

(y) On completion of the calibration procedure, replace the h.t. switch and
the crystal calibrator before finally securing the cover.

Backlash in drive

21. Backlash in the drive may take three forms of which pointer backlash or drive
slip is more likely. The third form is only likely when the equipment has been
subjected to severe mechanical shock.

Pointer backlash

22, After being in use for some time the pointer may cease to move with movement of
the TUNING control, or may move in a Jerky fashion, although the vernier drive
follows the TUNING knob as before,

23, The probable cause is dust or grease etc on the pointer track-rods. This
should be wiped off with carbon tetrachloride. 0n no account must oil be applied
to the track-rods,

Drive slip

24h. The vernier diel is driven by being gripped between a fixed and a spring loaded
flange on the TUNING knob shaft. The amount of grip may be varied by means of a
nut, which varies the pressure on the spring. The nut is held by a grubscrew,
which may be seen from below the set by rotating the TUNING control. Do not allow
the vernier to be gripped too tightly as this will make the drive very stiff,

25, Another cause of drive stiffness, which may cause apparent (although not actual)
backlash, is incorrect positioning of the flywheel on the TUNING shaft. To correct
this, rotate the TUNING until the hold in the flywheel lines up with the hole in the
bottom edge of the panel, Insert a thin serewdriver, slacken the flywheel grubscrew
and reposition the flywheel to give a free-running drive.

Normal backlash
26. The symptom here is that although both the pointer and the vernier are following
the movement of the TUNING knob, tuning in a signal from opposite sides produces a
different reading on the vernier scale. When this effect exceeds 1° of the vernier
scale it should be ettended to., Probable causes are:-

(a) Distortion of the flexible coupler.

(b) Ganged capacitor bearing seized or too tight.

(¢) Main gear bearing seized or too loose,
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ALIGIMENT AND_TESTING

aneral

27. The sensitivity of the receiver is such that no attempt at r.f. or i.f. align-
nent, or testing, should be made except in an effectively screened cage.

Test_equipment
78. The test equipment required is given in Table 1.

Table 1 - Test equipment

Ttem | Designation \  VAOS Part No
; 1—V :‘é;énal generator, No 12 i - 24/2D 02674
; O; Signal gene;:tor, No 1, Mk 3 2,,/7D 00394

2 3 Signal generator, No 13 Z4/"D 3941

j or or

Pob Signal generator, No 18 ‘ 24/2D 04302

! Wattmeter, absorption, a.f., No 1 Z4/7D 00661

; 5 Instrument, testing, Avometer, universal, 50-range, Mk 2 Z,4/ZD 00207

i 7 Frequency meter, SCR 211 2L/7C 1441

5 8 Voltmeter, valve, No 3 ZL4/7D 00657

i 9 Oscillator, beat frequency, No 8 21/7ZD 00187

' 10 | Oscilloscope, type 13A Z4/105/831

I.F. amplifier alignment

Freliminary

22, (a) Set the receiver controls es follows:-

R.F. GAIN raximum

A.F, GAIN maximum

B.F,O, . OFF

CRYSTAL PHASING OFF

TUNING he.f. end of scale
Wavechange switch 5

AV.C, OFF

N.L. . OFF

A,F, FILTER OFF

SELECTIVITY 'broad!

(b) Remove Vi

Fage 12 Issue 1, 21 Mar 60
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(¢) Remove the cover from the r.f, section of the coil compertment.
(d). Unsolder the lead to the point marked 'X' shown on Fig 2504. Connect a

signal generator (D or 750 termination) set to 450ke/s, modulated 30% at
300c/s, between this lead and chassis.

(e) Connect the a.f. wattmeter, set to 600Q, 200w, to the 6000 output
terminals of the receiver. Plug a pair of headphones inte the receiver.

(f) Tune the signal generator over the i.f. range, setting the signal
generator output level to give a reasonable receiver output, to ensure
that all i.f. circuits are working.

(g) Proceed as detailed in Table 2.

Table 2 - I,F, alignment

: Serial ; : . ; Observations
{ No Action ! and remarks
| 1 Align all i,f, transformers to give meximum

audio output in the headphones i
2 Switch the signal generator to c.w.

3 Put the CRYSTAL PHASING control to the
12 o'clock position

L Switch on the set B.F,0. control and set it A.F, note heard in phones
to one of the white lines

5 Put the SELECTIVITY switch to ‘narrow'

6 Tune the signal generator around L50kc/s ! Indicating that the !

until the output meter reading suddenly signal generator is tuned
increases to crystal frequency j
{
7 Adjust the signal generator tuning for i+ If the b.f.o. is not {

i maximum a.f. output. Reduce the output of | aligned correctly some

i { the signal generator until the a.f. output f ad justment of the control.
: ©is 50mW t may be necessary to avoidi

being near zerc teat

8 Use a completely non-metallic trimming tool !
Tor these adjustments

S Adjust 221 the 1i.f. cores for maximum reading  Reduce the signzl
on the output meter geners=or outpuT 23
necessasry
10 Zepeat this operation, tuning the signsl Input for 5Cm cuzout
generator for maximum a.f. cutput each tine, should be & %o 3V

until nc :u*ther 1mprovemen: can be race
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Table 2 - (cont)
Segial Aotion Observations
)
11 Use Frequency meter, SCR 211 to measure the Frequency must be

‘ actual frequency of the signal generator
output. Note thils frequency

42 | Turn the B,F.0. and CRYSTAL PHASING controls
! - to OFF. Switch on the signal generator
? modulation (30% at 300c/s)

; 13 © Set the r.f. cutput of the signal generator
3 ' to 25uv

14 Turn the A,F. GAIN control to maximum and
restore the a.f. output to 50mW by screwing
i the lower core of T4 (the core nearest the
chassis) towards the top of the former

15 Put the SELECTIVITY switch to the 'broad'
position. Starting at 460kc/s, tune the
signal generator over the entire i.f,. pass-
band, noting the general shope of the
response curve

Tune to the lower pesk. Slowly and care-
fully adjust the core of T2 so as to set the
a.f. output to the mean of the two peaks

16

17 Check the response again. Repeat operation

16 if necessary

Put the SELECTIVITY switch to 'narrow'.

Tune the signal generator for maximum output.
Adjust the lower core of T (see operation
14.) to give a 50mW a.f. output

18

19 Put the SELECTIVITY switch to 'broad'.

Check the response again, paying particular
attention to the change in response between
the highest and lowesat points of the 'flat’

g portion

Turn the SELECTIVITY switch to the second
intermediate position (see Fig 2501b) and

20

when there is a pronounced dip following the
low frequancy peak

21 Carefully adjust the top (furthest from

| | chassis) core of T1 to give as nearly symmet-
‘ rical a response as can be Jjudged from the
behaviour of the output meter

Page 1k

sweep the signal generator over the pass-band, |

i the operator's judgement

" ment can only be aecquired
~with practice

L50ke/s *1.5kc/s, If
not, the crystal must be
changed

This gives a margin of
gain for future curve
shaping operations

The response will be
asymmetrical: one peak
will be much higher than
the other

| Turn T2 clockwise to

raise the low frequency |
peak and vice-versa

The level must not change
by more than 1.5dB over
the 'flat' part of the
response

One side of the response
curve will fall more
steeply than the other

This is purely a matter of]

and, skill in the adjust-~
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Table 2 - (cont)

TELECOMMUNICATIONS
E 7l

iéerial ?

Mo

Observations
and remarks

22

23

; 26
i

Action ; E
Put the SELECTIVITY switch to 'narrow' and g
readjust the bottom core of T1 to give a 50mW

a.f. output with the signal generator tuned %
for maximum output

Put the SELECTIVITY switch to 'broed' end i
again check the response, Repeat the ;
adjustments ss necessary. Do not attempt

to 'fill up the dip' in the response by ‘
adjustment of the top core of T1 with the
SELECTIVITY switch in the 'broad' position,
The indication on the output meter is far too
coarse for this to be done successfully

Plot o broad selectivity curve and compare
with Fig 6 as a final check., Units in
possession of a ganging oscillator
(wobbulator) should use this instrument for
this alignment,

The input to each 1.f. stage for 50mW output
should be approximately as follows:-

Grid of V6 - 41mV

Grid of V5 =~ 220uV’

Grid of V3 -  25uV

Replace V&4 and the lead to point 'X' on |
completion of the alignment 1

. e mew oL e

Due to the inherent non- |
linearity of the test |
instrument, the low
frequency peak will i
appear higher than the :
centre and the high
frequency peak

30, For details of i.f. bandwidth tests, see Tetle 6,

Set b,f.0, alignment

34. Before proceeding with the r.f., alignment the set b.f.0. must be adjusted so
that zero beat can be obtained on a correctly tuned signel with the B.F,0, control

in the 12 o'clock position,

Issue 1, 21 Mar 60
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Table 3 ~ B,F,0. alignment

{ Serial , Observations
L No . Action and remarks
1 Remove V4. Set the receiver controls as
follows:-
R.F, GAIN maximum
AF., GAIN maximum
. B.F.O, 12 o'clock position
- CRYSTAL PHASING OFF
TUNING - any position
Vlavechange switch 5
A V.C. oN
N.L. OFF
A.F, FILTER OFF
SELECTIVITY 'narrow’
2 Plug in a pair of headphones
3 Connect the (750 or 'D' termination) output
of & signal generator set to 450ke/s on c.w.
to point 'X' shown on Fig 2504
4 Tune the signal generator to the peak of the Zero beat should be
i.f. response using the receiver 'S' meter obtained if the b.f.o. is
already aligned
5 Adjust the core of T7 for zero beat if the . The a.f. tones heard when
b.f.0. is off frequency the B,F.0. control is on
elther of the white lines
should be approximately
the same

32. BSee para 39 for b.f.o. testing.

Local oscillator alignment

33. No attempt should be made to realign the local oscillator until the i.f, and
b.f.0. circuits have been tested and if necessary, realigned.

Preliminary

34. (a) Set the receiver controls as follows:-

R.F, GAIN maximum

AF, GAIN maximum
SELECTIVITY '‘narrow’

B,F.0. 12 o'clock position
CRYSTAL PHASING OFF

AV.C. OFF

N.L. OFF

A.F. FILTER OFF

Wavechange switch 1

TUNING 28Mc/s
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(b) Connect Frequency meter, SCR 211 to either of the receiver zerial plugs
via a 10pF capacitor.

(¢) Plug & pair of headphones into the receiver.

(d) Refer to Fig 2503 for the location of the trimmers and coils mentioned in
the following operations,

R —

(e) The oscillator alignment procedure is detailed in Table L.

Table 4 - Local oscillator alignment

| Se§ia1 ; Action ! Remarks
I : |
| 1 Inject a signal at 28Mc/s from the frequency meter i
2 - Tune the receiver to zerc bheat %
3 Set the cursor adjuster to the mid-point of its Fointer indicates |
travel 28Mc/s +0,5% :
N Set the pointer to 28Mc/s by use of the TUNING
control, if the pointer does not indicate 28Mc/s
*0,5%
5 Adjust C89 for zero beat
6 Inject a signal at 14Mc/s from the frequency meter
7 Tune the receiver for zero beat Pointer indicates
: 14Mc/s +0,5%
8 Set the pointer to 14Mc/s and adjust the core of
116 for zero beat, if the pointer does not
indicate 14Mc/s *0,5% .
9 Repeat the adjustment of coil and trimmer until
the calibration at the frequencies given is within
the tolerance of *0,5%
10 Repeat at the frequencies given below, adjusting Tolerance at all
the trimmer at the high frequency end and the core | check points is
of the coil at the low frequency end of each range | *0.5%
H.F. ! ' L.F. )
Range calibration Tol [ Trimmer calibration Tol i Coil
v point point ) )
1 28Mc/s +140ke/s 89 14Mc/s $70ke/s | Lk
2 12Mc/ 3 *60ke/s €90 EMc/s *30ke/s L8
3 5.6Mc/s’ +28kc/s Co4 2.5Mc/s | H2.5ke/s l L12
A 2.5Mc/s +12,5ke/s 97 1.2Mc/s *6ko/s LI16
5 1Mc/s +5ke/s | €100 GuEMe/a +2.5ke/s - L20 |
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Table 4 - (cont)
Se;ial ' Action Remarks
e e
1
11 Disconnect the frequency meter ; !
! 1
12 See para 20 for details of moving vane 5
-adjustments, if the need to realign was
occasioned by the replacement of (9

R.F. amplifier end mixer alignment

35. No attempt should be made to realign the r.f. and mixer stages until the i.f,
and local oscillator stages have been tested and, if necessary, realigned. The
alignment procedure is detailed in Table 5.

Preiimiﬁary

36. (a) Set the receiver controls as follows:-

AF, GAIN maximun
R.F., GATM maximum
SELECTIVITY 'narrow'
B,F,0, 4 OFF
CRYSTAL FHASING OFF
AV.C, OFF
N.L, OFF
AF, FILTER OFF
Wavechange switch 1

TUNING 28Mc/s

(b) Connect a signal generator (No 13 or 48) via its 750 output termination
to one of the receiver aerial plugs., Set the signal generator to give
* an input to the receiver of 10uV at 28Mc/s, modulated 30% at 300c/s.

(¢) Connect an a.f. wattmeter (6000, 200mW) to the 6000 output terminals on
the receiver. . ’

Table 5 - R.F. and mixer alignment

Se;ial Action i Remarks :
o] !
1 Tune the receiver to the signal generator, Adjust :
the AF, GAIN to give 50mW a.f., output !
2 Adjust C1, C18 and C35 for maximum a.f, output See Fig 2503
for location
of trimmers
3 Set ‘the signal generator to 13.3Mc/s with
- | modulation as before
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Table 5 - {cont)

—mSerial '

No | Action . Remarks |
L | Tune the receiver to the signal generator and
adjust the cores of L1, L2 and L3 for maximum a.f,
output
5 Repeat operations 1 to 4 until no further
improvement can be mede
6 Repeat the alignment on each band at the test
frequencies given below
Range Frequency Trimmers Frequency | Coils
i 28Mc/'s c1, €18, C35 13.3Mc/s 4, L2, 13
2 12Mc/s c3, €20, C38 6Mc/s L5, 16, L7
3 5.4Mc/s C4, C22, C4O 2.6Mc/s L9, L10, LM
4 2.3Mc/ s C5, C24, C42 1.2Mc/s 113, 144, 145
5 1Mc/s | €6, C25, C43 - 0.52M¢/s 117, 148, 119
7 Disconnect the signal generator and output meter
i at the end of the test ‘

Crystal calibrator adjustment

37. Wrap a lead from the ANT terminal of a Frequency meter, SCR 211 around the
power cable leading to the crystal calibrator, Set the frequency meter to 500kc/s.
Switch on the set crystal calibrator. The beat note heard in the frequency meter
headphones must not exceed 250c/s. If it does, remove the sliding cover from the
crystal calibrator trimmer C85 and adjust C85 for zerc beat. Workshops in posses-
gion of standard wavemeters should use these in preference to a frequency meter for
this test, Where possible the use of the standard frequency transmissions (MSF or
WWV) can be used to give an accurate check of crystal calibrator frequency.

'S!' meter zeroing

28, Turn the R,F. GAIN control of the receiver to maximum and short-circuit aerial
and earth, Put the SELECTIVITY switch to 'narrow'. Adjust R60 until the 'S'
reter reads gzero. :

OVERALL TESTING

1,F, amplifier bandwidth

Preliminary

39, (a) Remove Vi.

(b) Remove the cover from the r.f, section of the coil ccmpartment,
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(c) Connect an a.f. wattmeter (6000, 200mW) to the receiver output terminsls.
(a) Connect a signal generator, set to the band centre frequency noted in
Table 2 item 11, between point 'X' (Fig 2504) and chassis. Do not
unsolder the lead to point 'X', Set the signal generator attenuator to
50uV, modulated 30% at 300c/s (4COc/s if Signal generator, No 1, Mk 3 is
being used).
(e) Set the receiver controls as follows:-
R.F, GAIN maximum
AF. GAIN maximum
B.F.O. OFF
CRYSTAL PHASING OFF
TUNING l.f. end of scale
Wavechange switch 5
AV, C, OFF
N.L, OFF
A.F, FILTER OFF
SELECTIVITY 'broad’
(f) Adjust A.F, GAIN for 50mW sudio output.
(g) The procedure is detailed in Table 6.
Table 6 -~ I.F. bandwidth tests
se;;i’"l Action o Test limits |
o : ;
1 Increase the r.f. input by, 3dB. Detune i Difference between the two |
the signal generator on each side of the frequencies so obtained E
band centre until the a.f. output is must exceed 9kc/s 1
again 50mW ;
2 Increase the r.f. input b& a further Difference between the two
42dB (45dB total). Detune each side of frequencies so obtained :
the band centre for a 50mW a.f., output { must not exceed 2ikc/s ?
: i
3 Repeat the test at each position of the %
SELECTIVITY gritch, to the limits given |
Selectivity Bandwidth (ke/s)
switch ~3aB ] —L5dB t
. | e
'Broad’ greater than 9 i Less than 24
1st intermediate greater than 4 ‘ Less than 16
2nd intermediate greater than 2.5 ; Less than 13
'Narrow!' , greater than 2.0 i Less than 12
N Switch off the signal generator modula- !
tion. Put the SELECTIVITY swltch to
. 'narrow' and CRYSTAL PHASING contreol to
' the 12 o'clock position |
Isaue 1, 21 Mar 60 Page 21
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me e Table 6 - (cont) _ CNCTIEERING RECULATIONS
Se \ H
““ﬁial ; Action ; Test limits !
) e e o+
5 | Connect a valve voltmeter switched to d.o.

between the €72 side of R36 and chassis
(chassis positive)

o e e o eyt e

output on the valve voltmeter

i
i
!
g
i
i
1

7 Set the signal generator output to give i
0.5V on the valve voltmeter '
8 Tune off by 1kc/s on either side. Adjust ' Increase in signal generator

|
}
!
|
6 ! Tune the signal generator for maximum
|
!
!
|
i

the CRYSTAL PHASING control for maximum -output must exceed 55dB
. rejection, Increase the signal generator :
' -outout until the valve voltmeter reads 0,5V

again

B.F.0. frequency range

40. With the receiver tuned to the crystal as in Table 2, serial Nec 6, insert a
pair of headphones., Switch on the b.f.o. Turn the B.F.0. control each side of

the 12 o'clock position. The &.f. output should be within +33B over the beat-note
range 500c/s to 2.5ke/s.

1

Signal-to-noise ratio (voice)

41. (a) Set the receiver controls as follows:-~

R.F. GAIN maximum
A.F. GAIN maximum
CRYSTAL PHASING OFF
TUNING 30Mc/s
Wavechange switch 1
A.V.C. OFF
N.L. OFF
A.F. FILTER OFF
SELECTIVITY Ybroad!
B,F.0. OFF

(b) Connect a Signal generator, No 13 or 18 to either of the zerial plugs
(750 output termination). Set the signal generator to 10uV, modulated
30% at 300c/s and tune it to the receiver.

(c) Connect an a.f, wattmeter (6000, 200m¥) to the 6000 receiver output

terminals. Reduce the a.f. gain of the receiver until the a.f. output
is 50mW.

(4) sSwitch off the signal generator modulation, The output must fall by at
least 41548, .

(e) Repeat the test at each of the frequencies given in Table 7, with the
same r.f. input and to the same limit,
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Table 7 - Signal-to-noise ratio (voice and c,w.)

Range Frequency (Mc/s) ’

1 30 20 12.3

2 12.5 805 5'3

3 5.7 3.8 2.5

L 2.5 1.7 1.15

5 1.1 0.75 0.5
Signal-to-noise ratio to be at least 15dB
with r.f. input of 5uV (attenuator set to
10uV), on voice and 1uV (attenuator 2uv) 3

i On C.W, ‘

Signal-to-noise ratio (c.w.)

42, (a) Set the receiver controls as follows:~

R.F. GAIN meximum

A.F., GAIN maximum

CRYSTAL PHASING OFF

TUNING 30Mc/s

Wavechange switch 1

AV.C, OFF

N.L. OFF

A.F, FILTER OFF

SELECTIVITY ‘'narrow'

B.F.O, 12 o'clock position

(b) Connect a signal generator to either of the aerial plugs (750 output

termination). Set the signal generator to 30Mc/s unmodulated, output
ZU.VQ

(c) Connect an a.f. wattmeter (6000, -200mW) to the 6000 output terminals.

(d) Plug in a pair of headphones. Tune the signal generator to the receiver
(zero beat). Adjust the B,F.0, control fcr an a.f. output at approx-

imately 1ke/s. Remove the headphones. Set the A,F. GAIN control for
50mW output

(e) Switch off the signal generator carrier. The wattmeter reading must
fall by at least 15dB. Repeat to the same 1limit and with the same r.f.
input, at each of the frequencies given in Table 7.
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tmage rejection

1.3, (a) Set the receiver controls as follows:—
R.F. GAIN maximum
A.F. GAIN maximum
Wavechange switch 1
TUNING 30Mc/s
A .v. C L ] OFF
Nu L » OFF
B,F.0, OFF
CRYSTAL PHASING OFF
SELECTIVITY 'narrow'
A.F, FILTER OFF

(b) Connect a signal generator set to 30Mc/s, 10uV, modulated 30% at 300c/s,
to either of the aerial plugs. _

(¢) Connect an a.f, wattmeter (6000, 200mW) to the 6000 output terminals of
the receiver,

(d) Tune the signal generator for maximum a.f. output on the receiver.
Reduce the a.f. gain of the receiver until the a.f. output is 50,

(e) Tune the signal generator to 30.9Mc/s. Increase its output by L0dB.
Tune the signal generator for maximum a.f. output on the receiver,
Adjust its attenuvator until the a.f, output on the receiver is again 5CmW.
The signal generator output must be at least 304B above 10uv. '

(f) Repeat the test at each of the frequencies given in Table 8,

Table 8 ~ Image rejection
Range Signal frequency Image frequency Image rejection (min)
1 30Mc/s 30.9Mc/s 304B
2 12.5Mc/s 13.4Mc/s 1,0aB
3 5.7Mc/s 6.6Mc/s 653B
4 2.4Mc/s 3.3Mc/s 8048
5 1.4Mc/s 2.0Mc/s 8048
Input 5uV (10uV on attenuator), modulated 30% at 300c/s
Page 2l Issue 1,21 Mar 60



ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

A,V,C, response
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4., (a). Set the receiver controls as follows:-

A,F. FILTER
TUNING

Wavechange switch

N.L.

B.F.O0.

CRYSTAL PHASING
A.F. GAIN

R.F. GAIN
AV.C.
SELECTIVITY

OFF

any position
any position
OFF

OFF

OFF

maximum
maximum

OFF

'narrow'

E 744

(b) Connect a signal generator set at the receiver freguency, with an output
of 10uV, modulated 30% at 300c/s, to either of the zerial terminals.

(¢) Connect an a.f. wattmeter (6000, 200m¥W) to the 6000 receiver cutput

terminals,

(d) Tune the signal generator to the receiver.

5CuW/ a.,f, output on the receiver,

(e) Put the A,V.C. switch to ON.

(f) Increase the signel generator output by 804B.

receiver must not increase by more than 6dB.

Adjust the A,F, GAIN for

The a.f. output of the

(g) Repeat at each setting of the SELECTIVITY switch to the limits given in

Table 90
Table 9 - A,G.C. response
SELECTIVITY Maximum rise in output
position for 804B change of input
'Narrow' 638
2nd intermediate 74B
19t intermediate £4B
'Broad! 1838

Receiver set to 50mW ocutput with input of 5uVv
(10uv on attenuator) and A.V.C. switch OFF.

I,F. rejection

45. (&) Sct the receiver controls as follows:—

A.F, GAIN
R.F. GAIN

Wavechange switch

TUNING

A.vnco

N.L.

B.F.O.

A.F, FILTER
CRYSTAL PAASING
SELECTIVITY

Issue 1, 21 Mar 40

maximum
?aximum
L80ke/s
OFF

OFF
OFF
OFF
OFF
‘narrow!
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(b) Connect a signal generator, set to give 48Cke/s, modulated 30% at 30Cc/s
(400¢c/s if using Signal generator, No 1, Mk 3), to either of the aerial
plugs. Set the signal generator attenuator to 10uV (5uV input to set).

(c) Connect an a.f. wattmeter (6000, 200mW) to the 600N output terminals of

the receiver and tune the receiver for maximum a.f. output. Adjust the
AF, GAIN until the receiver output is 50mW,

(d) Tune the signal generator to 4L50kc/s. Increase its output until a
reading is obtained on the output meter. Tune the signal generator for
maximum output near 450ke/s. Adjust the signal generator attenuator for
a receiver a.f. output of 50mW,

(e) The increase in signal generator attenuator reading must be at least 55dB,

I.F. output

465. (a) Set the receiver controls as follows:-

R.F. GAIN maximum

A.F. GAIN any position
TUNING any position
Vavechange switch any position
AV.C. QFF

N.L. « QFF

B.F.0. OFF

A.F, FILTER OFF

CRYSTAL PHASING OFF
SELECTIVITY 'narrow!

(b) Connect a signal generator set to 10uV, at the receiver frequency and
modulated 30% at 300¢/s to either of the receiver aerial terminals.,

(¢) Connect a valve voltmeter via its probe to the i.f. output plug.

(d) Tune the signal generator to the receiver. The i.f. output must be at
least 100mV,

Operation of noise limiter

47. No quantitative test on this part of the circuit can be carried out without a
noise generator. The following check provides some assurance that the circuit is
operating.,

48, Move the receiver out of the screened cagse. Tune to a noisy part of the band
without an eerial connected.: - Connect a c.r.o. to the 6000 output terminals.
Adjust the c.r.o. gain controls until the noise 'grass' is one inch high, Switch
on the noise limiter. The noise height should fall to about a quarter of an inch.

A.F, response

49. (a) Connect an Oscillator, beat frequency, No 8 via a 100kQ resistor to the
P.U., terminals of the recelver.

(b) Connect an a.f. wattmeter (5000, 2W) to the 6000 output terminals.
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liste: This Page 27, lssue 2, supersedes Pages 27 and 28, Izeue 1, datsd 21 Mar 60.
These pages have been revised throughout,

ce ~Set the SELECTIVITY S#ITCH to BROAD end the NOISE LIMITER SWITCH to
OF‘F‘ L) o

d. Turn the AG GATIl to maximum, Set the b.f.o. to 1ke/s and adjust
its output to give 1V a.f, output from the set. Keeping the b.f.0,

output constant, check the frequency response against the limits in
Table 10,

Table 10 -~ AF., response

Frequency Output
e e st - - e
1ke/s CdB = W
3000/5 - 7kc/s g el
Below 300¢/s -1dB to =548 (at 400c¢/s)
Above Tke/s “1dB to ~348 (at 10ke/s)

L.,F, filter response

50e¢ a, With the equipment connected as in para 40 and the signal generator
modulated 30°/0 at 1ke/s using an external b.f.6., tune the b.f.o., to
give a maximun a.f, output with the AF FILTER switch to O, Iiote this
frequency and a.f, output level,

b, Detune the b.f',0, on each side of the peak until the a,f. output
is 648 dowm on that level noted in para a, above, The difference
between the frequencies at vhich this occurs must be not less than 100c¢/s.

Ce Repeat for a fall in a.f. outprut of 25d8 dowm on that frequency
noted in para a., The difference between the frequencies must not be
greater than 250¢/s.

E{E8¢/ 2146 /Tels
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