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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ELECTRICAL AND MECHAMNICAL TELECOMMUNLCATIONS
ENGINEFRING REGULATIONS E 163

By Command of the Army Council)

RECEPTION SETS R106,MKS 1 AND 2.

TECHNICAL HANDBOOK - UNIT REPAIRS

GEI'ERAL
1. Wo adjustients, excent those detailed in this Regulation, will be made to the
receiver by unit repair sections since the accuracy and sensitivity of the set

depend on very accurate alignment and adjustment carried out in Base workshops,

2, For technical descrintion, circuit diagrams and component tables, refer to
Tels E 162,

SETTING-UP INSTRUCTIONS

3. The receiver is set up for normal operation ag followss—

(a) Ensure that the appropriate power supply unit is connected to the set s
but it is at this stage switched OFF, For overation from 100-250V 4.C.
mains use the Suwply unit, rectifier, No, 5, and for 6V D,C, battery
operation use the Supply unit, vibratory, No, 2.

(b} Select the ampropriate plug-in coil unit and insert it in wosition din
he receiver (see para 3, Tels E 162),

S
Q
o

Comnect the loudsnealer, if required, to the terminals at the rear of the
set, If a loudspecker is not used, these terminals must De short-circuited,
Do not stancd the loudspealzer on the receiver cabinet,

(&) The aerial terminals are located on the left~hand side of the receiver,
If a single wire zerial or unbalanced feeder line is to be used, connect
the azerial or feeder lead to the terminal nearest the front -anel and
connect the flexible earth lead to the other terminal, If a balanced.
transmission line is used, connect it to both terminals and in this case,
the flexible earth lead is not used,

(e) Switch on the P,S,U, and switch on the H,T, to the receiver at 375 ;
(terminals BSW at the back must be short-circuited if the receiver is
not to be used on a relay system),

(f) Tune the receiver by setting the dial to the scale reading given by the
calibration chart on the coil unit for the frequency desired.,

( g) Set the R,F, GAIN, RV1 and AUDIO GAT, RV33 to give the required outout
level,

(h} The selectivity control, C46, when used with the crystal filter in cincuit
gives minimun selectivity in the vertical nosition, Selectivity is
increased by rotating the knob either way, When the erystal filter is
not in use, this control acts as an I,F, trimmer, and should be set to
give maximum volime,

Issue 1; 20 May 5.4 Page 1
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TELECCMIUNICATIONS EIECTRICAL AD MECGIANICAE

E 163
(3

(k)

(1)

L

. IP it
AT, must first be switched OFF at swibtch S#5,

EIGINEERING REGULATIONS

The FHASTVG control and crystal filter switch is gsed when receiving
C.7, or M.Cs7, In position O the crystal is short-circuitec; in any
other position the PHASTNG control may be used to eliminate any one
interfering station more than 300c¢/s away from the required station,

The C,¥%, 030, switch and control is used on C,¥, to give an aucible
notey, or on 1I,C.W. to assist in the location of a weak station, Rotating
the control varies the pitch of the beat note,

The 4,V,C. switch, SW2, may be used as required on R,T. or 1,C.\V., A.V.C,
should not be used when the C¥. oscillator is in operation,

is desirec. to change the coil unit while the set is in operation, the

ROUTINE TECHNICAL MAINTENANCE

Receiver

Be Dailys~

(2)

(0)

Check 211 controls for smoothness of action and freecom from backlash,
especislly the main tuning control, If the tuning control is defective,
renvort immediately, Do not remove the wormwheel casing,

Clean the outside of the case, Examine external cables anc plugs
ensuring that these are in good condition and that all connections are
tight, :

s Monthlys -

(a)

(b

(e)

(a)

Page 2

Remove the receiver from its case and remove the baseplate, Brush sut
all dust, being careful not to disturb any R.F. wiring or damage the
vanes of the tuning capacitor, Remove the coil unit and clean out the
coil compartment, If a portable air blower is available, use this in
vreference to a brush for cleaning the equipment,

Check 211 valves for loose top caps and bases, repvlacing any that are
defective., FEnsure that all valve pins make good contact with their
sockets, Test all valves,

wamine all soldered joints, repairing any that are loose or broken, .
Check that all components are firmly mountec and that no fixing nuts or
screws are loose,

Ensure that the contacts on 81l coil units and in the coil compartment are
clean and make good contact with each coil unit in position in turn.

Clean the sliding earth contacts on each gang of the tuning capacitor

and. lubricate with a trace of grease PX 7.

Check the calibration of the receiver on all bands, using either the

Wavemeter, class D, cr the Frequency meter, SCR 211, If re-calibration i
or re-alignment is necessary, the set must be returned to Base workshopse

Issve 1, 2 May 54
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Pover supoly unit

7+ Monthly:-

Remove the P.S.U, from its case and clean it thoroughly, Check all connecting
wires and soldered joints and check the continuity of all choke and transformer
windings, Check the external cable to mains or battery, Check all input and
output voltages or load, If both types of P,S,U, are held, both units should be
checked,

Unit maintenance record

8. On completion of maintenance the appropriate entry will be made on AF B2664
(see Table 1003).

FLAULT FOIDING

9. 1In the event of a fault cccurring on the receiver, it may be localiseds=-
(2) by observing the action of the controls
(b) by making the voltage and resistance checks detailed in Table 1007

(¢) by detailed testing of components,

10, Table 1001 has been drawn up for a Mk 1 receiver, The corresponding values for
the Mk 2 receiver should generally be similar, Where the values differ widely, both
are noted, The readings were taken under the Pollowing conditions » using Instrument
testing, AVO, universal, 46 range, Mk T or 50 range,

(2) . Semeter switch OFF

(b)' AUDIO GATN at 40

(e) 4,¥,C. OFF

(8) €., oseiliator OFF

(e) Selectivity set vertical

(f) PHASTNG at 5

(8) RP§ GATN at'10

(h) H,T, ON

(j) No phones in use and loudspeaker terminals linked
(k) Coil unit for 50-100ke/s range,

1. Table 1002 gives a number of possible faults and the action required,

Note: The next page 1s Page 1001,

Issue 1, 20 May 54 Page 3
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Table 1001 - Voltage and resistance test figures
Valve base |D,C, voltage| Resistance
Valve |Electrode| pin No, to chasgis | to chassis Remarks
Mk 1 Mk 21 | "Mk 201k 1 Mk 2
V1 | Anode 2 3 1 250 220 | 30xQ LOKQ
Screen 3 L4 | 100 85| 24k0
Cathode 5 8 | 3,0 3
Crid T/C T - 750kQ 1,500 with A,V,C, ON
V2 | Anoce 2 3 | 250 220 30k LOkO
Sereen 3 L | 100 851 2LX0
Cathode 5 8 11.5 3000 - HMaximum with minimm R.F,
10k0 gain
Grid T/C - 75010
V3 | Anode 2 31 250 2207 30k0 LOkO
Screen 3 L 65 85 {200k
Cathode 5 8 | 3.0 5k
Crid T/ /01 - &
VL | Anode 2 3 | 250 220 | 30k LOKO
Screen 3 L 1100 851 50k0
Cathode 5 8 - -
Grid T/C T/C |=2,4 20k0
V5 | Anode 2 3 | 220 200 | 200 LOkO
Screen 3 L 1400 85 | 240
Cathode 5 8 | 2,6« 3000 - WMaximom with minimum R.8.
33 10k gain
Grid T/ /| - 750K 1,50 with A V.C, ON
V6 | Anode 2 3 | 22 200 | 30K | 40K}
- Sereem 3 L | 100 85 | 2Lx0
Cathode 5 8 |12~ 2.6~ Maximum with minimum R.F.
Lo 1 2% gain
Grid T/C /0] - 7500 1,500 with A.V.C, ON
V7 | Ancde 2 6 | 75 150 R2OKY | 100k
Sereen 3 - 35 20k0 Mk 1 only
Cathodle 6 3 1.2 8000
Grid /6 2 - FO0 K With maximum A F, gain
V8 | Anode 2 3 25 150k ) With C.W, oscillator switched
A on
Screen 3 I 12 85K ;
Cathode 5 8 - -
Grid T/C /01 - 50k
Y9 | Anoce 2 3 125 220 | 30k} LokQ
Scireen 3 L | 280 220 | 30K LOKD
Cathode 5 8 15 12 | 5000 3000
Grid L 5 - 500k

EIssue 1, 20 May 5l Page 1001
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Table 1002 ~ Fault location

LIECTRICAL AlTD MECEATICLL
ENGIVEERTTG REGULLTICNS

Symnton

Possible fault

Action

1. Set dead

(a) Fault in pd\':er supply

it or leads

1.

2.

Examine all power leads
anc plugs

(a) Test power unit fuses
and. incicator lamy,
Check rectifier valve,
Test SW, C1, C2 and
pover transforaer.

(b) On D.C, working check
battery volts,
Recharge 1f necessary,

heck fuse and test
switch

2. Set dead, but
pilot lamp lights
up

(a) No H.T. on receiver

24

Test switch on receiver
anc. examine external
connecting leads from
P.,8.,U,

Test P,8,U, as followuss -~

(a) A.C, working: test
fuse F1, V1 (CV1863),
C3, Chi, C4B, L1, L2
anc L3, Test
secondary windings
of transformer

(b) D.C. working: if
vibrator not function-
ing replace rith
lmown good one,
V14, (CV692) by
replacement with known
good one, Test all
associated smoothing
commonents.,

Test

3+ BSet dead but H,T.
and L,T, present

(a) Faults in AF, stages 1.

(b) Faulty phones o 2.

loudsneaker

Check voltage on »ins of
V7 and V9 (see Table
1001) Test valves by
replacing them with
known good ones

Test loudspeaker and
output transformer -or
phones, Examine Jack
JK1 for good contact

Page 1002
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ENGINEERING REGULATIONS T 163
Table 1002 - (contd)

Sympton Possible fault Aetion

4. No signals but
noise present

(2)

(o)

(e)

Fault in local
cscillator

Fault in R,F, stages

Fault in I,F, or
detector stages

1. Measure voltage at pins
of VI (see Table 1) Test
V4. by replacement with
known good one, If
coil unit is suspected
change freguency band
and report as necessery,

2. Measure voltages on pins
of V1, V2 and V3 (see
Table 1) replace valves
with known good ones,
Test receiver on another
frequency band

3+ Measure volts at pins of
V5, V6 and V7, Test
valves by replacement
with known good ones

5« Low sensitivity

(2)

(b)

(e)
(a)

Low H,T, volts

Valve faults

Fault in R,F. or 1.7,
stages
Paulty aerial systenm

Check supply voltage, Test
P,S.U, and replace any faulty
cenponents

Replace 21l valves orie at a
time, Always replace the
old valve if sensitivity
does mot improve

Take action as detailed in
i above

Inspect and repair gderial
system

Issue 1, 20 May 54
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6K7 AND.6J 7 606 anp - 6C6
CV 19425CV 1936 CVI900CV58S

KEY
6B7 6V6 —G/GT
cv 1891 cv sil
E169 PIN NUMBERS VIEWED
T oo : FROM UNDERSIOE OF BASE

Fig 1001 = Valve bases
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