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 else, this right does not extend to making further copies of this information,
either to give or sell 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 access to our archive will be the result.

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 VMARS documents

Q How can you copyright a document that is already 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 original document, so cannot be
copyrighted?

A. Our editions are not identical to the original document. You will find that full advantage
has been taken of electronic 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.

Q. Why do you not just give your manuals away, as so many do via the 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 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.

Richawrd Hanking, VMARS Archivist, Suwmmer 2004
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RECEPTION SET CANADIAN R 103 Mk. I
TECHNICAL DESCRIPTION

GENERAL

1.

T EZ 122/1

Issue 1, 10 May, 1944

" Reception Set Cdn. R 103 Mk. I is a

superheterodyne receiver, designed for
use in staff cars for the reception of radio
telephone and continuous wave signals.
The set covers the frequency range from
1.0 tc 16.0 Mc/s. in three bands.  The
6 V. car battery: is used to supply the
necessary power required to operate the
receiver. :

T EZ 122/1

* BRIEF MECHANICAL DESCRIPTION
2.

The entire set is housed in a steel case,
shock-mounted on a steel base. The set
may be mounted ou a flat surface by means
of the small mounting brackets, or it may
be mounted on a vertical or slanting
surface by means of the large angle
brackets. -
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Distribution Code No. 17

F16. 2—STEEL CASE FOR RECEF:10N SET CpN. R 103 MK. 1
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voltage being series fed to the LF. stage
and shunt fed to the R.F. stage. A beat

3. The receiver employs a seven valve frequency oscillator is provided for C.W.
superheterodyne circuit, designed to oper- reception. The permanent magnet dy-
ate from the 6 V. car battery. The circuit namic speaker is matched to the output
_consists of one stage of R.F. amplification, stage by the output transformer
~‘a mixer .and H. F. oscillator, one stage i B
-of - LLF.- amplification, . and a second ‘4, A vibrator, transformer, and full-wave
detector and A.F. amplifier, coupled to rectifier valve with associated circuit are
a beam power output valve. ‘A specially employed to supply the necessary H.T.
designed A.V.C. is provided, the bias. voltages, , "
TABLE 1—CoNTROLS AND THEIR FUNCTIONS
Panel Circuit -
Designation Reference Function
OFF-ON SwW2 Opens and closes the 6 V. input circuit.
AUDIO GAIN R16 Controls the amount of audio fed from the diode -
rectifier (detector) to the. 1st. audio amplifier.
B.F.0. TONE C32 | Varies the frequency of the B.F.O. -
R.F. GAIN R4 Varies the cathode bias on the R.F. and L.F. ampli-
) . fier valves. .'
B.F.0. ON-OFF SW3 Oplgxg or closes the H.T. line to the plate of the
B.F.0.
BAND SW1 Selects the set of coils to be used for the frequency
being received.
LIGHT CONTROL R23 Varies the voltage to the pilot lights, thus varying
the intensity.
CiA 3-gang tuning condenser.
C1B
C1C

DETAILED ELECTRICAL DESCRIPTION
Aeri_al Circuit

S.

C16 (500 uufd.) and R1 (100,000 ohms)
together form an impedance network to
match the telescopic rod aerial. RI1 also
completes the aerial circuit to ground as
the coils are floating. - The junction of
C16 and R1 is connected to SW1, a two-
section, three-position, three-bank switch.
In the first position, L1 (aerial coil)
trimmed by C4 (4 - 40 uufd.) are in the
circuit and L2 and L3 (aerial coils for the
other two bands) with their respective
trimmers, C3 (2 - 20 uufd.) and C2 (4 -
40 uufd.) are shorted out. C17 (1200
uufd.) completes the R.F. circuit to ground
for all these coils. The main tuning is
accomplished by C1A (440 uufd.) which
is the section of the three-gang tuning
condenser farthest away from the front
panel. From this point the R.F. is coupled
tof::lh)e control grid of V1 by C18 (100
uufd.).

Issue 1, 10 May, 1944

R. F. Amplifiet

6. The R.F. amplifier valve, V1 (7H7), is a
shielded pentode, the cathode of which is
by-passed to ground by C19 (.006 ufd.).
Fixed minimum bias is supplied by R3
(150 ohms) while additional variable bias is
controlled by R4 (15,000 ohm poten-
tiometer), the R.F. Gain Control. The
screen receives its voltage through RS
(50,000 ohms) and is by-passed by
C20 (.006 ufd.). The suppressor and
shield of V1 are directly grounded. The
plate receives its voltage from the H.T.
line through R6 (10,000 ohms).

7. The amplified R.F. from the plate of VI
is coupled through C22 (500 uufd.) to the
primary winding of L4.when SW1 is in
the first position. The secondary of L4 is
trimmed by C5 (4 - 40 uufd.) and the
whole coil circuit is completed to ground
by C23 (1200 uufd.). The second section
of SW1 shorts out the other two coils,
L5 and L6 and their respective trimmers,
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F1G. 8—SiMpLIFIED OsCILLATOR CIRCUIT
by C24 (100 uufd.). The signal grid Local Oscillator
circuit is completed to ground by R7 8. The local oscillator circuit is a type of
(500,000 ohms). Hartley Oscillator. The tuned grid section
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10.

is composed of part of L7 trimmed by
C8 (2 - 20 uufd.) which is parallelled by
C42 (15 uufd.), a temperature compen-
sator. This circuit is coupled to the
oscillator grid of V2 through D.C. block-
ing condenser, C25 (100 uufd.). The grid
circuit is completed to ground by R24
(25,000 ohms), the grid leak resistor. The
other part of L7 is the plate section and
is coupled to the plate of V2 through
C27 (500 uufd.). C9 (335 - 550 uufd.) 1s
a padder, and C38 (50 uufd.) is a tem-
perature compensator. The oscillator
circuit is tuned by C1C (440 uufd.), the
section of the three-gang tuning con-
denser nearest the front panel.

There are three of these oscillator circuits,
one for each band. The circuit for band
No. 2 is composed of L8; C10 (2 - 20
uufd.), the trimmer condenser; padder,
C13 (335 - 550 uufd.); fixed padder, C15
250 uufd.); and temperature compensator,
C43 (300 uufd.). Across all these afore-
mentioned trimmers and padders, except
the high end of Band No. 2, it was found
necessary to put a compensating capacity.
These trimmers and padders have more
than two plates and therefore temperature
change has a very definite effect on their
capacity.

The mixer-oscillator valve, V2, is a type

. 7187. The oscillator plate receives its

voltage through R8 (25,000 ohms) and
R12 (150 ohms). The screen is by-passed
to ground by C26 (.006 ufd.) and is con-
nected to the screen of V3. The cathode
is directly grounded. The plate of the
mixer section receives its voltage through
the primary of T1 and R12. There are
four main frequencies present in V2; the
incoming signal frequency, the oscillator
frequency and the sum and difference of
these two frequencies. The I.F. stage
being tuned to the difference frequency,
it is this frequency that is taken from the
plate of the mixer and directly fed to the
primary winding of T1, the input LF.
transformer. The primary is fixed-tuned
by C35 (85 uuid.) and is adjusted by a

variable slug. The output of T1 is taken
from the secondary winding, which is -

also permeability-tuned and fixed-tuned
by C37 (85 uufd.), and fed to the control
grid of V3.

I.F. Amplifier

11.

V3 (7A7) is the LF. amplifier. The cathode
is by-passed to ground by C39 (.006
ufd.) and fixed minimum bias is main-
tained by R9 (150 ohms) while extra
variable bias is controlled by R4, the
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R.F. gain control. In the cathode circnt
is connected a very small winding which
is coupled to the secondary of T1. This
produces degeneration which compensates
for differences in gain between 7A7 valves.
The screen of V3 is by-passed to ground
by C40 (.1 ufd.) and voltage is supplied
to the screens of V3 and V2 through R10
(10,000 ohms) and R12. C28 (.006 ufd.)
at this point is an H.T. line by-pass con-
denser. The suppressor and shield of the
valve are groundped. The amplified LF.
is taken from the plate and fed to the
primary winding of T2. This winding is
fixed-tuned by C41 (85 uufd.), and per-
meability-tuned by a slug adjustment.
The bottom end of the winding is con-.
nected to the H.T. line to supply voltage
to the plate of V3. The LF. induced in
the secondary winding of T2 is fed to the
diode plates of V4. The secondary wind--
ing of T2 is also permeability-tuned and
_fixed-tuned by C44 (85 uufd.).

2nd Detector

12. V4 (7B6) is the 2nd detector, A.V.C. and
1st audio amplifier valve. The cathode
is directly grounded. The two diode plates
are connected together and rectification
takes place from diode plates to cathode.
The audio signal is taken from the bottom
of the secondary of T2. This audio
voltage is filtered by C45 (250 uufd.)
which filters the R.F. out of the audio
line and R15 (25,000 ohms). The audio
gain control, R16 (500,000 ohms) is con-
nected between R15 and ground, and the
amount of audio voltage required is taken
from R16 and coupled to the grid of V4
by C48 (.006 ufd.). °

A.V. Cl

13. A.V.C. voltage is taken from the secondary

of T2 and fed to the control grid of V3
through the secondary of T1, and to the

- control grid of VI through R2 (1 meg.).
R11 (1 meg.) and C21 (.006 ufd.) provide
the necessary time constant.

1st ‘Audio Amplifier

14, The filtered audio voltage is fed to the

control grid of V4. Completing the grid
circuit to ground is R17 (15 meg.). Ampli-
fication takes place from grid to plate
and the audio signal is taken from the
plate to the 2nd audio amplifier, C46
(100 uufd.) acts as an R.F. filter. The plate
receives its voltage through the plate
load resistor, R18 (500,000 ochms.)

Issue 1, 10 May, 1944



ELECTRICAL AND MECHANICAL
ENGINEERING REGULATIONS

Vi N3

R22

it /

T !Z‘ :2:/! T

C2i

TELECOMMUNICATIONS
EZ 18211

RESTRICTED

o
—

R

F16. 9—SIMPLIFIED D1aGraM OF A.V.C. AND Aupio CIRCUITS

A.F. Output Stage

15.

16.

The audio signal voltage from the plate
load of V4 is coupled to the control grid
of V§ through C47 (.006 ufd.). Cathode
bias is maintained by R20 (300 ohms).
The grid circuit is completed to ground
by R19 (500,000 ohms). C47 is of a low
value (.006 ufd.) and R20 (300 ohms)
is not by-passed in order to give the
circuit broader frequency response. V5

(7C5) is a beam power amplifier. The -

screen is connected directly to the H.T.
line, and the H.T. line is by-passed to
ground at this point by C49 (4 .ufd.).
The beam plates are connected internally
to the cathode. The amplified audio
signal is now taken from the plate and
fed through a shielded lead, directly to
the primary of T3, the audio output and
speaker transformer. The plate of V$§
receives its voltage through the primary
of T3 from the rectifier valve.

The impedance of the output stage is
5500 ohms and the transformer is de-
signed to match the speaker to this im-
pedance. The primary winding is com-
posed of 2926 turns and the secondary,
77 turns. One side of the secondary is
grounded. The phone jack is connected
between the high potential end of the

Issue 1, 10 May, 1944

secondary and ground. Low resistance
headphones are used and when connected
in the circuit, the mis-match caused by
this extra resistance is just enough to
give comfortable volume level. It is for
this reason that the speaker is not switched
out of the circuit when the headphones
are used. .

Beat Frequency Oscillator .
17. The B.F.0.,, V6, employs a 7B6 type

valve in a Colpitts circuit. One of the
diode plates is connected to the cathode
which is directly grounded. The filament
is heated continuously with the receiver.
The oscillator coil, L10, is connected to
the grid, the other end being grounded
through R14 (50,000 ohms), the grid
leak. C34 (4 - 40 uufd.) is the zero beat
adjustment which tunes the B.F.O. cir-
cuit in conjunction with C33 (50 uufd.).
Feedback coupling from the plate is
accomplished by C31 (250 uufd). A
pitch control is provided by C32 (5§ -1§
uufd.) and C30 (20 uufd.) is a temperature
compensating condenser. Plate voltage
is supplied through R13 (1. meg.), the
plate load resistor. Plate voltage is
turned on and off by means of the B.F.O.
OFF-ON switch, SW3. C29 (.1 ufd.) is
an R.F. by-pass. :
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_FIG. 10—SmpLIFIED DiaGraM ofF B.F.O.

Filament Circuit

18. The filaments are connected in parallel
- with the one side of all filaments being

ounded.  They receive their voltage .

rom the 6 V., D.C. source through chokes,
CH3 and CH4, and the 10 amp. fuse, F1.

Pilot Light Circuit

19. The two pilot lights, V8 and V9 (6.3 V.)
are connected in parallel with one side
grounded. The voltage is supplied, as
in the case of the filament circuit, from
CH4 through R23 (25 ohms), an intensity
control. The dial is coloured to minimize
the effect of glare on the operator's eyes
in night manoeuvres. .

Power Supply

20. When the ON-OFF switch, SW2, is
switched to ON, 6 V., D.C. from the

Page 8

battery is fed through Fi1 and CH3, and
through a filter network composed of
CH2, C52 (.5 ufd.) and C53 (.5 ufd.) to
the centre tap of the primary of trans-
former, T4. The two ends of the primary
winding are connected to the vibrator
through suppressor resistors, R21. and
R22 (150 ohms each). The vibrator action
produces an A.C. voltage in the secondary
of T4, and since T4 is a step-up trans-

" former, this induced voltage is approxi-

mately 225 V. C51 (.006 ufd.) across the
secondary of T4 acts as a timing capacity.
The A.C. in the secondary is fed to the
two plates of V7 (7Y4), a full-wave

. rectifier.  Rectifying action takes place

from plates to cathode and the rectified

_H.T. is taken from the cathode and

filtered by C50 (4. ufd.) and the flter
choke, CH1. The H.T. measured at
the output side of CH1 is approximately

210 V.
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