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 accessto our archive will 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 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 origina 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.

©

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 copiesis 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 Summer 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.

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”

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



Crown Copyright Reserved. W.O.CODE No.12052 -

RESTRICTED
The information given in this document
is not to be communicated either directly
or indirectly to the Press or to any person
not authorised to receive it.

USER HANDBOOK

for

WIRELESS SENDER Cl|

PUBLISHED UNDER THE AUTHORITY OF
THE SIGNAL OFFICER-IN-CHIEF
THE WAR OFFICE,
WHITEHALL S.W.1.

- AUGUST 1957



FIRST AID IN CASE OF ELECTRIC SHOCK

l. SWITCH OFF. If this is not possible, PROTECT YOURSELF with dry Insulating
material and pull the victim clear of the conductor.

DON’T TOUCH THE VICTIM WITH YOUR BARE HANDS until he is clear of
the conductor, but DON’T WASTE TIME.

2.  (a) Lay patient face down with head to one
side, arms bent and forehead on his hands, to keep

mouth and nose. clear. See Fig. |

-(b) Give one or two firm thumps with flat
of hand between his shoulders.

{c) Kneel at his head, one knee near the head
and your other foot alongside the elbow.

(d) Place your hands on his shoulder blades
with thumbs touching on the mid-line and fingers
pointing towards his feet. See Fig.3

3. (a) Bend forward with arms straight and -
apply your weight lightly

counting “One, Two, Three”
This movement
takes 21 seconds.

(b) Release pressure gradually and slide your
hands to grip him just above his elbows, counting

“Four”. | See Fig.5 »

(c) Draw his arms and shoulders
towards you by leaning backwards with
your arms straight till you feel resistance,
but without lifting his chest off the ground,

(d) Lay his arms down and slide your hands on to the shoulder blades,
counting “Eight”.

4. Keep repeating paragraph 3 with rhythmic rocking nine times to the minute
until breathing is re - established.

5. When breathing is re-established, omit the back pressure and continue the arm
raising and lowering alone, at the rate of 12 times to the minute, counting “One, Two,
and Three” whilst raising and “Four, Five, and Six” whilst lowering.

6. While Artificial Respiration is being applied, have someone else:-

(a) Loosen patient’s clothing. (b) SEND FOR DOCTOR. (c) Keep patient warm,
7. DO NOT GIVE LIQUIDS UNTIL PATIENT IS CONSCIOUS.
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When this equipment is operated on an AC supply the voltage
employed is sufficiently high to endanger human life. Every
reasonable precaution has been observed in design to safeguard
operating personnel. Do not tamper with supply leads and
switch the power supply off before removing connectors. In
case of electric shock refer to the inside front cover of this
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CHAPTER |
GENERAL DESCRIPTION

Section 1, Purpose and facilities

The Wireless sender C11 1s a portable high frequency sender covering the
frequency band between 2 and 16 bdic/s. It is designed primarily for mobile operation
in certain AFV installations and in command and wireless vehicles at Brigade,
Division and Corps levels. It can also be used for general purposes such as truck-
ground installations, etc.

Its associated receiver is Reception set R210., A general view of the Wireless
sender C11, together with its DC power supply unit and aerial tuning unit, is shown
on the facing page.

Transmission systems are provided for voice (AM), hand-keyed CW telegraphy
with break-in working, and carrier frequency shift (CFS) operation through a CFS3
adapter unit, :

With the aid of a 100 ke/s crystal calibrator, built into the sender, the
operator is able to set up the equipment to any required channel within the limits
of the frequency coverage without recourse to netting and without radiating from
the aerial,

Wireless sender C11 and its associated receiver are operated in conjunction
with standard vehicle control boxes and wireless control harness types 'A' and 'B?,
through which connections are made to the various microphones, headphones, and send-
receive pressel switch circuits. The keying unit for hand-keyed CW working forms
part of the type 'B! harmness.

The AF amplifier incorporated in the sender can be used for intercommunication
purposes in vehicle installations,

A separate ferial tuning unit I¥o. 7 is provided, and is connected to the sender
oy means of a 72-ohms coaxial cable, The length of this cable is not critical but
must not exceed 300 feet, A meter bullt into the aerial tuning unit enables adjust-
ment to be made for maximum aerial current. In vehicle installations the aerial
tuning unit is connected to an Aerial base lin, 31, to which rod or wire aerials are
attached,

Detailed instructions for installing the equipment and for connecting power
supply, aerial and control harness, are contained in the user handbook for the
relevant vehicle installation,

-1l -



Sender and DC power supply unit both contain built-in cooling systems, with
air inlets on the front pansls and outlets at the rear,

Aerial tuning unit No, 7 is a sealed unit. The sender and the supply unit are
shower~proof, but are not hermetically sealed, Dimensions and weights of the three
main units are shown below,

L — 87 5%

DC PSU —T_u T
I ATV

8Y "
391b isbf] ©
1 l |
FIG. 2. WEIGHTS AND DIMENSIONS.

SENDER

8Y2 61 1b

Section 2. I'requency ranges

Continuous frequency coverage is provided from 2 dic/s to 16 iic/s in three
ranges:

Range 1 2 - L /s
i 2 4 - 8 "
Iy 3 8 _16 5

Scale calibration is provided as follows:
Range 1 2.5 ke/'s
i 2 2.5 it
o357

Section 3. Range of working

On high power the sender has a voice range of approximately 25 miles over
average terrain,

This figure, based on moving vehicles using 8-ft. rod aerials, should hold
good for any frequency channel and any time of day or night. It should be

increased congsiderably when vehicles are well sited and connected to more efficient
agrials,

Distances of approximately twice the voice range should be obtained when CW
1s used.

A switch on the front panel enables the sender to be operated on either low
power or high power, the ground range on low power being about one half of that on
hisgh power, Low power should be used when full range is not required,



Section L. Power supply and consumption

Power supplies for the sender are obtained from a separate power supply unit,
The supply unit in general use will be the battery driven DC unit, but a mains driven
AC unit may be included in certain installations, Supply unit and sender are con-
nected by means of a 12-point ik L4 connector supplied with the sender. See fig, 1,

The DC power supply unit.obtains its input supply from a nominal 24~volt DC
source such as a 24~volt wvehicle battery or wvehicle electrical system, As the
voltage of this supply source 1s liable to vary greatly, the unit has been designed
to allow for the variation, and to keep its output within reasonable limits,

Working on a 24-volt DC supply, the power consumption of the sender on 'send!
is 20 amps., When the installation is on 'receive! the sender power supply unit
supplies two amps for the associated Reception set R210. Stand-by current, with
sender heaters on, is three amps.

The AC power supply unit (Supply unit rectifier No, 30) operates from single
phase AC mains or field generators at 100-125 or 200-250 volts, 45-65 o/s. This
unit, when it is installed, also supplies power for the associated Reception set
R210, the receiver power supply unit being inoperative when the complete instal-
lation is working from AC mains,

As the AC supply unit is likely to be encountered in only a very small number
of installations it is not included in the general descripbtion and instructions for
operating a Wireless sender C11, but is dealt with separately in Chapter L. See
page 43, ‘

Section 5, Performance
(1) Power output

With the system switch at voice/CFS, power output from the sender on high
power, measured into a 72-ohm resistive load, is of the order of 50 watts at
any frequency in the band. On low power the output is between 5 watts and 12
watts, The power delivered to a rod aerial varies from 20 to 50 watts, depend-
ing upon frequency.,

(2) Prequency setting accuracy

Frequency error, after setting up to any channel, and using the 100 kc/s
crystal calibrator, does not exceed + one part in 10,000 of the nominal
frequency.

(3) Frequency drift

If the sender is allowed to warm up for 15 minutes with the heaters only
switched on (power supply unit switch ON), and is then tuned on high power
with the system switch at voice/CFS, the frequency drift during the next hour
should not exceed one part in 10,000 of the initial frequency. Normal changes
in ambient temperature have no material effect upon the frequency.

(4) Inter-communication amplifier

The AF amplifier incorporated in the sender is designed to feed up to
five sets of headphones,

Section 6, Controls and connections

Control positions and connector terminations of the various units are shown in
figs. 3, 4, 5 and 6, and the tables on the following pages give briefly the descrip-
tion and purpose of each control.
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TABIE 1, Sender
Fig% 3 Control Description and purpose
A REC AR Coaxial socket termination for aerial interconnec-
(SKT.D) tion between receiver and sender.
B AERTAL Coaxial plug termination for connection to the
(P1.C) aerial tuning unit,

C Scale window A mask, controlled by the range switch, exposes a
portion of the ifc/s range selected by the switch
and a fine tuning scale calibrated 0 to 100 kc/s.

D Main tuning control | This control has a direct drive to the 100 kc/s
scale and is geared by reduction drive to the
variable capacitor.

B CEFS Coaxial socket to connect CFS adapter unit when

(SKT.G) required,
F leter Shows LT or HT voltage, or grid or cathode current
(1) of the power amplifier, as selected by switch (G).
G Four-position Selects condition for meter reading.
ileter switch (8.D)
1 12-point socket 12~point Mk L4 fixed socket termination for
(SKT.B) connection to control harness.
J Five-position CW ~ for keyed CW, with side-~tone oscillator to help
system switch operator, Rotary transformer rums.
(s.B) VOICE/CFS -~ connects for AM, Send-receive switching
and rotary transformer controlled by pressel or
CFS adepter unit.
SENDER ON - At "send™ without using pressel or key.
INT CAL - Beat note between outputs of calibrator ard
master oscillator (M) connected to headphones.
ADJ TO REC ~ connects headphones to receiver to
compare MO frequency with receiver tuning.

X LOCK Dial clamp, Dial lighting is switched OFF when this
control i1s in the ILOCK position.

L CALIBRATE Controls a variable inductance in series with 0
coll, Enables operator to tune M0 frequency against
100 ke/s crystal.

M Three-pocsition Range change switch., The first position covers 2-4

range switch Me/s, the second 4=8 Mc/s and the third 816 lic/s.
(S.4) This switch also moves the scale window mask to
expose the range selected by the switch,

N Air intake covers Spring-loaded covers to air intake apertures. When

(two)

the sender is not in use the covers are kept closed
by catches.




Fig, 3 . : e
Far Control Description and purpose
0 12-point plug For inter-connection between sender and supply unit,
(PL.A) Carries power supplies to sender and phone lines to
recelver via the supply unit.
B Aerial tuning chart !Blnables aerial tune and match readings to be
recorded Tfor quick channel selection,
Q Two-position . At IOW, power output is between 5 and 12 watts,
POWER HIGH-LOW At HICGH, approximately 50 watts.
i switch  (S.C)
& C
Q
P
0 ,

WK T
A REEK Lap
st

FIG.3




TABLE 2, Aerial tuning unit (front)
F;ﬁ% b Control Description and purpose

A MATCH (S.4) Controls matching capacitor C1.

B Matech indicator Scale used with the MATCH control;
calibrated 0-20

c Meter (M.1) Indicates aerial current passing out to the
aerial when the sender is being operated,

D Humidity indicator Gives a visual indication of dampness by
changing colour from blue to pink when
moisture is present.

B Tune indicator A trip counter controlled by the operation
of the TUNE control (F). Indicates tuning
position on aerial coil.

F TUNE (L.1) Rotation of this control moves the sliding
contact on the aerial tuning inductor 11,
and rotates indicator (E) accordingly.

G IOCK (8.B) When in the LOCK position TUNE and MATCH
controls are locked, and dial lighting is
switched off,

H Pixed coaxial plug Plug termination for the coaxial connector

(PL.A) between the aerial tuning unit and the sender.
TABIE 3, Aerial tuning unit (rear)
Fig. 5 Control Desoripts
Ref. ontro escription and purpose

A Aerial terminal For the aerial lead, When the sender is
operating there is a very high voltage on
this terminal.,

B Screwed plug This plug is removed only when the interior

, of the unit is being dried out in workshops.

c Earth terminal For an earth commector to the set carrier or

vehicle chassis.







TABIE 4, DC power supply unit

Eﬁg% 6 Control Description and purpose
A 7 AP fuse 7-amp cartridge type fuse and holder in the 24~volt

(Fs.101) DC line to the supply unit (excluding rotary trans-
former) and to the heaters of sender valves.

B Red indicator lamp The lamp glows when the power switch is ON. A dim-
(ILP.101) ming device is fitted to the lamp holder and the
degree of illumination can be controlled by rotation
of the device, The device must be rotated in an
anti~clockwise direction for minimum illumination.

C 1 AMP fuse l-amp cartridge type fuse and holder in the +HT line
(Fs.103) from the rotary transformer,

D OFF-0N switch Two-way switch controlling power input to the sender
(sF) and the supply unit.

E 3 AMP fuse 3~amp cartridge type fuse and holder in the 24-volt
(Fs.102) DC line to the receiver,

® RECEIVER 12-point Mk 4 fixed socket termination for the
(SKT.H) connector to the recelver. Carries 24-volt battery

supply to receiver, Connects voltage control relay
to slave relay of receiver PSU, and interconnects
phone circuits, etc,, between sender and receiver.

G Air intake cover Spring-loaded cover to aperture for air intake for

cooling system. When not in use, the cover is kept
closed by a catch J,

H SENDER 12=-point ik L4 fixed socket termination for the
(SKT.A) . connector to the sender. Carries power supplies to
the sender, interconnects phone circuits of sender
and receiver, and connects voltage control relay
circuit of sender to the supply unit.

J Catch Secures air intake cover in closed position., In
fig, 6 the air intake is open.

K Barth terminal For an earth connector to the set carrier or wvehicle
: chassis,
L BATTERY L~point Mk 4 fixed plug termination for the connec-
(PL.J) tor to the 24~volt battery supply.
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Section 7. Aerdials

WARNING There is VERY HIGH VOLTAGE on the aerial system when the
sender is in operation., Read the warnings on page 3l

Correct aerial selection is essential if meximum performence is to be obtained
from the sender, Choice of aerial will be governed by conditions of use, the nature
of the terrain, the distance over which communication is required, and by light or
dark hours. Four basic types of aerial can be used: rod aerial, vertical radiator,

end-fed horizontal aerial or wire dipole, These aerials, and the variations, are
described below,

(1) Antennae rod aerials 8, 12 or 16-ft in height for mobile use

(a) Vertical rod aerial

This aerial is assembled from Antennae rod 'F' sections, each four
feet in length. Three diameter sizes are supplied: No, 1, No, 2 and No,3,
No. 3 being the smallest. An 8-ft rod consists of one No, 1 section and
one No, 2 section, A 12-ft rod is composed of sections 1, 2 and 3,

A 16-ft rod has two No, 1 sections, one No. 2 and one No, 3. The vertical
- rod aerial is fitted into the socket on Aerial base No. 31, which forms
part of the vehicle installation,

(b) Twin 'V' rod aerials

For this type of aerial a 'V' adapter is required., This adapter has
two sockets mounted in 'V' form on a spigot which fits into "the aerial
base on the vehicle., Twin rod aerials of the required length are con-
structed from Antennae rod 'F! sections as described in paragraph (a)
above, and inserted into the adapter.

(2) Vertical radiators for use in ground stations

(a) Mast 27-ft, telescopic, kit No, 1

This lightweight stainless steel mast kit forms a vertical radiator
27 feet in height, When it is so used, the base of the 27-ft mast is
connected to-the aerial tuning unit. TFull description and erecting

instructions are contained in a separate user handbook issued with the
mast kit.

(v) Aerial, vertical, 34-ft, steel 1k 1

This kit includes a 34-ft telescopic aerial, and a 20-ft telescopic
mast which can be exbended by the addition of four antennae rod 'F!
sections for use as a vertical radiator, together with the necessary
ancillary items, ZErecting instructions are contained in a separate hand-
book supplied with the kit. This aerial forms part of the Wireless set
Canadian No, 52 vehicle and ground station,

(3) End-fed horizontal aerials

A copper-braid aerial should be used., This aerial is wound on a small
reel, It is calibrated in frequencies, so that for any operating frequency
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(%)

(5)

(6)

(7)

(8)

it will only be necessary to withdraw it to the required length and lock the
reel, A spigot on the reel enables it to be inserted in the Aerial base No. 31
in place of the rod aerial, connectors between the aserial base and the sender
remaining unchanged, The aerial is suspended horizontally by means of a teles-
copic mast or an improvised support, and for sky-wave working it should be
arranged broadside to the direction »of the receiving station., TFor a remote
aerial the reel can be fitted to the top of the telescopic mast and the eserial
suspended in a similar manner.

Wire dipole aerials

A wire dipole aerial can be used, and a table of frequency and aerial
length figures is given in the appendix, The dipole aerial is connected
direct to the sender via a coaxial cable, and not to the aerial tuning unit.

Aerial tuning unit No, 7

Aerial tuning unit No, 7, normally mounted adjacent to the sender, can
when necessary be detached from the installation and set up near the base of a
remote aerial, This unit is hermetically sealed, enabling it to be used in
exposed situations or on the ground.

The length of the coaxial cable between the remote aerial tuning unit and
the sender should not exceed 300 feet. .- The connector between the aerial
tuning unit and the base of the aerial should be as short as conveniently
possible, and must be kept clear of all metal parts, except the terminals to
which it is attached.

Installation of aerial equipment

Fach installation of which Wireless sender C11 forms a part will also
include suitable aerial equipment, Complete instructions for connecting the
aerials are contained in the separate user handbook dealing with the
installation.

Aerial base No, 31

This aerial base forms part of all Wireless sender C11 vehicle instal~
lations, It is illustrated on page 28. The aerial connection to the equipment
in the vehicle, except when the aerial tuning unit is used remotely, or when a
wire dipole aerial is used, must be made via the Aerial base No, 31. Other
types of aerial base should not be used,

Aerial tuning data

Tuning charts are given in an appendix at the end of this handbook,
These charts tabulate the settings for the aerial tuning unit TUNE and MATCH
controls, against frequency in ie/s, for each type and length of aerial,
They show the frequencies over which the various aerials are effective. The
charts should be studied carefully when selecting type and length of aerial to
be adopted for a particular operation or installation,



FIG. 7

Section 8. E@ghghical construction

The equipment is suitable for installation in wheeled and tracked vehicles,
and in ground stations, and for use and storage anywhere in the world, It can be
parachute dropped in standard containers, carried by mule pack, or man handled,
The units are finished olive drab in colour.

(1) Wireless sender C11

Iig, 7 snows a general view of the sender, The die-cast front panel is
designed with a projecting metal flange round its edge to give a degree of
protection to controls and connector terminations, all of which are mounted on
the front panel, Tlush-folding carrying handles are fitted to the sides of
the case bo facilitate lifting and tramsportation,

"he interior is shown in fig., 8. Various sub-units of the sender are
grouped in three sections, each section being secured to the back of the die-
cast front panel, The two outer sectinns can be hinged outwards as shown, in
order to improve accessibility.

The master oscillator assembly is contained in a sealed box which forms
the centre section, A humidity indicator is fitted in the top cover of this
sealed box, Yo the left of the master oscillator assembly; as seen from the
rear, a hinged section carries the Al chassis with the crystal calibrator, IC
amplifier and modulator, The hinged sectilon to the right of the master




oscillator carries the LY chassis with buffer amplifier, doubler stages and
power awplifier., Two single olug and socket connections are made between the
right~hand and left-hand hinged sections., These can be seen in fig. G.

onternal cooling of the sender is provided by a blower mnotor situated at
the rear of the masbter oscillator assembly, and shown in fig. 8 attached to
the left-hand hinged sectinn. Two alr intake apertures, fitted with easily
rerovable alr filters, are situated at the bottom of the front panel. See
fic. 7+« These intakes are fitted with hinged covers which are kept closed by
turn-button catches when the sender is not in use, but vhich must be opened,
ag shovn in fig. 7, when the sender is switched on. The outlet in the rear of
the case has a wire mesh screcn and 1s sealed by a screw cap which must be
removed vhen the sender is switched on, IFig. 20 on page 30 shows an outlet
noet.

4 meter on the front panel gives an indication of 1T and HT voltages, and
grid and cathode current of the power amplifier,

111

'he sender is contained in a pressed steel case which fits over the
complete chassis sco that the edges of the case fit flush against the rear ol
the fiwont pancl, Four captive screws in the rear secure the case,

SEALED MASTER OSCILLATOR ASSEMBLY

AF CHASSIS RF - CHASSIS

BLOWER MOTOR

FIG.8
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(2)

FIG. 9

Aerial tuning unit

Fig, 9 shows a general view of the Aerial tuning unit No. 7. This unit
is contained in a die-cast case of sealed design. Tune and match controls and
indicator scales, the aerial current meter and the termination for the coaxial
connector to the sender are mounted on the front panel of the unit as shown,

Dial lighting is provided and is aubtomatically switched off when the lock-
ing device of the tuning control is in the IOCK position., A humidity indicator

is fitted in the front panel to give an indication of any excessive moisture in
the interior of the unit.

At the rear of the case is fitted a polythene insulated terminal for the
connection of the aerial lead, This terminal mekes contact with the aerial
coll inside the case via a gpring clip and the end of the coill shaft., See
fig. 10. An earth terminal provided on the rear of the case must be connected
to the set carrier or to the vehicle chassis,

A screwed plug fills a hole in the rear panel, This plug is removed only
when the interior of the unit is being dried in workshops.

The rear of the aerial tuning unit is shown in fig., 5 on page 7.

Tixing holes in the upper and lower surfaces of panel and case castings
can be used when mounting the unit,

.




The interior of the aerial tuning unit is shown in fig., 10 below. The
two-section variable capacitor C1, indicated in fig. 10, rotates through 180
degrees (0-10 on the MATCH indicator scale) with an inductor short-circuited,
and then through a further 180 degrees (10-20 on the scale) with the inductor
in series with the tuning inductor L1. The change-over is accomplished by a
cam-operated switch actuated by the capacitor rotor shaft. The switch blade
is so shaped that at the point of change-over the sender output is disconnected
momentarily to avoid arcing at the contacts.,

Tuning inductor L1 is rotated by means of the TUNE control. A fixed brush
makes contact with ome end of the coil and a sliding brush moves axially along
the coilrwith‘rotation to vary the amount of the inductor short circuited.

END OF COIL SHAFT

CAPACITOR CI

TUNING INDUCTOR Ui

\

FIG.10




FIG. 11

3 power supply unit

This unit is designated Bupply unit, transformsr, rotary, input 24 wvolt,
output 530 volt 450 mA, and it is illustrated in fig. 11,

The unit is contained in a pressed steel case fitted with a flush folding
carrying handle, It will normally be installed at the side of the sender as
shown in fig, 1, the two units being mounted in the same set carrier. A flange
on the front panel casting protects the controls and connections.

A cooling system is provided by means of a blower fitted to the end of the
rotary transformer shaft., Air is dravm into the unit through a filter in the
front panel, and expelled through an aperture at the rear of the case. Both
intake and outlet are provided with covers which form effective waterproof
scals when closed and secured., 1'g. 11 shows the air inlet open. Tig. 20 on
page 50 shows the air outlct open,

Three Tusse=holders carrying cartridge btype fuses of the rating indicated
at each positlon are orovided. The 7-amp fuse is in the Ul--volt imput line to
the unit, but excludes the rotary transformer which on starting may take a
curreant approaching 100 amps, The 3-amp fuse is in the 2L4~volt supply which
passes via this unilt to the Reception set R210, and the 1-amp fuse is in the
HT output line frow the rntary transformer,
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A red indicator lamp, fitted with a dimming device which can be rotated to
control the degree of illumination, is provided. It glows when the supply unit
is connected to a 2L-volt supply and switched on,

A l-point Mk L panel plug provides means of connection to the battery
source, and two 12-point ik L sockets are for connections to sender and
receiver, each position being engraved accordingly. uk L connectors, together
with the necessary set carriers, resilient mountings, etc., on which the units
are fitted for operation, are provided as part of the installation kit.

Fig., 12 shows a rear view of the DC power supply unit with the pressed
steel case removed., This case is retained by captive screws in the rear,
similar to the case of the sender.

The rubber-mounted rotary transformer and two stabilising valves (CV395)
can be seen on the chassis,

The guard frame in which the chassis is constructed is shown in this
illustration, This frame allows the unit to be turned on any side without
damaging components, and is similar to the frame in which the sender chassis
is built,

STABILISIKG VALVES
LV 395
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Section 9. DBrief technical description

(1) Sender

(2)

A block diagram of the sender is shown in fig, 13. Fifteen valves, one

germaniun diode and one voltage stabiliser (V14) are used, and the arrangement
is as follows:

Master oscillator V1, buffer amplifier V2, a frequency doubler stage V3,
a doubler or amplifier V4, and an RF power amplifier V5 and V6., When the
range switch is set to 2-4 Mc/s the doubler stage V3 is by-passed as shown in
fig. 13. At L4-8 Mc/s the doubler V3 is brought into circuit, V4 still being
employed as a stage of amplification, At 8-16 Mb/s V3 operates as on range 2,
but V4 now acts as a second doubler and thus the original master oscillator
frequency is multiplied by four,

AF input is fed to the microphone amplifier V11, then through a two-stage
AF amplifier V10b and V10a to the push-pull modulator stage V8 and V9, the
output of which is fed as anode and screen modulation to the power amplifier
V5 and V6. See fig. 13,

Part of the modulator output is fed as an automatic modulation control
voltage via the AMC detector V7 and the system switch to the microphone ampli-
fier Vi1, except when the system switch is at INT CAL.

The output of the crystal calibrator V12b and a portion of the output
from the buffer amplifier V2 are mixed in V12a, The resulting beat note, amp-
lified by Vi1, ViOb and V10a is fed to the headphones when the system switch
is in the INT CAL position,

V13 is employed as a side~tone oscillator to give an audible note in the
headphones via the AF amplifier V10a and V10b,

A separate two~valve AF amplifier using V15 and V16 is built into the
sender for inter-communication purposes,

Power for this amplifier is obtained via the associated Reception set R210,

Relay operation

Four relays are incorporated in the sender., Fig. 14 shows the relay
circuit, In this description, a line under a relay contact indicates that the

relay is in an energised or operated condition at that instant. The functions
of the relays are as follows:

(a) ‘Relay RID is a high speed keying relay which operates each time the key
or the send-receive pressel switch is pressed, the system switch having

been set to CW or VOICE/CFS. In addition, RID is operated by the system
switch when this switch is turned to SENDER ON,

(b) RILD normal or de-energised. Contact RLD1 is open, Valves V3, Vi, V5 and
V6 are biassed back beyond cut-off.

(c) RID1 operated, Contact RID1, in series with RLC1, reduces the negative
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(e)
(£)

(g)

(n)

(p)

(a)

(r)

~~
n
p—

bias to valves V3, VL, V5 and V6 by shorting out resistances amnd causes
these valves to function.

Relay RLE operates each time the key or the send-receive pressel switch
is pressed, In addition, RLE is operated by the system switch when this
switch is turned to the SENDER ON, INT., CAL or ADJ TO REC positions.

RIE normal, Contact RLE1 is open and relay RIC cannot operate,

RLE operated, Contact RIE1 closes and completes a circuit to operate
relay RIC.

Relay RILC has four contacts which function as follows when this relay is
de-energised :

Contact RLC1 provides an earth for the screen of valve V1, This ensures
that the master oscillator is inoperative when the equipment is not
switched to "send."

Contact RLC2 connects the operator's headphones to the receiver output as
shown in fig. 14.

Contact RLC3 is open., This conbact removes the earth connection from
relay RIB, and also, at certain positions of the system switch, from
relay RIH in the DC power supply unit. See fig. 14

Contact RLCL is open. This prevents the blower motor running at full
speed when the equipment is at "receive,”

RIC operates when RIE is energised as in paragraph (d) above, and the
four contacts then function as follows:

Contact RIC1 disconnects the earth from the screen of valve V1 and
transfers it to RLD1 and the bias line,

Contact RLC2 transfers the operator's headphones from the receiver output
to the sender side-tone,

Contact RLC3 closes. This energises relay RLB, and also, except when the
system switch is at CW, relay RLH in the DC power supply unit. Relay
contact RIH1, shown in fig. 16 on page 25, closes and the rotary trans-
former starts running.

Contact RLCL closes. This shorts out resistance in the blower motor
circuit and allows the motor to run at full speed while the equipment is
switched to "send,"

Relay RLB is the aerial change-over relay., It is energised by contact
RI,C3, and also by the system switch when this switch is turned to INT CAL
or ADJ TQ IEC., In its normal or receive condition its two contacts
function as follows

RIB normal, contacts RIB1 and RLB2 connect the receiver aerial to the
aerial tuning unit.
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(t) RLB operates when the set is in the "send” condition, and its contacts
function as follows:

(u) Contact RLB1 transfers the zerial tuning unit connection from the receiver
aerial to the sender output.

(v) Contact RLB2 earths the receiver aerial,

When the system switch is turned to CW, as shown in fig. 14, relay RIH in
the DC power supply unit is energised, and this starts the rotary transformer.
Each time the key is pressed, sender relays RLD, RIE, RIC and RLB operate as
described on the opposite page, and power is transmitted from V1 via V2, V3,
Vi, V5, V6 and the aerial tuning unit to the aerial, As the key is released
and contact RID1 opens, valves V3 to V6 become biassed back beyond cut-off and
no power is transmitted.

The release of relay RIC is delayed by a capacitor, so that the relay
releases only on pauses in CW keying.

With the system switch at VOICE/CFS, sender relays RID, RIE, RIC and RIB,
and the rotary transformer starting relay RIH in the DC power supply unit, are

BIAS LINE TO
V3,V4,V5,V6
24V+ ~ TO RECEIVER AERIAL

PLA K T ) 1
RLE 1 ( {
4 J
/RLC4§ RLD | §
oo I | | L SENoER
, RIE | | BIC RL8 RLBS ALl ‘OUTPUT

o \ BLOWER
RLC3 C
> > T0 VI
SKT_B-D E o é‘x} R

TO PRESSEL OR KﬂEY 1 E__
PLA L 5:)[& J T | l l J.

TO RELAY RLH IN PSU RECEIVER QUTPUT
SENDER ON ¥
° RLC2 e
INT CALO OVOICE CFS 4 PHONES
" SENDER = Ig
ADS TORECO  @—1poCW S1DE TONE
SYSTEM SWITCH POSITIONS ALL RELAY CONTACTS IN DE-ENERGISED POSITION

FI1G. 14 RELAY CIRCUIT
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(3)

(%)

energised as the equipment 1s switched to "send" by the operation of the
pressel switch,

With the system switch at ADJ TO REC or INT CAL, relay RID will not
operate, Contact RID1 remains open and, as valves V3 to V6 are biassed back,
there is no transmission from the aerial,

CFS operation

When operating on carrier frequency shift (telegraph operation), mark and
space impulses are transmitted on different radio frequencles, the higher
frequency normally being used for the mark signals, The difference between
these two frequencies is the frequency shift. The shifting of the sender
frequency from space frequency to mark frequency is effected by changing the
frequency of the sender master oscillator, This is done automatically by
signals from the CFS adapter unit, which vary the value of the reactance in
the master oscillator circuit, causing the master oscillator to shift its
frequency in sympathy with the 5-unit code signals from the teleprinter. It
can be compared with swinging the tuning dial very rapidly backwards and for-
wards a very small amount corresponding to the shifi.

If a CFS adapter unit is connected to the sender, relays RLD and RIEL, and

thereby relays RIC, RLB and RIH, are energised by the operation of this CFS
adapter. ’

Switching

The sender can be used on either LOW POWER or HIGH POWER, the condition
being controlled by a two-position switch. In the LOW POWER position resis-
tances are introduced into the circuit, These effectively drop the HT voltage
to V4, V5 and V6 and change the grid blas voltage to V3, V4, V5 and V6. In
the HIGH POWER position the resistances are short cilrcuited.

Two positions of the system switch provide calibrating facilities, the
ADJ TO REC position being used when the sender is in operation with the
Reception set R210, and the INT CAL position when sender is used without this
reception set. With the switch in the ADJ TO REC position, only the master
oscillator V1 and buffer amplifier V2 are operative, all other valves being
biassed to render them inoperative, The signal is passed out direct to the
receiver, which has been previously tuned, and checked against the receiver,

In the INT CAL position, valves V1, V2, V1Qa, V10b, Vi1, V12a and V12b
only are operative., Strong harmonics from the 100 ke/s crystal oscillator are
passed from V12b and fed to a transformer coupled to the grid of Vi2a., Vi2a
acts as a mixer, its output being mixed with part of the amplified master
oscillator output of V2 and passed via V11, V10a and V10b to the phcnes.

Tuning is achieved by the operation of a variable inductor in the master oscil-
lator circuit, This is the CALIBRATE control on the front panel, and it is
adjusted for zero beat,

LT and HT voltages of the sender, and grid and cathode currents of the
power amplifier can be checked by means of the meter, dependent on the
position of the associated 4-position switch, On LT, full scals deflection
is 50 volts; on HT it is 1,000 volts, On GRID PA it equals 10 milli-amps,
and on CATH PA it equals 300 milli-~amps. Thus the actual reading for LT
condition should be multiplied by 5, for HT by 100, for GRID PA by 1, and for
CATH PA by 30, as shown on the panel,
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(5)

(6)

(7)

Aerial tuning unit No. 7

This unit matches the output impedance of the sender to the impedance of
the various aerials which can be used. Output voltage of the sender is passed
via a coaxial cable to the aerial tuning unit. It is fed to the aerial coil
via a special switching device and loading coil, and is tuned by a two-section
variable capacitor whose sections are connected in parallel to give the required
capacity. The loading coil is in circuit only on the lower frequencies, being
switched out automatically by the rotation of the match capacitor spindle to
which the rotary switch is connected., This switch is so designed that voltage
in the circuit is completely disconnected during the moment of shorting out the
loading coil, to prevent arcing.

The wiper contact of the aerial coil is designed so that it has two points
of contact bridging three turns of the coil at any position, thus the three
turns act as a screen between the dead portion and the live portion of the coil,
This is necessaryespecially when the live portion consists of only a few turns.

A simple leaf switch and cam on the locking device of the tuning control
automatically extinguishes the dial lighting when the locking control is in
the I0CK position.

An indication of aerial current is provided by means of a toroidal current
transformer and crystal rectifier operating in conjunction with the panel meter
on the aerial tuning unit,

DC power supply unit

The function of this unit is to provide all the power requirements of the
sender from a 24-volt supply. TIwo outputs are provided: + 530 volts at 450 mA,
and a stabilised 300 volts. The 300 volt output is obtained by tapping the
530 volt line and passing through a stabilising circuit and dropping resis-
tances in the sender.

The supply unit requires an input nominally of 24 volts, In practice,
however, as batteries may be in a discharged condition, or on "float" charge,
actual voltages between 22 and 29 may be encountered,

Voltage control

To limit the variation of the voltage used in the sender, a close margin

‘voltage control relay RLF in the power supply unit operates when the battery

voltage rises above 25.5 volts, and releases when this voltage falls below
23,5 volts. Thus the woltage range can be divided into two parts as follows :

Low range (relay RLF normal) : 20.7 to 25,5 volts
High range (relay RLF operated) : 23,5 to 29 volts

An overlap of two volts exists between the two ranges, If, when an
installation is first switched on, the battery voltage lies within this over-
lap, the voltage control relay RLF will remain in its normal condition although
the voltage figure actually appears in both the low (relay normal) and the
high (relay operated) ranges.

If the voltage rises, as with batteries on float charge, relay RLF will
operate when the voltage passes through the upper limit of the low range, and
will remain operated as long as the battery voltage remains in the high range.

If the battery voltage then falls, relay RLF will remain operated until the
voltage falls to the lower limit of the high range, although this voltage
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FIG. 15 VOLTAGE CONTROL CIRCUIT (BATTERY VOLTAGE IN HIGH RANGE)

figure is actually below the low range maximum, When the battery voltage drops
beyond this lower limit the relay RLF returns to its normal condition, and
‘removes resistances in order to maintain the output from the reduced input,

The accompanying diagrams illustrate high range and low range conditions
brought about by the operation of the voltage contzol circuit in the DC power
supply unit, This circuit automatically switches in extra resistances when the

input voltage is excessive, and by~passes them.when the voltage falls below
the high rangc.

Fig, 15 shows, in simplified form, the voltage control circuit in the DC
power supply unit., It indicates the condition of the circuit while the battery
voltage lies within the high range, or if it is connected to a battery with
voltage above ‘the upper limit of the low range. ’

As the voltage of the battery is in the high range, relay RLF is operated
and the earthed negative side of the supply is disconnected from the slave
relay RLG, Relay RIG is therefore unoperated (normal); its contacts are as
shown in fig, 15, and the resistances in the primary side of the rotary
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(8)

transformer and in the 19-volt supply to the heater circuit in the sender are
in circuit.

Now assume that the battery voltage is falling, and refer to‘fig. 16,
When the battery voltage drops below the lower limit of the high range, the

close margin voltage control relay RLF restores to normal and its contact RLF
closes to earth relay RIG.

Alternatively if the power supply unit is connected to a battery supply in
the low range, relay RLF will remain at normal, and relay RLG is cnergised as
the unit is switched on,

Rclay RIG opcrates, Contact RIGZ closcs to short out resistance and allow
the full voltage to bc passed to the heater circuit, Contact RIG1 closes to
short out resistance and allow the full voltage to be passed to the rotary
transformer when relay RLH operates,

Rotary transformer starting relay

Relay RLH in the DC power supply unit is the starter relay for the rotary
transformer, In fig, 15 it is shown with contact RLH1 at normal, The rotary

RLGI OPERATED

+ 530V
o /,\ )
+ T wew
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ROTARY TRANSFORMER
BATTERY oy
B EARTH
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>
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FIG.16 VOLTAGE CONTROL CIRCUIT (BATTERY VOLTAGE IN LOW RANGE)
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(9)

transformer starts running when the relay is energised by one of the following
operations,

(a)
(b)

(e)

See fig, 14 on page 21,

By turning the sender system switch to ADJ TO REC, INT CAL or CW.

By turning the system switch to SENDER ON to opcratc relays RIE and RIC
in the scnder.

By thc scnd-rcceive presscl switch when the sender system switch is at
VOICE/CFS

Reeeciver slave rcelay

the sender DC power supply unit,

Switching is so arranged that when the sender power supply unit is
switched OFF and its associated Reception set R210 is switched ON, the 24-volt
supply passing to the receiver via the 12-pt connector energises relay RLF in

If this 24-volt supply is within the high

range, rclay RLF operatecs and contact RLF1 encrgiscs the slave relay in the

rceeiver,

Fig., 17 shows this condition,
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Operation of the slave relay in the recelver changes tapping positions on
the vibrator transformer,

If sender power supply unit and receiver arc both switched ON, the

reeciver slave relay works simultancously with relay RLG in the sender power
supply unit.

(10) In%cr-unit conncctions

The power supply sourcc in gencral usc will be 24 volts DC, Fig., 18 shows
details of conncctor terminations in the installation when the scnder is con-

nceted to a DC supply unit, The function of cach conductor in the multi-point
connectors is given,

4 PT.MK.4 CONNECTOR COAXIAL CONNECTORS
TO BATTERY OR DISTRIBUTION 10 Rscsmonufér R 2I0
BOX AERIAL P

A- T0O ATYU No.7

T 24V
§_ } TO CFS ADAPTER UNIT
D } EARTH

12 PT. MK4 CONNECTOR
DC PSU TO SENDER

A~ +530V
B- —530V
5 J+300v
DC PSU E - "gec pHoNE | | SKTD PLC skTe § 12 PT.MK.4 CONNECTOR
12 PT. MK4 CONNECTOR g JF =63V IC SENDER TO WIRELESS CONTROL
TO RECEIVER PLJ  SKTA*"~ SKTH§ 46 - EARTH HARNESS
A- 424V A A= MIC
B - EARTH BATTERY SENDER RECEIVER é - ie&zuous PLA SKTB B - MIC EARTH
—————— -
€= hrsv L~ S/R ¢ ic mic
D - M- 419V g‘ S/R RELAY
E - . -
F_}an 63 Ve £l 424y
G- 6 - PHONE EARTH
H-  VCR H-
J - SLAVE RELAY J = IC PHONE
K =  PHONES K -
L - PHONES L-
M- M-  REC PHONE

FIG.18 INTER-UNIT CONNECTIONS

When it is required to operatc from AC mains or mobile gencrator an AC
power supply unit must be uscd, A diagram showing inter-unit conncetions in
an AC installation is given on page 46,

THE AC POVER SUPPLY UNIT IS DESCRIBED
IN CHAPTER 4, SEE PAGE 43,
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CHAPTER 2
OPERATION

ERREREEEREREE VW ARNING FSs iy

When this equipment is operated on an AC supply the voltage
employed is sufficiently high to endanger liuman life. Every
reasonable precaution has been observed in design to safeguard
operating personnel. Do not tamper with supply leads and
switch the power supply off before removing connectors In
case of electric shock refer to the inside front cover of this

handbook.

Section 10, Preliminary checking

Installation

Check that the various units comprising the installation are securely
mounted.

Connectors
Ensure that all inter-unit connectors and power supply leads are correctly

fitted, Complete instructions are given in the user handbook for the relevant
vchicle installation.

Wireless control harness

Attach the required number of headsets and a keying unit when required.
See that the control unite to which thesc arc connected arc correctly switched.

Acrials

The uscr handbook for the wvchiclce installation includes dctbails of the
acrial arrangcments in the vchicle, Ascertain that the corrcet aecrial is
fitted for the requirced frequoncy after reference to the tables given in the
appendix to this handbook. Additional information on aerdals is given on pages
10 and 11,

IMPORTANT: There is very high voltage
on the aerial system,
Read the warnings on page 3lk.
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AIR OQUTLET OPEN

SEALING CAP

FIG. 20

Section 11. Air intakes

(1) Air inlets and outlets must always be open when the sender is switched on,
Relcasc the turn-button catches and open the air inlet covers on the front
pancl of the sender (two covers) and the power supply unit (onc cover),

(2) Unscrew the caps to the air outlcts in the rear of the scnder (onc cap) and
the power supply unit (one cap), Swing the caps down to the stowage position
as shown in fig. 20 above,

Section 12, Switching on

(1) Un the power supply unit, move the OFF-ON switch to ON, The red indicator
lamp should light., On the DC supply unit the brightness can be varicd by
turining the lamp cover,

(2) In a 24-volt DC installation sct the scnder meter switeh to LT and chock tho
battery voltage, multiplying the meter reading by five. The voltage should be
between 22 and 29,

(3) Turn the lecking duvices on sender end acrial tuning unit in an anti~clockwisc
dircetion, Thesc locks rcleasc the tuning controls and switeh on lamps to
illuminate the scale windows,

() Turn the sender éystem switch to VOICE/CFS to prevent the rotary transformer
running continuously while the sender is switched on,

(5) Switch the wireless control harness ON at the JD9 (Harness type 'A!) or the J1
or J2 box (Harness type 'B').

(6) Before tuning, if time permits, allow fifteen minutes for the couipment to warm
up, If the u\,ndvr ig brought into usc immcdiately after switching on, the
turlnc m1ll require checking as it will tend to drift during the first fiftcen
minute

= A0 w
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Section 13, Tuning scales

Two scales are visible in the scale window, The upper one is a slow motion
dial engraved in lio/s with tenth divisions, and the lower is a high spced ke/s
scalc driven directly from thce tune control,

On rangv 1 the mask over the scales is in the lowest position to cxposc the
Me/s scalc calibrated 2 to 4 Mc/s and the XKo/s scalc calibrated from O %o 100
ke/s. TFor onc complcte rovolution of the lower scale the upper scalc moves
through onc 100 ke/s division, The 100 ke/s crystol calibrator provides onc
check point for cach complete rovelution of the tuning control, This check
point is clecarly marked on the scalc by the white figures '00' cngraved on a
black background. See fig. 21(a).

On range 2 the mask is in its central position to expose the 4~8 Mc/s scale,
One revolution of the tuning control now covers 200 ke/s. There is a check
point mark at cvery 100 kc/s.

On range 3 the mask is at the top position to exposc the 8-16 Me/s scale,
One rcvolution of the tuning control now covers 400 ke/s, Therc is a check
point mark at cvery 200 kc/s.

To rcad the dial accuratcly in ke/s, the figurcs showing on the Me/s scale
should be followed immediately by those showing on the ke¢/s scale, For example,
when 2,1 is showing against the cursor line of the Mc/s scale, '00' will be
showing against the cursor of the kc/s scale, the whole reading 2100 kc/s, or
2,1 Mc/s, as at fig, 21 (a),

When the Mc/s scale reading is between figures, the kc/s scale reading will be
some part of the 100 ke/s., For example, the Mc/s scale reading between 2,2 and

2.4 and the ke/s scale reading 65, the total reading is 2165 ke/s, or 2,165 Mc/s,
as at fig. 21 (b).

NOTE: All aerdial tuning operations should be carried out
on [OW POWER, with final adjustment on HIGH FPOWER.

FIG. 21 EXAMPLES OF FREQUENCY SCALE READINGS
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Section 14 Sequence of operations to tune the sender

Put the sender range switch to the range in which the required frequcncy lies,

Sct the POVER switch to IOW,

(2)

GEFORE USE

BEFORE yse

/
CALIBRATE CONTROL

FIG. 22

- 32 -

(3) Turn the systom switch to INT CAL, With the switch in this position the
scndeor will not transmit,
(4) Rotate the scnder tunc control until the black chock point ncarcst to the
. required frequency appears against the cursor on the ke/s scale, A whistle
should bc hcard in the hcadphones.
(5) Adjust the CALIBRATE control to obtain zero beat,
(6) Adjust the sender tune control to the exact frequency required,
NOTE: “hen Wireless sender C11 and Reception set R210 are installed
together, first tune the reception set to the required
frecuency as instructed in the receiver user handbook, Then
in place of paragraphs (3) and (4) above, turn thc system
switch to ADJ TO REC, turn thc tune control tc the required
frequency and adjust the CALIBRATE control for zero beat, to
align sender and rcceiver correctly on the same frequency.
TUNE CONTROL
CFS
GRID PAXI
LT X5 | CATH PAX30 METER
LT SWITCH
POWER
SWITCH P =
=4 Mc/s ADJ. TO REC.
( 4—8 Mc/s INT. CALL Q
AT / SENDER ON
| —\ ——
RANGE _
SWITCH
OPEN THIS OPEN THIS SYSTEM
AND REAR (AP AND REAR chp SWITCH




TUNE CONTROL

MATCH CONTROL—00_ |

FiG. 23

(7) Turn the sender IOCK control clockwise to lock the position and extinguish
dial lighting,

(8) Trom the aerial tuning charts in the appendix, ascertain tune and match
figures for the recquired frequency, relative to the type of aerial being used,
IT this freqguency lies between the examples given in the chart, select the
nearest tune and match figures.

(9) Rotate the TUNE control on the aerial tuning unit until the three figures
selected from the TUNE column of the chart appear on the trip counter.

(10) Rotate the MATCH control on the aerial tuning unit until the figures selected
from the HATCH coluin zppear on the MATCH scale,

(11) Turn the sender system switch to SENDER ON. This will cause the rotary
transformer to run and power will be transmitted to the aerial tuning unit.

(12) Re=-adjust the aerial tuning unit TUNE and MATCH controls for maximum meter
deflection,

(13) love the sender POWER switch to HIGH, and again re-adjust TUNE and MATCH
controls for a possible increase in aerial current.

(14) VWhen maximum deflection is obtained, turn the IOCK control on the aerial tuning
unit to lock TUNE and MATCH countrols and exbtinguish dial lighting,

Setfing up procedure 1ls now complete. Turn the sender system switch to
VOICE/CFS to stop the rotary transformer running,

—~
—_
W

Nms?

(16) To commence transmission, turn the sender system switch to the required
method of opesration.
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(17)
(18)

(19)

(20)

Use LOW POVER when maximum range is not required,

Switch the sender power supply unit and the wireless control harness OFF when
the installation is not in use,

Aerial tuning unit TUNE and MATCH figures for four frequencies can be recorded
on the aerial tuning chart on the sender panel, Write with pencil or pen,
and clean off with a cloth,

The following method may be used as a broad guide to adjusting the aerial
tuning unit without the aid of tune and match figures. Set the MATCH scale
to '5' and the TUNE trip counter to its upper limit (600). Tune downwards
until maximum meter deflection is obtained., Then adjust the IIATCH control
for a possible increase in acrial current, Do not start at the lower end and
tune upwards, or the first significant deflcetion may be spurious,

WARNENGS

Therc is VERY HIGH VOLTAGE on the acrial system when the scnder
is in opecration,

Do not touch any barc wires on the acrial basc, or the insulated
acrial terminal on the acrial tuning unit, whilc the scnder is
switched on,

Do not allow the connector from thc aesrial base to the acrial
tuning unit to touch any metal parts or it may be burnt, This con-
nector is protected by insulating beads to keep it clear of metal
varts,

If the rod aerial on a vehicle is near or touching a power wire,
DO NOT reach up and remove the aerial or step out of the vehicle.
Just drive the svcehicle clear of the wires, NEVER change aerials near
overhead wiresg,

Do no% climb onto the roof of the vehicle while the sender is
switched on,

Do not pour petrol into the wvehicle tanks when the cquipment is
on "send"., An RF potential difference mey cause an are resulting in
an explosion,
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CHAPTER 3
USER SERVICING

Section 15, Servicing on the task system

No installation can be expected to work properly unless it is kept in first
class condition by regular servicing, conscientiously carried out, This
servicing is the responsibility of the NCO or man who is in direct charge of
the cquipment and responsiblce for its operation, NOT of workshop or repair
staffs, though workshop pcrsonncl may bc called upon to carry out certain
servicing tasks,

To guidc the NCO or man responsible for scrvicing, and to ensurc that it is
done, it has been laid down that signal cquipment will be scrviced on the task
system and that completion of each task will be recorded on Army Form B2661 -

. Unit servicing log.

A facsimile of this log is reproduced at the end of this handbook., Completion
of servicing tasks will be recorded by initialling in the spaces provided on
the front of the form; all repairs and replacements will be recorded on the
reverse, The form lasts 24 weeks and replacements should be obtaincd on indent
in the normal way, OCurrent and completed forms should be kept in the pocket
in the back cover of this handbook,

Servicing tasks to be carriecd out by the user arec listed in the following
sections, which show the full servicing required for an installation in continu-
ous use. The frequency with which each task is carried out will be detailed by
the commander concerned,

Section 16, Routine servicing tasks

Cleaning

Keep the wireless sender, power supply unit, aerial tuning unit, and all
associated equipment clean, dry and free from dust,

Connecectors

Examine all connectors for fraying and damaged insulation, paying special
attention to terminations, Check that all connectors are correetly fitted and
scourcd by the locking rings, Do not pull on the cables, Scc that carthing
connccbions arc in order,



(5)

(6)

Controls

Check that all switches and controls work smoothly and firmly through
their range of movement.

Meter readings

With the equipment properly connected, switch on the power supply unit
and check meter rcadings at cach position of the meter switch, Normal rcadings
on high power and with the acrial properly tuned should be as follows: - ’

TABIE 5
Meter
switch Requirement Actual meter rcading
position
IT X5 24 volts {L4,.8
HT X 100 500 volts |5 (at CW with key pressecd,
or at VOICE CFS with
pressel switch pressed).
GRID PA X 1 7=-10mA 4 = " " "
CATH PA X 30 240 mA 7 - 9 i " "

Air filters
Remove and clecan the air Filters fitted inside the air inlet covers on the
sender (two filters) and the power supply unit (one filter).

To remove the filter from the air inlet aperturc, slacken the screw securing
the turn=button catch sufficiently to allow the catch to be turnced back slightly
to releasc the cover, which should then be opencd wide. Depress the spring
clip holding the air filter in position and withdraw the filter.

Turn the filter upside down and tap gently on the floor to rcmove dust and
fluff,

Replace the filter by reversing the rcmoval procedure, and tighten the
screw securing the turn-button catch,

Replacement air filters arc provided in the sparcs kit,

Humidity indicators

Inspect two humidity indicators, onc in the pancl of the acrial tuning unit,
and the other in the scaled master oscillator box inside the sender, for which
the sender must be removed from its casc as described in scction 18, Observe the
colour of the indicator, If this indicator is blue in colour, similar to the
surrounding blue ring, then the desiccator remains scrviccablec and the interior
of the unit is dry, If the indicator has turned pink then the desilccator is

exhausted and must be changed, for moisture inside the unit has been absorbed by
the drying agent.

Report all units on which the desiccator appears pink, in order that these
units can be sent to workshops as soon as possible, where drying apparatus is
available and where a replacement desiccator of the correct type can be fitted.
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Section 17, Opening a sealed unit

Aerial tuning unit No, 7 and the master oscillator box inside the sender are
hermetically scaled and must not be opened by operating personnel,

Royal Signals radio tcchnicians may open a unit for scrvicing, so far as their
technical ability and the equipment and spares in their posscssion allows,
subject to the following conditions:

(a) On the initiative of the technician, when absolutely necessary to restore
essential communications, or

(b) On the authority of the officer commanding,

These are the only occasions when Royal Signals radio technicians may break the
seals,

Seals should so far as possible only be broken in conditions when the risk of
dust or damp getting into the equipment is asg small as possible. The equip-
ment must be sent to workshops for testing of the seals, and drying out if
necessary, as soon as possible after an emergency opening,

Section 18, Opening the sender and the DC supply unit

REMOVE POWER SUPPLY CONNECTIONS
BEFORE OPENING A UNIT.

To remove the sender chassis assembly from its case, stand thc sender panel
downwards on a smooth level surfacc, Slacken off the four large captive scrows
in the rear of the casc. Lift the case off the chassis,

The DC power supply unit is opcned in a similar manner,

To hingc the scnder sub-chassis scctions outwards, releasc six scrows ('A' to

tPt in fig, 24 on page 41). Disengage two plugs on the RF chassis (*H! in

fig, 24) from sockcts on the centrc scetion ('G! in fig. 24).

IMPORTANT: Do not turn system switch or rangc switch whon the sub-chassis
sections arc hinged outwards, or thc drive mechanisms will be
moved out of alignment,

Before returning the soender to its casc, re-cngage the two plugs and sockets
and re-fit thce six screws holding the hinged scctions.,

To replace the casc, reversc the removal procedurc, and tighten the four
captive screws,

Section 19, Pault location

It should be remembered that simple 1little external faults are much more comron
than internal trouble, If the equipment fails, look for faults in the follow-
ing order: Firstly see that all switches and controls on wireless equipment
and control harness are correctly set. Then check the installation for deranged
or damaged connectors., Finally check for internal faults,
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The following table is intended for the operator's guldance in locating the
simpler faults that may occur,

TABIE 6

Symptom

Possible fault

Action to be taken

With equipment
connected and power
switch ON.

No illumination of
DC PSU pilot lanmp
or sender and ATU

(a) Faulty battery
(b) 7-amp fuse blown
(¢) Lamps blown

(&) Internal

(a) Change battery

(b) Fit new 7-amp fuse
(¢) Fit new 12-volt lamp
(d) Report

‘meter switch at
CATH PA,
No.reading.

dial lamps.,

2 | With equipment 7=amp fuse on DC power Fit new 7-amp fusec,
connected and supply unit blown,
power 'ON'., Put
meter switch of
sender to LT,

No meter reading.
3 { With equipment (a) Faulty rotary trans- (a) Report
connected and former
T 4
%C’g‘”?éw?l.\“ Eﬁaﬁ (b) Fault in relay circuit | (b) Report
transformer fails
to run,

L | As above, but 1-amp sender fusc blown, Fit new 1-amp fuse,
rotary transformer
runs, No meter
reading with meter
switch at HT,

51 As above, but with | (a) Faulty valves at either | (a) Put sender on HIGH POWER
meter switch at V1, V2, V3, VL4 or V5. and system switch to INT
GRID PA, : CAL, If whistle is heard
No meter reading, then V1 and V2 in order,

Put system switch to CW,
with sender on HIGH POWER
and meter switch to CATH
PA, If meter reads high
then either V3 or V4 is
defective, Switch to
range 1. If meter now
reads correctly, V3 is
defective,
(b) Internal fault, (b) Report,
6 | As above, but with |V5, V6 defective.

Change valves V5, V6.
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Symptom

Possible fault

Action to e taken

As above, but with
low reading,

Wrong adjustments on ATU

Check that ATU is properly
connected and adjusted,

With equipment con~
nected and power ON,
with system switch
at CW, and HT and LT
readings correct.

No aerial output
when key is pressed,

(a) Inspect valves V1, V2,
V3, V4, V5 or V6,

(b) Faulty relays
(c) Other internal faults

(a) Put system switch to
INT CAL, If strong
whistle is heard, Vi
and V2 are operating,
Switch to range 1 and
check, If therc is
output, then V3 is
defective, If still no
output, check GRID PA
and CATH PA, If no
meter readings at these
positions elther V5 or
V6 is defective,

(o)
(c)

Report
Report

With equipment con-
nected, power ON and
system switch at
VOICE/CFS, No move-
ment in aerial
current meter when
operator whistles or
speaks into micro-
phone, although
sender is known to
be working on CW.,
(Aerial current
reading should
change slightly with
speech or whistle).

(a) Faulty microphone

(b) Modulator valves
suspect

(a)
(b)

Change the microphone

Check in following
manner; -

If side~tone can be
heard in headphones
when whistle or speech
is produced, V8 or V9
is the defective valve,
If no side=tone can be
heard, V11, V10a or V10b
is the defective valve,

10

With equipment con-
nected and power CON,
and with system
gwiteh at INT CAL,
no whistle is heard,

(a) Valve 12a oxr Vi2b
faulty

(b) Intcrnal

(a) Fit ncow valve

(v) Report

NOTE:

Some valves are connccted in scries, therefore the absence of any glow in

a valve heater does not indicatc that that particular wvalvce is defective,
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Section 20, Replacements

Where a component has been proved faulty and a replacement of the correct type
is available, this may be fitted by the user, subject to the special provisions
for opening scaled units referred to on page 37. Replacement lamps, valves,

fuses, desiccators, and a blower motor assembly arc included in the sparcs kit,
As spares arc used, replacements should be obtained through normal channcls to

maintain a complete spares kit. Do not put defective components back in the
spares box,

Lamps
All dial lamps are lamps filament indicating 12-volt 3,6 watt,

Fig, 24 shows the position of the sender dial lamp, which is accessible
after removing the sender from its cace,

To change the indicator lamp in the DC power supply unit, unscrew the body
of the dimming device on the front panel of the unit. Remove the defective
lamp and insert a serviceable rcplacement. Rc-fit the dimming device in its
original position.

Two dial lamps are fitted in the aerial tuning unit, one behind each dial.
As this unit is hermetically sealed, defective lamps should not normally be
changed by the user, but should be left until thce unit is sent to workshops.
If in an emcrgency the lamps have to be changed, the unit must then be scnt to
workshops at the first opportunity for drying out and re-scaling,.

To obtain accecss to thesc lamps, remove the four retaining bolts and nuts
holding the case to the front panel, Place the unit face downwards and lift the
case off the chassis, Remove the defective lamp, rceplace with a new one of the
samec type and return the chassis to the case cnsuring that the spring clip din
the intcerior of the case behind the aerial terminal makes good contact with the
end of the aerial coill shaft., Replace the four nuts and bolts and tighten
securely.

Valves

Valves in the Wireless sender C11 can be changed without the necessity for
any internal re-alignment, but the tuning and operating proccdurc must be
checked and re-adjusted each time a valve is changed,

Certain valves are cnclosed in metal cans which are removed by giving the
can a slight twist anti-clockwise. These cans must always be replaced after
changing the valve.

Valve pins are very easily damaged and if they are bent or broken the
valve may be rendered uscless, Handle valves with care and always cnsurc that
all valve pins arc correctly located in the appropriate valve base socket
beforc attempting to insert a valve, Moke surc that the valve is firmly fitted,
and attoch the top cap where necessary,

Fig, 24 indicates the position of all the valves in the sender, and table
7 lists the type numbers, A defective valve must be replaced by a serviccable
on¢ of thc samc typc.
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DESICCATOR ¢

{IN SEALED BOX)

FIG. 24

TABIE 7. List of wvalves in Wireless sender C17

Ref, Purpose ! Type Ref, Purpose Type
V1 | Master oscillator % CV4010 |l V10a | ) Two-stage CVL003
V2 | Buffer CV4039 V10b | ) AF amplifier
V3 Amplifier/doubler CV4039 V11 Ificrophone amplificr CVL015
Vi | Amplificr/doubler CVL4039 V12a | iixcr CVL4003
Vh Power amplifier CV234.7 V12t | Oscillator
V6 | Powecr amplificr Cv23L7 V13 CW sidetonc oscillator | CVLO10
V7 | AMC detector CVL4007 V1L | Stabiliser cvas7
V8 |) Modulator (in ove3y7 [t VA5 | ) Intercomm amplificr |CV4L010
ve |) push=pull) CV23L47 V16 1) CVL4L010
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Fuses

Three fuses are fitted in cartridge type fuse holders on the front panel
of the DC power supply unit, These fuses are rated at 7, 1 and 3 amps
respeetively, the valucs being shown on the pancl,

If a fuse blows, unscrew thce knurled knob of the fusce holder, and withdraw
the spent fusc cartridge, Fit a new fusc of the same rating and type. Replace
the fusc holder and screw in firmly,

Desiccators

It is important to remember that when a desiccator is removed the interior
of the unit is exposed, and moisture may enter through the orifice. Therefore
desiccators should be changed only in suitable dry conditions,

A replacement desiccator must be screwed in immediately an exhausted one
is withdrawn, and the rubber sealing ring must be positioned correctly to
ensure that the sealing is effective. A replacement desiccator should not be
taken from its sealed package until the moment it is to be inserted into =a
unit, or the atmosphere will affect its condition.

If the unit requires drying out it should be sent to workshops as soon as
possible, where drying apparatus is available and where & desiccator can be
fitted under suitable conditians.

Blower motoyr

A replacement blower motor assembly may be provided in the spares kit.
This can be fitted in place of a faulty motor, and the faulty motor sent to
workshops for repair, Fitting instructions are given in the EMER,

Note that if the two connections to the motor are reverscd, the fan will
be driven in the wrong direction, Aftcr changing tQp motor, chsck that air is
circulating correctly. This can be ascertained by switching on and holding
one hand close to the outlet in thc rear of the case, There should be a
noticeable flow of air from the outlet.
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CHAPTER 4
AC PSU

EEEEEEE W ARNING R

When this equipment is operated on an AC supply the voltage
employed is sufficiently high to endanger liuman life. Every
reasonable precaution has been observed in design to safeguard
operating personnel. Do not tamper with supply leads and
switch the power supply off before removing connectors In
case of electric shock refer to the inside front cover of this

handbook.

Section 21, Description of Supply unit rectifier No. 30

(1) This power supply unit, shown in fig. 25, enables Wireless sender C11 or Wireless

FIG.25  SUPPLY UNIT RECTIFIER No.30
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(2)

(3)

(&)
(5)
(6)

stations C11/R210 to be operated by means of single phase AC mains or field
generators, instead of the normal 24-volt battery supply. The input voltage
must be within 100-125 or 200-250 volts, at L45-65 ¢/s., The unit is contained
in a pressed steel case similar in construction and having the same dimensions
as the Wircless sender C11l.

Iwo scparate supply circuits are provided, one for the sender and one for the
receiver, Each circult can be operated scparately, or both at the same time,
as requircd, Visual indication of 'powcr on' is given by separate lamps,

The sender supply circuit provides the following outputs: 19 volts for fila-
ments, a rectified 24-volts DC for the operation of relays and blower motor,

a stabilised 300 volts and 530 volts HT, The 300-volt supply is obtained by
tapping the 530=-volt line and passing through a stabilised circuit and dropping
resistors, Recsistors comnected across the HT smoothing capacitors improve the
rcgulation and discharge thce capacitors when the unit is switched off. The
receiver supply circuit providos 6,3 volts LT and 175 volts HT. When opcrating

from AC mains the power consumption of the sender on 'send! is approximately
500 volt-amps, '

A hinged plate prevents accidental altecration of the input voltage change switch.
Voltage setting is indicated in a window above the hinged plate,

Heat generated in the supply unit is dissipated through ventilation holes in
the sides and rear of the case,

411 controls and connector terminations are mounted on the front of the unit,
the identification of each position being given on an engraved plate attached
to the panel, Details are given in the following table,

TABLE 8. Supply unit rectifier No. 30

Control Description and purpose
Sender ON=OFF A double-pole double~throw toggle switch
Switch G connecting the mains voltage to: the
primary side of the sender transformer,
Receiver ON-OFF A double-pole double-throw toggle switch
Switch SH connecting the mains voltage to the

primary side of the receiver transformer.
Six-position voltage changc | A rotary switch selecting voltage taps of

Switch SJ 100, 110, 120, 200, 220 or 240 volts.
Plug 3-pt, PLK For a Mk 4 connector to the AC supply
point :
Socket 12-pt, Mk A Connector for power supply to sender and
SKT A SENDER intercomm amplifier, Also connects
receiver phones to sender.
Socket 12-pt, Mk 4 Conncets HI, LT and bias supply to
SKT H RECEIVER Reception set R210, and receiver phones

brought in for looping to the sender.




(7)

(1)
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Control Description and purpose

Fuses (cartridge type) Ve -~ 1A (Fs 128
Rec, ILT = 7A FS 131
Send LT = 54 Fs 130
Rec, HT =~ 250mhd S 129
Send HT -~ 14 Fs 127)
Mains - 7A (two)(FS 125, 126)
Send lamp (red) 6 volt lamp
(IIP,125) indicates sender supply switched on
Receive lamp (white) 6=volt lamp
(ILP,126) indicates receiver supply switched on.

The unit measurcs 14%-in. x 14=in, x 8%-in, and weighs approximatcly 60 1b,

Section 22, Voltage change switch

Before connecting the AC power supply unit to the AC mains supply, ascertain
the correct voltage of the supply, Then refer to the table below, Note the

range which includes the local mains voltage, and against it the corresponding
voltasc setting figure,

On the supply unit, check the figure shown on the indicator above the voltage
change switchy If this is the same as that shown in the table against the
local wvoltage, the supply unit is correctly adjusted., If the supply unit is
not correctly set, adjust the voltage change switch as follows:

(a) Loosen the knurled screw on the hinged red cover, and lift the cover to
expose the screwdriver operated switch,

(b) With a suitable screwdriver, turn the control until the correct voltage
setting figurc appears on the indicator.

(¢) Refit and sccure the hinged cover,

TABIE 9, Voltage settings

Local mains voltage | Voltage switch sctting
100-105 100
106=115 110
116-125 120
200-210 “ 200
211-230 220
231-250 240
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Section 23, Connections and operation

Having adjusted the supply unit to the voltage of the local AC mains, check
that both switches are at OFF (raised position). Then attach three connectors,
or check that they are correctly fitted.

Full information on inter-unit con-
nectors is given in the user hand-
book for the relcvant installation.

When Reception set R210 forms part of the installation, connect the appropriate
12-pt. Mk L4 connector between the reception set and the RECEIVER socket termin~
ation in the lower left hand corner of the AC supply unit.

Connect thec appropriate 12-pt Mk 4 conncetor between the Wircless sender C11
and the SENDER socket termination in the lower right hand corner of the AC
supply unit,

Connect thc 3-pt. Mk 4 mains oonnec%or to the MAINS plug termination on the
panel of the AC supply unit, and to the source of AC supply.

On the AC supply unit, move thc SEND and REC switches to ON, and check that
the associated indicator lamps glow, Turn back to Chapter 2 (page 29) for
tuning and operating instructions.

NOTE: When switching on with the AC power supply unit unloaded,
the LT reading on the wireless sender meter will appear
unreasonably high, This is due to regulation. The reading
will drop to normal when the sender is on SEND.

A diagram showing detailed plug point connections for the AC power supply unit
is given in fig. 26,

12 PT MK.4 CONNECTOR 12 PT.MK.4 CONNECTOR

TrRCIOAOTMOO® >

TO RECEIVER TO SENDER

A (A= +530V
EARTH i B- -—530V

c_
+175V D__}-“!»()OV
AC PSSV £ - REC PHONES
F- 63Vn

SKTH  PLK  SKTA C6- EARTH
O H- 4175V

RECEIVER MAINS  SENDER J - REC PHONES
v K- +24V
L- S/R
kM - 9VnA

6‘3 V'\) >
0V

}m»:c PHONES

/
{g - }AC MAINS
C -~ EARTH
3 PT. MK4 CONNECTOR
TO AC SUPPLY

FIG. 26 CONNECTIONS TO THE AC PSU
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APPENDIX TO USER HANDBOOK FOR WIRELESS SENDER C11

AERIAL TUNING DATA

Various different arrangements of rod and wire aerials can be used with Wireless
sender C11. In the table at the foot of this page is shown a list of ten differ-
ent aerials and thelr overall frequency coverage, )

The setting of tunc and match controls on the Acrial tuning unit No, 7 depends
upon the typc of acrial installed, and upon the frequency on which thce scnder
is to be opecratcd. In the appendix are ten charts giving detailed tunc and
match figures for a range of specimen frequencics within the coverage of each
particular typc of acrial, Consult the chart for the type of acrial in use,
and make a note of the tune and match figures for the required frequency.,

If this frequency lies between the examples given in the chart, select the
nearest tune and match figures, and then re-adjust the acrial tuning unit
controls to obtain maximum aerial current in accordance with the operating
instructions given in Chapter 3. Sce page 33,

The operator should ensurc that he uscs the most efficient type of acrial which
suits the circumstances,

Types of aerial

Aerial Frequzgc%#;zverage Page
8-ft. vertical rod 2 to 16 48
12=-ft. vertical rod 2 to 15 Aé
16~ft, vertical rod 2 to 12 L9
8-ft, 'V' twin rod 2 to 1L 49
12-ft, 'V! twin rod 2 to 12 50
16~£t, 'W' twin rod 2 to 10 50
Copper braid aerial 2 to 16 51
Aerial vertical, 34-I%t. 2 to 6 52

steel, ik 1

Mast telescopic 27-ft, 2 to 10 52
Wire dipole aerial 3 to 16 53
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Appendix = ABRIAL TUNING DATA

Vertical rod aerial, 8-ft,

Frequency| Range { ATU ATU
in Mc/s | switch| Tune| Match
2.0 2 =L | 387 {19
245 " 455 9
340 " 351 9
3e5 " 284 8
4O " 239 7
540 L -8 1178 b
6.0 " 143 3
7.0 " 17 | 3
8,0 " 099 2.5
10,0 8 ~ 161 o741 3
120 1 v | os2 | 1.5
14,0 " 037 0¢5
1540 " 028 | 0.5
16,0 | ¢ 009 | 0.1

Vertical rod aerial, 12-ft,

FPrequency| Range | ATU ATU
-in Me/s | switch! Tune | Match
2 2 =4 {577 9
245 " 413 8
3 " 318 9
3¢5 " 259 8
L " 217 6
5 4L -8 | 162 L
6 " 128 2
7 i 107 2
8 " 089 2
10 8 - 161 061 2
12 " 039 1
1k " 014 0
15 " 005 0
This aerial is not suitable for
frequencies above 15 Mc/s.
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Appendix ~ AERIAL TUNING DATA

Vertical rod aerial, 16=ft.

Frequency| Range | ATU ATU
in Mc/s | switch | Tune | Match
2. |2~k |59 | 8
2.5 " 373 8
3 " 288 8
345 " 235 6
b L -8 197 6
5 " 157 | 3
6 i 114 1
7 " 09L. 1.5
8 8 ~ 16 | 078 165
10 " 047 145

12 " 012 0
This aerial is not suitable for
frequencics above 12 ile/s,

Rod acrial, 8-ft, 'V' twin

Frequeney | Range | ATU ATU
in Mc/s | switch | Tune | Match
2 2 ~ L4 {545 5
2.5 " 393 5
3 o 303 6
3¢5 " 2h5 8
A " 206 7
5 4 -8 155 5
6 1 123 245
7 " 102 2.5
8 " 086 2.5

10 8 - 16 1059 2

12 i 034 1

14 " 006 C.h
This aeriel is not sultable for

frequencies above 1% lic/s.

i
[




Appendix - AERIAL TUNING DATA

Rod aerial, 12~ft. 'V' twin
Frequency | Range ATU ATU
in Mc/s switch | Tune | Match
2 2 -4 | 470 8
2.5 " 340 8
3 n 265 8
%) " 216 7
4 " 180 7
5 4 -8 135 2.5
6 " 106 2
7 " 087 2
8 n 072 )
10 8 - 16 | 045 1.5
12 " 010 0.5
This aerial is not suitable for
frequencies above 12 Mc/s

Rod aerial, 16=ft. 'V' twin

Frecuency | Range ATU ATU
in Mc/s switch | Tune | Match
2 2 -4 406 L
2.5 " 200 6
3 " 232 8
3.5 " 189 6
4 " 158 6

5 L -8 117 2.5
6 " 091 1
7 " 074 1
8 n 060 1
10 8 - 16 022 1
This aerial is not suitable for
frequencies above 10 Mc/s
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Appendix ~ ABRIAL TUNING Diffi

Copper braid aerial

Note that for frsquencies between L and 5 Mb/s altcrnative acrial lengths are
availablc,

o Acrial ™ 4 ATU
Proguney 0 /5 | rone o von | 10PEtE, | g | iom | Seter
2 42,5 2l 93 80 |o 2
2¢5= 3 i 76 80 {0 2
3 - 3,5 g 6. | 70 Jo 2.5
3.5 & " 55 {100 |o 3
4 = 4eb 4=~8 49 10¢ {2 3
b =15 woo 150 [ 10 2 2,5
ka5~ 5 " y. j100 [1.8 3.5
4e5- 5 132 113C | 1,6 3
5 =545 " 120 {110 |1 3.5
5¢b~ 6 it 109 110 1 3¢5
6 - 6.5 101 100 |1 |
6e5~ 7 9% | 90 |1 4
7 -8 8x | oo 11 L
8 -9 §-16 LT 70 {0 A
s 10 L6660 |o L
10 11 58 50 {o 4
11 =12 " 54 45 0 L
12 13 i 50 40 11 5
13 AL 46 4O 0.5 Lo
14 15 " L7 5 | o L
15 =16 " L0 Z5 0 i L
o - wed



Appendix - ARRTAL TUNING DATA

Aerdial vertical 3L ft. steel Mk 1
The aerial is used fully extended

Frequency| Range | ATU ATU
in Mc/s | switch| Tune | Match
2 2 - L} 287 9
2¢5 " 215 7
3. " 168 6
3.5 " 138 6
4 b - 81114 4.5

5 " 081 2
6 " 046 0

This aerial is not suitable for
frequencies above 6 Mc/s

Mast telescopic 27-f%,

The mast is used fully extended but without the addition
of antennae rod 'F! sections.

Frequency ] Range |[ATU ATU
in Me/s | switch | Tune | Match
2 2wl luoy | 2
245 " 315 1
3 " 2L8 0.7
3¢5 " 198 0,2
L i 162 0
L L -8 }162 0
5 " 115 0
6 " 084 0
7 " 074 0
8 " 055 0
8 8 - 16 1053 0
9 " 025 0

10 " 005 0
This acrdial is not suitable for
frequencies above 10 Me/s
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Appendix =~ AERIAL TUNING DATA

Wire dipole aerials

(1) A chart showing dipole lengths against frequency is given overleaf, These
lengths are obtained from the formula:
234 _ Length of each
Frequency in Mo/s dipolc arm in foet
(2) The diagram below shows the method of measuring the length of the dipole.
This lcngth must be correctly adjusted in accordance with the table, each arm
being of equal length., Note that the table gives the length of one of the arms,
and not the overall measurecment,
DIRECTION OF RECEIVING STATION
L TABLE GIVES _
; LENGTH OF ONE ARM
|
|
L o
DIPOLE ARM DIPOLE ARM
»
|
|
'l COAXIAL CABLE
|
TO SENDER AERIAL PLUG
A WIRE DIPOLE AERIAL
(3) To obtain best results the wire dipole should be erected as high as possible,
and broadside to the receiving station as shown.
(4) The dipole aerial must be connected direct to the sender AERTAL plug by means

of a coaxial cable, This coaxial cable should not exceed 50 feet in length,
When a wire dipole aerial is being used the acrial tuning unit is not required.
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Appendix - AERIAL TUNING DATA

Length of each dipole arm Length of each dipole arm
Frequency b, in Frequency P

in Me/s s e in Mc/s . .
3,0 78 762 32 6
341 75 6 13 32
3.2 73 7ot 3 6
343 7 ) 33
Selr 68 9 7.6 30 9
3¢5 67 C T 7 30 6
3.6 65 748 30
367 63 7e9 29 9
348 61 6 8.0 29 3
3¢9 60 841 29
4,0 58 6 8.2 28 6
Lo 57 8e3 28 3
Lhe2 5 9 Bolr 27 9
be3 5, 6 8¢5 27 6
Lol 53 3 8,6 27 3
b4eb 52 8e7 27
4o 50 9 8.8 26 6
o7 49 9 8¢9 26 3
4.8 W8 9 9.0 26
ka9 ¥ 9 9¢7 25 9
5,0 46 9 942 25 6
5e1 46 93 25 3
5.2 45 Oekt 25
5¢3 Ly 9.5 2, 9
S5l L 3 9.6 2, 6
55 b2 6 9.7 2y, 3
5.6 M9 9,8 2l
5.7 44 9.9 23 9
5.8 L0 3 10,0 23 6
5.9 39 6 10.5 22 6
6,0 39 11,0 21 3
6471 38 3 1145 20 3
642 37 9 12,0 19 6
6.3 37 1245 18 9
64l 36 6 13.0 18 -
645 36 13,5 17 3
646 35 6 14,0 16 9
647 25 1445 16
648 3L 6 15,0 15 6
6.9 3k 1545 15
7.0 33 6 16,0 14 6
7o 33

This aerial is not suitable for frequencies below 2 Mc/s.
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ALPHABETICAL INDEX

AC BSU - 3, 43 Hand-keyed CW - 1

Aerial base No. 31 - 11 Harness - 30

Aerial tuning data - 47 Headphones - 1, 29
Aerial tuning unit - 14, 22, 33 Hinging sub=-chassis - 37
Aeorial vortical 34-ft. steel -~ 10, 52 Horizontal aerials -~ 10 °

aderials - 10, 29 , Humidity indicators -~ 6, 37
AN amplifier - 1, 3 ‘
2 chassis -~ 13

Air filters - 36

Alr intakes -~ 30 Indicator lamps - 8, 30

Antennae rod aerials - 10 Installation <~ 2, 14, 29
Intercomm emplifier - 3
Interior of sender = 13, 41
Inter-unit connections =~ 27

Battery voltage - 23, 30 :

Block diagram =~ 18
Blower motor -~ L2
Burns =~ 34 Iamps - 40 o
’ ' Loading coil - 22 v
Low power switch - 22

Calibration - 22, 32

CFS operation - 22
Chassis - 153 Mast 27-ft. telescopic - 10, 52
Check points =~ 31 ‘ Moster oscillator assembly - 13
Coaxial aericl connector - 1 Mechanical construction -~ 42
Connectors - 36 Meter - 22, 26
Construction - 12 ‘ Meter readings - 36
Controls - 3 ‘ '
Cooling =~ 13, 30
Coppur braid aerial - 10, 51 )
Crystal calibrator - 1, .2 Opening the sender =~ 37
Cursor line - 31 Operating =~ 32
DC PSU - .3, 8, 16, 23 Ferformance - 3
Desiceators - 37, 42 Yower consumption -~ 3
Dimgnsions = 2, 45 Fower output -~ 3
Dipole acricls - 11, 53 - Power supply - 3
DPurpose - 1
4nd fed aerials - 10 ' Range switch - 5, 32
' Rangcs - 2
Recoption sct R210 - 3, 26, 32
Regulation - 4k, 46
Focilitics - 1 Relay operation - 19
Fault locotion -~ 38 Remote aerials - 11
Frequency driit - 3 Replacements - 40O
Prequency range ~ 2 : : RF chassis - 13 ,
Fugses -~ &, 16, 42, 45 : Rotary transformer - 17



Scale calibration =~ 2

Sealing =~ 2, 37

Sender - 19

Sequence of operations - 32
Servicing -~ 35

Slave relay = 26

Starter relay in ESU - 25

Supply unit rectifier No. 30 -« 3, 43
Supply unit transformer rotary - 3, 16
Switch on = 30

System switch - 4

Task system of servicing -~ 35
Technical description =~ 19

Telegraph operation - 22
Transmitting - 32
Transport - 12

Trip counter - 23

Tuning = 31
Tuning control - 4
Tuning without aerial charts - 34

Unit servieing log - 35

'W' aerials -~ 10, 50
Valves - 4O

Voice range -~ 2

Voltage change switch - 45
Voltage control relay - 23

Warm-up - 30

Warnings -~ 34

Weights - 2, 45

Wire dipole aerials - 11, 53
Wireless control harness - 1
Working range - 2

Zero beat - 22, 32

868/5 (W' 4/64
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