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Introduction

WftW Pamphlet No. 13 is an
addition to the main description
of the SHF multichannel pulse-
width modulated Wireless Set No.
10, covered in WftW Volume 2.

During research over the years
at the Royal Signals Museum

Camp, Dorset, UK, several rare
early development and opera-
tional documents of the No. 10
Set were encountered.

These were of particular interest,
scanned, but only used as refer-
ence due to their length.

Because this communication set
was the first of its kind, and
World-wide interest was still no-
ticed, four of the most distinct
publications were put together in
this WftW publication.
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NOT TO BE PUBLISHED

The information given in this document is not
to be communicated, either directly or indirectly,
to the Press or to any person not holding
an official position in His Majesty's Service.




The W.S. No. 10 in North-West Europe.

HISTORY.

The WS No, 10 was originally designed for use in an L of C role.
It was in this role that it was first used in the North-West European
theatre of operations. Some weeks after ‘D’ day a link was established
from VENTNOR, ISLE-OF-WIGHT, to CHERBOURG and, later,
extended from CHERBOURG to BAYEUX. These links worked well
although the cross channel link did not give entirely satisfactory 24-hr
service. This was only to be expected since the path was long and not

optical.

_ Two Multi-channel sections (WS_ No. 10) were made available
to CSO 21 Army Group shortly before the breakout from the Norm-
andy beachhead. When the breakout occurred the No. 10 sets were
used to provide communication between Main and Tac. H.Q. 21 Army

Group. This was successful until Tac. H.Q. moved beyond GACE.

This early attempt to use the WS No. 10 in a tactical role was
only partially successful due to:

(a) Only eight working detachments being available.

(b) Lack of 60-foot towers.

(c) Poor state of training of the sections.

all coupled with the speed of advance into BELGIUM and HOLL AND.

On arrival of 21 Army Group H.Q. in BRUSSELS, a link was
established between BRUSSELS and EINDHOVEN using two relays.

This gave good service for approximately four months.
RE-ORGANISATION.

During the stay in BRUSSELS it was decided to re-organise
the Multi-channel sections, with a view to using them in a tactical role

" for the crossing of the MAAS and the RHINE.



In pursuance of this policy, two Multi-Channel sections
(WS No. 26) were changed over to WS No. 10 each being organised
on a four detachment basis. The existing two Multi-Channel Sections

(WS No. 10) were also coriverted to a four detachment basis, as was a
new section which shortly arrived.

All sections were retrained locally (see Pamphlet, Operational
Proceedure for UHF (WS No. 10) published by CSO 21 Army Group).
A number of 60-foot towers were obtained from the War Office,
although the fact that these were not obtainable in time or in sufficient
numbers, made it necessary to use local resources.

Arrangements were made to have all trailers serviced by REME
who had personnel available, trained on this equipment This was
essential as a number of modifications were necessary on all sets and
trailers before the equipment could be used. As it was intended to use
the sets in forward areas, REME also produced a special 10 set Z lorry.

The Muiti-Channel Sections, since their arrival in the theatre,
had been affiliated to No. 1 Indep. Adm. Coy. Before the Rhine
crossing it was decided, in order to obtain adequate operational control,
to affiliate the sections to 21 Army Group Signals who formed a UHF

Group under OC 1 Company. This arrangement proved very
satisfactory.

POLICY OF EMPLOYMENT.

It was decided as a policy to run the 10 Sets as a chain along
the axis of advance of TAC HQ 21 Army Group. Itwas also expected
that this chain would be suitable to serve Main HQ Second Army.

COMMUNICATIONS ESTABLISHED.

Phase I. Prior to crossing of the RHINE.
See diagram 1
Locations  Main 21 Army Group - BRUSSELS

Tac 21 Army Group - STRAELEN - BRUNEN
Main Second Army - WALBECK



Main Canadian Army - GRAVE
Main USNinth Army - MUNCHEN GLADBACH

WALBECK, being on a 40 meter contour was chosen as a
suitable. UHF site and six sets were installed, two using 60-foot towers, -
and ingenious use was also made ofé local windmill. Two links were
established to the cable head at HORST and one to each of Tac HQ
21 Army Group, Main Second Army, Main Canadian Army and Ninth
US Army, the latter using a relay. The channel allocation for this net-
work is shown at diagram 9. |

Phase II. The RHINE Crossing.
See diagram 2.

Locations Main 21 Army Group - BRUSSELS
Tac 21 Army Group - BRUNEN
Main Second Army - DINGDEN
Main Canadian Army - GRAVE
Main Ninth US Army -- MUNCHEN GLADBACH

The network already existing was extended across the RHINE by
linki#l SCHAEPHUYSEN to WESEL utilising the latter as a relay
point for both Tac HQ 21 Army Group and Main Second Army. The
roof of practically the only remaining building in WESEL was utilised
for the aerials of the 10 sets. This building was not in the best of shape,
WESEL having received adequate coverage from Bomber Command.
The RE advised almost daily that it was liable to collapse and shortly
after the relay at WESEL was closed on April 14th, their diagnosis
proved correct.

Phase III. The Pursuit across GERMANY.
See diagrams 3 - 8

Locations Main 21 Army Group - SUCHTELN
Tac 21 Army Group - (SCHAPDETTEN - RHEINE -
(OSTENWALDE - BOTENBURG



Main Second Army -( BURGSTEINFURT -

(
(IBBENBUREN - BORSTEL

The chain was now rapidly extended across Northern Germany using
a number of relays. It is worthy of note that the circuit to Tac 21 Army
Group at BOTENBURG using two terminals and seven relay stations
was still good. Almost immediately it was possible to break down
three relays by picking up circuits from anew cable head near HUNXE.
This allowed sets to be moved forward ready for the next move of
Tac 21 Army Group and Second Army.

A typical channel allocation for this phase is given at diagram 10.

GENERAL

In the selection of sites every effort was made to make use of
local aids to preserve the limited supply of 60 - foot towers. Examples,
some of which are illustrated in the following pages, are, a windmill
at WALBECK, a war memorial at SUCHTELN, an 80 - foot tower at
BERG EN DAAL, and a German 100 - foot observation tower at
SCHAPDETTEN. "

The 10 chain was always established so as to be ready in
situ when Tac 21 Army Group arrived at its new location. This,
coupled with Field-Marshal Montgomery’s determination to keep well
up with the battle, lead to some interesting and amusing encounters.
Not the least of these occurred at the KLEINE REKEN site where the
officer who was in charge of establishing the relay, captured a German,
resplendent in a most magnificent uniform lavishly adorned with gold
braid. Convinced he had captured a General, perhaps, even a Field
Marshal, he hurried his prisoner back to the nearest prisoner-of- war
cage. A rather crestfallen officer returned to the 10 set detachment to
explain that the prisoner had turned out to be the chief air raid warden
of MUNSTER.



10 SET Trailer on Site.

Above is a typical 10 set site where no tower

or other aid is required.

It is unfortunately rare to find a site giving a
clear look out in the two directions required for a
relay.

Such a site however was found at Iburg where

the above photograph was taken.

10



A Makeshift Tower.

View of 60 ft. R.E. tower serving Tac HQ at
STRAELEN. Owing to non availability of standard radio
tower and no suitable local feature it was necessary to
construct a tower from R. E. resources in order fo clear
local trees. The tower was built by R. Sigs. personnel
under R. E. supervision. It took 200 man hours to

erect and was easily managed in two days.
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THE 60ft. TOWER.

Final stages of erection of a

60ft. tower on Walbeck UHF site.

One of the 60ft. towers in situ

on Walbeck UHF site.
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THE 60ft. TOWER.

It is necessary to build the tower
on the correct bearing and lash the

second set of mirrors to the catwalk.

13

Two views of an impromptu

arrangement of using two sets of

mirrors on one tower HORST UHF

site.




THE 60ft. TOWER.

Adjustment of mirrors Walbeck

UHF site.

Looking up inside a 60 ft. tower
HORST UHF site.
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Use of Local Resources.

The mirrors may be seen on top of the 180ft.

tower surmounting the Philips factory at EINDHOVEN.

Complete trailer assembly mounted on roof of

dairy building at ZONHOVEN.
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Use of Local Resources.

Two views of the windmill used

at WARBECK UHF site.

The mirrors were mounted in
the loft of the windmill and two three
ton lorries used to revolve the complete

windmill onto the correct bearing.
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Use of Local Resources.

A German observation tower at
SCHAPDETTEN proved of great

value.

The aerial array of an AN/TRC
UHF system can be seen at top left

of tower.

17

A German last war memorial put

to more constructive use in this war.



GENERATORS.

Generators are always taken out of the trailer

and set up a minimum of 20 yards away to avoid
risk of fire.

Above illustration, taken at HORST shows a
typical weatherproofing arrangement for a generator
where several sets were working at the same site e.g.

WALBECK.
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Figure 6
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To do this, first graduate in miles the adjacent side of the paper which must
be at right angles to the side previously used, according to the horizontal scale
of the parabola, i.e. for parabola (1) a scale of one inch equals two miles. Ensure
that the zero miles graduation is coincident with the zero miles point used for the
contour path. Join the mile points of both scales by a series of parallel lines.

Now transfer accurately to the new (parabola) scale, all detail re contours
shown on the old (map) scale. This is simply done by drawing lines from contour
markings on old scale parallel to the mileage lines. Where they cut the new scale
will be the corresponding correct position (see Figure 8).

Using a new sheet of paper draw a base line and graduate in miles according
to the horizontal scale of the parabola to be used. At each of the left hand (zero
miles) and right hand extremities draw a line vertical to the base line and graduate
in feet according to the vertical scale of the parabola. Mark off directly on the
base line the same detail as is on the new contour-lines path line ensuring that the
zero miles point of both lines are coincident. From the information marked on
the base line plot the full contour section (see Figure g).

3. Assessing Paths

It now only remains to apply the correction factor for the curvature of the
earth’s surface.

To do this place the parabola, with the horizontal scale at the top, on the
paper slightly above the contour section. The vertical scale of the parabola must
be kept vertical to the horizontal base line of the contour section. Now slide the
parabola down and sideways until the curve exactly passes through the two
proposed terminal points. Take great care to keep the vertical scale of the parabola
vertical to the base of the contour section (see Figure 10).

Draw the curve made by the parabola between the two proposed terminal
points.

If this curve cuts the contour section the path is NOT optical.

If the curve is above the contour section the path is optical subject to there

‘being no screening. For purposes of judging possible screening the height of

trees will be assessed at 30 feet.

4. Reconnaissance

Having decided from a map survey that a link is vn..mmmEa between two points,
the section officer or serjeant will visit both' proposed terminal points and decide
on the best possible exact site to be used. Even though the map survey has shown
the link to be optical, every effort will be made to obtain additional height at the
terminals. Advantage will be taken of buildings and small rises in ground not
shown on the map.

The exact bearing will then be calculated.

Both detachment commanders concerned will then be advised of the exact

site at which their station will be located and the bearing on which aerials will
be aligned.
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S.R.D.E. PAMPHLET NO.3774
WIRELESS SET X104
CHAPTER I - GENERAL DESCRIPTION

1. Purpose.

The Wireless Set X10A provides com:ﬁunics.tion, using centimetre waves,
belieen stations remote from one another and each employing up to eight channels.

‘The channels are comected by dine equipment to. the, Wireless ‘Set X10A apparatus
which provides & radio link, having propagation properties of an optical character.

2. Range.,

Ranges of fifty miles over lend and 6eventy miles over sea. have been
obtzined, The radio beams employed take optical paths. so that -the distances covered.
depend to a large ‘extent upon there being o o'bstaclas. :

Reley stations can be used .to increase the total distance covered - amd a link
with seven relays has been operated aatisfactorxly urder conditions szmlating a
total separation of 210 miles. :

3. Frequency.

Each station has its sender operéting at a .spot frequency éorrasponling
to either 6.6 ems, or 6.5 cms wavelength. The sender at the other station is
operated at the other of these two wavelengths.

L. Power Supply.

The installation requires 2 power supply of 200-250 volts i.C.
L0-60 ¢/s single phase. The power consumption is approximately IKW.

The power supply compartment of the vehicle installation is provided with
two 23 KVa alternctors and two 6VL70AH batteries with charger. The batteries provide
vehicle lighting, start the motors end ring alarm bells (if used.)

5. aerials,

The serial system consists of two L~ft diameter paraboleid reflectors '
mounved in & frame on a turntable. Each reflector is independently adjustable
cver @& small angle about both horizontal and vertical axes.

The signals a2re fed between sender and receiver and their respective
reilectors through concentric cable and flexible waveguides.

A dipole fitted in the sender reflector acts as a mhitorihg aerial
pick=-up,

6. Sender (see Fip,3.)
o power

This is housed in a single sma}.l case and con.s:.sts of/’ supply portion,
modulation a.mpl::.f:l.er and u.h.f. magnetron oscillator.

The power supply porticn employs two rectif‘ylnglfalvea (type 4US).
The modulation amplifier is a single valve (type 4TS 25) to the grid to which is
fed the cutput of the pulse®. portion of the multi-channel epparatus (S.E.No. 9.
The output of the modulation emplifier volve is applied to the anode of the u.h.f.
oscillator velve (type CV79 for wavelength of 6.6. cms, or type CV89 fecr a wave-

length of 6.3 ems). Horseshoe magnets encase the magnetron valve and provide &
megnetic field of about 650 oersteds.

The w.h.f. output of the sender is approximately 250 milli-watts.
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7. Receiver. - 2.

. The earlier type of receiver.is fitted into two rectangular chassis
side by side in a case; the latcr type receiver is fitted into two 119 set cases
mcunted in a rack, one above the other. (see Figs 4,5, and 6).

The earliar type emplcys & CV52 valve as local oseillator, while

the later type emplcys a CVIC valve for this purpose. In both types the incoming
waves ard an harmonic of the local oscillations are fed through a waveguide and
mixed in a crystal velve (CV 102) placed across the guide and connected to a 45
Mc/s I.¥. amplifier A.V.C. and A.F,C. circuits are incorporated.

4 'slicer' valve may be utilised to cut off the extremes of the
reccived signal pulses to free the treated signals from nocise. The later type
recciver incorperates a slicer which is housed in the power supply unit.

[

%, The Sipnalling Equipment INo.10.

This provides wulti-channel operation and censists of (i) pulser (ii) separator
and (iii) monitor amd line units. .

The pulser provides a marker pulse, =znd eight channel pulses width-modulated
in accordance with the audio inputs on the eight channels., The pulser output is
applied to the grid of the sender mcdulatcr amplifier valve.

The seperator has eight channel circuits each ¢riggered in turn tc provide
gate signals on toc which the appropricte received pulses sre super-imposed. Each
of the line chennel circuits has a ringing relay cperated on the absence of a pulse
in the signal received cn that channel.

The monitor has @ 6-inch cathode ray tube end incorperates a two-stage
- amplifier, power supply portion and four-pesition switch. The switch enasbles
any cne of the following fourdAmages to be viewed:-

(i) The signals from the menitering pick-up. i.e. the radiated pulses;
(ii) The pulser cutput.
(i(.ii) The separestor gate pulses with superposed receivéd pulses,

iv) The receivey output,

The earlier type of S.E. No.l0 is housed in four boxes, while the later type
is in three boxes.

CHAPTER II - OFERATION
9. Freliminary.

Select suitable sites for the eqtipment. Its efficiency is so
lependent cn the propogation properties of the varicus radio paths, that toc
guch enphasis camnot be laid on the need for selecting the best available sites.

For instance, the use of twc shert paths heving optical characteristics
£ad twe relay stations may be preferable to one lcng path which gives only a
marginel signel, contributing a large propertion of ncise and failing ccmpletely
28 g-cn as cne piece of apparatus detericrates slightly.

1C. Setting up.
(a)  Mounting the units,

Tow the chessis with the ccmplete staticn mcunted on
it intc positicn. If the site is inaccessible, breck down the trailer body, haul
the 1tams of equipment separately intc their requ.lred positions and reassenble
=the trailer bedy on the site.

"(b) Aerial System.

(1) If the reflectors are in a horizontal pos:,t:.on, undo the fixing
bcltéhnd erect them in a vertical positions

If possible plac: the wehiele in line with the ramote station, there
will then be less iendercy to rock in the wind.

Turn reflectors rcund teo face ‘approximately towards required remote
station. Use a cospass if necessery for determining the initial approximate
reflector setting.

(ii) See that a 2-inch bore cylindricel waveguide is fitted intc the
centre port of each paresbeloid reflector.
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(iii) See ghat a S-inches dirmeter plate is filled at a distance cf
z-inches Irca the end Lf the 2-inch bore waveguide.

(iv) See that twe more 2-inch bore cylindrical wavegu:.dea are fitted
in the rocf clese toe the sender and receiver.

(v) Connect the first pair of cylindrical waveguides to the second.
pair of flexible comer-brcnze tubing, (power-flex 2-inch bore).

f‘”\ Check that the dipole fitfa_d in the sender reflector is in a
verticle pesiticn. Insert a rectifying crystal in the dipole assembly, -

{vii) Cover the reflectcr apertures with the proofed canvas cover,

(c) Sender (see Fig3).
(i) Set OFF-CN switch to CFF.
(ii) Check that the following valves ere correctly inserted:-

(A) Type ATS 25 valve in 5-pin holder towards middle of chassis;
(B) The two valves, type AUS5, in 5-pin hclders towards left-
hand side of chassis. Connect tcp caps;
(C) Withdrsw the oscillator valveead projecting from the
front of panel, sec that the magnetrcn velve, type CV79 or CV89 is inserted in
cctal base. Replace cscillator valve-head with valve in chassis. ’
(iii) Connect concentric lead from Pulser out into MOD INPUT. Switch
off pulser.
(iv) Connect 230 VOLTS 4.C. plug to mains supply, 230 V A.C. 4L0-60 c,s.
(v} Connect socket for waveguide feeder at tcp of case sender to wave-
guide by concentric leai,

(&) Receiver (earlier type).
(1) Check that the following valves are comnmectly inserted:-

(4) Oscillator valve, type CV52, in mixer unit. This is accessible
oy unscrewing the middle plate on top of the oscillator box

(B) Crystal valve type CVLC2 under can at left-hand rear of mixer.

(C) Head amplifier valve, type VR136, in valve holder on top left
hand side cof mixer chassis,

(D) e three rectifying valves, type 5ZiG, horizon‘tally in the
three valve hclders in the middle of the right hand pensl.

(E) Open left-hand front door and check the velves in the I.F.
unit, ten type E.F.50 valves one small diode VR92, two type
6V6G, and twc type ARDDS.

(ii) Connect the leads (see Fig 4)

(i) Power supyly unit tc I.F. amplifier unit inPornally by six
way lead. :
(B) Receiver input (risht-hand side of mixer unit) to waveguide
by concentric lead.
(C) Mixer output to head amplifier input by short toncentric lead.
(D) Head amplifier output to INPUT societ of I.F. Umit by con-
-centric lead,
(B) Fit 7-point plug at end of cable into 7-point socket a® top
of righi~hand panel.
(F) If slicer is used connect receiver OUTPUT to slicer input
by concentric lesd. Comnect unsliced output to Monitor Unit.
‘and sliced output to separator unit. TIf slicer is not used
connect receiver CUTPUT plug directly to separator input.

(111)Set MAINS switch to OFF. Connect to 230 V.A.C. 40-60 c.s. mains supply

Ee) Receiver(j) See that the power-urit is mounted below the I.F. Unit.
Later type (ii) Sec that the valves are properly inserted.

47



S.R.D.E. PailPHLET Lii.3774 k.

(2) In the T.F. Unit:e

one CVIC oscillator valve at end of resonant cevity fixed

2geinst front panel, 13 EF 50 valves on bottom panel of chassis,

two pairs of VR 92 diodes fixed under screening covers &é&

bottom panel of chessis, a crystal velve type CV 102, (front panel)
(b) In the power-unit:-

Cne type 6V6G

One type EF50

One type VU71

(iii) Connect the leads.
' (a; 12-pin plug on power unit to 12-pin plug on I.F. Unit.
(b) Red-coloured plug on power-unit to either of red coloured
plugs on I.F. Unit.
(e¢) Connect plain plug on power unit to separator INPUT.

(iv) Set PCWER switch to OFF
_ Connect PCWER INPUT socket to 230 V 40-60 c.s. supply,
(f) Signelling Equipment No.10 (Multi-channel apparatus) - Fig 2.
(I) Two types of S.E.No.10 exist.
The earlier type consists of four units which are, from top to bottom:-

Ei) The moniter unit.

ii) The pulser unit.
(iii) The separator Unit.
(iv) The line unit.

The later type corsicts of three units which are, from top to
bottom; -

(ii) The monitor and line unit
(iii) The scperator unit i
(11, Piv all leads securely in correct sockets.
In the earlier type these leads are:-

(ig The pulser unit

(1) Three short leads rumning vertically from pulser unit to
monitor unit.
(ii) Threc leads from separator unit to monitor unit running
round left-hand side of chaseds. '
(iii) Two lends, terminzted at their ends by 10-pin plugs, from
upper pulser unit sockets to upper outer sockets of line unit.
(iv) Two short leads, terminated at their ends by 1C-pin plugs,
running vertically from separator unit toline units.
(v) Pulser unit CUTPUT socket to sender MCD INPUT socket.
(vI) Seperator unit INPUI socket to receiver OUTEUT socket.
If a slicer is used, the separator unit INFUT socket is
connected to sliced CUTPUT socket of slicer. Connect the
INPUT socket of siicer to receiver OUTFUT sccket.
Connect the unsliced OULYUT socket of slicer to topmost left-
hand socket of monitor unit.
Connect power supplies - 40C V.D.C. 6.3 V.A.C. and earth to
slicer from pulser pagel.
(vii) Connect mains - 230 V.A.C. 40-60 c.s. - to separator main§ sodikets
socket.
Inter-connect 'separator end pulser, pulser and monitor mains
by short verticsl leads terminated by 10-pin plugs.
In the later type these leads are:=-

(i) Three short leads running vertically from pulser unit to
monitor unit.
(ii) Three short leads running vertically from monitor unit to
separator unit.
(iii) The corresponding 20-pin sockets by two lends terminated in
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2C-pin plugs.

(iv) GUTPUT plug from pulser unit to MCD INPUT of sender and INPUT
of separator unit to OUTFUT of receiver. If a slicer is used,
connect the INFUT of the separator to sliced OUTPUT socket of
slicer, the INPUT socket of slicer to CUTFUT of receiver and
unsliced INPUT socket of slicer to lower left-hand socket of
monitor. '
Connect 4-pin socket for power supply to slicer to corresponding
plug on pulser.

. (¥) Mains to 2-pin plug on separator.

11, TC CFERATE.

(1) Sender.

(a) Rotate FIELD control clockwise to withdrew magnet shunt as far as possible.

(b)  Set meter SWITCH below milliammeter to position 4.

(¢) Set iDJUST H.T. control for minimum H.T. i.e. white spot as far anti-
clockwise as possible.

d) Set mzins CFF-CN switch tc CN. E

&) Rotate magnetron nolder for dip in millismmeter currant reading. ILock
in positien.

(f) Check thatHOIM INJUT plug is connected to pulser. Switch pulser on.

(g) Set meter SHITCH to positicn 3 and increase H T. voltage with /DJUST H.T.
control Wntil meter reads about 0.64.

(h) Set meter SWITCH to position 4 and rotete FIELD control antl—clockw:.se
until meter recds between Q6 and 0.7.

(i) Set monitor tube switch to pulse out positicn - position 1. Exam.ne
picture on scrcen. idjust LINE TUNING control and RESCNATCR control |
on sender for maximum picture deflecticn.

(3) Re-adjust FIELD ccntrol and ADJUST H.T. contrcl to give greatest stebility
of output keeping magnetron current between 0.6 and 0.7 with meter SWITCH
at position 4.

(kj If necessary, re-adjust LINE TUNING and RESCNATCR controls for best

piciure on screen.

(2) Receiver (Earlier type).

o
5
(e)
(#)
(g)
(n)

(3)

(k)
(1)

zet ATES switch to ON

Tut menitor switch to rece:wac‘t picture pc,sitlon - pos:.tmn ke
Switch lecel serder OlN..

J,iurn tuning contrcl on front of cscillator rescnator from cne end of

ronge of indicating figures until picture on monitor tube indicates

ireception of local sender.

Adjust line tuning at rlght—harﬂ side of resonator cav:.ty to improve

monitor, tube picture.

Ad just cavity piston at back of resonator cavity to improve monitor

tube picture.

Adjust tuning control on front of oscillator resonator for other tuning

points. Select best tuning point.

Switch local sender OFF. i

Search for wanted remote signal, meking only slight adjustments to the

controls as set in (¢}, (f) and (g) above.

Improve, if possible, the received picture signal by:-

(1) " &djusting plane oi polarisation of received signal by rotating
end part of cylindriecal waveguide,

(11) Adjusting length of probe projecting into waveguide,
(111) Adjusting cep on end of waveguide,
(iv) 2djustihg covity. piston.at.beck of oscillator resonant cavity

With I.F. INPUT plug disconnected ad just tuning meter "Set Zero" sarew
to give zero indication on meter, replace plug.

Turn tuning control or fine tuning control (tc left of tuning control)
and note diredtion of meter deflection; this gives required direction of
tuning to bring meter back to zero reading when receiver drifts.
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(3) Receiver (Later type)

Put monitor switch to received picture position - position L.

See that flick lever on TUNING control is flat against tumng knob

i.e. in manual tuning position. Turn TUNING control from one end of

range of dial indicating figures until monitor picture indicates
adjust waveguide piston for ‘maximum received pulses.
Search for wanted remote signal, making only slight adjustments to

Ad just plane of polarisation by rotating lower end of waveglu&e for

a) Set POWER switch to ON.
b
c) Switch local sender ON.
)
regeption of-local sender.
(e)
(f) Switch local sender OFF.
TUI-ING control and receiver waveguide piston.
(&)
best picture.
(h)

Ad just length of probe projecting into wavegua.de for best picture.

If automatic tuning is required set AUTO-TUNING switch on power unit to

1st CHAINEL or

2nd CHANNEL and raise flick lever:on TUNING control of I,F. Unit.

(4) Signalling Equipment No.10.

(a) Switch

on mains inmput by switches on pulser, separator and monitor units.

See that thé three red lamps and the eight white lamps light.
() Set the monitor unit switch in position 2 to obtain picture of sender .
channel pulses. Set the sawbooth control potentiometer in its mid-position.

In the

earlier tgpe this sawtooth control is situated below the eight

pulser channels potentiometers; in the later type this sawtooth control
is situated above the- eight pulser channel potentiometers.

Adjust pulscr cnannel potentiometers until spaces between pulses
aré equal, and the first and eighth pulses are approximately one and a
half pulse widths rrem the beginning and end of base line respectively.

On the

later type egquipment the pulser channels potentiometers are along

the lower row on the front panel.
(c) Set the monitor unit switch in position 3 to obtain p:t.cture of strobes

superposed on pulses.

Set the separator sawtooth control potentiometer in its m:.d-—pos:.tmn.
Adjust the separator chamnel potentiometers until the right-hand
gides of the strobes almost coincide with the right-hand sides of the

tulses., On the later type equipment these potentiometers are along the
lower row on the front panel. If necessary re-adjust the separator
sawtooth control potentiometer for strobes to take up these positions with
respect to the signal pulses.

IT

it is found impossible locally to atfain the correct positions

of strobes with respect tc pulses, communicate with the remote station
znd instruet it to re-adjust the sawtooth control potentiometer until
the required positions are obtained.
(a; It may be found necessary to altor the widths of the pulses; in
this cese adjust the preset trimmer condensers which are situated, in
- the earlier type equipment, under the chassis, and, in the. later type
equipment, on the front panel of the chassis.

12. lzintensnce.

(1) sender.

‘When the sender hszs been tuned in satisfactorily the meter readings
with the switch in the four positions should be noted in the log. These
readings will be token by each shift and should be approximately:-

Skould

(i; Jodulator current .. .. .. .. .. 6 (x 100)

(ii) Magnetron volts ew we e ww we i 0% 1O00Y
(iii) H.T. volis as s s we - oee Bl (X 1000)
(iv) Mognetron current .. .. .. .. .. 64 (x 1000)

these chenge aporeciably valve failure should be expected and the

valve changed at a suitable.moment,
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(1) Modulator current very low - no pulsés.

(ii) " " " " - BO7 losing emission
(1ii) Magnetron volts low - 807 soft
Yodulator current very high- 807 soft.
Magnetron volts high - 807 losing emission.
(iv)H.T. volts high -87 " g
" " Low - AUS " it

(v) Magnetron current low with
lMagnetron volts normal. - Magetrcn losing emission

Magnetron current high with
Magnetron volts normal - Magnetron soft.

(2) Receiver. -
When a signal h=zs been tuned in satisfactorily the readings obtajhed
at the varicus test points should be ncted. Some of these are required for
inclusion in the lcg. These will help to locate any faults which may
develcp. It is advisable tc mark all odjustable parts with pencil for
reference. i

Should = signal be lest the tuning controls should be adjusted
slightly. It is probable thet the distant sender has failed. This can ba
checked to some extent by tuning in the local .sender. If all contrcls are

moved at random difficulty mey be found in finding the required signal when
it is re-radiated.
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Fig. 1 Wireless Set X 10A. General view of prototype trailer (1943).




_~MONITOR UNIT

3)

_— LINE UNIT

S.E. N° 10, EXPERIMENTAL MODEL.

Fig. 2 Wireless Set X 10A. Signalling Equipment No. 10, experimental model (1943).
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FIELD |
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ILLUSTRATION OF SENDER W.S. X10A.

Fig. 3 Wireless Sender X 10A prototype (1943).

HEAD AMPLIFIER VALVE

OSCILLATOR

it

POWER SUPPLY UNIT

LF. UNIT

WS. X10A.
RECEIVER = DEVELOPMENT .MODEL.

Fig. 4 Wireless Set X 10A. Receiver development model (1943).
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Fig. 5 and 6 Wireless Set X 10A. Reception Set R10 and associated Power Supply Unit.
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Fig. 7 Wireless Set X 10A. Images formed on monitor screen (1943).
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1.

2,

3

L
5
6.
7.
8.

WIRELESS SENDER NO.10.

PART I =~ GENERAL DATA-

Type of Set. 1ow power using quasi-optical electro-
magnetic waves with directional aerial.

Function. Radio telephone link or spur, used with
Signalling Equipment No.10 and Reception
Set R10.
Duplex operation providing multi-chammels.

Range. Given suitable optical oconditions the
range over land is 50 miles and over sea -
100 miles.

"V.l.ﬂ!ho 6.3 or 606 O.M.

Power input. 230 volts, lq.o-Gq cycles A.C.

Power conswmption.i100 watts.

Wei Et .

Dimensions (overall

50-1b.

Valves.

‘gi‘ht 8%“13‘. - I‘mh -1 H-ino"‘mpth 1}*'1“0

;1 :gg; for HeT. full wave rectifier.

v3 ATS 25 Modulator amplifier.
Vi OV 79 Magnstron oscillator. wavelength
«De Collle

or cv 89 " " wavelength
6:3¢Colo
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WIRELESS SENDER NO. 10.
PART IT - ‘GENERAL DES{RIPTION.

mtiono

1. The Iireleaa gender No.‘lo is a low. ponnr sender uaedu i
L of ¢ commnicatiofns iA conjunstion with an'R10 receiver tm
provid- a radio link between two sections of tohphom ]J.m not

physically connected.

2. It is used for duplex operation, one sender,

receiver and signalling equipment being required at each end
of the link. The senders radiate on different freguencies.

3 The sender normally provides for eight channels and is
used in conjunction with a multi-channel unit (sigulling
Equipment No.10).

b Radiation from the sender is highly direotional so
that a degree of searecy normally associated rith line
communication is maintained.-

Principles of operation.

5« The sender transmits y.H.F. radiation on a wavelength
of 6.3 or 6.6 cm. and is designed to operate with Signalling
Bquipment No.10.

6. The ultra high frequenoy radiations are generated in a
magnetron oscillator valve ocontrolled by an amplifier modula- -
tor valve to the grid of which is fed the train of negative

going pulses from the signalling equipment.

Te The magnetrom osoillater which is & CeVe79 (6.6 o-.) or
cv 89 (6.3 om.) valve, according to the wavelength used, fune-
tions in a resonance mode type of oirouit (R.M.E.R. 'rolooum
nications A012).

8. For duplex working between two stations, the sender in
each atation must radiate at different wavelengths hence one
sender uses a magnetron which escillates at 6.3 om. and the one
in the other station oscillates at 6.6 om.

9. The sender is cooled by air blast.

10. Normally two senders are provided at each statien, one
being used as a stand-by.

1. Monitoring is provided.

nulegh.

12, The sender emits pulses of ultra high frequency radiation
at a wavelength of 6.3 or 6.6 am.

Range and power emitted.

13. The power fed to the aerial system by the sender is
approximately 100 - 400 milli-watts. This power is sufficient

to enable a R10 receiver to pick-up a workable signal over
optical ranges. When transmitting over water the range obtainmable
is approximately 1.2 times optical range. An approximate formula
relating the optical range R measured in miles to the heights

u and Hy of the aerials above sea level measured in feet is

= 1422 (/Hy +/H)

Aorinl szstm.

1he The aerial consists of a metal parabolic reflector, -
The reflector is fed by a flexible waveguide passing through 1t
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from the rear and carrying a small circular reflecting
plate in front of its output end. It is connected to the
sender by the flexible wave-guide and a shoart length of
co-axial cable. A smalY¥ dipole with arystal detector
mounted in the reflector and scnnected to a co-axial cable
is used for monitoring.

Power su; °

15. The sender requires an input of 230 volts 40-60 ¢/s A.Co
The .powsr taken by the sender is 100 watts. The 230 V.power
supply is fed to the sender in which the necesasary powsr
transformer for 1,.T. and H.T. is installed. The transformer
feeds a fullwave valve restifier.

Mechanical oonstruetion (Pigs. 2 and 3)

16, The sender is housed in a metal case together with its power
pack. The RoP. oscillator is a magnetron valve and is held in

a rectangular cavity which is coupled via a co-axial cable feeder
to the sender waveguide (see Fig.?). The ocavity is tunmable by
mﬁg a contact piston, and the co-axial cable is terminated
by 3 of an adjustable piston. The magnetron is held between
two cylindrical bar magnets giving a maximum field of about 700
oersteds, (One is adjustable te give the required field for
either type of valve, The valve holder assembly may be rotated
to align the electrodes oorreotly in the field.

17. Mains are oonnected ‘bo the sender by a plug near the bottom
of the right hand side of the front panel.

18, Ccooling is by air blast which passes in at the bottom and
out at the back of the case.

19. The H.To and L.T. supplies to the magnetron valve are taken
to a valve type socket onm the front panel of the sender. A

Plug and lead attached te the oscillater, which is inserted into
the resonant cavity, is plugged into the ootal valve type socket.

20. The aerial co-axial cable conneoction is made to a socket on
the front panel,

21, The separator test point socket and the modulation input
socket are om the right hand aside of the front panel.

22, A socket on the left hand side of .the set is for a meter
connection fer checking purpona. This secket is connected to
a key selector switch.

23. The line matching lmob and dial on the front panel drive a
pinion and rack attached to the matching pisten. The resonator
cavity piston is also driven by a pinion and rack mechanism by
means of a knob and dial on the fromt panel.

controls. (Fig. 2).

2o (2)  Power SUPPLY ON/OFF switoh.

(v) Adjustment of resonance cavity by RESONATCR
dial,

(¢)  LINE MATCHING dial,
(a) H.T. VOLTS control MIN/MAX.

(e) FIEID STRENGTE control behind door at left
bhand of sender,

() Test key switoh for checking 0SC. and MOD.anode
CURRENT and H.T. voltage.
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Indicator Lamp (Fig. 2).

25, Iamp P1 for indicating that puwer supply is
ewitched on.

Test meter. (Fig. 2).

26, Provision is made for connecting a test meter and
this is located on the Signalling Equipment No.10.

TECHNICAL DESCRIPTION.

27, The circuit diagram of the sender is given in Pig.t.
A full list of oonpomnts with the function of each is given
in Table T,

ﬂnetron oaoillatoro

28, See mechanical description above. For theory of
operation see E.M.E.R Telecommnications A012. Fig.1 shows the
Eeneral arrangement,

Sender.,

29, The sender circuit is shown in Fig. 1. The oscillatar is
anode modulated by an ATS 25 valve V3. Reqgtangular negative ’
going pulses of 60 volt peak amplitude are fed to the modulator
grid y3 through the MOD.INPUT socket from the Signalling Equipment
Noo.10. These pulses are width modulated by tome and speech.

30 The output from the magnetron valve vi is unf out through
a concentric feeder and then to a wave-guids into a parabolioc
reflector whieh beams the wave over a quasi-optical pnt_h.

3o Modulation by V3 is ofsteined by having in the magnetron
valve Vi anode and V3 anode, a common resistance (R11, R12,R13,
R14 and R15) so that when ourrent is taken by valve 'ﬂ'} the voltage
applied to the magnetron anode drops to sufficiently low value to
prevent the magnetron oscillating.

32, Normally the valve v3 is ¢ thout any modulation
on the grid) anode current and the.:’o??'(o&u the common ancde
resistanoce is of the order of 300 volts, so that the magnetron
under these conditions does not oacilla.too when a negative pulse
is applied to the grid of v3 however, the volt drop due %o the
current taken by this valve is small and inoreases the N.T-
applied to the anode of the magnetron which then oscillates. The
screen of valve V3 is held at a steady voltage by means of the
pokentiometer comprising the resistances RS, R6, n?, R8, R9 and
R10-

330 ch. is a by-pass condenser,

34 The input to the modulatur is applied to the omirol
grid across R20.

35 R18 is far auto-biasing.

36, R19 is for measuring purposes; the voltage across this
resistance being applied to an external meter through a key
switch 31 on the sender, (6 is the usupl by-pass condenser.

37 R22 and R23 is a potentiometer for checking M.T.volts
with the aid of the switch 31 and external meter. The oscillator
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current is also checked with the aid of the switch amd
external meter, the voltage across the resistance R21
giving this check. Condenser C7 is a by-pass.

38, A socket is provided in order that the sigmalling
equipment may be tested without radiating. tThis test
point, SEPARATOR TEST, is in the anode cirouwit of v3 and
therefore is 180° out of phase with the input to v3, thus
providing the positive going pulses required to operate
the separater unit. The test point is isolated from
the Dolo MoT.voltege by the condenser ¢5, R17 preventing
a static charge from tremaining on this bondenseér.

Power_supply (Pigo 1.)o

39. The N.To supply is obtaimed from a transformer
associated with two half wave reotifier valves v1 and v2
giving full wave rectification. The N.T. supply to the
valves is contrelled by the variable resistance R 4.

LO. R1 and R2 are blesder reaistances for discharging

- the reservoir and smoothing ocondensers Ci, €2 amd also C3.
C3 provides a means for reducing the possibility of cross-.
talk, it is sufficiently large to ensure that the radiated
pulses are truly rectangular, If the condenser were too
small the pulses would becomes distorted and overlap thereby
moducing cross-talk between chamnels.

L, snooth_.'m; chokes 11 and 1.2 m provided.
42. windings on the tramsformer supply L;r. to the

oscillator, modulater amplifier, indicator lamp and recti-
fier valves., '

TABLE I - LIST OF MAIN OCMPONENTS - follows on page 6.

ESCoSSSRSmgsSESESEoRsSERasa ==
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PART ITI :
WIRELESS SENDER NO.10.

SETTING UP AND OPERETING

Inserting valves.

o See that the ON/OFF switoh is at OFF.
2, The positions of the valves are shown in Fig.3.
30 See that the valves are in their correoct positions and

held by their retaining clips and that their caps are firmly
in place. :

4. Unscorew the kmurled mut on the oscillator valve head a few
turns, rotate the valve head slightly and withdraw the head
from the bayonet slot.

5. Yor a CV 79 (6.6 om.) or ov 89 (6.3 om.) valve with an
octal base:=

(2) gelect valve head with an octal base,
(b) Insert valve fully,

(c) Replace head in bayonet slot, keeping the valve
retaining springs compressed,.

6. For a Ov 79 or OV 89 with 9-pin base:-
(a) selsot valve head with a 9-pin base
(b) Umscrew valve clamping ring
(¢) 1Insert valve
(d) Replace and screw up clamping ring
(e) Replace oscillator head with valve in holder.

Adjustment of field for ¢y 79 and oy 89 valves.
7. Open door marked FIELD STRENGTHM.
8. glacken off locking screw of adjustable magnet

9. Rotate the magnet to the carrect setting for the particular
valve in use;

(a) ©For a gv 89 valve, the magnet setting is two
complete turns from gero (0)

(b) ©Por a cv 79 valve the setting is three complete
turns from zero (0).

10. Having set the magnet, tighten .clamping screw and close
door, )

connections (Fig. 2.)
11, See that:-

(a) 1ead from the magnetron valve is plugged into the
0SC., SUPPLY socket in the centre of the front pansl,

(b) 230 volt AcC. supply is plugged into the 230 V. A.Ce
socket on the bottom right hand corner of the front

panel,
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24, check that the valves are securely held in their
sockets and that the valve retaiming clips and springs
are in plagses. Anode ocaps should fit tightly.

25. Check that the lead behind the fromt panel copnsct-
ing the back of the aerial socket to the output socket
on the oscillator unit is secursly in place.

26, Ccheck that the alternative magnetrom valve head is
held in its retaining olips on the chassis behind the
oscillator unit.

27. See that all external leads are in good condition.

28, gee that all screened leads have their screeens secure-
1y clamped whers they connect on sockets and plugs.

The oscillator unit contains two bar megnbts and it is
rtant that the field stre 8 remain constant,
'ore, on no account should the assembly be interfered

with.

29, On the meter key switch see that the contacts are clean.
30- See that the MIN-MAX N.T. VOLTS control is clean.
Operational checks.

31, Frequent observations should be made of the sénder output
(by setting. the moni tor selector on the ni;mlli.n; equipment
switch te SENDER)-

32, The sender picture should be of the order of #-in. in
smplitude. If much less than this, check mains voltage then
check the magnetron current and if not correct, adjust by means
of MIN-MAX M.T. VOLTS control.

33. If adjustment of N.To is necessary re-check all adjustments
as in operating mwuon- above.

34 If there is still no improvement in the output from the
sender, check that crystal pick-up in the sender reflector is
funotioning properly by:-

(a) chnol:ing that the orystal is making good contact
. in its holder.

(b) See that the imside of the orystal holder is free
from all moisture and dirt,
(s) cbmgsa the arystal.

1f the station is im contimuous oporatim and there is no opportunity
e changs valves uss apare sendero

35, If the sefﬂw _ltill works in.@pr.rgcﬁ.\y try the following:-
(3) - Change rectifier valves,
{b) . Modulator amplifier valve.
(a) Change magnetrex vilveo
35o cheok thié the monitor amplifier in ths signalling equipmeng
is funetiching sqrrestly inm SENDER position and in the PULSE OUT

positiom, 'Phe output of the pulser unit should be of the correct
amplituds.
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Experimental arrangement of Wireless Set
No. X10A showing multichannel and moni-
tor equipment on the left. The transmitter in
the centre, and the receiver power supply
and IF unit on the right. This equipment
was mounted in an extemporised vehicle.
(Left photo, connected as a relay station).

Prototype Reception Set R10.

Monitor Unit.

Waveguide matching units.

Pulser Unit.

Receiver oscillator/mixer.

Receiver IF Unit.

Receiver Power Unit.

Transmitter Unit.

Separator Unit.

Line Unit.

Composition of equipment in experimental set-
up Wireless Set No. X10A.
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A loose leaf folder for the WitW Pamphlet Series.

Shown right is a suggestion for a simple and inexpensive method to keep the
printed pages together in a plastic clear view A4 document folder. Printable
front and rear cover sheets, provided with the downloads, will give the folder
an attractive appearance.
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The WftW Pamphlet series is an addition to the Wireless for the Warrior range, created to accommodate a future range
of reprints of articles and reports of historical importance, hitherto not published documents, and technical reports on
British Army signalling. This free to download and print ready series in A4 format replaced the now discontinued ‘Overview’
booklets. WftW Pamphlet No. 5 replaced the earlier Compendium 7 A5 format free download and is now only available
in A5 printed form and free A4 format download.

Answering requests, WftW Pamphlet No. 4 (Technical Manual Art) is also available via 'print on demand' Lulu Inc.
See https://www.lulu.com/spotlight/wftw
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About the Wireless for the Warrior books

The Wireless for the Warrior range of books (comprising the Volume, Compendium, Supplement and Pamphlet
series) are intended as a source of reference to the history and development of radio communication equipment used
by the British Army from the very early days of wireless up to the 1960's. Line equipment and military radio
communication equipment from other countries is also covered in the recently published Compendiums. For detailed
information, review pages and order information visit www.wftw.nl

Ve
A techrical history of A technical hiskory of A bechwical hatory of
A technical history of Rodio Communication Equipment Rodo Communicaton Equipment Pacho Communconon guprrent
mmw(w In tha Brtish Ammy in e Beitish Arny  CAONGEi O K DA DL
WiRELESS WIRELESS WIRELESS s
e gt WARRIOR
WARRIOR WA.RRIOR WARRIOR by Lowis Meulstee and Rudoly F. Staritz
by Louis Meulstee with Jan Bury, Eriing Langemyr
i Mt i ruian e v
VoLuME 2 Vouume 3 VoLume 4
STANDARD SETS OF WORLD WAR Il RECEPTION SETS CLANDESTINE RADIO
VoLume 1
\i\ot':RELEiS SETS | T
No.1-88
——tl
g
e

The books in the WftW Volume series are very detailed and include circuit diagrams, technical specifications and
alignment data in addition to technical development history, complete station lists and vehicle fitting instructions.
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The WftW Compendium series is a new addition to the Wireless for the Warrior range, currently comprising 7 books.
The new series is principally intended as a practical guide and reference source to vintage military signal communication
equipment. The books are particularly valuable to anyone with an interest, professionally or otherwise, in this subject,
requiring an elementary but complete quick reference and recognition handbook. Containing condensed data summaries,
liberally illustrated with photos and drawings, explanatory captions and short description of the main ancillaries, its
pocket size format and laminated soft cover makes it an ideal reference and reliable companion for events such as
auctions and radio rallies, or just for browsing at leisure.
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WftW ‘BUGS’ is a recent book
describing the technical history of The WftW ‘Supplement’ series are full colour reprints of previously
telephone and room surveillance published WftW Vol. 4 Supplement ‘Chapters’.

systems of the Stasi. It was written in
\cooperation with Detlev Vreisleben.
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