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T OF NF TVP] ST LTIONS.

1. Stet or YY The ' yout of a ty, .cal station YY (say) for
operation is chown in If » 17 ™ » »  tbhwhic aerials (R) are set
up side by side pointine 1. 1 : dired svon of the distant station,
They are ¢ parated by at 1 =s%t 30 ft. B +wyeen the rear masts
stands the jJeep (J) 3 =¢'®. and about 75 £4, hehind 1t stands the
trailer (T) with pev .~ | ~¢ o ~r. The ARS aerials (D) are placed
berird the rhoxkbi -~ sbe 75 10 (st and so that the line Joining

them 1s pivend - lar to . e d1-ect.on of the opposite station on
the short [ ink

2. E_]‘F fim - nf 7]_-?1’11 v e ale
The Erombic ©  1a"% type . Y - » each supported on three Army
mas’ 1., Army O “mance No, v 7" & 1 one v ,oden mast, which, like
the 5 py ma~ - - ists of © - 5 makint a total height of 36'6".
The —~-3-n mast is placed fcward mach ma:t is complete with 1 base
platc 2 ple -~ with : "5y holes, 1 cp rap ca rying stays and halyard
12 "t e 4 helva " and L ste’es, Tae ~ mainder of the equipment

comprises the aerial prope.. cor- st of 2 lengths each of 112' of
stranded wire; 1 . v~ ra.’ug element 1 matching section; 4
insulators . and 4 length of 150° of cable A.P.13818, terminated in
a plug.

3. It is simplest *o 1y »  the two rhombics side by side on
the ground and mark the posicion of eesch mast and each stake before
erecting any pa>

4. As stated in Chapter 3. para. 33, the direction should be
fixed by compass. The serial proper in esch rhombic forms a
Aiamond whose length is 100° and breadth 51°. To fix the positions
of the masts 4'6" is added st each euvd for the length of the insulators
and clearance from the masts. In addition, 3* is allowed at the
feeding end for the length of the matching unit. Thus the distance
between the forwasd and rear mests is 112', and the distance between
the side masts 60'.  The stakes are placed 20' from the mast and
are laid out in a squere In his way. the stays can be attached to
three of the four stakes before the mast is pulled up. This can be
done by a team of at most four mer one of whom pulls on the free
stays, two liftir:; and one cteady®~ . the foot of the mast. When
the masts arc erected the aerial is ¥ sled up tight on the halyards.

5. ARS 1als Bfr o 0 o %2g these. it 1s necessary to
gas= "Je the arrey T+ coo ists of (i) Dipole Unit, a rectangular
wood. . e carry.ng ihe = =vt ~d a -+ mgolar wooden frame
bolted to it (ii) Transfe ~1 fa* Pi- Unit with cable (1ii) Wooden
extension of mast ("~ e ~w. d be taken that the required polar-
isation is npoted i+ - -~ -~o ~w>y" -ant that the elemen’s should

- be placed correct’v “. - - T ¢ amps A ptach-mark is put on the
reflectr - ard d.r. 'or tc enabi. then o be lo »ted correctly in
the longi*wudinal directac th: ow h 1o v engages the screw on a

clamp. It should be noted 'hi  the director is closer to the
dipole than the reflector 3s.

6. The wooden mast ex ~nsion which supports the array is clamped
to an Avmy mast (see para. 2 above). The erecticn of the mast is as
" before. The top section of the mast 1s turned so that the aerial is
pointing in the required direction, and it must be kept in this
direction against the wind.
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7. GConne-ting up. Before the motor gemerator is started up, the
final connections of the station are made. The aerial feeders are
plugged into each set, with special care that the plugging is positive
for the transritters. The ARS aerials for the transmitter and receiver
are different, since these work on different frequencies. The right
aerial should be connected to each sect. The sets are earthed for A.C.
which is best done with a metal stake, similar to those used for the

aerial stays. The Radio Linking Unit is wired up, and any necessary
telephone wires mn, For the method of wiring and operating the R.L.U.
see Chapter 8. me power cable is run from the generator to the Jeep.

8. Operation, Before starting operation, sce that all switches on
the V.I/F sets arc in the off position. The generator is then started
up. Communication igs first established with the.distant station,
using the moving coil microphone and the loudspeaker in the corresponding
recelver, Tune the 30.-watt transmitter. In particular the Filament
switches are "left on for three minutes beforc the 1I.7. is switched on.
Communication is then established on the short distance link, using the
~arbon microphone and the loudspeaker 1n the corresponding receiver.

The ™Mlament switeh on the transmitter is switched on some time before
the H. T switch is made. Similarly, the mair switches on the receivers
are switched on for a short time before switching on the H.T. Communic-
ation on both these lines is duplex. that is. both operators may speak
and listen at the same time.

9. When cammunicetion has been established on both links. linking
through may be carried out, or the stations may be linked to the
cperator’s .clephone., or outside telephone lines, according to the
cperational requirements.  See Chapter 8.

The Jeep, equipped with V. H/F sets. but without Radio Linking Unit is
ahown in Fig. 11. The trailer, partially loaded is shown in Fig. 12.

10 lumndcart Stations.

The erection and operation of these stations will be understood
at once if the directions for Station YYI have been followed. Duplex
ovaration is provided by the two ARS aerials which are mrected side by
side and directed as required. Supplies for the Receiver and 7-watt
transmitter are obtained either from ilains. if available, or from the
Battery Generators in the Battery Handcart. These can be used for 2%
hours operation. Communication is established in the first place using
a carbon microphone and the loudspeaker of the receiver. It should be
remembered that the microphone jack is at the back of the handcart. The
Hedio Linking Unit is wired to the terminals provided also at the back
of the handcart. This unit can then be used, as described in Chapter
 to lirk field-telephonmes, or to another handcart, or other V.H/F
s’ riom, A Handgart with lids removed to show controls, is shown in
#0113, The Radio Linking Unit hangs on the left. A Battery Handcart

s shown in Fig. 14 The Handcart Station set vp for operation, is
alrowm in g 15,

1. Changeover from Mains to Batgery Operation.

SIvh

The following directions are follcwed to change the sets 681 and
07 for use with Power Supply Unit DWC.-

(1) Remove mains plugs and aerial feeder plugs from back of
transmitter and receiver.

(1) Teke Transmitter and Receiver out of handcart.



(iii) Take out six bolts on front panel of Transmitter cabinet,
and twe screws in 1id of cabinet. Similarly for Receiver.
(iv) Withdraw chassis from cabinets, depressing cut-out switch
80 as 1o clear top frame of cabinet.
(vg Remove Jones Plug from power pack section.

Remove Transmitter and Receiver proper from chassis by
unscrewing the four holding down bolts underneath chassis.
(vii) Remove screws from paxolin terminal strip, reverse the strip.

replace screws. (This changes the set from 6 volt Hc 42
volt operatiomn).
(viii) Rebolt Transmitter and Receiver to chassis, replace in
zabinet, insert panel bolts and 1lid screws.
(ix) Plug Jones Plug into socket on extended lead from Battery
Generator,
(x) Plug in aerial feeders.

NOTE:-  If the sets are replaced in the handcart it will be found
that the lids mus+* be left open, and some special method be adopted
to close the gate switches.

12 CRR.

It may be convenient to operate a number of handearts from the
vicinity of the CRRs. In this case the station is laid out as
described in Chapter 2, para. 42.

1%,  The V.H/F serials for the CRRs by themselves are three iu
number, one to work the simplex link and two for the V/F links. Since
these operate ir more or less the same direction, they should, if the
CRRs are close together, be carefully sited to avoid interference.

1. Simplex Link. The aerial feeder for the sgimplex link is
~plugged into the Aerial Changeover Relay, which is located behind the
sets. Two lengths of feeder, terminated in plugs at each end, connect
the relay tc the sets. The relay is operated by the H.T. switch of
the Transmitter. in such a way that the aerial is connected to the
Transmitter and disconnected from the receiver whenever the Transmitter
H.T. is switched omu.

5. Tc obtain communication, therefore, the Mains switch of the
Receiver and the Filament switch of the Transmitter are mode. and after
a short time the H.T. switch of the Receiver is also made. After
listening for some time +tc allow the other station to call, the H.T.
switzh of the Transmitter is made and a call given to the other station.
The H.T, is switched off when the call is complete.

16. In simplex operation, each operator after passing a message,
says "OVER" and switches off the H.T. of his transmitter,thus switching
the aerial connection through the aerial zhangeover relay *c his
receiver. The other operator, affter hearing the word "OVER" is free
to switch on the H.T. of his transmitter and speak. If an operator
on concluding a message, wishes to pass another in a short time, he
says "STAND BY" and the other operator leaves his transmitter off. Whew
no messages are beiung passed, both transmitters are switched off.

17, V/F Link.

The 3-charmel V/F transmitter is supplied with its own power
unit. Before operation this is switched on for a short time for
the valves to warm wup. The output line is plugged into the microphorue
jack of the appropriate V.H/F transmitter. This has its aerial feeder
© plugged in, in the normal way. The V.H/F transmitter is switched on
and operated as described above. It is set going and left on through-
out the time that the H/F transmitters are on. If this is not done,
the H/F transmitters will radiate constantly, since the "space" is
only made by the note transmitted over the V.H/F link.
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18.  The single-channel V/F link, in the original models, has the
power supply taken from the V.H/F transmitter power pack and is switched
on with it.

The interior of the CRR containing the Slmplex Link and three-channel
V/F link, is shown in Fig 16 looking af't. The Simplex Link is on the
left nearest the door, Receiver above and Transmitter below. The V/F
Transmitter Bay is on the right of the door, and the V.H/F Transmitter
carrying the V/F is on the back on the left between the Simplex Link
and the key. The Aerial Changeover Relay can be seen behind the
Simplex Receiver, .

19.  The interior of the CRR containing the single-channel V/F link
is shown in Fig.17. The Note Modulator is behind the V.H/F trans-
mitter. Above are shown two .G.E.C. Rejector Filters ( the smaller cans),
and two A.S.E. Acceptor Filters (the larger tubes) available for in-
sertion in case of interference.

20. Transmitter Vans.

There are three V.H/F aerials for this station alone, one for
the Simplex Link and two for the V/F links. They are carefully sited
to avoid interference. The operation of the simplex link is exactly
as for the CRR's. The three-channel V/F receiver has its ovm power
pack, and this is switched on shortly before starting operation. The
input is from the loudspeaker terminals of the V.H/F receiver, and the
output consists of three separate lines from the terminals provided to
the appropriate terminals on the control panels of the H/F transmitters.

21, Station Z.
The erection of the rhombic aerials and the operation of the
30-watt transmitter and accompanying receiver are exactly as des-

cribed under Station YY (para.{ above). Duplex operation is provided.

22, Teleprinter Operation on V.H/F Link.

First establish communication over the V.H/F link. Then
connect up the equipment according to the layout as shown in Fig.9.
Speech is then at once available on the Field Telephone.

23. Plug the Teleprinter into the S plus D, making sure that the S
plus D has correct voltage applied before switching on. Put 7-pin
plug from Teleprinter into "Teleprinter Test" socket and set S plus D
for "Local Record"., The Teleprinter should then provide local copy.
This test is done at both ends of link.

24, Turn on S plus D oscillator by coin screw on front panel. A
note should now be heard at the further end of the link in a pair of
phones connected across "Line" terminals of S plus D. (Local Oscill-
ator should be off for this test)., Make the same test in the opposite
direction.

25. Plug teleprinter into "Teleprinter Working" socket. The.
operator at one station now sets his S plus D frequency switch to "A"
and the operator at the other station sets his S plus D frequency switch
to "B",

26. Both operators now turn up the "Detector Sensitivity" control.
Switch S plus D to "Local Record,

27. Simplex operation is now available. If the keys are not
pressed the motors at both ends will run, but both type-heads will
remain silent.

28. To obtain Duplex Teleprlnter working, switch both S plus D's
to "Blind Duplex™,



Page 19.
CHAPTER 8.
MOBILE RADIO LINKING UNIT.

- (LINKING UNIT, R/T MOBIILE, PATTERN W.9099).

OUTLINE DESCRIPTION AND OPERATING NOTES.

1. A lMobile Radio Linking Unit is shown in simplified outline
diagram form in Fig.18 and a detalled wiring diagram is given in Fig.19.
A view of the face plate of the instrument showing arrangements of the
jacks is given in Fig.20. (The jack connections shown in Fig.20 only
illustrate one particular use of the linking unit, described in para-
graph 10 below).

FUNCTIONS.

2, The functions of the Mobile Radio Linking Unit when used in
conjunction with a V.H/F transmitter and receiver are as follows:-

(a) To enable the local V.H/F set to be operated by a local
telephone (e.g. Army Field Telephone).

(b) To enable the local V.H/F set to be operated by a distant
telephone or telephone switchboard (e.g. Army Field Telephone
or Switchboard) or, in certain circumstances, shore telephone
systems.

(e) To enable the telephone operators in (a) and (b) above %o
commmicate with each other through the telephone.

(&) In cases where two V.H/F sets are used in close proximity
each with its own linking unit, to enable the two sets
be cross connected on a L~wire basis through the respectlve

linking units.

(e) To enable the local operator to monitor communication in both
directions in conditions (c¢) and (d) above. In cases where
Simplex working is used the local operator must be able to
listen to the R/T procedure employed by the distant operators
and effect the necessary changeover from "transmit" to
"receive®, and vice versa, at the correct moments.

EXTERNAL, CONNECTIONS.

3. The External Connections are illustrated in Fig.21 which
illustrates, not only the connections of local and distant telephone,
but also the cross connections between the two linking units of two
adjacent V.H/F sets. This diagram illustrates also the use of one
of the 2-wire telephone circuits to provide intercommunication between
the lz\:ca.l operators and the V.H/F sets (which may be some distance
apart;.

INTERNAL CIRCUIT PRINCIPLES.

4.  "Operator's Telephone" Circuit. This is a plain circuit
connecting the "QOperator's Telephone® to the corresponding jack.

5. 2-wire Telephones 'A' and 'B'. These two circuits connect
the respective terminals so marked to the corresponding jacks. In
addition a bell and rattler are provided on Circuits ‘A' and 'B'. -
respectively to provide a call-up from the distant telephone
connected to Circuits 'A' and 'B' respectively. The use of a bell
on one circuit and a rattler on another provides immediate distinction
as to which telephone is calling.




6. "Local Radio" Circuits. Two circuits - one for connection tc
the local transmitter and one for comnection to the local receiver arec
provided. These connect the terminals so marked to the corresponding
Jazks. A balancing transformer is inserted in the receiver circuit in

case the equipmen* should be used with a V. H/F receiver employlnc ax
urbalanced oufput.

7. "Distant Radio" Circuits. A pair of circuits are provided for
sonmection (by field telephone "1ine or other suitable *win caolk) to

the "Distant Radio" terminals of the linking unit of the othex V.H/F sa+
The *wo internal circuits simply connect the terwinals to the respsctive
Jacks.

8. "Hybrid" Circuit. A "Hybrid" transformer is provided for
converting any 2-wire circuit to any lL-wire circult and vice versa The
circuits connected to the local and distant V.H/F sets are lL-wire circwu s
(2 wire for transmitter and 2 wires for receiver). Before these can be
cormected to a distant telephone or a local field telephone (operatoris
. rephone) or the shore telephone system, they must be converted invtc a
2-viire circuit, and this is done by means of the "Hybrid", The +wc
"Hybrid" jacks, marked 'Transmitter' and 'Receiver'. are connected %c the
corresponding "Local Radio" jacks (or in special cases to the "Dishar .
Radic" jacks) and the 2-wire "Hybrid" jack is connected to the appro
priate telephone ja-zk.

OPERATING INSTRUCTIONS.

9. In the first instance communication over the V.H/F 1 ..k cau, af
necessary. be obtained without the linking unit at all. by using the
local microphone or headphones and loudspeaker, and in cases where
straight forward local communication is all that is required the linkaug
unit could be dispensed with. In cases where the linkiag unit i1s fc¢ be
naed, this will be connected up wholly or in part as shown in Fig 27

Q. Control of local V.H/F Set from Local Operator’s Telephons. The.

"Operator s Telephone" jack is plugged across to the 2-wire "Hybrid" jack;

the fransmitter and receiver "Hybrid" jacks are =ross connected tc the
corresponding "Local Radio" jacks. - This arrangement is illustratszo 1.
Fap. 20,

i1, Qperation of Local V.H/F Sets from Distant Telephone A Ja Kk
zross connection as above except that the 2-wire "Hybrid" jack is
plugped across to the appropriate telephone jack ‘A' or 'B' iunstead of
tc the operator's telephone. Should the Distant Qperator in this
case wish to call the Local QOperator, he will transmit a "ring® and
this will operate the bell or rattler. The Local Operator will thew
transfer the connection from the 2-wire "Hybrid" jack fto the "Querator's
Telephone" plug, which operation connects the Local Operator’s telephon=
to the Distant Telephone.

72. "Local Qperator" Calling a "Distant Operator" by Telepbone. The
operator’s telephone jack is cross connected to the appropriate telsphone
Jazk 'A° or 'B', Communizatioo between operators carn then be garried
our in the normal manuer.

1%. Cross Commection of Two V, H/F Sets. Communication haiing beeun
established on the local V. H/F set as indicated above, the "Loeal Qpevatcc"
may receive instructions either locally or from the o+her end of *the V.H/F
iank tc comnect through an adjacent V.H/F link.  Assuming semi . :rmanszu’
yross connestion to the distawt V,H/F set has beeneffexted as shown. i
¥ig. 24, the standard drill for through linking will then be sairvr=d C .
by the operators. The two stations must decide which waill dc the
operating. The other then plugg his "local radio" to the "distant radio"
and leaves it, but continues monitoring to receive any further ionshriw.tls .-
The operating station then treats the other station and its lick as bis
"distant radio", The controlling operator will operate his lankivg ucit
as described irn this drill, taking care first to adjus® the vclume zare-
™illy as described below.
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4.  Adjustment of Volume. It is essential that the speech-
level be correctly adjusted by means of the volume controls on the
linking unit, particularly when "linking through". When operating
from field telephones or shore telephone system, it is only
necessary to ensure a reasonable telephone level wvhich operators
will learn by experience.

When "livking through ", however, the receiver speech level
must be adjusted exactly so as to modulate fully the opposite
transmitter without over-modulating. If the transmitter is over-
modulated, bad distortions will result; if under-modulated, the
signal~to-noise ratio will be unnecessarily low.

A preliminary idea of the correct level will be obtainable
by an- experienced operator by means of the monitoring headphones
(i.2. the double-plug headphones which should be plugged into the
receiver monitoring jack of the local and distant ratio so that
one earpiece will indicate the local radio receiver output speech
level (as corrected by the appropriate volume control) and the other
earpiece will do the same for the distant radio receiver. The final
decision as to whether the volume has been correctly adjusted. how-
ever; must cone from the operator at the far end of the respective
V.H/F radio links who must inform the operator at the linking
station whether the transmitter on that link is being over-modulated
or under-modulated.

N.B. In Fig. 20 two volume controls are shown, one for "distant" and
one for "local' receiver. In some of the earlier Radio Linking
Units, however, there is actually only a volume control for the
"local" receiver, and therefore, in cases where two Radio Linking
Units are separated by a short distance, there will have to be an
operator monitoring and controlling each one separately. In Fig. 22
the terminals at the back of the Radio Linking Unit are shownt but in
some of the carlier models these terminals are "staggered". Their
function is exactly the same as shown in Fig. 22 but operators must
remember that the first upper and lower terminals (starting from
left-hand side) are for one pair of lines, the second upper and lower
terminals for another pair of lines, and so on, right until the
seventh upper and lower terminals, which constitute the final pair.
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