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CHAPTER 1.

GEMERAL  DESLCRIPTIONM,

i. GENERAIL FEATURES.

wWireless Set No. 108 Mk. I11. has been designed as a low power portable
equipment te provide R/T (Speech) and M.C.W. (Modulated continuous
wave) communication within an infantry battalion or similar unit, and is
~ capable of being attached to the standard web equipment for transport and
operation on the move by one man. Ii is a combined sender and receiver
and the frequency range is 2.5 to 3.5 Mc/s. (120 to 85.7 metres). Power
Supply for the 108 Mk. IIT. is provided from a separate composite dry battery
block which is accommodated in the lower portion of the case. XExtension
controls are provided which enable the operaior, when the Set is mounted
on his back, to operate the “Send-Off-Receive” Switch and the receiver
tuning dial. — '

Provision is made for tuning the master oscillator of the sepder accu-
rately to the received frequency in order to—facilifate the “Netiing” of a
group of stations. _ .

. The Set is equipped with six valves, one of which is common for send-
ing and receiving.

A canvas cover is provided for general protection against dust, moisture
and damage. : |

2. BATTERIES.

For Power supply, thé Wireless Set No. 108 Mk, 111, is provided with a
dry battery block (Battery, Dry wireless. 1.5/89 volts) in the lower com-
partmen’t of the case as follows:

- Low tension . S— w15 volls
. High tension ... ... .. 89 volts

with 2 full voltages the approximate current consumption is shown in
Table 1. ‘

TABLE L—CURRENT CONSUMPTION

Current Consumption approx. milliamperes.

Sending Receiving
L.T. H.T. I.T. | H.T.

310 | 19 | 250 10.0

The power input to the final valve of the sender varies between 5 and '8
watts (approx.) depending on the frequency and length of the aerial.
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2. WEIGHTS AND DI

MENSIONS.

el

L
% B
E.

TABLE IL

Item Weight Length Width  Height
105 Mik. III Send/Rec.. Unit _ 1
meiuding Batlery 29 lbs. 93" 8" 197
Bag, accessories, (Filled)—noct .
imciuding battery ... o v ' 8 1bs. 127 53" 947
Zattery (SPAre) ... e e e e f 5 lbs. 63”7 L B
“ntennae Rods” B inPouches(Aust) 1 1b. 13”7 :
Antennae Rods “F” (Incarrying | _ |
Frap) e e e e 2 lbs. 4’ — —
Complete Station... o . e 40 Ibs.

4. CONNECTIONS.

The sender and receiver are assembled as one unit which is contained
'~ the upper compartment of the case. The dry battery block for power
supply is contained in the lower compartment behind a removable front
<o other end of which is permanently connected o a six peint socket in
thie lower left hand rear corner of the chassis compartment of the case.
This socket receives a correspending plug mounted on the rear of the chassis
when the latier is placed intc the compartment. The removable front of
the battery compartment is held in position by a lip on the bettom of the
case. and two captive screws in the top of the removable front. These |
screws are accommodated in the dividing wall between the batiery and
chassis compartments. . The upper edge of the removable front projects
ctove the bottom end of the chassis when the latter is in place and thus
secures it in. Removal of the front of the battery compartment thus enables
the chassis to be withdrawn from the case. _ V -

plate. The battery is connecied by means of a four pin plug and cable,

Jacks for two pairs of headphones and a microphone or operating key
are nrovided on-the outside of the case on the leff hand side as viewed
from the front of the set. The receptacle for the SEND-CFF-RECEIVE
sviteh key and the aerial socket are also-on this side of the case, and the
recepiacle for the Extension Tuning Control on the other.

o

5. AERJIALS AND COMMUNICATION DETAILS

3.1 Aerials.

The Sender-Receiver is arranged to operate with either a rod aeriai,
ar 2 iong wire aerial in conjunction with a counterpoise. The Sender will
ficiently load into aerials having lengths up to 70 feet. Different lengths
cf aerial are loaded by adjusting the AERIAL TAPS Switch. The aerial

ecwipment provided with Wireless Set No. 103 Mk. III is as follows:—
{a) Aniennae rods. “B”7..
S L OIS o oo o e e e e e e e e e 10

(o) Antennae rods. “F” Sections—

No. 1 (Bottom Section) .. o o e e e e e o 2
E\{o. 2 (Middle Section) o o e o e e e e e e 2 :
No. 3 (Top SeCtion) .o o o e e e e oo oo e e 2




(¢) Wireless Set No. 108, Aerials (87 feel).
(d) Leads; Counterpoise, 168 (67 feet).
(e) Insulator, W.T. No. 1D (AUST.).

5.2 Aniennae Bods “B.”

The Antennae rods “B” sections are carried in a light-weight webbing
pouch. The sections are 19in. in length and are identical in construction.
Nine rods are supplied for operation and one as an essential spare. The effec-
tive length of the aerial when 211 9 rods are used is § feet & inches.

5.3 Antennae rods, “F”

The antennae rods “F” sections are carried in a light weight webbing
pouch, the No. 3 Sections (Thinnest) being carried inside the No. 1 sections.
The No. 2 sections are recognisable by a rubber sleeve (Antenna rods “F”
sleeves, insulating (AUST.)) on the large erid. Care should be taken to ses
that the insulating sleeve is in place to prevent the No. 2 section coming info
contact with the zip fastener on the canvas bag. The No. 1 section may be
distinguished by a vellow painted pand around the thick end. Lengths

-are made up as follows: |
4 £t. One No. 2 section. :
g ft. Orre each No. 2 and No. 3 gections (Mobile Use).

12 ft. One of each Nos. 1, 2.and 3 sections.
18 ft. Two of No. 1 section and one of each Nos. 2 and 3 sections.

5.4 Aerials, 67 feet.

Thic is a rubber insulated flex wound in a figure-of-eight paitern cn a
dowel, and with a pin and hook terminations. To sling aerial, the hook
is passed through the Tnsulator, W.T. No. 1D (AUST.) and hooked to the
standing part. ‘ _ '

5.5 Lead; Counterpoise 108. -

< This consists of 67 feet of rubber insulated flex wound in & figure-oi-
eight patiern on the attached winding dowel. This length may also be used
as a replacement aerial In cases of emergency. '

5.6 Insulator W.T. No. 1D (AUST.)

This consists of 75 feet of strong cord with weight and insulator attach-
ed and is used for slinging serials 67 feet over branches of trees or other
high obstacles which can be used as an aerial support. The insulator end is
used for attaching to Aerials, 67 feet. (See paragraph 5.3). One (1) spare
item is supplied in the compleie station equipment. When not in use it

should be wound in a figure-of-eight patiern on its respective dowel.

57 Factors affecting Range.

Certain general conditions tend adversely to affect the range of com-
munication. Curtailment of range may be expecied if one or both sels are
operated in any of the following positions:

' (i) Against a bank or hill which lies on the line of communication.

{ii) Against a wood, or bush, whose trees are considerably taller thar
the aerial. o ,



(iii) Under overhead power o televhone lines.
(iv) Near steel structures, or buildings having steel frameworks.
(v) On dry or sandy ground.

. i preferable for the site of the station to be 50 yards from such positions,
te minimise their effects cn range. |

5.3 Interfersnce.

Range is also affected adversely if the sets are sifuated where the re-
coivers can pick up electrical interference. Severe interference of this
~ature may be expected from petrol engines with un-suppressed ignition
(nither stationary or in vehicles), and hospital apparatus—such as diathermy,
*{.ray. or ulira Violet ray equipment. Interference may a}so» be experienced
seam.overhead and underground power and telephone lines, cornmutating
—otors and dynamos (such as battery charging sets). The extent to which
.nrarference 1S radiated from such sources varies considerably and predic-
-on as to iis exact effects is not possible.

3.9 Hanges.

The ranges that may be expected from the various fypes of aerials are
given in Table 111 below. |

TAPRLE 11,
_ Aerial—Type of Country
Ranges for R/T _ , ‘ P
o _ _ ungle or
Average Heavy Wooded Mouniainous -
0-300 vards - 4 ft. 8 or 12 ft. Up to 16 ft.
500 vds.-2 miles 8 £t 12 or 16 ft. (12 {0 16 it. or
| T - | | aerials ‘67 ft.)
2 miles-5 miles 12 to 16 ft. 18 ft. or 16 fi. or
5 miles-10 miles |- 16 f&. ~ aerials 67 1t. aerials 67 ft.

(Erect aerials 67 ft.in a semi-vertical position in a clear site with the free
end about 20-ft. from the ground. TLay the counterpoise under the
serial and connect to the set earth terminal).




CHAPTER il

WORKIMEG INSTRUCTIONS.
. §. VALVES.

Six valves are required for the set — these valves are shown in
Table IV.

TARLE IV.—~YVALVES,

Type Position @ty. . Function
1P5GT V1A-V1iB 2 | R.F. amp—LF. amp.
1ATGT VZA ' 1 Mixer Oscillator.

| — | | r| 2nd Det. Audio Osc.
1D8GT 3A 1 '} AVC & sazudio amp.
' ' i ‘Modulator
1Q5GT V4AA-V4B 9 Master Osc. Power
' N - amp.

Inserting the WValves.

(i) Unscrew the captive knurled-head screws oI the lower edge of the

) panel, and drop the front of the battery compartment forward.

(ii}) Remove the chassis by gently pulling on the handle provided for
this purpose.

(ii1) See that the 1D8GT and the two 1QEGT valves are fitted with valve
<hields and that the earthing lugs for the shields are affixed to the
centre key and pin No. 1 of the valve base, and clamped inside the

valve shield so as to make good contact with it. . |

(iv) Plug the valves into their respective sockets in accordance with
the disposition shown in Fig. 4. .

(v) %‘irgﬁy fit on the grid contact caps on all valves except V4A and
4B. - :

(vi) Secure clamps over tops of valves.

(vii) Replace chassis in case; replace front of battery compartment and
serew up captive screws. |

7. CONNECTING UP.

To place the set into operaticn, proceed as follows:i—

(i) Ascertain the frequency allocated to the group of stations with which
the set will be working. .

(ii) Plug the Microphone, hand, No. 3 or Key and plug assembly No. 2E
and the Receivers, headgear into their appropriate sockets on the
left hand side of the case. '

(iii) Plug the Extension tuning control into its socket on the right hand

| side of the case and clip the flexible cable firmly into the retaining
clip provided on the side of the case. :

(iv) Plug the “_OFF-RECEIVESEND” switch key into ifs socket on the
left hand side of the case and clip the bushing on the end of the
fexible cable firmly into the retaining clip provided.



(v} Locsen the clamp on the aerial socket and connect the selected .
aerial. Tighten the clamp. _
The set should now be capable of sending and receiving after cor-
rect operation of the controls.

8. PRELIMINARY ADJUSTMENTS.

. (i) Erect the aerial to the desired length. If using a long wire aerial,
’ ihe counterpoise is to be laid out on the ground directly beneath it
. and connected to the earth terminal on the set.

(i) Set ihe “RECEIVER” and “SENDER” tuning dials to the frequency
which has been allocated for use. The “RECEIVER” tuning dial
mav be turned by operating its main knob, the thumb control ver-
nier. or the knob on the extension control.

(iii) Check operation of the “RECEIVER” tuning extension control by
turning the knob on the end of the extension.

. {iv) Check that “VOL” and “AER” knobs turn easily and smooihly.

1 ~ The VOL knob should move through 3 /4 of a Tull turn, the “AER”

E' knob through two full turns.

9. OPERATING INSTRUCTIONS.
fo.1 Reception.

To adjust the set Ior receptioni— |
(i) Turn the knob marked “VOL” fully clockwise.
(ii) Turn the “RECEIVE-OFF-SEND” switch fo the RECEIVE position.
A hissing noise should be heard in the headphones.
(ii1) Search on the RECEIVER tuning dial around the allocated frequency

until the desired=station is heard. Searching should be done by
means of the thumb vernier control or the knob of the extension
tuning control. : _ , | ‘

Cvy Adjustthe “VOL” control to give suitable volume of received signal.
Best quality speech will be achieved by this setting. _ |

(vi) If the set is to be operated as a mobile station, return the “VOL”
control to near its maximum (clockwise) setting to compensate for
the loss of volume which will eccur with increasing-range.

(vil) Provision is made for connecting an extra pair of Receivers, head~
gear ) :
gear.

$5. Sending.

" To adjust the set for sending:—:--

(i} Set the sender to the frequency allocated for use byi—
(2) Setting the “SENDER” tuning dial at the frequency ordered,

in the case of the directing station of a group.

(b) Following the procedure detailed in Section 10. “NETTING”

in the case of an out-station of a group.

x. Turn “RT-MCW?” switch to RT or MCW as required.

Sy Set “RECEIVE-QFF-SEND"” switch to SEND.

(;v) Press the key if MCW operation is required.

(v) Turn “AER" knob fully clockwise. Select an AERIATL TAP position,
§ or 10 for rod aerials, and in the range 1 to 10 for wire aerials.

Adjust the “AER” knob for a dip in the tuning meter current reading,
(choose the first dip back from the fully clockwise position of “AER”
knok.) Tune to the minimum of this dip which should be approxi-



rntely 5 milliamperss. If a higher or lower dip current is cbiained
select higher or lower AERIAL TAPS and re-adjust “ATR” knob,
Repeat until the correct current of approximately 5mA is reached.
1f the full length of the counterpoise iz laid out under the wire aerial

" the final position of the “AERIAL, TAPS” swiich will be between

(vii)

(viii)

(ix)

(%)
{x=i)

taps 1 and 5. If the counterpoise is not used it may be between taps 3
and &.

For R.T. operation press the “PRESS” switch on the microphone
handie. Spezk clearly without shouting with the lips not quils
touching the mouthpiece. While speaXing the milliammeter needle
should kick slightly and sidetone should be heard in the Recelvers,
headgear. Release the “PRESS” swiich when not speaking. If speak-
ing for long periods, shake the microphone occasionally to prevent
binding of the carbon granules in the microphone capsule.

For M.C.W. cperation, press the operating key and a sidetone note
should be heard in the Receivers headgear. '

Note: Tuning must be checked frequently to maintain MAXIMURM
RANGE.

Do not leave the “RECEIVE-QFF-SEND” switch in the. “SEND”
position unless actually sending to another station. This. applies

particularly when R/T is being used. _
To change tc the receiver pull the “RECEIVE-OFF-SEND” switch
forward 1o the “RECEIVE” position.

When communication is completed and if it is not required to Stand-
by for further calls, always refurn. the “RECEIVE-OFF-SEND”
switch to the “OFF” position. . :

Note: When the set is to be operated as a pack set, final adjusiment
of the “AER” knob should be made with the sel mounted on the
operator’s back. _

16. NETTING.

 When it is desired fo set the frequency of the sender exactiy to that of
another sender located some.distance away proceed as follows:—

®
(i)

(iit)

(iv)
(v)

Turn the “RECEIVE-OFF-SEND” switch to the “RECEIVE” poéi-

‘tion and tune accurately to the centre of the received signal.

Hold the netting switch “HOLD FOR NETTING” in the directior
of the arrow. Rotate the “SENDER” dial uniil the sender frequency

*

coincides with that of the received signal. This is clearly indicated

by a whistle or beat-note heard as the sender is tuned past the re-

ceived signal. The correct adjustment is at the inaudible centre ol
this whistle (known as zero beat).

1f the netting operation is being carried out on a weak received sig-
nal the beat-note may be too faint to be heard, due to the muct
greater strength of signal from the loczl sender ‘“blanketing” tiht
weak signal. However, it will be noticed that when the “SENDER’
is tuned past the “RECEIVER” freguency the received signal &
blanketed out for approximately 0.08 to 0.1 Kc/s. as indicated on the
«SQENDER” dial. By setting to the centre of this “pband width’
approximate netting is achieved. At the exact centre of this ban
width it is sometimes possible to hear evidence of inter-reactio!
between the sender and the receiver in the form of an unsteady higl
pitched humming sound.

Release “HOLD FOR NETTING” switch and then check “SENDER
aerial tuning as for Sending, Paragraph 8.2.

I# .possible proceed to check the acuracy of netting by a test frans
mission to the other stations of the group. | '

% du



Mote.—The L.T. current drain is considerably increased while the
netting switch is in the “HOLD FOR NETTING” position. The
switch must be held in this position for no longer than is absolutely
necessary for netiing. _

i}'aiﬁa Beat Notes during Netiing.

,_ when c¢arrying out the netting operation it iz important to see that
3me dizl reading of the “SENDER” is approximately the same as the dial
roading of the “RECEIVER.” Owing to the great strength of the signal
¢rom the local master oscillator, several false responses on beat-nofes may
v obtained. All these false settings may be recognised by slightly alter-
bing the “RECEIVER” dial setting. On doing this the beat-note should NOT
fchange in pitch, but only in volume if the correct beat-note is being heard.




TECHNICAL DESCRIPTIONM,

11. INTRODUCTION.

The receiver is of the superheterodyne type using an intermedial
frequency of 455 Kc/s. One tuned R.F. stage, a frequency changer and on
1.F. stage are followed by a diode detector, triode and pentode audio stags:
The frequency changer employs a pentagrid type valve.

The sender circuit is 2 conventional master-oscillator power amplifie

arrangement using similar valves in both stages. Fig. 1 is a circuit dia
gram of the combined Sender/Receiver unit. '

i5. RECEIVER CIRCUITS.

One of the disadvantages of superheterodyne recelvers is that a signa
whose frequency is higher instead of lower than that of the local osecillatc
by the amount of the LF., if allowed to reach tne grid of the frequenc
changer, will produce the same difference frequency as the wanted signa
and will cause interference. In order to reject these “Images,” two pre
selector circuits are employed in conjunction with a pentode V1A. Th
gives a mueh greater image rejection ratio and also increases the signa

noise ratio.

13. R.F. AMPLIFIER.

The input circuit comprises the inductance L1A and the tuning cor
denser C4A (12-77 mmid.) which forms part of the 3 gang assembly ope
ated by the receiver tuning dial, the aerial feed being taken via the seri
condenser ClA (15 mmid). The input circuit is trimmed by the condens:
C3A (3-26 mmfd.). The anode of V1A is connected to the tuned circu
1.2A, C4B. This circuit is trimmed by the condenser C6A (2-12 mmid.) ar
fed via the condenser C7A (.0001 mifd.) to the control grid of the fm
guency changer valve, the grid leak of which is R1B (1 megohm). '

14, FREQUENCY CHANGER.

The output of the R.F. amplifier is applied as in the preceeding sui
section to the control grid of the frequency changer valve V2A and tl
local oscillations are provided by the triode portion of V2A, The oscillat
operates in a tuned g¥id feed back circuit. The tuned circuit comprises t
coil L3A, one section of the 3 gang assembly C4C, the shunt {rimmer coO:
densers C3B (3-26 mmid.) and C8A (10 mmfd.). The oscillator anode
- coupled to the feed back portion of L3A by condenser CYA (001 mifd
H.T. is applied to the oscillator anode via resistor R4A (20,000 ohms), R&
(150,000 ohms) is the oscillator grid leak and C7B (.0001 mifd.) the gr
blocking condenser. The screen grid of V2A is decoupled by RAA (50,0
ohms) and C5B (.05 mid.). The anode load impedance of V2A is form
by the primary coil of the Arst LF. transformer T1A which is permeabil

tuned.
15. GANGING.




15, 1LF. AMPLIFIER.

| The function of the LF. amplifier is to give sufficient amplification o
: ,.go:;;ﬁ requirements and at the same time to provide the necessary selec-
b i  The grid of the LF. valve (V1B) Is returned via the permesability
- :f:ﬁ’:.eci secondary of T1A to the AVC bias line and decoupled by C5C
95 mid.}). The screen of V1A and V1B are ied through a variable resistor
<3 (1 megohm) which forms a variable voltage divider between H.T.+4

:-M::d aarth. Decoupling is provided by C5D (.05 mfd.). The anode lcad of

g

B 1D is formed by the permeability-tuned primary of T2A. All suppressor

.cz are connected internally to the negative side of the fllament of the
+wn. and Glaments are all connected in parallel.

P

—

§

1. SECOND DETECTOR.

f - —..: detector is the diode portion of V3A which isa diode-tricde-pent-
F - aive. It is fed from the permeability-tuned secondary of T2A. The
.cio-frequency component of the detector output is developed across R1D

{10 megechm), R3B (50,000 ohms) C7C (.0001 mid.) and C7D (.0001 mid.)
E f~-minyg the R.EF. filter network of the diode return. RIC (1 megohm) is

B.. .\ r dlter in the AVC line which is fed from the junction of R5B and

 R.D. The grid of the triode portion of V3A is fed via CI0A (.002 mid.).

8 7-o ourpose of C10A is to prevent the D.C. component of the detector from

8 -Tocting the bias of the iriode portion of V3A.

128. AUTOMATIC VOLUME CONTROL.

. The D.C. component of the diode output is applied via R1C and the
 decoupling tilters to the grids of V1A and V1B. This D.C. component is

®aiavs of such polarity that the AVC line is negative to earth, and varies
@i amounts according to the strength of the carrier of the signal received
®:: ho diode. Thus for large signals a large negative bias will be applied
¥ o V1A and V1B reducing the gain, and for weaker signals correspondingly
& 1. amounts of bias will be applied to those valves, causing incressed
B, Thus a compensating action takes place which tends to produce a
gy form input to the AF. circuits over a wide range of signal“inputs.

— 18, AF. AND OUTPUT STAGES.

" Audio {reg uenéy amplificatien takes place in the friode section of V3A,

fthe grid leak of which is R6A (L.75 megohms). The anode load of this
Fir:ode s RIE (1 megohm) and the AF. voltage developed across this re-
Fastor is fed via condenser C10B (.002 mifd.) to the peniode grid of V3A.

f}f.'?‘ voltage is.fed direct to the anode of the pentode portion of V3A through
e pomary of transformer T3A and to the screen through R8A (2,500

ggcii:i. The pentode grid leak of V3A is REB (1.75_megohms) which is
g r-iurned direct to H.T. negative. Resistors R7A, RTB and R7C are con-

R rocied petween H.T. — and earth. The combined anode currents of all

¢

g rocvving valves thus flow through these resistors and the voltage drop pro-

B Cuced thereby provides the negative bias for the pentode portion of V3A.

NOTE:—When the netting switch S4 is operated, a resistance R8B

P {10.000 ohms) is placed in parallel with R7A and R7C so as to compensate

g-cc he increased HT. current caused by operation of the sender master
@osciiiator valve, V4B, _

“;l;he headg}henes are connected to the low impedance secondary of
iasformer T2A and when referred to the primary of T3A constitute the
ad impedance of V3A,

23




CHAPTER Y,

TECHMNICAL DESCRIPTION OF SEMDER CIRCUITS.

20. INTRODUCTION.

The sender circuit is a conventional master~oscillator-power amplifier
arrangement, using simflar valves in both stages. The power amplifier is
capable of being modulaled either with speech or with a continuous audio
frequency tone having a frequency of approximately 1200 cycles per second.
In the latter case, the carrier may be keyed thus providing M.C.W. trans-
mission.

21. R.JF. OSCILLATOR.

: The R.F. oscillator is the beam power amplifier, V4B, werking in a
tuned grid, filament feed back circuit. The tuned circuit consisis of the coll
T.7A and the condenser C3C (3-28 mmid.), Ci6A (10-185 mmifd.) and C15R
(100 mmid.). The portion of the primary of L7A between the tap and
earth together with the secondary of L7A correspond to that portion of the
coil between cathode tap and easth in the more common type of circuit
using an indirectly heated valve. The tuned circuit capacity is provided
by the shunt i{rimmer C3C, the variable condenser, “SENDER” tuning
C16A, and the fixed condenser C15B. C7F (.0001 mfd.) is the grid block-
ing condenser while R12A (25,000 ohm) is the grid leak which is returned
to earth directly through the M.C.W. R/T switch 53 when switch S3 is in
the R/T position, or through the operating key when.switch S3 is in the
M.C.W. position. Filament decoupling is provided by C2C (0.005 mid.).
The screen is supplied through R11A (100,000 ohms) which is decoupled
by CI0E (0.002 mfd.) whilst the plate is supplied through the M.O. B.F.
choke LBA and the resistor R10A (15,000 ohm). The latter is decoupled
by C10D (0.002 mfd.). The ancde of the R.F. oscillator is connected to the
grid of the power amplifier, V&A, via the coupling condenser C174
(0.0005 mifd.).

22, POWER AMPLIFIER.

The power amplifier valve V4A is of the same type as V4R, The gric
leak R5C (50,000 ohms) is returned to earth either directly through the
MC.W. — R/T switch S3 when S3 is in the R/T position or through th
operating key, when {3 is in the M.C.W. position. The screen is suppliet
through RSA which is decoupled by C10C (0.002 mid.).

The anode H.T. is supplied via the high impedance secondary of T2A
the closed contacts of S4A, the milliammeter M1A and the power ampli
fier R.F. choke L5A. The milliammeter is decoupled by the condense
CSC (0.001 mfd.). ' '

The output of V4A is fed via the couplng condenser CSR (0.001 mic.
to the aerial loading network consisting of LdA, CI12A, C14A, C15A and th
switch S2. . '

23. AERIAL LOADING NETWORE.
The purpose of the aerial loading network is to match the aerial im

pedanceto that of the power amplifier. . When the “AERIAT, TAPS” gwitcf
82 is in position 1, the anode of V4A is connected to the top of the coil T4



me aerial to the botiom of the coil. As the switch S2 is rotated from
viam 1 to position 8, the anode remains connected to the top of L4A whilst
orial moves from the bottom to the top of the coil.

In positions 8 and 10 the aerial remains connected to the fop of Laa
¥ ...zt the anode of V4A moves to the 1st tap from the top in position 8, and
9, . ond tap from the top in position 10. Thus in position 1 of the
& - LroAl TAPSY switeh, the power amplifier will load into an aerial

Evdoa A bed

¥ + . nz a very low impedance whilst in position 10 it will load into a high

b i redance aerial. On intermediate switch positions, aerials having im-
| - ~isrces between the above low and high limits may be correcily leaded.
2 L roe condensers C13A (1000 mmid.), C14A (11-436 mmfd.) and C13A

b E

-0 ommfd) form a pand-spread circuit, which prevents the aerial loading

nnnnn

<& -.-:waork being turned fo a harmonic of the M.O. frequency.

24, MODULATOR STAGE.

Ancae modulation of the power amplifier stage is employed, the pent-
i portion of V3A functioning as microphone amplifier and modulator

8 ..~ 3 7T is used, and as audio osciliator and modulator when M.C.W. is

..o, The circuit components necessary in crder that the valve may per-
3 - -~ he above functions are selected by the “R/T-MCW?” switch S3. '
e “When the “R/T-MCW” switch S3 is in the R/T position, one side

& ¢ ‘he primary of the microphone fransformer T4A is connected to the

48 microphone jack through RISA (20 ohms) and section C of S3.” The other
M ce of the primary of T4A is connected to the positive side of the trans-
-2 --:.er {ilament supply line. The resistor R13A (20 ohms) is inserted to
B provent accidental short circuiting of the L.T. battery should the “R/T-
1o S1CWT switch be left in the R/T position while the key is being operated.
B Section B of S3 connects one side of the secondary of T4 A to earth while
AR coon A leaves RISA (70,000 ohms) and CI18A (.003 mid.) disconnected.
7B T.c other side of the secondary of T4A is connected via section F of the
el N ECEIVE-OFF-SEND” switch S1 to the control grid of the pentode
hel section of V3A. S1E shorts out R7C (1000 ohms) thus maintaining the bias
48 crne pantode section of V3A at the correct value, whilst S1G connects the
3 cutput of the low impedance winding of the cutput and modulation trans- -
B former T3A, through the resistor R5D (50,000 ohms) to the headphones,
B thus providing side tone on M.C.W. and R.T. S3B also connects one end
| c! he bias resistor R7C (1000 ohms) and the grid leaks of V4A and V4B
<R o ourth The plate of V3A is supplied from fhe H.T. 4 terminal through
w3 e ommary of T3A. Thus the AF. output of the microphone is amplified
by N 2.1 and impressed on the plate current of V4 A which flows through one
‘A fcoondary of T3A. Depth of modulation is not variable. .

o iothe "R/TMCW?” switch S3 is in the M.C.W. position V3A oper-
Al B s an audio frequency oscillator when a key plugged into the
i, iV HOPHONE OR KEY” jack is closed. The output of this oscillator
e i-i}“:{’f‘-:rrf:s‘s_eg on the plate current of V4A as before. Oscillation of V3A In

‘ %:.-n condition takes place between the control grid and the screen., T4A
@iuncuens as the feedback transformer. |

B

. Cre sicde of the primary of T4A remains connected to the L.T. positive
:.n: of r:he transmitter fillament supply line whilst the other side is con-
ected via C12A (0.25 mfd.) fo the screen of V3A. The H.T. supply to the
< 3’-&““1:; shunt fed via R8A (2,500 ohm). One side of the secondary of T4A
mains connected through C2D (0.005 mfd.) and S1F to the control grid of
;“?Si‘id? section of V3A whilst the other side in addition o remaining
5 &;(E:LEE to H.T.‘)—m through the bias resistor R7A and R7C and the grid
e rRra D:h ar}‘dIRl..A of V4A and V4B respectively is connected through
-5 o the “"MICROPHONE OR KEY” jack. The resistor R1I5A and the



LY

condenser C18A ars alsc connected to the MICROPHONE OR KEY jack via
G3A. R15A which has a much lower resistance than REE, functions as ihe
erid leak of V3A when this tube Is used as an audio osciliator. The sec~
ondary of T4A is tuned by the condenser C2D (0.005 mfd.) and C18A (0.002

med.) the following circuits are cormpieted to earthi—

a. H.T. negative through the bias resistors.

b, The M.O. grid leak RI12A.

c. The P.A. grid leak R5C. :

d. The audic oscillator grid leak R1BA.

e The audio oscillator tuning condenser C18A.

£ One side of the secondary of the audio oscillator feedback trans-
former T4A.

Thus both the R.F. and modulator sections are keyed.

95. “RECEIVE-OFF-SEND” SWITCH. (51).
The functions of the “RECEIVE-OFF-SEND"switch, which consists of

seven single pole 3 position sections S1A=-G, are as foﬂgws:m ———

Wafer No. 1.

Section A.~—Switches the aerial fo the appropriate position.

© Section C.—Switches the L.T. circuit to the filament of Sender or Re-
ceiver or to the “OFF” position as required.

Section D.—Switches the H.T. supply to the Sender, to the Receiver or
“OFF” as required; H.T. is permanently connected to the
sereen and anode of the pentode section of V3A.

Waier No. 2. .

Section 'B.—Swi'tches 1.7T. to the filament of V3A in both “SEND” and
SRECEIVE” positions.

Section E~Connects one end of the back bias resistor R7C 1o earth
o in the “RECEIVE” position or short circuits this resistor
~and thus connects one end of RTA and R7B in parallel

to S3B in the “SEND” position. ‘

Section F.-—Connects the microphone transformer T4A 1o the pent-
- ode control grid of V3A in the “SEND” position.

Section G.—Completes the headphones circuit through the low im-
pedance .secondary of T3A either directly in the “RE-
CEIVE” position, or through R5D in the “SEND position.

26. “AERIAL TAPS” SWITCH (82).

The “AERIAL TAPS” swiich cdnsis’cs of the two single pole 10 posi-
tion sections S2A and S2B. The functions of this switch are as follows:—

Section A—Connects the output of the P.A. to the top of the P.A. tank
coil L.4A in posifions 1 to 8. In position 9 the P.A. ocutput
is connected to the 1st tap from the top of I.4A and in
position 10, it is connected to the 2nd tap from the top.

Section B.—Switches the aerial from the bottom of T4A in position 1
to all taps in turn finishing at the top in position 8. In
\ positions 9 and 10, the aerial remains connected to-the top

of the coil. c

i




27, “R/T-MCW? SWITCH (83).

The “M.C.W.—R/T” Switch consists of the three single pole two posi-

on sections S3A-C, which perform the following functicngi—

Section A.—Switches the grid Jeak RiBA and the condenser C18A across
ihe secondary of T4A in the “M.C.W.’ position.

Jection B.—Switches one side of the secondary of T4A and one end of
the bias resistor R7C from the “MICROPHONE AND

KEY” jack to the earth whenn S3 is turned from the .

“M.C.W" position to the “R/T" position.

Section C.—Switches one side of the primary of T4A from the screen
of the pentode section of V3A via C12A to the “MICRO-
PHONE OR KEY” jack via the resistor R13A.

28, “NETTING” SWIICH (84).

The “Netting” Switch consists of five single pole two position non-
ocking sections. Its functions are as follows:— '

(2) In the normal resting position, it completes the FH.T. circuit from
~’ the modulation secondary of T3A 1o the anode of V4A and breaks
" the netting ciruits detailed in sub. para. (b) below.

(b) Whexn held in the netting position against the pressure of its re—.

turn spring, it completes the L.T. circuit to the filament of the
" sender valves V4A and V4B, connects ROB in parailel with the
back bias resistor R7A and R7C, to compensate for increased H:T.
current consequent on the operation of the M.O. valve V4R, con~
nects R11C (100,000 ohms) in series with M.O. valve V4B grid
leak R12A (25,000 chms) breaks the H.T. circuit of the P.A. valve
VaA and applies B.T. voltage to the anode of V4B through R11B.

In consequence, the master oscillator *mn operate, and can be tuned
while the receiver is still operating. :

NOTE.—The L.T. current drain is considerably increased while the
netting switch is in the ¢FOLD FOR NETTING” position. The switch
Im%st be held in this position for no longer than is absolutely necessary for
ne mg. ‘-;.‘. - . ' '
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CHAPTER Y.
MAIMNTENANCE AND REPAIR,

25, INTRODUCTION.

This chapter deals only with items of maintenance and repair that can
be undertaken by Regimental Signals Personnel and Signal Units in the field,
using a minimum of test equipment. The occurrence of serious defects when
the set is in use will be minimised if the daily and weekly routines given
velow are carried out, and if symptoms of trouble are reported immediaiely
they are discovered.

39, DAILY MAIN

’ TENANCE.
20.1 Ratteries.

: The dry battery used for L.T. and H.T. supply should be tested daily on
load with the set at “RECEIVE”. If the L.T. reading is below 1.2 volts or
T, 99v. block reads below 75 volts, the battery should be replacesstf no
wvoltmeter is available, a comparison should be made of receiver periorm-
ance and tuning “dip” ai “SEND” with a fresh batiery. A large discrep-
ancy indicates that replacement is required.

A noteshould be taken of the tuning “dip” at the beginning and end of
each period of work. A gradual decrease of the amount of “dip”, other
conditions, such as aerial length, frequency and location being unchanged,
is a general indication that batteries require replacement. When the “Off
Tune’ current falls below 6.5 ma the battery is usually useless and should
be replaced. - _ :

26,92 Antennae Rods F.

(i) See that each section is straight.
(ii) See that ends are clean, straight and that they fit tightly together.
Apply a little vaseline or grease to the ends. . .
. If the ends fit too loosely pinch slightly about one inch from the
. outside end with square-nosed piiers.

- (iii) Make sure that the insulating sleeve is In position on the No. 2

section.
80,3 Aerial Base.

~ Clean and check the spring socket and insulator of the Aerial base and
see that the Antennae rods “F” Nos. 1 and 2 sections are held firmly and are
seating correctly in the socket. _ o

30.4 General.

- Turn “RECEIVE-OFF-SEND” switch {o “RECEIVE” and turn volume
control to maximum volume. - Check that the character and volume of the
background noise and any known regular signals are normal, and that there
are no intermitient noises. If intermittent noises exist, but cease on removal
of the gerial, they are probably due to ewtraneous causes and not to any
fault in the set. : . :

I+ such noises persist after rermoval of the aerial, examine headphone
cords and terminals for locoseness OT signs of wear. Also examine battery
terminals and valve grid clips and socket seating for looseness or bad con-
tacts. I noises still persist try using different battery. Switch to “SEND,”
tune aerial and see that meter needle kicks slightly on loud speech, and that
sidetone is normal in the Receiver, headgear.

o et




When satisfied that the set iz in gocd working order, thoroughly clean”
i dry all exposed parts before putling the set away in stere. Every
sortunity should be taken to remove all traces of dust, dirt and water,
lerwise these will cause serious damage later. :

31, WEEELY MAINTENANCE.

.1 Removal of Set from Case.

To remove the set from the case, unscrew ihe knurled-headed captive
-aws retaining the front of the battery compariment, remove the front
the battery compartment and withdraw the chassis.

3 Biiscelianeous.

Clean the aerial insulator socket on the case to prevent leakage. See
at the milliameter pins are making good contact. See that all components
= mechanically tight, and examine all electrical connections and switches,
it do not disturb the wiring.

See that zll valve shields are secure, and that the valve 'g.rid clips and
rthing clips are making good contact to the valves, caps and shields re-
ectively. - . ' '

Examine the battery plug and sockets on the chassis and case respec-.
vely for continuity and damage. Examine the extension tuning controls
v freedom of movement and damage.

1.3 Tuning Drives.

Examine the “Send,” “Receive” and “Aerial” tuning drives for bind-
ig and backlash. Examine the worm drive of the “Receive” dial and the
-lit half-cogs on each spindle. If the anti-backlash spring is properly
snsioned one of the half-cogs will be slightly in advance of the other—
‘hich one is immaterial. See that all grub screws are tight.

" If backlash is excessive or if the drive jumps on fine tuning the set
nould be returned to store for repair-by Signals or Ordnance W orkshops.

1.4 Replacement of Valves.

If performance is found to deteriorate even when fresh batteries are
ised this may be due to wear and tear on valves. If present, this fault may
est be determined by substitution of known “good” valves, normally
arried with the set as spares. *Care should be taken that only equivalent
ralve types are interchanged and that batteries are disconnected during the
JrOCess. .

DO NOT put faulty valves back in spare valve case; exéhanga them for
ound ones as soon as possible and put sound ones back in the case.
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APPENMDIX L

ZAA 1080 WIRELESS SETS, Mo, 108 Mk I COMPLETE S8TATIONS

Quantity %

“Y’".

Itern 7 . o :
No. CZ,?.C%E%__ Designation “X”@ems
1 Signal Equipment Card, No. 38 (b) |
(Aust.)
SECTION W2
2 WRBA 063 | Batteries, dry, wireless — 1.5/9¢ (2) ()
volts (Aust.)
SECTICN ¥ )
3 YA 1077 Microphones, capsule, " Mk. IV. | (b) (¢
SECTION Z1
- | Antenmnae rods. “B’ e
251 7AA 8886] Adaptors (Aust) . _
3R | ZAA 8887 Pouches (Aust.) | = 1
. 3C | ZA 0479 | Sections ; (k) — 1é
' Aniennae rods, “F”
- Sections-— (d) _
4 | zZA 0894 No. 1 _ ' 2
5 ZA 0885 No. 2 2
6 7.A 0896 No. 3 2
7 ZAA 8876 Sleeves, insulating (Aust.) © 2
8 ZAA 8871 Straps, carrying (Aust.) . 1
9 7 AA 499 | Insulators, W.T. No.lD (Aust.) (b 1 !
10 | ZA 4500 | Key and Plug assemblies, No. 2B (b) 1
11 7ZAA 8882] Covers waterproof (Aust.) (£} 1
12 7A 5371 | Microphones, hand, No. 3 (b) 1
13 | ZAA 569 | Receivers, headgear, C, L.E., double
Mk, IIT (Aust.) ' (g) (b) 1 1
- Valves W.T. Type— - , (h)
14 | ZAAS02 1A7GT 2
15 | ZAA 905 1D8GT 2
16 | ZAA 914 1P5GT 4
17 ZAA 915 1QGT © : 4
E Wireless Sets, No. 108—
18 | ZAA1088 Mk, II L
19 7AA 8872 Aerials, 67-If (b) !
20 7AA 8874 Bags, accessories i
21 | ZAA 8875 Straps, No. 1 . 1
22 7AA B87T Covers, canvas, Mk.ITI (1) 1
- 23 ZAA 878! Extension tuning control, MkIII (b) 1
24 ZAA 8385 Instruction Book '
25 ZAA 8879 Leads, counterpoise, 108 (b) 1
26 SAA 8881| Send-receive switch key, Mk.IIL (b) 1
Wireless sets, No. 208 _
27 ZAA 2084 Clages spare, valves (b} 1

(a) Includes 1 essential spare—working batiery carried in set, spare in

" bags, accessories.

(p) Carried in bags, _accessories.

(¢) Essential spare for microphone, hand No.
container. '

i
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3 . Packed in damp-proot
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ADPPENDIX Il—{continued)

(d) No. 3 sections carried inside No. 1 sections: a normal aerial consists of
one No. 2 section (with sleeve) and one No. 3.

(e) "E‘i‘t’_ced onn No. 2 sections.
(£) Fitted on key. |
(g) Fitted with plug, single Na. .

(h) 50% are essential spares, carried in spare valves case; working valves
fitted in set. ,

(i) Fitted on set—carries instruction sheet.
(k) Includes one essential spare.

27
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