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20, 178__-

GEIERAL DESCRIPTION

(1)

Introduction

1401  Purpose,.. Investigation of prcpagational and other
characteristics of Fu/AM signals over widely
sgparated bands of the V,H.F. spectruii,
(2) To investigate the suitability of these higher
frequencies for short renge comunication,
(3) To investigate the yrovisien'of V.H.F. equipment
for use under tropical conditions,
1.02 Description,
Fortable Station, Tropicals
sain liguipment, sender.
Receiver.
Power Supply.
Antenna System.
Carrier,
1.03 FPhysicel Data,
Weights and overall dimensions,
SENDER RECEIVER
]
Weight | Width | Depth | Height || Weight | Wwidth | Depth | Height
Carrier 6 1bs.| 16" 1gm 175" 5 Ly, 1. oM 19" 173"
Power Supply | 20% 1lbs,| 12" 105" 55" |{20%F lbs, | 12%" 105" 5"
Aerial System e i }

(ii Eag) % lbas, | 3" dia Lt 3 || 3% lbs, | 3" dia LY o3m
Unit 13 1lbs,| 125" | 113"| 6" || 9% lbs.| 123" 8z"| 5"
Satchel & L 1bs 1 oM (4l oL 5 1bs Pl " f-RA]

Contents 72 ' e 7 y > iy

Iotal | 50z lbs. Ly lbs,
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DESCRIPITON Oi RECEIVER ZC.170

2,01 Purpose
Receiver 7C.170 iz desipgned to receive amslitude modulated signals,
or freouency modulated signals, having a deviation agproxe #25 ke, on, oo
within 25 ke of the following spot {regquencies:=

IH

Y 45 Me/s L4950 Tie/s
15 Ye/s 45.050 iic/s

- 0.05 lic/s
§ + 0.050 1-175
115 He/s = 0.10 ke/s = 144490 Me/s
+
/
A
/

H

115 lc/s + 0.10 Iic/s 115410 Iie/s
255 ilg/s - 0.15 lic/s 231..850 ic/s
235 1ie/s + 0415 Me/s = 235.150 ile/s

i

\

2.02 Power Supply

Teceiver 7Z0.170 it normelly wsed with Battery C.170.  Supplies
required ave:=

L.T. 1.5 volts, at 0«75 aps.
H.T. 120 volts, at 32 wie

The receiver will operate, with reduced performance, when the supply
voltage falls to:~

L.%. 1e1 wolts
H.T. 80 volts

In the Stand=By position {ilament drain iz appiroXe Ol ape

2.03 The receiver is desipned to work ilnto coaxial cables, or ubalanced
lines, of 70 ohms.
2404 Two comectors are provided for cne or two wairs of Headphones, Tipe

1

_— 5 - . . . . b
ITE or equivalent (150 ohms nominal impedance).

The battery cable iz comnected to the set by meanz of a 6 pin
"Plecsey" »lug and soclet.

2,06 Controls

System Switch: - - ]

Band Switch: ~  (8Bee 2.01 fox frequencics)
Battery switch: - (OF-CiT)

Volune Control:

Heter Switeih: - (Bee 2,09)

Aerial Tolozaei:

Trim Tune: - See 2.08. ond Oscillator)

Steand=byr=-08 Switell:

2.07 Circuit (To be read in conjunction with circuit T'ige 2 and Block diagran
Fige 1)

veceiver ZO.170 is a 13 valve supecheterodyme receiver employing the
double converzion systen.

2,08 Analysis of lec

Cryslal Section

To obtain stebility as well oo casy netiting on all bands a
crysial controlled freguency source is eumployed in the receiver as

Tl ee Fla Eemeoyennd e



The Valve Vi1, a hexode t pe 115, has, connected to ite immer zrid, via
band selector switoh' 51D, onc of two cyystels; and in its scicen ci cult,
(effectively the anode ciren t of the ervstal oseillator;, a circuit, inductor
L6 and capacitor 065, tuned to o ﬂmun,__l freguency of H.03 1e/ce In Position

1 of cach of the three bands, 45 ile/s, 115 lC/E: cnd 235 ie/s, a 5.8292.1kc/s
eryotal ie used, and in Position 2 a 5.5375 lic/s ciystales Trimers C63 and
Cél. 2llow the erystal fJ.OClllu.-xlu ¢s to be varied by opprox. 100 c¢/s without

sreat decrease of output, for correction of errors in the crystels. The anode
cireuit of Vi1 is twned to a mean fr requency of 17.5 lic/v and en interwound, but
untuned secondary winding is used to couple to the first dovbler W12, Uo 2id
the {requengy tripling of V1 a tertiary winding is camployed on T11 coupling
baclk to the second control grid of Vi1. Phase and coupling are such that the
175 lle/= output is increased without danger of paracitic oscillation.

The output of Valve V12, o type 1Tk pentode, is dekivered to the tuned
primery of ™2 at mean I"rc,,-‘!m,nc"r of 35 ..c/u, exciting the second doublew
stage Valve W13, = type ’1T1|., connected zg i triode. Outpus {rom Vi3 at o
mean trecuency of ?O Yio/s is tuken from the secondary of T13.

from this chain a hete;odvmm siznal is obtained u.'t 5.8292 x 12 = ’69.950
ic/s on all pomitions 1 of the band sviitch, and 5.0375 = = 70.050 lic/s in
211 pesitions 2, Bandwidths of civeuits Le, Ti11, ™2 wﬂud. ™3 are such that
nezlizible change of vower output results when changing from ciystals 1 to 2.
dek ixer

—

Valve V1, a type HL L5 wriode, is usged as o mixer with hetcred; e siz-

nol lﬂ,j(.-'!.'}m.-d into the filament ciicuits The outhut ol V1 iz act 2055 the tuncd
circuit 75, at « 1rf,q_l.1mwr of 25 /s, Iy "haraonic" epcration of V1,
operation on the bands 15 ic/s, 115 [e/s, 235 : C/u, is obbained simply b
sclecting the input a:oil:s L1, L2 and L3, "b;" Acans of S1A wnd 315 o130 changes

the anode voltase of V1 in orde: te ootain comwersion ot the bc.m signal ©
noise ratic.

Received simmsl frequencics nre:-

5 tie/s 1 = 69.950 iic/s = 25 i/ - 1) 550 tie/s
1;5 defs 2 = 70,050 iiefs - 25 lie/s = 15,050 Me/e
115 Me/s 1 = 694950 ile/s x © = 25 iie/s = 114.90 le/s
115 He/s 2 = 70,050 ¥e/s x 2 = 25 Ye/s = 115440 ile/s
235 /s A = 69,950 1%e/s x 5 + 25 llg/s = 235,050 o/s
235 Me/s 2 = 70.050 .¢fs x5+ 25 ic/s = 235.15 ig/s

25 e/, ToF.s

Valve V2, a fype 174 pentole, caplifics the signal fron mixer V1e  This
stoge, by wmeans of U5 mmd T6, ef: c.-ci;h-.rqu suppresses o spurious response 9.0
o/s Delon the desired received frocquencys

2nd Mixer

Valve V3, a type 174 pentode, i used ap o mixer with grid leak Dbia and

grid :.nm,:..-t:mn via C11. and conver 't:,., the 25 c:/ sig :l..l IJ.CJII T6 ©o L9 ..c/.:.

2nd Qscillator

Valve Vi, a type 174 pentode, iz uscd in a "eed=back" {ype osecillator
circuit. Circuit comstants 11&9»-0 hecn chozen so that ‘._.,oou. frequengy stabllity
iz obtained under conditions of varying supplyr voltapes The nominel fre-
oucncy of the oscillator iz 20.1 1e/s, vub slight v-“l.;ba.o":, a)rox +<5 k/cs
is efi'ccted by the control Clhk (Trim Tune on the Front Panel,, ch ring Lo
coryection of erreorzs in tuning due to i;'.@c.-rfc,-:;t_i.om in coyst .‘l or zlignment,
or for intentionzl mis-tuning.

. e ey m e wy o m s opa . mmm o q e omm 3 9 P AN 2 m Temends (e



I.F. Choumel

The 4,9 ile/c output of V3 f,mc o058 L4 is anplified by means of two
gtages V5 and V6 using type 174 pentodes ;,m“. tuned by means of
circuits 15 and TG,

V7 and VO =~ implitude liodulation

 hen the receiver is switched to "u..ll", Valve V7, a type 174
pentode, functions as a 30d I.0 amplifier. 3Bioss and plate volt-
agc being set to correct values by mcans of 524 and 52B. Valve
V8 in the "i.iL" position iz operated as « diode. 3ercen voltage
being reaoved and the grid acting as diode znode delivers its
reetified output across vesistor R2Te Via Yilter networks o
negative D. C. volo_ﬁ is qppliecl to V2, the 25 iig/s L.i'., and V5
and V6, the 4.9 .u..c:/., L.i"8., ag V.0, "ol‘cL_ge. The audio conpon-
ent of the signal is taken via bluc».n.nb condensei '055 and switch
S52F to the voluac control R35.
Vi apd Vo = Freguengy wodulcsion

When the' systen sviteh is sot o "SJiLY, Valves VY and V., both
t,fpc 1T} pentodes, arc operated "11.}1 anodo Lund coween ooteatiols
chosen so that very cifcetive 1l '.ll'tJ.llg, results on any signsl above
approxXe the input reguired to »roduce the standand quicting wrotlos
Outout voltage from WO is substantially flat fon 451 c/s simels
between 5 uV and up to at least 1 volt, and is appioX. 5 volis.
Tine constenis of the grid resistor and capacitor coubinations R23,
S35 wad C37,537 have becu chosen to ninimise "ilrmulse" trpe
interferances

The diodes of M0, dicdc pentoden Tpe 155, 1o
conjunction with ¢ o brooformer 010 orovide what i ”
basically o J;-"o::’u::.a;-u;ul -J.i; ininator of the "quadratuwie” {ynce
Voltooes anprozxe 1000 out of '__}hL-.,-;L., andear across the dlode load
resistors R52, and B33 during frogucncy modulation. o combine

these in order to feed into the unbalanced audio input, o trans-
Torter ™ is used. Tt is fed via resistora R30 and 331 and
blocking capaciters CLI cnd U50.

sudio B _?,]_lJ ilor

Thic stage cuploys the pentode scetionz of V9 rnd V10 hooked up
= triodes in 2 two stage cireuit, and has its goin controlled by
the control "Volume", on the i;.amt nenel 195, 710 iz uscd as the

J"n—

first stoge wnd is resistance-copacitance coupled to V9, the outoput
velve, wihich feeds either 1 or 2 pairs of 150 ol phones via step-

down transformer TZ2. L co*.:xpa.amiuc is used to achicve sutlsfactony
natching with one or two 1:;-,:1':-5 J;m.mh,u. esistor R36A is used

to cgualise signal levels on s'elie and a.li.
Decoupling

Due to the relatively high gaines enployed =and the possibilities
of spurious responsce with - rmllble supcirheterodyne, corprehens=
sive decoupling hos been epplicd to supplics, onode, Yilanent,
screen, and grid, of st stagces.

(=]

i
u
k

Rectified grid cwrent of the scecond doubler valve V135, acrose
158, gives moproXs 1.5 volts bice o the Audio Valves VI and V19,
and on Fudie to the 1P, Valves V2, V5 wnd V6, and on sell. To L
Velve Via

F
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2.09

-etering

-

i voltages, and certain internal circults a

A T

In order to cheok supp

meter and selector switch are fitted. The working positions of the swital
are:=
L.T, Heter reading 7.5 = 1.5 volts at the receiver
battery socket.
H.T., Heter reading 7.5 = 120 volte at the receiver
: battery soclket.
1erne Hieter reading 7.5 = 30 mA. (Total H,T. current
at 120 volts.)
Convae iisfie ifeter reading 1 to 1.5 = 50 to0 75 vi H.T. for
first mixer V.
Drive Meter reading 3.0 = 150 uwi grid current for the

second doubler velve V13, checking operation of
most of the ocrystal chain, and also D.C. bias
voltage to the audio and I.li‘. valves.

Fhysical Description

The Receiver ZC.176 is completely scaled, gaskets, etc. being
enployed to maie the unit air and water-tight. Components have been tro-
pilc proofed and where possihle sealeds Particular attention has been
paid to transformers and peper condensers. Tiring with a 2.V.C. covering
has been used.

Gase,

Thie is made of corrosion~rcsistant Birmabright light-allor, welding
being used for fabrications The front opening is flanged, to provide a
large sealing surface to the front panel of the receiver when used with a
fubber gasketb. Sixteen 4 BA ...T. screws are nlaced round this flange to
give rigid fastening of the Iront pancle At the rear of the case a
saaller flange is fitted, with a threaded collaxr o the eazy Jitting of
a large silica gel desiccator. This desiccator has a window and indi-
cates the presence of internal moisture by changing froa its normal blue
to »ink. It may be easily renoved and reslaced fom the outside. The
case is anodised and impregnated with a vhenolic varnish before painting,
af a measwre against.vorosity.

Receiver Chessis

4 flat chassiz has been used in order that access to parts both
above a;nd below chassis shall be d.rls.t,velj easy ior service and mainte-
nances. 4 rigid, corrosion-resistant cast El.llcon aluminiwa panel has
been used. This iz also impregnated and anodised. All components
coming through the front penel, control shafts, commectors, meter,
mounting screws, are fitted with greased rubber gaskets. The control

shafts are passed through glands and toggle switches covered with flexi-
ble rubber covers. Comectors are internally sealed and the meter is
double sealed for the protcction of the meter, or the set if the meter
glass should be brokene.
Coiponents

Audio transformers are, alter drying and vacuuwa impregnation, scaled
into metal boxes, connections being made by glass to metal ceals. Wir
gauges have been limited to 44 5.7.G.

Valve sockets, vioriable trimaers end V,H.¥. sections of the band
switch use ceramic insulation; phenolic swibtch wafers and terminal parts
have heen su:l.tabl;f impregnated; the cuystals are scaled in polythene;
coils are wound on a high=grade plastic {ormer and are thoroushly impreg-
nated after drying; penver condensers are with two exceptionz sealed by

iff.'le’!!‘.'. $ I



meaneg of neoprene nlugs or bands and are used well below thei:r rated
voltages; most tuned circuits are adjusted by means of iron core cores
(1.3. all excest the V.H.D. signal circuits); sealed ceramic onnc.anse"s
have been used throughout for small values, (i.e. below 2,000 pf); all
metal work has been plated with the exception of the flexible dirive, *..h:.ch
is greased, and the toz.le switch seals , Which wust be of unplated bras

in order to effect a bond.

RCEIVER TEST MICURES'

Overall Pens J.tl.er 1les

———  ——— & St

e — ] £ T o o 1 e =

—ﬁ!-l'l[l .I-".-';'l

s e Shias Imput for 15 43 3/1 Jatio | Input for 15 dB Quieting
15 c/ 5 I . uy L. uv
115 ) L W
25_') i 10 1 i 10 '
25 M- TR, . 5

| TSI L s, SRR st il s R

e T.F.

Input required to give outnut of 2 i into 120 ohia oubtHvt meter =-
12 to 1 uV. i

Volune Control = iasciiaum.
Signal generator connected to V3 grid.
e

Selectivity

The selectivity of the I.i'.channel shall be symnetzical (within 5 ke)
and between 50 and €0 ke/s wide at 2 times the input required for standard

3/N and Quieting measurements.

Image Freguency Rejection Ratio

The image frequency rejection ratio shall be greater than -
20 to 1 on 45 Me/s
20 to 1 on 115
€ to 1 on 235 lc/s

Intermediate frequency llejection llatio

The interpediate frequency rejection ratio shall be greater than =-

L=

25 to 1 on 45 lic/s
100 to 1 on 115 dc/s
2h o 1 on 235 1T

Audio Freguency uutput

The maximum power output of the receiver shall be at least 10 nif at
a1l frequencies betwecn 250 and 2,500 cycles per second.

H.T. Cuwrrent

e

Hm

H.T. Cwwrent on 4. operation = 30 ad
n H L n - :ﬁ:}- '1'.1..-.\-

L.3. Current



sdicnment Inforiation

e9 ile/s I.T. Chamnel

Volunc Control = maximun

Syatem Switch at A.lL

Signal Generator to 4.9 ikc/s

120 ohii output meter to phones outlet.

Dunay entenna fed thr ouuh 0.01 mica condenser

(1) Comnect signal generator through 0.01 condenser to V7 grid. Align
TS and lock for maximum output on meter. Input should not exceed
100,000 uV for 2 ul output.

7

(2) Connect signal generator to V6 grid. Align T6 and lock. Input
should not exceed 5,000 uV for 2 mi output.

L]

(3) Comnect signal generaior to V5 gride Align L5 and lock.  Input
should not excesd 150 uV for 2 my output.

(4) GConnect signal generator to V3 zrids 4Align Lk and lock.  Input
should not exceed 15 uV for 2 uwi output.

20,1 iie/s Local Oscillator (17, Vi)

(1) The receiver should be switched on in the Stand-by condition Ifo- a
least thirty minutes before aligning the 20.1 Mc/s oscillatox.

(2) "orim Tune" control to centre position.

(iust T7 to bring the local oscillator accurately to 201 1 Lic/ss
Loc}: adjustment. Care must be taken to avoid frequency shilt as this
locking nut is being tightened.

[OIE: The use of a separate comw mnicntions receiver is recommended fou
'bhl':’ alignment, as follows:-

Set simmal generator with C.7. siznsl to 20.1 lig/s accurately.

Tune in this signal on the commmmications receiver.

Adjust T7 to 20.1 ic/s, using the communications recelver to detect
the zero beat between the signal generator and ZC.170 receiver
local oscillator.

25 lic/s I.P. Chamel

Volume Control = maximgi.

&Fu'telh .'.;-'Jlt'l:'-h. on 4'...1'|.-

Set Signel Generator to 25 le

Connect 120 ohm output meter to phones outlet.

Commect Signal Generator througn 0.01 mica condensex to V2 grid.
ilign T6 for maximum output on meter.

Input should not exceed 3 uV for 2 rii output.
Discomnect V1 grid lead.

Conmnect 100K resistor from V1 grid to ground.

Tune TH for maximum output on meter.

Input should not excesd 10 uV for a 3/W »atio of 15 dB.

70 1lc/s Channel

(1) (2

(5

) et meter switeh to "Duive" position.
) Set Band switch to 45 ile/s, Channel 1.

(2) Adjust L6 to produce opbtimum oscillation of hoth crvatalse

(3} Adjust T11 for maxinm reading on metels

F AT



(4) Adjust T12 for maximua reading on neter.

(5) Suitch Band switch fram Channel 1 to Channel 2. If the meter read-
ing is not constant for the two chamels, then readjust 711 and/or L6 to
give the same reading on both channels.

(u,; Set lleter miitch to Conv. M,... position.

(7) Ldjust ™3 for maxinum dip.

(8) Lock &1l adjustments.

Adjustiment of 3Simnal Prequency 3tage

Coils L1, L2 and L3 are each individually adjusted after being wired into
the set and ,;.nauld not require any further adjustment.

If the aerial trimmer ceascs to peak very weal signals then the adjustient
of C14 should be suspected. (C1i is set to a capacity of 3 oF bo* ore 00111.5_,
wired into the set and the coils L1, L2 and 15 adjusted to suit.)

I{ the alignment of C1i is attenpted the following »procedure should be
followed.

Feed a signal via 70 ohn coaxial cable to the sct irom a signal generator
on 235 lle/s. Attenuate the input until .'_ig:fnel is very wealze Set aerial
trismer to almost minimun capacity positions iAdjust Cli for naxiinma signal.
The aserial trimier should trim at a nosition near its minimum capacity if
adjustnent of C14 is correct. Check on 115 Mo/c and L5 i%c/s bands. The
aerial Triumer should trim on each of these bands without alteration of Cli.

s

ilignment of Discriminator Twransformer T10, on F.i.

(a) Set wp az for aligmmuent of L9 lic/s I.P’. Chamel.

(b) Sect signal generator accurately %o 4.9 llo/s in unmodulated condition.
(e) Set systea switch to F.il

(d) Comnect signal generator to grid of V3 and adjust imput to 20 uv.

(¢) While listening on phones to noise outdut Iran set adjust
Primary tuning (top adjustuent) for maximua noise output.

Then adjust Sccondory tuming (botton adjustment) for niniawa noise
output. This adjustient will be found to be quite critical and care
rmust be taken when locking the adjustment.

A check, wsing a D.C, V.T.V.lMi. cormected between chassis and firstly
to the bottom end of 430 and then secondly to the bottom end of R31
should show equal negzetive voltages developed at these points if the T10
adjustments have been made coirrectly. The woltage developed at these
points with 20 uVazrid of V3 should excced 1.0 V with the signal gencrabor
tuned to resonence (49 ¥Mc/u)e



DESCRIPTION OF SENDER ZC 178.

i01 PurEOEE

Sender ZC 178 is designed to emit amplitude
modulated signals, or frequency modulated signals
having a deviation of avnroximately ¥ 25 Ke/s, on
or within 25 Ke/s of the following spot frequencies:-

1 L5 m/es, - L1, 950 m/cs.
2 u5 m/CE. + ,056 M/CB.. h5.050 m/cE-
3) 115 m/es., - .10 m/cs. = 114.90 wm/es.
LY 115 m/es., + .10 m/cs. 115.10 w/es,
5} 235 m/cs, - .150 m/cs.= 23L.850 m/cs,

235 m/es. + .150 n/es,= 235.150 m/cs,

Provision is made for modulation by speech, or
from an internal audio oscillator of about 1,000 c¢/s
for LCW Signalling or as & continuous tone source.

.05 m/cs.

L O |

.02  Power Supnly,

Sender ZC 178 is normally used with Battery
ZC 178, supplies required are:-

LT, 1.5 volts at between ,77 amps on L5 m/es. F,lL
and 1.33 amms on 235 m/es., A.ll

HT, 120 volts at between 55 m,amps on 45 m/cs, 7,10,
and 115 li.amps on 235 m/es, A.llL

The transmitter will operate with reduced
performance when the supply voltage falls to:=-

LT, 1,1 volts,
HT. 88 volts,

In the "Stand-by" position filament drain is
approxinately:-

.1 arms and H,T, = 5 m.amnps.

.03 The Sender is d . sizned to work into a co-axzial
cable, or unbalanced line, of 70 ohme impedance.

. Ol Two connectors nre provided for a llicrophone and
a Key. these connectors are wired with similar contacts
in parallel. The !.icrophone, type TE No,1. Ik, II,
having & nominal impedance of 75 ohms and the Key,
Sykes Type S5.230 norwally supplied, are wired so that
they can be plizged into either connector and can be
left connected when not in use, Closing the key when
in the ALRT or FIRT position, does not affect. the sende:
in any way,

.05 The Battery cable is connected to the set by
means of a 5 pin "Pjessey'" miniature sealed plug and
socket,

/.06 Controls,



»06

A1 M

.07

.08

gontrols.

System Switch:-  AICW (Amplitude ilodulated CW for
Keyed signals or as All Tone
source).

AIIRT (Amplitude liodulator Radio
Telephony).

FIIRT (Frequency llodulated Radio
Telephony).,

FiCW (Frequency medulated CW
for Keyed signals, or as FM
Tone source).

Band Switch:~  (see ,01 for frequencies),

Battery Switch:- OFF - ON,

Send - Stand by Switch,

Trim Tune:- See .07

Netting Syitch:= Net - Normal,

ileter Switch:- See ,08 Metering.
Circuit,

(To be read in conjunction with circuit Fig, 5.
and block dagram Fig ., )

Sender ZC 178 is a 26 valve unit with carrier
frequency controllcd by a combination of crystal
oscillator and reactor wvalve controlled oscillator,
and developed by frequency multiplier and auplifier
valves,

Circuit Analysis,

Sender ZC 178 can be divided roughly into 8
electrical sections:=-

(a) A 2,083 me/s frequency generator
capable of being frequency modulated up to
several Kc¢/s. but usually modulating within
the band £ 2,083 Ke¢/s. when the reactor valve
is fed from its appropriate audio source.

(b) A Crystal Oscillator section giving tme
spot frequencies 5,8292 mc/s and 5.8375 uc/s.

(e) A microphone pre-amplifier or audio
oscillator section,

(a) An amplitude modulator section,

(e) - A section producing a signal at L5 mec.

¥ 50 XKe/s. by combining (a) and (b) and
multiplying and amplifying,

(£) /. section producing a signal at 115 mc/s

¥ 100 ¥e¢/s. by combining (a) and (b) and
amplifying and multiplying.

Akg)
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(g) A segtion producing a signal at
235 me/s £ 150 Ke/s. by combining (&) and
(b) and amplifying and multiplying,

(h) Switching systems,

The use of the conbination of frequencies gives
easy band switching and netting in combination with
receiver ZC 178 and an F,!., signal of identical
characteristics, on each band. (i.e. Deviation
is F,li'd Oscillator deviation X12 on all bands).

2,083 me Section valve V4, , a pentode valve
type ITL, is used as "reactance valve" frequency
modulator, By means of a phase shift network in the
control grid circuit, ang out-of-phase voltage is
applied back to the tuned circuit T™. The wvalve
assumes the character of a capacitive reactance and
therefore, increasing, negabive bias on V1 causes the

requency to increase, less bias causes a decrease in osc,
frequency. Approximately 1 wvolt RiS. A,C. is

required ncross O.L4, for a deviation of ¥ 2,083 Kc/s.

in the 2,083 mc/s Oscillator Section. This is
equivalent to + 25 Ke¢/s at the carrier frequencies

L5 nc/s, 115 me/s and 235 me/s.

?ﬁltg_fg,a hexode valve type IRD is used with
its inver control grid and secreen grid forming,
in conjunction with transformer T4, an oscillator
circuit with a nowminal frequency of 2,083 m/ecs.
Using &n "electron coupled" arrangement, the output
is developed across R,12,

The secondary of tranﬁformer T4, is tuned by
means of three capacitors ™0, ™1, 612, Mo is an

80 pf silver mica condenser having a very small positive
teuperature coefficient, C11 is a 20 pf. ceramic condense
having a considerable negative coefficient, This
combination gives a funed circuit having very low thermal
frequency drift. 12 is a small trimmer in parallel
with C10 and 11 & is controlled on the front panel by -the knck
"Trim Tune", The ecarrier frequency can be shifted by
approx., - 25 Ke/s. for netting, correction of slight
defects in crystals, misalignment, or where intentional
mistuning may be required for tests.

In addition to the use ofa 'wlatively large tuning
capacity and the dividing of valve capacities in the
reactor valve across the two coils of T4, in order
to minimise frequency changes due to mechanical
variation of V4 and Vo, threeprecautions are taken
against electrical variations. The source of the
2,083 mec/s signal, valves Vy Vo and Transfermer T4,
is not called on to supply any considerable power to
the mixer valves Vg, Nibia Yoy - Electron coupling
is used to take thé oulﬁut from V2, developed across
a resistor and not a tuned circuit, in order to
eliminate any "pulling" of the oscillator circuit.

/Secondly,
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Secondly, via, a divider and filter circuit, part of
the bias voltage of V2 is fed to the control grid of

V1, and is so proportioned that, when correctly adjusted
by means of potentiometer RS, frequency change due to
supply voltage variation over quite wide ranges, is
reduced to a negligible amount. This minimises errors
due to netting and/or ageing batteries, Thirdly,

the circuit constants of the »cactance section and the
Oscillator transformers have bech chosen so that the
reactance valve does not produce a very great control

on freguency. Although this requires a somewhat larger
audio voltage to'effect the receunireddeviation, it makes
electrode potentials of valve Vi, non-critical and
facilitates thc adjustment of RS. g

In the "Stand-by" position Valves V{1 and Vo are
still operating under norinal conditions, although the
other valves of the set are turned off, Slow
frequency drift for some seconds after switching to
"Send" is thus reduced to a negligible amount.

Valve V3, a type IT!; pentode is used as a
buffer stage between V2 and the mixer valves Vg, Vi Yo
Voq , Its output, at 2.083 me/s, across L4, i5
sufficient to saturate the mixer wvalves so that
limiting of spurious All en the Fii signal results.

Crystal Section,

Oscillator.

The pentode section of valve Vi, a type IS5
diode-pentode, is used with secrecn connccted to
anode to form a triode, In the control grid circuit
switch 81, selects crystal Xq of 5.8292 me/s, on
position 1 of the L5 me/s, 115 mc/s, 235 we/s. bands,
and Xo of 5,8375 me/s on position 2. Trimer O
and Cs2 allow the crystel frecgucncies to be varied by
epproximately 100 ¢/8, for correction of arr.—s
in the crystals, without great deccrease in output.
Output across the anode tank circuit Lo, tuned to a
nominal frequency of 5.83 me/s. is fed %Yo four other
scctions, Vs, V43, Vop, and the diode of Vi,

Bias,

The diode of V), is coupled via, C18 to the ancde
circult of W and its rectified D.C. outpul is uscd,
via a decoupling and dividing network, as bias Zor
valyes V1o, VJH, V12. .

Audio Section.

Valve Vp, a type ITh pentode is used a3 a Cleéss A
voltage amplifier when toac sysiem switch is in the
AIIRT or FLIRT positions, aput from the m’ crophone is
applied via T3 to the grid of Vyg and output is across
Ry9 and Rrp. In the ALICV or FIICW positions the tapped
secondary of transformer T3 is used as the phase
reversing medium, and the valve acts &s an audio
oscillator, frequency being controlled largely by
R.¢» Cgy,» 8N4 Bz, Czo. As the output of Vip as ap
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pro-amplifier the output is reduced across the
network Rjq, Rgg. In the Fil positions the output
of V4o is Ffed ¥ia switch SgB to the rcactance valve
Vi, Tn the All positions the output is transferrcd to
V44 via SpB, which also grounds the input of Vy,

Valve V14,

This valve a type IT4 pentode comnected as triode,
is used as a Class A driver valve for Vyo, to which
it is transforiier coupled. It reccives LT power in the
Al positions only.

Valve Vi2, a type 3AlL pentode is uscd as a (Class

A audio amplificr and ie the amplitude modulator valve,
Series inverse feed-back is applicd by the network

Reys Cgqs Rsge

Tn the L5 me/s position the entire sccondary of
Ts is used to mateh to the 45 me/s P,A, valve Vg, Tn
the 115 and 235 we/s positions part of the sgcondary
is used to wmateh to the velves V8, V49 and V2l V25,

Vog,

Band Switching,  This is controlled by switch
84 and is efTccted as much as possible by switching of .
the LT supply. Bulteh 8y has four sections:-

S1A a stetion selecting the crystal X4 or X as
required to produce the higher or lower channel 1in the
gsired bands; Bip which sclects the LT supply; 59
which switches the modulated HT supnly to the msdufﬂted
stages: Sqp connecets the aerial output conncetor to the
15 me/s, 115 ne/s or 235 me/s, Circuits Tp, T7 on,
T9 as recquired,

L5 ne/s, hen LT ete, is switched to the L5 me/s section;

Operation Vs, Ve, V7, Vg, Vg, the operation is:-

L5 me/s. yalve Vg a type 115 hexode combines the outputs of

i1 xer., the 2.0035 and 5,83 wme sections, The pesultant outbtput
appears across L3 in position 1 and on the L5 me/s Band,
the freguencies are:

5,8392 - 2,083 mc/s = 3.7L58 me/s.
and on position Z, frequencics aro:-
5,8375 - 2,083 me/s = 3.7541 mc/s.

45 me/s, Valve V6 a type ITL pentode triples the ocutput

Triplor. frequsioy of V5,  Output at frequency 11,2375 we/s. :
is obtained in position 1 and at frequency 14,2625 me/s in
position 2.

L5 me/s. Valve V7 a type ITL pentode, is used to amplify
Amplifier. the output or V5, while Tuned Circuilts L and Ly are
uscd to discriminatc against a muaber of spurious
signals appcaring from the mixer, principally the 2nd
nharmonic of the crystal oseillator at a mean frequency of
i1.6 me/s. and the fifth and sixth harmonics OF the
2,083 mc, section, .
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18t L5 me/s Onc half of Valvc V8 a typc 3A5 double triode,
Doubler, is used to double the output frequeney of V7, giving

frequencies of 22,L75 me/s or 22.525 wme/s. This
section is designated Vg,

2nd L5 ne/s The output frequency of V8) across L6 is again
Doubler, doubled by V8g and output at Lk4,950 me/s or L5.050
me/s is dcveloped across L7,
L5 we/s Valve Vg, a type 3A4 pentode, is ﬁscd as Class C
PA Stage, Amplificr at 811 times, On Al it is anpde and screed
modulated. Screening and by-passing have made
neutralisation unnecessary, Output across thc Tank
01Pcu%t Cu5 and primary of T2 at LL,950 wme/s, in
position 1 of the band switch, and 45,050 wne/s in
position 2, is fed by means of a link, to the 70 ohm
co-axial cable and switch S4p to the aerial connector.
The Bandwidth and conditions of valve excitation
are such that effective compromise tuning is possible
for the two spot frequencies, It should also be
pointed out that the required bandwidth and deviation
of the stage is in proportion to its relationship to
the output frequency, Thus L3 at output frequency
12 .
has to pass an Fil deviation of only 2,083 ke/s and a
displacement of crystal frequecney of only ©.5 Kg/S.
115 me/s
OpgnatEen.
Crystal Valve V43, a type ITL pentode connccted as triode,
Doubler. doubles the output fregquency of Vi, its output being
across L8,
115 me/s EEEK?hﬂﬁéisq tyne IR5 hexode, combines the outputs of
Iixer, V43, and Vi, resultant output is developed across Lo,
The freguencies are:-
Positisn 1. 5.8292 me/s x 2 - 2.083 me/s = 9.575 me,
Position 2. 5.8375 me/s x 2 - 2.083 me/s = 9.591 ne,
195 me/s Valve Vir a type ITL pentode, triples the output
Tripler, frsquency“ﬁf'31h, frequencies are:-
1 = 28,725 me/s.
2 = 28,775 me/s.
115 me/s Valve ng a type ITL pe-tode, is used to increasec
1st Amplifier the power output of V15, in order to drive V{7

satisfactorily, and tuned circuits Lqp and T4
discriminate against spurious frequencies from the mixer.

115 me/ s, Valve V47 a type 3AkL pentode doubles in frequency th
1gt Doubler., outpul 0f V{6 across Liq4, output across Li2 beipg at
frequency 57.45 me/s in position 1 and 57.55 me/s in
position 2,

/115 me/s, 2nd Amplifier,




115 me/s,
2nd Amplifier

115 me/s
Doubler - FPA.

235 me/s
Cperaticon

Crystal
fripler.

235 me/s
ili xer,

235 mc/s
1st Amplifier

235 me/s,
Triglean,

235 mc/s.
end Amplifier

235 me/s
18t Doubler,

Valve V418, a type 3A4, pentode amplifics
the output of V47 so that adequate drive is
available to V49. Circuit Li2, and the tuned
primary and secondary of Tg discriminate against
spurious signals, On All, V48, a closs C
amplifier is anode and screen modulated, as well
as V4g9, in ordcr to obtain satisfactory modulation.

Valve V49, a type 3A5 double triode, is
operated as a "push-push'" doubler: that is |
operation with grids driven 180° out prf phase and
plates paralleled, Output across the tuncd
primary of Ty is at 114,90 mc/s in position 1
and 1415.10 me/s in position 2, The secondary
link couples the output to the 70 ohm output
circuit, On All, modulation is applicd to the
HT supply of Vig, 08 well as V48.

Valve V20, & type ITL pentode, trivles
the output frequency of the crystalescillator
vy, Its output is &across 143,

Valve Voq,a type IR5 hexode, combinces the
outputs of Vgop and V3, the resultant output is

across Lql. The required frequencics are:-
Position 1 = 5.8292 me/s x 3 - 2,083 me/s
o = 19,5708 nc/s.
Position 2 = 5.8375 me/s x 3 - 2.083 mc/s

19,5958 me/s.
valve Voo, a type ITL pentode, aimplifics

the output of Vz4, Circuits LiL and Lis

discrimiratc against spurious signals from the

mixer,

Valve V23, a type 3A4 pentode, triples the
output frequency of V23, its output frequency
across L46 being:- -

58,7125 me/s. .

Position 14
53,7875 ne/s.

Position 2

i

valve Vol, a type 3AL pehtode, amplifies
the output of V47, so that adcquate drive is
available to V25, Circuit L46 and the primary
and secondary of T8 discriminatc against
spurious signals, On A, V2L, a Class C
amplifier, is anodc and screen modulated as well as
as Vo and Vog,1in order to obtailn satisfactory
modulation,

Valve V a type 3A5 double triode; 18
operated as & Hush-push" doubler, Voltages
180° out of phasc are obtained from the tuned
sccondary of T8 and applicd to the grids.
Qutput from V25 is developed in the circuit

7, which is basically a pi network usine
the output capacities of Vg5 and the input .
capacity of Vsg as cireuit clements,  Output
frequecncies of V25 are := :

Position 1 = 117.425 ueés.

e e Y u
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235 me/s Valve Vo6 is a type 345 double triode, one half of which is

2nd Doubler/L4 used, It doubles the output frequency of Vps and cutput is
taken at 235 wc/s by means of a series "tank" circuit, the
prlmary_nf Tg, the condenser G443, the output capacity of Vog
completing the e¢ircuit., = The secondary link couples the dutput
to the 70 ohm output system. Output frequencies are ;=
Position 1 = 2344850 mc/s,
Position 2 = 2354150 mc/s,

On A.ue Vog is anede modulated in ectnjunction with ?gg and Vas.

ko

Switching Systems.

In addition to the Band switch 8¢, already described
five other switches orc used.

Systen Switch o2,

This is a wafer switch whose main functions are:-
the changing of the pre-snplifier wvalve, V4o, from an
audio oscillater in the ALICW and FLICW position to a-
microphone pre-auplifier, switching the output of Vig
to either the Fi: wmodulator or to the Jul modulator, and
turning off the All modulator section by rewoval of LT
sunply when the set is used on Fil,

Dattery Bwitch,

S5 a double-pole single ,throw toggle switch breaks
both HT and IT supnlies iy the "OFF" position,

Stand-by Switch.

Sy, also a double-pole single-throw toggle switch
operates with sections nnralleled, to break the LT
suprly to all walves cxcept Vq4 and Vo when in the

"Stand-hy" position,

Netting Britch,

53 is a wafer type switch, In the "Net!" position,
HT supply to the final amplifier wvalve and sections
of the multiplicr channel of the band-used is reduced
tc provide a small netting signal for the local recceclver.
Should S) be in the "Stand-by" position, one section of
S3 in parallel brings on the LT supply without
re-setting of S, )

L

-

Metering Switch and lietering,

To assist in the operation of the set & meter and
switch are built into the sender. With this it 1is
possible to check rapidly.

(a) Coubined plate and screen currents of the
modul ated stage or stages in the Ip P.A, setting

(b) H.T, supply voltage: H.T,

(c) L.T. i " L.T.

(d) P.A, stame grid current; Ig P.A,

(e) Crystal Oscillator operation; and Audio

bins supnly: C.0.
() Aerial feeder voltage; Aer.



Position 2 = 2354150 mc/s.
Un A.ie Vpg is ancde modulated in cenjunction with Voo and Vos,

Switching Systems.

In addition to the Band switch S, already described
five other switches arc used.

Systen Ewitch 32 ,

This is a wafer switech whose main functions are:-
the changing of the pre-amplifier valve, Vig, from an
audio oscillator in the ALICW and FIICW positlon to &
microphone pre-auplifier, switching the outout of V40
to either the Fi{ modulator or to the Al modulator, and
turning off the Ali modulator section by removal of LT
sunply when the set 1s used ob L,

Dattery Switch,

55 a double-pole single ,throw toggle svwitch breaks
both HT and IT sup~lics il the "OFF'" position,

Stand-by Switch,

e ——

3, also a double-pole single-throw toggle switch
oneratecs with sections »aralleled, to break the LT
supnly to all valves except Vy  and V2 when in the
"Stand-hy" position, '

Netting S:itch,

S3 is a wafer type switch. In the "Net'" position,
HT supply to the final amplifier valve and sections
of the multipliecr channel of the band-used is reduced
to provide a small netting signal for the local receiver
Should Sy be in the "Stand-by" position, one section of
8% in parallel brings on. .the LT supply without
re-setting of o,

¢

-

To assist in the operation of the set a meter and
switeh are built into the sender. With this it 1is
possible to checck rapldly.

(&) Coulbined plate and screen currents of the
modulated stage or stages in the Tp P.A., setting

(b) 1.7, supply voltape:; H.T,

(G) I,,T B 1 .7,

(d) P.A. stage grid current; Ig P.a.

(e) crystal Oscillator operation; and Audio
bias supnly: C.O.

(£) Aerial feedcr voltage; Acr.

In this nosition, the meter reading does not
depend solcly on feeder voliage. _Gircuit elements
cL7, R4, cus and RUC3 are oroportioned so that the 235
ne/s, output ic favoured, in ordcr that wmeter readlings
of sipilar magnitudes shall be obtained on each band.
Resistor R68 is made varilablc SO that correction may be
made for the variations in the silicon crystal rectifier
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Physical Deserintion,

The Scnder ZC 4178 is completely sealed,
gaskets, etc., being cuployed to make the unit air
and water tight, Componecnts have been tropic-
proofed and where possible sealed, .Particular
attention has becn paid to transforiacrs and paper
condenscrs, Wiring with a P,V,C, covering has
been used, '

Ll

Cosa.,

This is wade of corrosion-rcsistant Birmabright
Light Alloy, welding being uscd for fabrication.
The front opening is flanged, to provide a large
scaling surface to the front pasel of the rccelver
when used with a rubber gasket, 16 - 4 B.A, I,T.
Screws are placed round the flange to give rigid
fastening to the front ponel. At the top of the
cagse o smaller flange is fitted, with o thrceaded
collar for the casy fitting of a largc silica gel
desicecator, The desiccator has a window and
indicntes the presence of internal moisture by
changing from its npormal blue to pink, It may be
casily removed and replaced from the outside. The
cnsc is anodised and inpregnated., ]

SJender Chogsis.

In order to simplify construction and testing,
two chassis have been uscd in Scnder ZC 178, The
front chnssis, (i,c, near thc panel), corries the
crystal oscillator, 2,083 wc/s section, Audio
scction, [prﬁ—QMplifiur and AL ;DdulﬂtDP}, L5 mc/s
scebtion nnd all switching., It thus eonstitutes a
complete 45 mc/s scnder. The rear section carries
the complete 115 me/s and 235 me/s sections, Both
chassis orce shallow in order that casy nccess is
given to parts above and below for ecase of scrvicing
and maintenahee, A rigid, corrosion-resistant
aluninium pancl has been used. All components
passing throush the front pancl, control shafts,
conhcetors, meter, ‘'mounting screws. are Titted
with grenscd rubbor gaskets, The control shafts
arc passcd through glands and thc toggle switches
arc covercd with flexible rubber covers. Connectors
are internally scaled and the meter is double sealced,
for the protection of the weter, or the set, 1if wcter
glass should be broken,

Componc nis,

fudio transformers arc, aftcr drying and
vecuun irpregnation, scalcd into metal boxes,
connectors being made by glass to metal scals.
Wirc gauges have been limited to L4l S,W,G,

Valve soclets, variable trimuers, and V.H.F,
sections of the band switch, usc ceramic insulation,
Dhenolic switch wofers and terwinal panels have
been suitable iwpregnated; crystals are sealed 1n
molythenc: coils are wound one 0 high-gradc plastic
former nnn are thoroughly iupregnated after drying;
paper condenscrs are with but three cxceptions,

g = e
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sealed by means of neoprene sleeves or plugs and

ape used well below their rated voltages; most tuned
circuits are mdjusted by means of iron cores (1i,e,

all except most. of the V,H.F, circuits): sealed ceramic
condensers have been used throughout for small values,
(i.e. below 2,000 pf);. all metal has been plated except
the toggle switch seals, which muet be unplated brass
in order to effect a bond,

3.10 Aigmient Procedure, Sender 4G 178.

(1) Set Controls.
Band Switch to L5 wme/s Position 1.
System Switch to FLCW. '
ileter Switch to CO.

Stand-by Switch : ON,

Net Suitceh . Net,
. Trim Tuhe . Top centre,

(2) Comnect Battery, Fit 70 ohm Duamy Aerial
and output indicator, connect the positive
terminal of o 0-500 wmicro amp. meter to
chassis, conneet the negative terwinal to
Tug L of T.o. (That is across resistor R2g).

[ ~*
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V1
Ve

V3

(5)

(6)

-1
Switch Sender Battery Oil.

djust the iron core m:.,:i.tmn of L2 for maximum meter

reading. The meter on the ender shouid be giving a reading of
approxs 5; it should not be less than L. Checlk that comparable
seadings are obtained on 45 lic/s position 2.  Lock edjustment

by means of nut.

Using an accurate heterodyne waveueter, or calibrator-

receiver coibination, set adjustment of T1 to Z. 083 lic/s. Care-
fully lock adjustment by means of nube Check that locking has

not shifted the frequency substantiallye.

Check weter reading across R1bh. Connect meter ©O Tug 4 of

]

1. . djust L1 for maxiimm meter reading snd lockz adjustment.

L5 lie/s Section

s (7)
ve (8)
vi o (9]
Ve, (10)
(1)
veB (12
V9 (13)
"ier l:'U-I )

ifetering

With meter to Lug L of L3, adjust for maximum reading.’

Lioc!

=
-
.

Tith meter to Lug 4 of L, adjust for maximua reading.
Lock. '

“7ith meter to Lug 4 of 15, sdjust for mascimum reading.
Locita

Ywitech From IET to HOTAL position.
7ith meter to Lug 4 of L6, adjust for meximm readinge
Loclk. '

Tith meter to Lug b of LY, adjust lox maximuen reading.

Nemnove meter, adjust CL5 for maximun outhut vo the Duwyr

Aerial.
Switch the Sender lleter o I Zhe  Check that L7 is set
best reading, epproxe 50 = '

.
L 0%

Check L,%n, weading should be epproXe 3s0. Lock trimmer

by means of collar.

Turn potentiometer R6( to maxiinm resistance position
(enti=-cleckwise)s  Switch Sender Ieter to nrerof.  Set R63
Tor reading of 9.0

115 Me/s Seckion

V13

Vi

V15

V16

(15)
(16)

Set Band switch to 115 ie/s, position 1; net switch t0

—ith meter commected Lo Lug 4 of LU, adjust for masc i
resding.  Locl.

Checl meter reading across R20 (Sce 4 for connection).
Check meter reading acvoss R17 (See 6 for connection).

“1ith meter eonnected to Lug 4 of 19, adjust for maximun
reading. Locke.

r14h meter comnected to Img 4 of L10 adjust Tor maximun
meter roading. Lock.

ith meter connected to Lug 4 of Lit, adjust for maximum

meter resdlnge. Lock.



e (23)

V19 (2n)

(25)

-2~

UORAL.  sdjust IL12 for maximun resding.  Locl.

With dender iloter set to I Fa, aCjust the iron core of the
orimary of T6 and, using = 1mr—cmac1-t3r scr ewd;'rf.rer adjust the
trirming oa.p.-:mltor 085 across the secondary. “hen the circuit
is tuned readings of I Fi should be appiroXe L:-.O.

Ldjust €87 for maxioun output. lleter reading on gt
should be approx. 9.0, I)P.. 5e5« Lock the trirmer by mcans of
the threaded colla.:

Check tuning of T6 for maximun I P. reading. Lock
L]

235 Jig/s Section

(26)
V20  (27)

(28)
V21 (29)

(50)

ve2  (31)
23  (32)

Vel (33

Vo5 (k)
V26 (35)

F
LW
LAY

P

For eritical setting of oquency, the sbove eligmient Do
carricd out and then the se
1 for gpproximately a quarter of an LOwle

Set Band Switch te 235 1-;0/:;-, nosition 14 liet switch to
IL]'JEIT L]

Tith meter comnected Lo Luz L4 of L13, sdjust Tou mascdoaan
neter reading.  Loclkts

Cheol meter reading scross 720 (fee k4 for commection;.

Chock wetor resding across 17 (Sce 6 for comncciion)

ith neter across 1102, adjust Lik Jor maximwm re zo.ding
Lockes (Care must be taken Lo tune to the heterodvne Muuc 1[‘-5"

approxe 19450 lic/e, mnd not the cryetal chamol Ircquency at
approx. 17.5 ile/s.)

ug

S

Iith meter ncross R106, adjust L15 for saxlimum reading.
Locka

“Tith meter across 1110, switeh to NORLL.  Adjust 116 for
maximm recaing. :

':.,-".th meter connect B0 MEANS OF a SELIES L7 K RESISTOR
across Rk, hadugt 't:h‘, orimaiy and secondary of T3, by means ol

the iron core in the Hrimary and the trimmer G109 across the
secondary for maximu: neber veading.

switeh Sender ileter to L CL;',.. “Tith & lov—capacity insul-
sted sercudriver adjust 0111 Tor maxiuun 1*&&:.;15_,.

Adjust €915 for nexlaun output.

Teaove neber comection o (1he  Check that adjustaents
of 10, 147, G135 are all optimuie Lock adjustients.

gende Jeter readings should be apinoxs, Isfh = Je 03
I":t}ﬂn = J'-; ABT s = £3n51

=) o7

Chec!: olotc cument o Ve This should be (el mhe  Ade=

justment is by newns ci Nl

o1,

cess ohowld bhe

0
L5 Me/=, ovosition

5 alloved o mm in the Uil Ul

srystel frecuencies should be adjueted onlyr if a very accwrate frequency
stendard is ._vaua.blu. Changes of ghout 100 c/s ot the eryetal frequency can

[ |

be reasonebly el fected by ueans ol 052 o X1 and CH1 vou- ;,2.

Vith the "Tri:: Tune® contreol in the top centie position, operation D
should be repeated carefully.



SENDER

G3ID CURRENTS

[} i ]
t Tube | Type ' | Grid Current | Remarks
boye ‘ IR, i 300 w. | 17,1 oBCe Across botton LT K
| vz o | =0
| Vo '135 {200 ¢ | Crystal oscillator.
e E | IRG ,2.383 | noo o
, 568 [ 100
bove o lImy Lo e
R L
V8 E i385 4} 160 "
; i B 3 Lo0 M
R i t 100 " ierozss 2 K to earth.
bOWM3 ) TITL | 100 ®
| Vi4( {IR5 5.8 { 100 "
| 7 2,08 | oo o
LoV5 I 75
LoTi6 I [ 50 |
bOVT 13k I ouo v i
L VIE |3ak 220 " |
V19 | 3L5 l 200 ‘
P V20 iIN 100 "
t V21( |IR5 5.6 1 100 " |
j b 2.08 | w00 !
| ve2 {Imy ¢ 100 " :
| "g}i | JAk IR L |
Coovel 3a | 100
boves 5.5 I 110 o | eter through 47 K.
i Veé 345 | 300 ™ :
' ! | !

A/

SENDER METER I

EDIGS

s =

: LeLe ! 15.5
i F 145 ]

L2321
—

; L/&
g |
: t 110 1

1235 5

1['5'"‘&:7“ P340

C/a
/s J__) «0/2 O

S LI LTI

C/’u E BOO I
]

c/’s Lo

T I

[
die Ll »

—— h. o —

Te5

o Tesw o R e e
[ ' . |
! La.T. I 7eb i
e e e
| L.fa /s 1TE0 i
i L i "
oo 115 o/s | 6.5 :

. i 1
L 12350c/s | 9.0 __

Description of Battery.
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4 .02

DESCRIPTION OF BATTERY ZC.l/8.

Battery ZC.178 is intended for use with either Receiver 2ZC.1l78
or Sender 2C.178.

It provides power at the two required voltages. 1.5 volts L.T.
and 120 volts H,T.

L.T. supply is derived from two No.6 cells in parallel, H.T. is
obtained normally from eleven 12 volt blocks, each containing 8 type
Eveready Ull ﬂells,(U.S. No.935) internally connected and sealed with
a low-leakage insulating material., The H,T. supply is built up in
this way to lower intermal battery leakage and deterioration.

Connection between H,T. blocks is obtained by using a moulded
connector block. A 250 mA fuse is included in the negative lead as
a precaution against short-circuits from H.T., battery to case as well
as low resistance short-circuits in the sender or receiver or supply
cables,

Connections are made to the unit by means of a 6 pin "Plessey"
miniature sealed socket.

The case is similar in size to the sender‘case It is fitted
with a similar flange at the front, but has no desiccator. 8 Studs
are fitted for attaching the front panel. The case is fabricated from
Birmabright Light Alloy sheet and anodised and impregnated before

The front Panel is cast silicon aluminium, 8 No.2 B.A. Wing
Nuts are used to secure the Pront Panel to the studs.

The unit is not completsly sealed, although quite secure from
ordinary rain etc. This is necessary in order to allow the battery
to "breathe".

Although the output voltage from 88 cells is meminally 152 volts,
this voltage is obtained for a short pericd only, guickly falling
under load. To prolong battery life by extending working on the more
stable part of the discharge curve, the Sender and Receiver are
operated with slightly excessive H,T. voltage during initial operation
with a new battery

Receiver only, ON continuously 20 hours
" "  ON 8 hours, OFF 16 hours g5 X
Sender only, ON continuously, 45 me/s. F.M. 2 "
2 " ON 8 hours, OFF 16 hours, 45 mc/c. .M. 16 - "
. " ON continuously 235 me/s. A.M. g "
. " ON 8 hours, OFF 16 hours, 235 mc/s. A.M. i . "

Average Working life.

Receiver and Sender Combined Supply ;

1.3 3.R. ratio, Average drain 10 hours.
= L.Tl 1 .-'.I.I'-'lP- H-Tc 60 mu‘kaS- )

Receiver and Sender Sepnrate Supply

1.3 3.R. ratio. 30 hours.

The Separate Scnder and Receiver Supply life may be extended by
exchanging Batteries at periods of about eight hours in order to
equalise battery life.



where Sender and Receiver are operated close together,
particularly when the 3ender is to be used for long continuous
periods, best Battery life is obtained by paralleling Sender and
Receiver Batteries by means of the long Battery Cable and alternative
Sockets on the Battery Unit.

Best battery life is obtained on F.M. and the 45 mo/s. band.

REPLACEMENT OF H,T, AND L,T. DATTERIES,

L.03 Jihen -replacing H,T. and L.T. batteries refercnoe should be
mde to Fig.7 and PLATES 25, 26, 27, 28 and 29. H,T. batteries
(11 x 12 wvolt blocks) are connected in series cormencing with the
bottors left hand block, the positive lead of which goes to the
"4 terminal of the connector strip and finishing with the negative
lead from the top right hand battery connected to the "=" terminal
of the connector strip. Intermediate battery junctions are commoned
and clamped in sequence along the connector strip. The L,T. battery
(2 x No.6 Dry Cells in parallel) are connccted by the "Red" jumper
lecad bridging the positive terminals and the "Black" jurper lead
bridging the negative terminals. It is advisable to check voltage
and connections. Place the rubber packing in position before
securing the case 1id by means of wing nuts.

It is important that discharged batteries be not left in the
battery case.

AERLAL SYSTELNS,

5.01 The input impedance of Receiver ZC.178 and the output impedance
of Sender ZC.178 are both nominnlly 70 ohnms., They are suitable for
use with unbalanced lines only. The Pye sealed Co-axial Connector,
used on both units, is designed to be used in conjunction with
Uniradio 32 Cable, or equivalent.

Three .erial systems are provided for both Receiver and Sender
7C.178 when used as a portable station:-

(a) 45 mo/s Whip aerial sections, and a coupling unit.
(3 sections, 2 x 4', 1 x 2' approx. Total 10')

(b) 115 me/s Whip aerial section and o mtching stub.
(1 x 4" section)

(¢) 235 mo/s combined Whip aerial and matching stub.

The radiating section of each system is one half wavelength

long.
ADJUSTMENT OF 45 Mc/s. AERTAL MaTCHING UNIT,
5.02 This unit should not need re-adjustment. If it should be
necessary:-

(1) Set up Sender ZC.178 on open ground.

(2) Remove bottom cover of latching Unit and replace with
a durry unit with hole for insertion of a box spanner,
for adjustment of the trimmer.

(3) Fit the appropriate aerial rods (10 feet) .
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(4) Connect Matching Unit to Sender by means of the’
short co-axial cable.

(5) Set Sender switches to give an unmodulated 45 Mc/s. Signal
and meter showing "Aer." '

(6) Adjust trimmer for maximum reduction of "Aer." reading.
(7) Seal Trimmer.

(8) Replace bottom cover of latching Unit and screw dovm,
making sure that the Gasket is in position.

PORTABLE CPERATION

Introduction

3ender and Receiver 2C.178 are each provided with an Everest
Type Carrier. On this can be carried and mounted:=-

One Receiver or onc Sender ZC.178.

One Power Supply ZC.l78.

One 45 Mc/s., 115 Mc/s., or 235 Me/s. Aerial Systen
as required.

Spare valves etc. are carried in a Spare Valves Box which,
along with the Microphone and Key, is normally carried in the
Sender Signals Satchel. Headphones etc. are carried in the Receiver
3ignals Satchel.

One complete Aerial System per Sender and one per Receiver are
carried in separate aerial bags.

Receiver 2C.178 operation with power supply ZC.178;
carricr, everest, modified, and whip aerial system.

.01 Gheck that battery switch is in OFF posn.
g .02 Pit battery connector (short).
.03 Pit one or two pairs of headsets ITE,
Vol Mkl.IT.
Setting up station Ol Fit aerial bracket.
.05 Pit aerial system for required band
(45, 115 or 235 M/c.)
.06 Connect aerial system to receiver with

short co-axial connector.

switch as required.

.08 Set volume control to maximum (fully
clockwise) position.

.09 Set trim tune and aerial trim controls .
to top centre position.

.10 Set stand by switch in ON position.

Setting up controls

.11 Turn battery switch ON.
.12 Check L.T. 7.5, HJTs 75, Mohe T3,
Conv. M.A. 1 to 1.5, Drive 5.0
.13 Tune in signal by means of trim tune.
1L Adjust trim aerial for best reception.
.15 Adjust volume control for required
loudness.

Operation

E
(
(
E .07 Set system switch (A.M.-F.M,) and band
(
(
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Stand by

Changing Band

Changing Systen

E
?
E
E :
s
5
&
s

25,

.16 In the interest of battery economy,
and the prevention of accoustic feedback,
switch the receiver to stand by when the
local sender ZC.178 is ON. No damage
results if the receiver is left ON.
It may be used occasionally for monitoring
the loeal sender.

17 If a new band is selected, the aerial
systen nust be changed accordingly.
When changing channel or band, under
good signal conditions, normally no
resetting of controls is required.

For weak signals slight adjustments of
trim tune, trim aerial and volume ray
be necessary.

.18 When changing from ¥F.M. to .i.M. normally
no adjustment of controls is required.
With weak signals some re-adjustment of
volume and trim tune may be necessary,
particularly if signals have not been
accurately tuned in.

Switch set off when not in use.

Sender ZC.178 operation with powsr svpply ZC.178:

carrier, everest, modifded, and whip aerial system.

Setting up station

Setting up controls

Operation R,T.
(i.M, or P,M.)

Qperation M.C.W
(AM, or F.M.)

(

o e o ¥ P T e P e e e P T e N e . e e T T T

01l Check that battery switch is in OFPF

position.
.02 Fit battery connector (short).
03 Fit microphons.
O Fit key.

05 Pit aerial bracket.

06 Pit acrial system for required band
(45, 115, or 235 M/C.)

07 Connect aerial aystem to sender with
short co=-axial connector.

-08 Set systen switch and band switch as
required.

09 Set trim tune control to top centre
position.

.10 Set net/normal switch in normal
pos.itiorn.

11 Set stand by switoh in stand by pczition.

.12 Switch battery ON,
«13 Change stand by switch to ON position
1o send,
.14 Speak into microphone at ordinary
conversation level, and witi
nicrophone 2 to 3 inches from mouth.
15 Switch back to stand by position when
recelving.

.16 As ®or R.T. exocept .14, key nay be used
for morse signalling or for control-
-ling of M,C.W., oscillator as a tone
gsource.

/Checking operation



Checking operation

Changing systen

Changing channel
or band

Netting

Battery consumption

T T T, e T an  a W E a P T i il e P e W . . L e

17

- 18

.19

.20

a2l

26.

Meter readings H,T. 7.5, L.T. 75,

C.0. 5.0 IgPA. 45 We 3.0, 115 /e 6.5,
235 We 9.0. IgPi. 45 M/e 3.0,

115 W/c 4.0, 235 M/c 5.5. Aerial with
appropriate aerial systen ( approx.)

145 1/c 8.0, 115 i/c 9.0, 235 W/c 2.5/3.0

Listen to sender on local receiver.

Normally no change to control settings
other than the system switch is required.

Normally no change other than band
switching is required. When working as
a "net", it may be desirable to check
netting.

Out-stations tune receivers to control
stations sender signal. Senders at out-
-stations being set up as in 01 to .1l°
When the signal to net is given, out-
-stations turn the net/mormal switeh to
net and adjust the sender trim tune for
zero-beat. The netting signal given by
the sender is sufficient for operation
under normal signal conditions when
receiver and sender are separated by not
nore than about 10 yards.

.M. requires more H.T. and L.Te power
than F.M. Conswption increases with
frequency 45 M/c B.ll. is therefore the
most econonical usage.

Syritech setloff when not in usse.
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TESTS OF WIRELESS SET ZC.178 carried out by

the NATIONAL PHYSICAL LABORATORY, TEDDINGTON,

26 April 1946.

Measured power radiated from half-wave aerial systems

235 Me/s. = 120 milliwatts.
115 Me/s. = 480 .
L5 Mo/s. = 720 i

Measured sensitivity (A.l1.) to half-wave aerial system for 3 = N

235 Mc/s. '= L oly micro-V/m.
115 Mc/s. = 0.76 "
l|-5 I’JC/E . = 1 ol’+ "

The sensitivity on 45 lo/s. is shown lower than 115 Me/s.
Considerable interference from automobile ignition was experienced
which created an abnormally high noise level on 45 Mo/s.
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ABLE OF COMPONENT VALULS FOR RECEIVER ZC.178

Cir-| Value
Y Tole=
cult{ in it 6= '-':nz
Ref, | ohms Type o 8 g g :
s Function
&1 10 meg, |[Bri 3 -
ie or }organ insulated {1/ | |
10 106 1V gid vesist
R2 68,000 ﬁarbon ) (e grid resistor {51 }
R2.. 1"
15,000 e " 1 1?18 :: E P?;a‘te dropoing
o 47,000 ' devidin "
Bk 27,000 L i 1 1/10 B V1 15.'!:6‘%.6 i
R5 | 1,000 | ' N VAL B N B (51,
RG  |Lk70,000 ! L |: 1/10 " |V meterin (1)
R7 | 47,000 | * " N AL B A peslalice -
RE | 15,000 | " " 1/10 | " |V2 soreen 4 oppi (25)
RS L'.,T meg. I i i 1/16 1 T2 plat nd I'DPl?lng
R10 | 27,000 " o ! 1/16 "3 P iﬂ.e roppilng T6)
§11 j.i-?,ool:l " it :: ‘]/‘1{] n ' v4 'gr" resi:":tnr Té;'
12 15,000 " 1/10 noog . T7)
M3 2700 | v o o] v iw gtee
mlzioo| v 0 el v (i e s
Eﬂ- 100,000 " " 1 1?10 wolyz o o-ﬁv;:lgi . (L4
15 {100,000 n ! 1/10 = . ) rider
R16 la-?:GOO | :: " 1710 ; i‘u’; f;&cresmtor . (14)
R17 | 15,000 | i o 97101 * {v5 screen e
R16 470,000 0 " :' 1/10 "oV ‘Ola::n rogplng
R19 100,000 " " : 1/10 " j'vé +R;v.‘iﬂ. ol Elﬁj
R20 |1 meg. | " " "ooM/10] " |V, AVLC feod res 15)
R21 | 47,000 | " : o o) v fatio. it R, et
R22 15,00{} ] i " 1/“} RS SC:;'een &i* ??:"‘alﬁtangg
R23 47,000 1 . ! '1,f“r'0 1 11{6 slate dr U_i?-_?l"‘:':;
L N 1 B e
R25 | 47,000 i f ) 1/10 AL I-Jla.tf:*g;lw B Eng
R26 | 27,000 n " :: 1/10 noo V7o lU.?':J_flﬂg 79
R27 |L70,000 | " , 1710 | | v8 grid vestie
26 [160y000 | » A IR EE e vorinl 0
R29 68,000 i " r 1/19 , V8 screen d: s 9)
R30 } 47,000 . " : 1/10 " | V8 plate ar i ke
R34 fan000 ] O " N KVACE | ¥10" dlode R.F. filte:
R32 [100,000 1 " ) ‘1/10 W V9 . Hait'e _1“ e
R33 10{)’000 I 1t 5 1/1 0 " V9 7 Load
PR:% 68,000 h M n 1?10 " 1V ™ "
T 1'3 " .
R36 41"1;5‘2;% POE. J'Lorg&'ﬂl, B.J. . Elfﬁicinnimfpmg —egis.
h = s 0 llﬂ
R364 12,2 meg.| " " 1//::2:3 : }:]{O_E?iﬂ- registor
R37 470,000 " i / Erirsi et TCE;igtféz.
R38 |1 meg. i 1/10 " . . <,
135 10,?%00 " :: 1/10 n :‘;Uggig.tc res J-S;f;'am::o
%10 1'9 Oh’l".ﬁ- " i 1/{10 1 v’g Platc &_I'Q"‘_TVJ‘i -
. . " 2 =)
220,000 |Erie or Morgan insulated 1?10 " ;E- Shun't_ icaistgr
R42 | 3,900 e endoy H.T. dropping
1
RL3 180,000 | " " 14/10| " | L.T. meteri
Rlt3A 180:000 " i ! 1/10]| " o el
1;:# 15 4 1 n 4 1§10 " H.T. "
5 (100,000 " " 1/10 n | ileter scri .
1 ' £ r series regis. far T
RL6 15,000 n " " 1"}1% II: Vi1 grid resistor i
V1 screen dropping (L6)
/T




T.BLE OF COMPONENT V.LUES FOR RECEIVER ZC.178

RESISTOPS (Contd.)

Cir-| Value e i (ME0ET
] L Nate=— c e
; ; | - I
. ' | B0, L .
R47 | 22,000|Erie or Morgen insulated!1/10 | 107 Vi1 plate dropping
2 1
carban- ! i
R48 |270,000| " " " 1/10 | " V12 grid resistor
| B9 | 47,0000 " " " 14/10 } " |72 screen dropping
'R0 | 15,000| " " mo14/10 | " {12 plate "
R51 1100,000( " " /10 b i‘iﬁj grid resistor
R52 | 4,700} " e ” i1/10 ! V43 plate dropping
RH3 | 10,0007 . no /10 | " 1V13 bias network
R54 | 2,200( " " "oo14/40 | " |V43 metering (drive)
{ | |
! | ]
R.P.U.,

WOOLWICH CO:iiQn,
LONDON, S.E.18.

15th April, 1946.
PBL/JS

JQ@B



TABLE OF CUMCONENT VALUES FOR RECEIVER 4C.178 (Contds )

CONDENSERS
Cir=
cuit]| Value Type Ei;’l Tr;l " Funetion
Ref, A i
C 1 | 18,5 pf | Ingersoll 1308, Var, - - Aerial Trimmer (32 TFI
max Bush)
O 14| 1=7 pf Ingersell 153, Var, - - Aerial series trimacr
C2 | 51 pf Erie N750K ceramic - 2% | V1 grid condenser
C 3 | 546 pf " " L - 107 | V1 plate tuning (T5)
C L4 | 05 mPd | Dubilier Type 142 | 250 =" | ¥1 plate bypass
C5 | 20 pf Erie 750K ceramic - % | V2 grid coupling (T5)
C6 | o1 mfd Dubilier Type 412 150 - V2 filament bypass
c 7 05 mfd L " L 250 - V2 screen bypass
C 8 | 20 pf Erie N750K ceramic - 29, | V2 plate tuning (16)
C9 | ,05 mfd | Dubilier Type 412 250 - V2 plate bypass :
C10 | 51 pf Erie N750K ceramic - 2;7 | V3 grid coupling (76)
C11 | b6 pf i B u - 10 | V3 oscillator coupling
c12 | 51 pf L " " 1- 2% | V4 grid condenser (77)
C13 | 51 pf n L K - 7% | V4 plate tuning 77)
C14 |cs2pf max| Ingersoll 130B, Var,| =~ - Oscillator trimmer
C15 | 1000 pf | Erie K1200L ceramic b 5% Vi platc bypass
C16 | 405 mf'd | Dubilier Type 412 | 250 | = V4 screen "
C17 | «1 mfd " L " 150 - | V4 filament "
C18 s mf*d ] " 1t 150 - i V} L] 1]
C19 | +05 mfd " " " L 250 - | V3 plate "
Cc20 | 20 pf Eric N750K ceramic ' - 253 | V3 plate tuning (L&)
c21 | 51 pf " . i ! % | V5 grid coupling (Li)
c22 «05 mf'd | Dubilier Type 412 250 - t V5 A.V.C, bypass
€23 | .1 mfd ; i L 150 - | V5 filament "
C24 | «05 mfd " n L I 250 - | V5 screen "
c2s | 20 gf Eric N750K ccramic - 290 V5 plate tuning (L5
C26 | 51 pf a i . - 2 | V6 grid coupling (L5
C27 | 405 mfd | Dubilier Type 412 | 250 - | V5 plate bypass
C28 | 405 mfd u i " [ 250 - | V6 A.V.C, bypass
C29 | +1 mfd N " " 150 -~ | V6 filament "
C30 | 405 mfd " o _ | 250 - , V6 screen "
031 .05 mfd n n " 250 ~ | Vé plate T
C32 | 20 pf Erie N750K ceramic | = 25, V6 plave buning ETE}
€33 | 51 pf "o " .= | 2% | V7 grid bypass T38)
C3k o1 mfd Dubilier Type 412 150 | - ' V7 filauent "
C35 | +05 mf'd u i B 250 | = | V7 plate !
C36 | 51 pf Erie N750K ceramic | . - 255 | V7 plate tuning (9)
C36A1 10 pf " " " i - 1053 V7 plate tuning .
;‘ d (additional) (19)
C37 | 51 pf " " " ' - | 253 V8 diodc lead R,
' ' bypass (19)
C38 | . 1600 pf' | Erie K1200L h - 5% V8 Audio filter
C39 | o1 mfd | Dubilier Type 412 150 - V8 filament bypass
CLO +0F mf'd n" " " l 250 - V& screen H
Cht | 100 pf | Erie N750K ccromic | - 5% | V8 platc tuning (140)
C42 | 100 pf M 1 " | - 54, T40 tuning, secondary
: (T40)
CL43 100 pf 1 " i | - 5::3 70 1" 1
(T10)
Ch | 100 pf ! . H o 55 | T10 pri=-sccy. cnupl}ing]
T4
CL45 | 05 mf'd | Dubilier Type 412 2H = VB plate bypere
Chbs | 51 pf Erie N750K ceramic - |24 V10 Ainde woupling
c47 | 51 pr " " " = i 24 V9 " "
| |
4/7h | /o8



CONDENSERS (Contd. )

2.

Cir-

. Volt, | Tol. . L a
;2;? Value Type Rating | + or - Funetion
C4B | .05 mfd | Dubilier Type 412 250 - T1 coupling
C49 .002 mfd | Hunts tubular 350 - V9 R,F. filter
C50 | 05 mfd | Dubilier Type 412 | 250 - T1 coupling
CH5 002 mfd | Hunts tubular 350 - V10 R.F, filter
ce2 o1 mftd Dubilier Type 412 150 = V9 Filament bypass
053 1 mfd " 1] 1] 15@ - V10 1 1]
Chh | .05 mfd B " " 250 - V7 screen n
C55 | +05 mfd " v M 250 - . T4 to vol, control

coupling
C56 05 mfd o B L 250 - Vol, control to 52G
C57 | +05 wmf'd " B . 250 - V9 grid coupling
C58 | 100 pf Erie N750L ceramic - 5% 710 plate R.F¥, bypass
C59 | 2 mfd TCC Picopack '
electroly, - V9 plate filter

060 | .05 mfd | Dubilier Type 41 250 - B+ line bypass
Cé1 «05 mf'd i i " 250 - V13 bias network bypass
c62 | ,05 mfd i " " 250 - Filament line bypass
C63 | 330 pf | Mullard concentric - - Crystal trimmer (81)
064 3-30 pf 1" " = . " n (31)
C65 | 1 mfd Dubilier Type 412 150 - V11 filament bypass
Cé6 | .05 mfd " " L 250 - V11 secreen "
067 | 20 pf Erie N750K ceramic| = 255 | V41 plate tuning
c68 | 51 pf B i " - 225 | V11 screen "
C69 | 51 pf . " " - 2% V12 grid condenser
C70 | +1 mfd Dubilier Type 412 150 - V12 filament bypass
Cc71 05 mfd L B! L 250 - V12 screen i
C72 | 05 ufd " " i 250 - Vi2 plate i
C73 | 5.6 pf Erie N750K ceramic - 104 V12 plate tuning
C74 | 51 pf n " " - % V13 grid condenser
C7% | +1 mfd Dubilier Type 412 150 - V413 filament bypass
C76 | .05 mfd . " o 250 - V13 plate "
C77 | 5.6 pf Erie N750K ceramic - 109 V11 plate tuning
R.ku U,

WOULWICH COmON, S.B.18.

15th April, 1946,

FBA/BF,

A/7B



TABLE OF COLPONENT VALUES FOR RECEIVER 7ZC,178.(Contd),

Inductances,

Circuit - .
Reference., Description Function
L1 Aerial L5 m/c,
L2 " 415 m/e,
L3 % 235 m/c.
Lb I.F. 4,9 m/c, V3 plate to
L5 I,F, L.9 n/c. V5 plate to
V6 grid,
L6 Tpductance, crystal 5.829 w/c, Ccrystal Osc,
V11 screen,
R%¥C. Chokes, filament, (10)
Transformers.,
“cgéﬁgléfzz Descripti-on Functi_.fm
T1 Transformer,Discriminator, Discriminator to first
Audio, A", grid,
g i .. i Audio ocutput, "ond Audio plate to pholes,
T3 i Deleted.
Tl } Deleted. : .
75 | Tpansfo.rer ILF. 25 m/c, V1 plate to V2 grid,
6 | - T.F. 25 m/ec. | V2 plate to V3 grid,
T7 ' Oscillator 20.1
| n/c, ; _
T8 i ! I.F. 4.9 m/c. ! V6 plate to V7 grid.
T9 L ¥ T.F. 1.9 ri/c. V7 plate to v8 grid,
T10 | " Discriminator v8 plate to V9 & V40
1 | "o 17,5 m/c. | V11 plate to V42 grid,
T2 j "o 35 m/c. V12 plate to V13 grid.
T4 3 i " 70 m/c. V13 plate to link,
i
— ! .
Crystals.
Clrcuilt -
Reference _____Description Function
X4 Orystal Polythene mounted * 100 cps max,
5829,2 k/c, (LF)| °
X2 crystal Polythene mounted f 400 cps max,
5837.5 k/c. (HF)

A/10

o rem e ———
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TABLE OF COiPONENT vﬂLUES‘FéR RECDIVER ZC,178.(Contd.)

S'.;: l tCh_E_E_i

Circuit - o ah e C -
Refercnce Description Type

31 Band switch. Freaquency sclector.

32 System Switch, All = 1 selector.

55 Toggle switch, stand-by, Arrow DPST,

SLI- i 1] battery 1" L n

ON=0FL,
Sh Switch meter range. ilinibank,?2 pole, 6 posn.

Meters.,

Rgigﬁg;ge Description Type
I | leter .5 mA sealed, Nalder Bros. & Thoumpson
ZA 2L968,
Valves,
ircuit - .
RerEI"BEICB LYPE . . Function
i Valve, Type HY 114B. 18t Convertor.
V2 " "ITY 25 m/c 1.7, Amp.
V3 i It ITL 2nd Convertor,
Vi " . TTL 20,14 m/e¢ Oscillator.
V5 L " ITL 1st I.F. /e Amplifier.
V6 " " 1L end I.F. 1ii/e "
V7 " " 7L 1et Limiter. I.F,
V8 " " T 2nd Limiter/Detector,
V9 q " IS5 Discriminator diode/1st AF,
V410 11 I 185 " ¥ " /2]3[';1 ]
Vi b IR5 Crystal Oseillator 5,859
m/c.
V12 " LU /1 Doubler 17/35 m/c,
v13 1 I ITJ_,_ b 35/?0 rﬂ/c.




TABLE OF COHPCNENT VALUES FOR SEWNDER ZC.170

RESISTORS
Cir-| Value Tole-|
" : Watt-| rance
E:%ﬁ O;ES ee age | + orl Function
R1 2,200 urie or iorgan insulated|[1/10 | 10% grid metering
2 | 47,000 " “ T aE 1 10 | Ve o it
R3 27,000 e " i 4 10{-“ iZ i Goudriﬂ -
Rl | 22,000 | " " ¥ | 10; | v siate Gecowlin
R 68’009 o " o 1?1(} 1C;f 1 Pl"-:'ﬁc ueci‘f‘l’ll”g
] ; | , grid coupling
2:? 100,000 :1 " 1710 | 10% | V1 @rid decowling
=1 SE'ann | 1/10 | 1055 | V1 grid decoupling
5 P0§e§thmete*, Moxrgen, - - | V2 Bias control
RBA | 47,000 |Erie or iforgan insulated |4/10 | 105 | F.il. mod. bias network
) 27,000 i i 1 L \
= s 1/10 | 104 | Part of phasing network
V2 gridi
R10 | 22,000 " " i 1/10 | 104 | V2 é&;ﬂ.decounlin
R4 | 47,000 ] " " " 1/10 10% | V1 bi T
h ’ ¥ 3 -
R3 220,000 | v f " 1/1G 10& V3 gr?decczilin{
R, | 2,200 | " " 1710 | 105 | V3 grid netowing
R15 43,000 ! " " . & 105> | V3 screen dropping
R16 | 15,000 " u " 1/10 | 10% | V3 plate decoupling
E:g 103'538 : T i |1/12 105 | V5 grid metering
! & 1/1 10;; | Vb grid de i
RM9 | 15,000 | ° . . 1iAs 4 1% I slate ¢ ey
R20 2.,200.{ " ; . 1?15 10: V5 grid metering >
R21 |100,000 " . " /16 | 10 | M fixers grid resistor,
S eh
Re2 | 22,000 | g d 1 105 V:jﬂ ééﬁiéf dropoing
ﬁéﬁ 23,333 | : : g 1?1@ 1&; g% plage decowpling
- ' ik € A grid meterir
'122 220,000 | y " 1/12 10, | V6 mrid cimﬁﬁi
R26 | 47,0001 " i 1 10% | V6 screen droppi
Ro7 | 15,000 | L 0 lmo | v Piet Zn:c,cg:;iiig
R2B 2,200, " " i 1/16 1065 V7 grid metering
| R29 {220,000 | ™ n " 1746 | 105 | V7 grid coupling
R30 | 47,000 1 " o o 105 | V7 soveen dronuing
R34 | 15,000 | " " w  14/40 | 105 | V7 slate decoupling
552 2,200 ; n : 1/16 1&3 V7 grid metering
%gﬁ 220,220 : : : 1/16 1 107 | V8 grid (1) coupling
e 5 203 | 1/12 1? g‘g pl":t;e (1) decoupling
;' g : 1/1 : grid ueterir
2 hootosa| v v w li7c| o) | e Geua (2) cowiing
STleiR| 1L Vi) | e e () et
R59 3’3{)0 ] i i i ij Eg gﬁlﬂ Bogpll%
RLO ’220 ] " " ¥ 1[::" 9 dlrzend rOPB;:I}g
& g 5] plate decoupllllyg
ﬁ; 2;'383 ].: " i 15/’13 ;1 gj Lerial mez;ering ccta
s ! " 5 | Keying network
RL3 100,000 N " 4 1/10 10“ M.C.W. freq. control
_ network.
Rk | 3,900) ® y . 1/10| 107 | M.C.W. stabiliser
BL5 |100,000] n " 1/10 | 105 | Pre~amp. bias dividing
net.
6 | 47,000 o Y " 1/10| 107 | M.C.W. freq. control
net.
R47 {330,000 " . i 1/10| 105 | 4.C.W. stebiliser
R4B8 [2.2 megd " " L 1/10| 10: ! V10 screen dropping
Ry9 |290,000 | " g 1/10| 10.| W0 plate Load
R0 |100,000 . " . 1/10 10 | Pre-aip. output
divider.
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RESISTORS (Contd.)

T.BLE OF COMPQONENT VaLUSS FCR SEDER ZC,178

. i | Tole-

Cir-| Value _ | Tatt-|rance )

;:;t i;':mﬁ ype | age I+ or Function

RH0A Y 27,000 | Erie, or Morgan insxﬂ.a‘ced”/‘l@ 10 | V10 plate filter

351 | 1 meg. " . L 1/10 | 10 | Pre-amp. bias divider

R52 220,000 | " . B 1/10 ; 10 | Reactance tube audio
alternator

tR53 | 1 meg. i ! - . 1/10 | 105 | V41 grid coupling

| 54 100,000 ¢ " " y 1/10 | 10: | ..M. driver bias de-

' coupling

RS5 | 12,000 { ® " " 1/10 | 10: | A.M. driver bias
divider

BR56 | 4,700 | " n " 1/40 | 10;; | A.M. driver bias
divider

257 220 q i ! 1/10 | 10;; | Bias metering shunt

758 (10,0001 i . + 10,5 | M plate decoupling

R59 | 12,000 " . i 1?10 106 | V12 plate series resist,

R60 220,000 " n 1/10 | 107 | Hetting resistor

R61 220,000 | M " g 1/10 | 105 | V12 feed=back notiork

| 322 6,800 { M L n L 10,5 | V12 sexreen dropping

R63% PDeleted

R64 180,000 2 i " F 4 10 | HeTe metering multiplic:

R65 15,900 n . " £ 1105 | L.T. metering multipliesr

R66 (180,000 | " " L1105 | HT. W "

{267 | B2 " " Y i1/10 | 10 | Mods stages plate our-
rent shunt.

R68 | 10,000 |ilorgan B.J.Potentiometer | -~ =~ | herial metering adjust-

! i ment.

R69 [Deleted |

R70 115,000} i , 1/10 | 107 | 713 plate

R 2,200 " : . 1/16 | 10° | VL4 grid metering

R72 100,000 L . " 1/16 1 107 | V& grid coupling

R73 | 22,000 ™ ; . 1/10 | 10,. | Wik plate decoupling

R | 2,200 " " H 1/16 | 10 | V45 grid metering

' 75 1220,000 . " . 1/16 | 10, | V15 grid coupling

R76 | 47,000 " " n 1/10 | 10" | V5 screen dropping

R77 } 15,000 N " . 1/10 | 10% | V15 plate decoupling

R78 | 2,200 ™ " " 1/16 | 107 | V16 zrid metering

R79 20,000 | J " 1/16 | 107 | V16 grid coupling

RGO | 47,000 1 B = 1/10 | 10,; | V16 screen dropoing

R81 | 15,000 | " " 1/10 | 107 | v16 plate decoupling

R82 2,200 " " " 1/16 | 10; | M7 grid metering

R83 H mege. " " " 1/10 { 1055 | ™7 grid coupling

ROL | 4,700 : ! . 1/10 { 10;: | V17 screen dropping

RBH 470 " " N ) 10: | V17 plate decoupling

RB6 (220,000 | n y 1/10 | 107 | V8 grid coupling

RB7 | 2,200 . . " 1/10 | 1054 | V18 grid metering

RB8 L., 700 " " " 1/10 | 104 | V18 screen dropping

RB9 1470 . . " % 105; | V18 plate decoupling

790 | 27,0001 " n " 1/10 | 105 | V19 bias filter

R91 220 | Brie, or Morgan insulated{1/10 | 107 | P.h.grid metering net-
work

RS]E 680 1t 1 i 1/1{'} J]q: 1 i L n

R95 1,500 n i " -1/4] 0 10, n " " i

ROl 220 " " " = 107 | V19 plate decoupling

R95 | 47,000 " " " 1/10 | 10: | V20 screen dropping

R96 | 15,000 " " . 1/10 | 107 | V20 plate decoupling

R97 )} 2,200 ¢ " " 1/16 | 107 | v24 grild metering

R98 (100,000 | " L n 1/16 | 10 | V21 grid cowpling

R99 | 22,000 " " " 1/10 | 107 | V21 screen dropping

/1400



TABLE OF COMPONENT VALUES FOR SENDER ZC.178

‘RESISTORS (Contd.)

o ITole-
EC:L:?H! Ve Watt~{rance I
jcuit] in Type T - Function
| Ref. | ohms o e
S 1= —
| R100; 22,000 ! Erie, or Morgen insulated|1/10 { 10 | V21 plate decoupling
| R101 270,000} "~ f " 1/10 | 10. | V22 grid coupling
| ®02¢ 2,200¢ " " ; 1/10 | 105 | v22 grid metering
| ®031 47,000 ® " " 1/10 | 10. | v22 screen dropping
| R10k | 15,0001 " L g 1/10 | 10 | V22 plate decoupling
i R10511 mege | " " , 1/10 { 10,,"| V23 grid coupling
t R1061 2,200 " " i 1/10 | 105 | V23 grid metering
i R1071 4,700( ™ ; ) * 105. | V23 screen dropping
i 7108 | L70 g " " 4 10, | V23 plate decoupling
. R109 {220,000 | " " " 1/10 | 10, | V2 grid coupling
+ R110 | 2,200 t g . 1/10 | 1055 | V2 grid metering
| R111 4 4,700 . & 2 * 1055 | V2 screen dropplng
i M12 | NG " i i 105 | V24 plate decoupling
L R113 | 27,000 | " L i 1/10 | 105 | ¥25 grid leak
'R1ML: 2,200 " " " 1/10 | 10, | V26 grid metering
' R115 | 47,000} n no11/10 i 105, } V26 grid coupling
" | ! j -
I I .

R.P.U. ,

WOOLWICH COMMON,
LOIDON, S.E.18,
11th 4pril, 1946.
BPA/JS



TABLE OF COsuUNENT VALUES FOR SENDER ZC, 178 (Contd, )

CONDEINSERS
Cir-
cuit | Value - Type vﬂl?‘ Tol, Function
Ref, Rating { + or -
G 1 «05 mf'd | Dubilier Type 412 250 - V4 screen bypass
o2 .65 ] n i " 2_50 - Vi plats decoupling
C3 |10 pf Erie N750K 24 | V1 plate, Vo grid.
Ch4 | 20 pf : o 10% | V1 grid decoupling network
C 5 | +05 wfd | Dubilier Type 412 250 - V1 grid decoupling
C 6 | 20 pf Erie N750K 29, | V1 grid coupling
C7 | ,002 wfd | Hants tubular 350 - V1 audio grid coupling
from V11
C8 ! 100 pf Erie N75CK 5% | V2 grid decoupling
C 9 | 405 mf'd | Dubilier Type 412 250 - |} V2 grid decoupling
C10 | 80 pf Lewco, silver mica 207 1 V2 grid tuning (T1)
C14 | 20 pf Erie N750K 2:; | V2 grid tuning (T1)
C12 | 2 pf max | Ingersoll 430B - - By: ose, (V2) grid tuning
C13 | 100 pf Erie 750K 10% | V2 plate to V3 grid
coupling
Ci4 | .05 mfd | Dubilier Type 412 250 - V3 screen bypass
C15 | 51 pf Erie N750K 27 | V3 plate tuning (L1g
C16 | «05 mfd | Dubilier Type 412 250 - V3 plate decoupling (L1
C17 | 100 pf | Erie N750K 1052 | V3 plate 6 V5 grid
coupling (L1)
C18 | 5.6 pf Erie N750K ceramic 10% | V4 diode to Vi plate
coupling
C19 | 51 pf " " . 2% | V& plate tuning (L2)
C20 | .05 mfd | Dubilier Type 412 250 - V4 plate decoupling (L2)
G219 100 pf Erie N750K | 10¢% | V&4 plate to V5 grid
coupling (L2)
C22 | +05 mfd | Dubilier Type 412 260 | - V4 diode decoupling
G23 | 5 mfd T.CeC. Ficopack i
electro, 50 - Vi dicde decoupling (4udic)
C24 | .05 mfd | Dubilier Type 412 250 - VY screen bypass
25 | 51 pf Erie N750K 2¢i | V5 plate tuning (L3)
26 | .05 mfd | Dubilier Type 412 250 - | V5 plate decoupling (L3)
€27 | 100 pf Erie N750K 10%, | V5 plate to V6 grid
coupling (L3)
C28 | +05 mfd | Dubilicr Type 412 250 - V6 screen bypass
c29 | 20 pf Erie N750K | 2% | V6 plate tuning EL4§
Q}O .05 mf'd | Dubilier Type 412 250 | - V6 plate decoupling (L&
C31 | 100 pf Erie N750K ! | 104 | V6 plate to V7 grid
f coupling (L&)
C32 | 405 mfd | Dubilier Type 412 | 250 | - V7 screen bypass
C33 | 20 pf Erie N750K ! | 2% | V7 plate tuning (L5
C34 | «05 mfd | Dubilier Type 412 250 - V7 plate decoupling (L5
C35 | 100 pf Eric N750K 109} | V7 plate to V3 grid %1)
coupling LD
C36 | 10 pf Erie N750k 2¢5 | v8 plate (1) tuning EL63
C37 | .05 mfd | Dubilier Type 412 | 250 - V8 plate E1} dccauplgng)
' L6
C38 | 100 pf Erie N750K : 1055 | VB plate (1) to V8 grid (2)
f _ coupling (L6)
39 | 10 pf | Bric N750K | 20 | V8 plate (2; tuning (L7)
ChO | +b mfd | Dubilier Type 412 250 | - V8 plate (2 decnuplgng
L7)
G4t | 10 pf Erie N750K ! 2.2 | V8 plate (2) to V9 grid
| i coupling (L7)



CONDENSERS (Contd. )

2.

G- -
cuit | Value Type ?ol?. rols Function
Ref. Rating | + or =
U2 1000 pf | Erie K1200L 205 1V9 RF grid filter
C43 |[1000 pf - M 20% |V9 RF filaiient bypass’
Cid | 1000 pf. At i 20% | V9 screen bypass
Ch5 27 pf max| Polar Cat, No,2602 - - V9 tank tuning
Che& 1100 pf Erie N750K 1077 | V9 plate decoupling
Cl] 1 pf Erie N750K ceramic 25 | Aer. wetering cct,coupling
c48 |1 pf i b ¥ 25% | Aer, metering equaliser
C49 |1000 pf | Erie K1200L 20 | Aer, metering cct.
decoupling
C50 | 3-30 pf | uullard ceoncentric - - Crystal trimumer No, 1
CH1 E‘I}G.Pf " " - = " 1 Ho, 2
¢52 | .002 mfd | Hunts tubular 350 - | &, Ce W network
C53 | 05 mfid | Dubilier Type 412 250 - i, C, W, network
Colh | ,003 to
.005 mf'd | Hunts tubular 350 - i "
Ch5 20 pf Erie NY50K 105 | V10 grid bypass
C56 | «05 wfd | Dubilier Type 412 250 - V10 Filamcnt bypass
C57 | +05 mfd 0 it " 250 - V10 Screen bypass
Ch7A | 05 mfd " " " 250 - V10 plate decoupling
Ch8 | ,002 mfd| Hunts tubular 350 - V11 grid coupling
C59 | .05 mfd | Dubilier Type 412 250 - V14 grid decoupling
C60 | 2 mfd T.C.C. Picopack
clectrolytic 150 - V11 plate decoupling
C61 «05 mf'd | Dubilier Type 412 250 - V12 inverse fecedback
coupling
62 2 mfd T...C. Picopack
electrolytic 150 = V12 =creen bypass
C63 | 20 pf Erie N750K 2%, | V13 plate tuning (13)
C64 | (05 mfd | Dubilier Type 412 250 -~ | V13 plate decoupling (L8)
065 | 51 of Eric N750K 107 | V14 grid coupling L8
066 20 pf Erie N75CK 2% | V14 plate tuning L9
C67 | «05 mfd | Dubiliecr Type 412 250 - V44 plate decoupling (19)
C68 | 51 pf Erie N750K 10% | V15 grid coupling  (L9)
C69 | +05 mfd | Dubilier Type 412 250 - V15 screen bypass
C70 10 pf Erie N750K 27 | V15 plate tuning
C71 | «05 mfd | Dubilier Type 412 | 250 - | V15 plate decoupling {L10§
c72 | 51 pf Exrde NT750K 10% | V16 grid coupling (L10
C73 | 405 mfd | Dubilier Type 412 250 - | V16 screen bypass
C?e |10 pf Erie N750K 27 | V16 plate tuning
075 | +05 mfd | Dubilier Type 412 250 - | V16 plate decoupling (L11)
C76 | 51 pf Erie N750K 105 | V17 grid coupling (L11)
C77 | 1000 pf | Erie K1200L 20¢; | V17 screen bypass
C78 | Deleted - - - -
C79 | 1000 pf | Erie K1200L 2057 | V17 plate decoupling
C80 |10 pf Erie N750K 10¢1 | V1B grid coupling
C81 | 1000 pf | Erie K1200L 205 | V18 screen bypass
082 | 2,2 pf | Erie N750K ceramic - 10% | V18 plate tuning (T6)
C83 | 1000 pf | Erie K1200L 205, | V18 plate decoupling
84 | 2,2 pf | Eric N750K ceramic | - 105 | V19 grid tuning (T6)
C85 |1-7 pf | Ingersoll Type 153 | - - | V19 grid tuning (16)
C86 | 1000 pf | Erie K1200L 20% | V19 plate decoupling
c87 | 3=12 pf | Polar, Cat. No,5032] - - V19 plate tuning
C88 | 05 mf'd | Dubilier Type 412 250 - V20 screen bypass
C89 | 20 pf Eric N750K ! 27 | V20 plate tuning (L13)
€90 | .05 mfd | Dubilier Type 412 250 | - V20 plate decoupling (L13)
€91 | 51 pf Eric N750K | 105 | v21 grid coupling L13)
C92 |10 pf Frie N750K 2% | V20 plate bypass
C93 | 05 mi'd Dubilier Type 412 | 250 | - V21 screen bypass
C9%. | +05 mfd " " " 250 - V21 plate decoupling
C95 | 5.6 pf Eric N750K ceramic | - 10 | V21 plate tuning (L14)
4/1B | /C9%6




CONDENSERS (Contd. )

3

Volt,
cuit | Value Type ot Function
Ref. Rating
C9% |51 pf Erie 11750K V22 grid coupling
C97 | .05 mfd | Dubilier Type 412 250 V22 screcn bypass
C98 | 405 mfd " " U 250 V22 plate decoupling

C99 | 5.6 pf
C100 | 51 pf
G101 | 1000 pf
C102 | 1000 pf
C103 | 1 pf
C104 | 10 pf
€105 | 1000 pf
c106 | 1000 pf
C107 | 2.2 pf
C108 | 2,2 pf
C109 | 1-7 pf
110 | 5.6 pf
C111 | 3=12 pr

Erie H750K ceramic
" 1] 4]
Erie K1200L 1V
Erie K1200L "
Erie N750K ceramic
1° L] (1
Erie K1200L
1] "
Erie NT750H ceramic
1 " "
Ingersoll Type 183
Eric N7EOK
Polar Cat. No,5032

V22 plate tuning (115)
V23 grid coupling

V23 screcn bypass

V23 plate decoupling

V23 plate tuning (L16)
V24 grid coupling

V24 screen bypass

V24 plate decoupling

V24 plate tuning (18
V25 grid tuning (18
V25 grid tuning (T8

V25 plate bypass
V25 plate tuning

G112 | 51 pf Erie N750K V26 grid coupling
C113 | 3~12 pf | Polar Cat, No.5032 - V26 plate tuning
Ra II-U- 5

WOULWICH COwwON, LeE,18,

11th April, 1946,

FBA/EF,



TADLE OF COMPONZNT VALUES ¥OR SHENDEL 70.178. (Contd}.

Inductances.
Cirecuit
Reference. Description, .| Function.
L1 Coil, Fu, Buffer tank 2,083 m/c. V3 plate.
L2 t . erystal oscillator tank 5.83 m/c.|{ V4 plate.
L3 W, 3,75 m/c. mixer tank. VE plate.
L4 " . tripler tank 11.25 m/c. V6 plates
L5 ", Amplifier plate tank 11.25 m/c. V7 plate.
L6 ", doubler plate tank 22.5 m/c. V84 plate.
L7 ", doubler plate tank 45 m/c. V8E plate.
L83 ", 11.6 m/c.crystal multiplier tank.| VL3 plate.
L9 ", 9.583 m/c mixer tank. vli4 plate.
Lio ", tank 28.75 m/c. V15 plate.
L1t ", tank BB.?EH?/G. V1i6 plate.
L12 W, tank 57.5 m/c. V17 plate.
L13 ", tank 17.5 m/e. V20 plate.
Ll4 "o, tank 19.8583 n/c. V21 plate.
L15 " , tank 19,583 m/c. vz2 plate.
L16 v, ftank 58,76 m/c. V23 plate.
L17 ", doubler tank 117.5 m/c. V2h plate.
RFC.LA Choke REF, 3 piec. V1 plate.
RFC,1B. L o U V4 diode.
RFC.1C. Y i i V25 plate.
RFC.2 Choke RF, 235 m/c. plate. V26 plate.
RFC.S Choke RF, aerial. Aerial meter-
ing circuit.
]
| _ |
Transformers.
Circuit !
Reference., Description. | _Function.
71 | Transformer ,Ei Oseillator 2.083 m/e. |
T2 f il ,45 n P.4. tank. !
T3 i nlcrupnonb & M.C.W. osc. Audio.
T4 M }A.M. driver. Aupdio.
BE " modulation (A.k.) Audio.
T6 u ., BB mle. V1i8 to V19
- coupling.
7 i ;115 m/e., P.A. tank,
i) o ,RF, 58.75 m/c. V24 to V25
coupling.
T9 o ,235 m/e, P.A. tank.

A/4A,



TABLE OF COMPONLNT VALULS FOX SENDEL ZC.178.(Contd).

Circuit
Reference, Degeription, — Funetion.
11 Crystal, polythenc mounted, (LF) +
= o T 1 o A
5829.2 K/c. 10 o M
x2 Crystal, polythene mounted, (HF) & )
5837.5 .E‘&./C. = 100 aps,. Max.
Switchcs.
Circuit
Reference, Description. Function. i
S1 Sub-assenbly band switch. 6-way, 4 deck.
S2 b i system switch. 8 pole, 2-way, < deck.
58 Switch netting. 2 pole,2 position,
| single decit.
54 Switch,toggle stand-by. . Arrow DPST.
S5 Switch,toggle,battery ON-OFF. = '
86 Switch, meter range. Minibank, 2 pole,6 pos.

Meters.

s e -

—— - -

Circuit

Reference. Description. Type.

Meter. iMeter, .5 ma. sealed. Walder Bros.& Thompson.
ZA, 24968,

Valves.

Circuit

Refarence. Tvpe. Ffunction.

Vi 174, i, reactor.

Vi IR5. I'M. oscillator.

V3 IT4. Fii, buffer.

V4 I86, Crystal oscillator.

V5 IR5. ilixer 45 m/c. channel.

V6 IT4. Tripler.

YT IT4, Amplifier.

V8 3AD, Doubler=-doubler.

Vo a4hd, 2,a, 4D 70.

vio IT4, Mic. Amp/MCW. osc.

Vii. 174, Driver All.

Vigd aAd, Modulator AlM.

Vid | 174 Crystal doubler, 115 m/e. channel



Valves.

Woolwich Comnon,
London, 5,L.18.
1ith. April, 1946.

PBL/HT.

AJEC,

Circuit
Reference. Type. Funection.
vi4 IR5. kiixer, 115 m/e. channel.
V16 IT4 Tripler, :
© V16 T4, Amplifiecr.
V17 SA4, Tripler.
vig 344, Amplifier.
Vig 345, Doubler P.A.
V20 IT4. Crystal tripler, 235 m/c. channel.
Vel IR5. iMixer, 235 m/e¢. channel.
Vak 4, amplifier.
VEaa 344, Tripler.
V24 Biidk, Amplifier.
VE5h " BAD, Doubler.
Va6 BAD. Doubler P.A.
Silicon CV.103. Aerial metering.
Crystal.
R.P.U.
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RECEIVER IN CASE.
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12-VOLT BLOCK, EXPLODED
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OPEN END OF AERIAL CARRYING BAG
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FITTING OF AERIAL BRACKET ON SENDER.
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45Mcle AERIAL MATCHING UNIT WITH BOTTOM OFF
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UIRBLESS SETS 2C.178

FPART II

Receiver, 4C,.178.

Sender, «C.178.

Battery, uC,178,

Station, LC.178.

Aerial matching Unit 45 m/c,

Aerial matching Unit 115 w/c,
ﬁerial‘uatching Unit & serial 23% w/c,
Contents of' satchel signal, Sender 4C,178.
Contents of satchel signel, Receiver .C,178.
Contents of one bags aerial ZC.176.

Contents of Boxes spare valves &(.178.

rhotographs of Components, etc,



PARTS LIST Neo,1,

No,
Iﬁﬁ? Part Description Pel Remarks
[itcotver
1 Panel; front receiver, .
2 Chassis. 1 Brass S.P.
3 Bracket, panel L.H. 1 i "
L * it Centre, g 1" "
5 4 " R,H. 1 0 "
6 - trimoer., 4 " "
7 u coil, T.13. 1 " "
8 . terminal,strip,
mounting, 3 " "
9 Drive, flexible, 1
10 Bushing 32 T.P. 1, | For Item 9,
11 Socket,miniature valve, 18 ceramic,
12 " ,aerial co-axial. 1 Pye miniature sealed,
13 " hones, 2
14 * '8 pin octal,ceramic.
15 Plug,6 pin battery. 1 Plessey,sealed 10H/1901L.,
16 | HMeter .5mA sealed. 1 Nalder Bros, & Thompson
ZA 24968,
17 | shields,miniature valve. i2 On item 11.
18 Switch, band eelector,
asseﬂbly. 1 Fregquency.
19 - sys tem. | 1 Ali{ - Fii selector,
20 " toggle, stand-by. 1 Arrow DPST,
21 " " ,battery ON-OFF 1 . i
22 " meter range, 1 ! liinibank 2 pole, 6 posn,.
23 Seals, tcrgle switch, l 2 | For items 20,21,
2L " spindle 26 T.P, I, : {1 | Hitcham Works,
25 .o 32 7,P.1. 'L l i"itcham Works,Ltd.,
- 115 013,03,
26 | Rings sealing 13" zx 4" x | 2 | On Item 13,
1/416" rubber, 1 (
27 " mo,630" x JL33" x 5 | On Items 24, 25,
.080" rubber, |
28 " 1 '25011 X .1LLO" %
, 080" rubber, 10 On item L3,
29 Gasket, nanel gealing, 1 Panel to case seal,
30 Grommet rubber 7/16" x
/520 x 552, 6 |
31 " rybber " x 7/16" x 3/16" 1
32 Case, receiver, 1
33 Desiccator case, 1
3L | Xnobs, control, 6 | ZN, 0333
35 Strlp termlnal 19 lug,ztuie 2 |
36 18 y 2 1
37 " 1 ;‘6 ] ,2 " 1 .
38 " " 24 " ,2 [ 1 :
39 1] L] Ll' 1" ,.1 11 ! .Jl jl
LO| Spacer Brass 6 B.A, X I ox | i
3/32" | 8 |
L Spacer brass, 1 | Aerial trimmer mta.
L2 Bolt, hammerhead 10 B, A. | 20 |
43 n 'gpecial U B.A. i 10 |
Lh Inductance L5 m/c. 14, 1
L5 115 m/c. L2.| 1
L6 y 235 m/c- L. 1
L7 It I.F. k.9 m/c. Lh. 1
L8 . I.F. L. 9 m/c. L5651 1
L9 " crystal 5.829 |
i/c, L6 1

Item No.50.



N L]
I;ﬁ? Part Description ﬁpgr
Peochen
50 Chokes filament, RFC, 10
51 Trangformers, discriminator
audio, T1. 4
52 . audio output. T2, ]
55 " LF. 25 m/c. T5, ]
5'!-|- ! I.F. 25 rﬂ/cl T6l 1’
55 " oscillator 20,1
m/c. T7 o 1
56 " I,F, 4.9 m/c, T8, y
57 "  LF, 4.9 m/e. TO. 1
58 " Discriminator
4.9 m/e. T10. 1
29 " 47.5mic, T11. 1
60 ¥ 55 mfe. T2, 1
61 " 70 m/c. it [ 1
62 Crystal,polythene
mounted. LF, 1
63 1 tt 1"t HF. 4
bli | Potentiometer 1 megohm, 1
65 | Resistors 15,000 ohms
66 H L.,7 meglr)*{:’ié T:f':f, jl
67 i 1.9 ohms 1/4L " 1
68 " 15 " .1/-] Q" 1
69 1" 1,000 ] . n 4
?O 1 2,200 it 1t il 1
71 . 3,900 " o 1
?2 " -L!-,?DO 1" it 1" »
?5 1 5,800 1" 3] ] 9
?LF 1 10’000 T 1 I 3
?5 I 15,000 " n T 6
'?5 it 229000 Bt 1" 1 1
?? 1t 27’000 1" it 11 l!-
78 ) 47,000 " v 10
?9 1 SB,GOO 1" 11 1 | 3
80 " 100,000 " S
81 ! 180,000 " N B
82 1 220’000 i " 11 9
83 " 270,000 " e 1
8l § 470,000 " o b
85 ) 1 wme gohm e 3
86 I 1’5 1 " " q
87 1 2-2 " 1§ | -1
88 1" 10 ] 1 it 1
89 | Condensers variable 18, 5pf.
max, , ceramic., 1
S0 " " g.2pf,.Max, " 1
91 " - m q.7pf ceramic | 1
tubular. |
92 i tubular, .1 mfd. o
150V. W,
93 ] 1 .05 mf&.
250V, W, 27
9l W ! 002 "3B50V, W, 2
95 " glectrolytic, 21?5§3¥ 1
96 " concentric var, 2

Remarks

5829,2 k/c
5837.5 k/c

liorgan B

Erie or
1" 1

Erie or i

] n
It "
I b1

Erie or
1 1

Ingersol

i
1

Dubilier

t

Hunts.

100 cps.
100 cpe,

I+ 14

L} '.Tl

Globar,
H

ilorgan insulated

1005 tol,
i 1

1t 1" b "

1 ti 1t 1}

Ilorgan insulated
105 tol,
1 1"

L1 1

1 130B,32 T.7.1.
Busﬁing.
H )

153 liiniature

Type Li2,

T, C, C.Picopack, CE309.

Mfullard,



WOOLWICH COMBMON,

S.E, 18,

15th April,
PBA/VE.,

A/BB.

1906,

Ttem No,
__ya, Part Description EE% . Remarks
97 | Condensers ceramic 5.6uf n irie N750K, 10% tol
98 " 1 10 " 1 1" T 10}}; i
99 L " 20 t 6 1t 1 2:-; "
100 il it 51 " 1']-L 1t H 2;’; H
101 y - 08 2 5 " N7SOL. 5%
102 y " 4,000 " 2 " K1200L, 5" "
103 Valve, type ITL. 9
10L L " I8s, P |
105 " 1 1R5, 4
106 : " HY LB, 1
107 | Desiccator,case,insert &
lock ring. 1
108 " t i 1 "gaal .
109 Muts 32 T.P.I, x 3/8", 1 On items 22,90,
110 | Screws 6 B.A. x 3/8" OH, 13 | Brass S.P.
141 " 6 B,A, x 5/16" (H, 1L " I
112 " 6 B.A, x 3/16" CH, 8 on T4 and T2,
113 " 6 B,A, x 5/16" CH, 8 11, S.Cad,Plated on
Items =
114 " L B.A, x 3/4" CH, 16 "o Panegl-case %%g
145 | Muts L4 B.A, small Hex. 10 Brass S.P. -
116 " 6 B,A. Hex, 21y
117 " 6 B,A, " 1lock. o | On item 1L,
118 " 40 B.A, " 22 | (Coil can mtg.
119 Washer spring,single coil
L Bladls 10 Phos.bronze S.P.
120 i " single " 6 B,A} 22 " " i
121 1" ] 1 "10 1" o9 1" 1 o
122 " 6 B.A., x 5/16" x 2L
S, W, G. 2 Brasgs S.P.
123 " 6 B,A, x 3/16" x 24
S, W.G. 8 For Item 113,
124 " I B,A, x 5/16" x 24
S, W, G 16 M8, Cad,Plating
for Ttems 11k,
125 " shakeproof, 3/8". I, | On Items 20,21,22,90.
4126 | Wire T, Copper 23 S.W.G.
PVC Covered.
127 1 " 7/36 S.W.G.
PVC Covered,
128 i o " o9/31 8,W.G.
PVC Covered,
129 ¥ P, - BR B, Dl
R-PaUl



PUrLsS L1ST NO, .

SENDER ZC _178.

Ttem . Hg%
o, Part Description S-gt}der Renarks
1 Panel front, 1
% Chasﬁis, main, 1 Brass S.P,
, sub, 1 i
L, -{ Bracket, panel L.H. 1 " =
5 n 1" R.H. 4 " L[
6 i , shield, U5 w/c 1 V9 inter-section shield.
PA,
i ", sheild, 1 V22 grid-plate shield,
8 ", terminal, strip 18 Brass 8,P,
mounting.
5 i and strap, poly- 1
thene crystal mount,
10 Plate potentiometer mtg. 2
11 " bottom shield. | '
12 | Pillars, 3/16" x 3" 12 On items 10, 22, L7.
13 : , bottom shield. 3 1 On item 11.
14, | Socket, winiature valve, 26 ceramic,
15 " , polythene crystal. 1
16  , aerial co-axial 1 Pye miniature, sealcd
17 = , microphone & key. 2
18 | Plug, co-axial, 2 Pye, unsealed.
19 " 6 pin battery. 1 P1essey, sealed 10H/1901L
20 | Holder,crystal valve. N
21 | Meter ,5mA sealed. 1 | Nalder Bros, & Thoupson
E \  ZA 2L958,
22 | Panel,crystal trimmer mtg. f 1 For trimmers C50, CH1.
2% | Shields miniature valve. 26 | For item 1l.
2Lk | Feed-through,polythene, 1
= SWltch band selector. 1 | 81,
26 system Ali/Pil. 1 s2.
27 " ,netting. 1 1 83,
28 i toggle stand-by. | 1 | Sk,
2 " toggle,battery I i SH.
ON/OFF |
30 | * ,meter range. { 1 | linebank, AB lletalsLtd.
31 | Seals, toggle switch. ! 2 | For items 28, 29.
32 " spindle 32 T.P.I. | L4 | Philips,Ltd. 118,013,035
33 | Rings,sealing, 1" x 1" | 2 | For item 17.
g : 1/16” rubber, ; |
4 | Rings, sealing, .630" x - )" " 32,
: JL33" x ,080" rubber. * q
35 | Rings,sealing, .250" x | 8 v mam,
.“IL;D" x .180" rubber. |
36 | Gasket,penel sealing. P Panel to case seal.,
37 | Case, sender, [ 1 |
38 | EKEnob, control, i 5 i ZN. 0333.
39 Strlp termlnal 21 1ug 3 hole] 2 { On item 3,
LI-O ‘H_;. o i 1 i n 3'
LI-"I 1" n “E5 it 3 1 1 1 1" -
J—|-2 ' 1" 1L 1" 0 it 4 n i B
P—I-.B 1 1 12 " 2 1 | 2 i n 2-
.].LL]. i 1 13 " ) " l 1 1 it 1" 2'
L5 i 1 24 LI i 1 i w5
LF6 1" " & " o2 ! 1 ] 1 -
-r—i-? 1] ] 1 1 1 ] 5| 1 : t 1" 8.
L‘_B 1" 1 3 " o it ! 1 1 i 5
49 | Spacer brass, 6 B,A, x %" | 5 on items L1,
x 352" !
A/2 1 /Item No, 50




—_—

1tem Part Descripti Ngi
Yo € cription P Remarks
. Se nder
50 Desiccator, case, 1 On item 37,
51 grommet rubber 7/16" x n
?/'3211 w 5/5211
2 Transformers, FiI Oscillator 1
2,083 w/c T,
53 Transformer 45 m/c P.As 1
Tank, T2,
54 Transformer u10r0phone &
T'ICW Osc. T3 1
55 Transformer, All driver. Tl 1
56 " modulatlnn 1
( Ani) T5.
5? " R-Ft _J? 5 1
’ m?c. g 8
58 B ,115m/c TA 1
Tank, T7.
59 4 , RF, 58.75m/c. T8 1
60 " ,235m/c. 1
P,A,Tank,T9,
61 Coil, Fil,buffer tank
2,083 m/c, Li. q
62 " crystal osc. tank
I
5.83 m/c. L2. | 1
63 M ,3,75 m/c. mixer 1
Tank. th 1
ST ", tripler tank, l
i 11. 25 ‘m/c.. L'i-h 1
65 | " Amplifier Plate
é "mank 11.25 w/c. L5. 1
66 | ", doubler plate i
' "Tank 22.5 m/c, Lé., | 1
57 ", doubler plate ;
: ‘rank L5 m/c. L7. ! 1
68 " ,11.6 m/c crystal
multiplier Tank, L8, 1
59 " 9,583 m/c mixer
i Tank, L9, | 1
70 | " ,tank 28,75 m/c. L10.] 1
71 | . ,28.75 m/c. Li1e 1
72 | w’ow 57,5 m/e. LA2. 1
73 | w . B #?.5 m/c. 43, 1
|l M, " ,19.583 mlc. Lakl|
75 wlow 049,583 mfe, L5l
76 [ w8875 m/c,  LABL A
e " doubler tank,
i "117. 5 m/c, Li7s 1
78 | Choke, RF, 3 pie RFCIA-C.| 3
79 | v RF,235 u/c.
Plate, REFC2. 1
80 " _RF, aerial, RFC3. 1
31 Cr st91 olythene
v 'P gountcd L.F, 1 5829,2 k/¢ £ 100 cps.
82 wooom . HoF. | A 5837.5 k/c £ 100 cps.
83 Potontlcmeter 25,000 ohms. i llorgan 3, d,
8L 10,000 " 1 " " "
85 Resistor 5.1 obms 1/10 W. L | Erie insulated - 1%%1
D‘ -
66 1 " 290 "o4/10 W, i i 1" wouwooon
67 | " 220 " 1/4 W. 2 " : N
88 1| 1 -]—I-?O H ‘I/LL w. LI- it " iron 1
89 | m 680 " 1/10 W, 1 " . oo

/Item No.90



/Item No.

(g

Item
No, o
— ap .
% t Description No. e
2 | Zaslgked } sona
91 ’ 500 ohms 1 / er Renarks
5 " 10 W, e
35 " 2,200 " ! Irie i
9.L|_ it -72:,200 it 1/” I r 7 1nﬂulated i 1' o
35 | " 5,300 " 1/1 SIRET 1 07
96 : . 3’300 " 1/10 "] ! |” Il ::tol'
9? i i . 900 i 1/L|, 11 I ] i 1] 1' " ; 1t
98 L 3,900 o4 G " 9 " ‘ nooon Al
99 | T ’?OO i 1::1_', Wi 1 1 " - ) n
.1 e e "3 " b o m
101 " i ; 000 "oy /L|. "oy ] " ; i " "
102 1" ] , 000 1" 1/]4- wobog \ n : nooon "
103 ! 22’33‘3‘ ! 1/38 "2 " ] . ™o
1 " , 000 " "o " " l
6 | e e & A
106 i L 2?5000 1] 1/“- Al _7) " 1: 1 tr !
107 ! " I ,000 "o ::10 " N i " i " " :f
108 | " LI_?’ODD 0 1/}_1.(’ 1" 1 : 1" y " |' t
109 " J_I_?’ 000 oy /‘1 e " 1 ! " \ " o :'
146 " 65,000 i “i/l-o nlo8 " " toou ,:
114 § 1 10 9000 1] .,I-/ 1 } 3 | “J It I L 1
112 ' " JLUO:DOO 1" 1/10 " 1 N ] ! 1t 1
11 l " 0,000 " 16 " | -5 o noon
3 { 1 150,0(_’]0 ' 1/10 "oy i " " e "
1L 180,0 ' 4/16 ™ 5 | " oo
115 1 2209 Q0 " 1/1 = 1 1 ! i W
115 . 220,000, 10te w] % L. o ¢ e om
11? 1 2?05000 "oy / 5 " 5 ". " " 1 " "
.118 | " 330,006 1] 1/10 ! 1 ? ! X 1" N Ll n
119 1 1 OrDOD 1t ,.:/JIO ! : 1 i " 1t n " "
120 | i 1 n‘]egc:hnl ,1/-19 ! :. 1- | i 11 i 1" 1t
1 16 " | - 1
120 | 2.2 ! 140w | 1 L " A
ndenser 1/1 " 1 | 1] ! ]
122 ,7 plate var v N I 0 0w
n L]
123 R b var. ca. Ho.260 -
1oL | g2 " “3"1 2pf - 1 ar, cat.No,.26
" 2pf, : _fr i " 2602,
il it ]
125 B L i | Ingersoll,T 5032,
" e o 1 puite TR
; , llinla b ; e b Tyq e b
126 S CEEEEE vggrei | 2 HLips, s po DB
127 = 11]%-2169‘(‘1’0]‘.5:'1;;2?1?' ; Ingersoll T
::28 : : ' 1 1F & t P R 1 5-3
og | ’ - ico ‘
133 " ' bubul o mfd, ) pack TCC. 150V,T
r .05 1 CE 50V, W
134 " i 502 med, 3, " 4] 230G, e Ve
| X o ", 003-.00 j Dubilier gc 50V, W
133 i i 1 80D« 1 | Hunts, 22T W . 250V. W.
134 . o T Cerarf Lemco * EﬁOV' W,
135 f i ’r'g'{lf. . {:10{31’3- {3 7 tol.,
138 " y Bwopt. 1 L Erie N
137.£ i o IR » % M . 750K T 25
138 " ’ 20'pf, . = 7 :: " | 10%
139 | i ’ EOpf, " P2 : 1 . 10%
1}_:'0 ; " ? 50 pf N i t 2 5: " 1 25’5
104 y y 2APL. i i 7 i ” 1 10%
142 " ! ’ 51pf. 1 . B o i ” 10%
143 ' " , 100pT . 1" "3 1 . 2%
1] ’ ' Q0pf. i 8 " it " O':Er
,000pT, " 1 . i 1: 25
13 EH N T 100
irie K 5%
1200 * 20%



He

18L. Wire 20 SWG TC,
185 Wire 22 SWG. TC.

Item Part Description ng
Yo, | : . ptl 36 rder Remarks
144 Valve, type ITL. . 11
145 LB 0B TR, L
146 T ' 1
147 Bl " 3A4 6
ILJ.S T " 5}'&5 LI-
149 | Crystal Valve, type CV 103 1
150 | Bolt,10 B.A. Hamncrhoad, 26 | Coil can mounting,
151 ! Bolt Sgeciﬁl L, B.A, 8 Chassis-pancl mounting.
152 { Mut 3/8" x 32 T.P.I,
1 Cad. P1ate, Hex. | 3 Gunt1ng items 30,83, 84,
153 | Screw L B,A, x %" CH. ' 1 | 1.5, Cad.Plated. op
j n Iten L,
150 | " 6 B,A, x 3/8" C/sk, L | Brass S,P,
155 | " 6 B.A, x 3/8" CH, 3 . .
156 1 v 6 B,A, x 5/M6" cH. | 8 |ILS. cad.Plated. Op
| ! ! Ttem 17,
157 | " 6 B.A. x 5/16" ¢/sk, | 10 | Brass S,P, On items L & 5,
158 J " 6 B.,A. x 5/16" CH. ' u8 | wooon
159 " 6 B,A. x 3/16" CH, 12 v "o"o5L, 55,56,
160 1 1 8 B.A, X% 1/“!? CH, I D | 1 il mon 20,
164 1 " 40 B.A, x 1/4" ¢/sk. | 10 | " 1
162 | " 410 B.A, x 1/4" CH, | 17 ] A
163 1 Nut, 4 B.A. Hax. (small) bl n- A
16 §{ ™. & B.d. l TR ! !
165 { L} A B.A, i 8 ! " "
.166 ! 1 10 B.ﬁ. 1 | 32 : 1 1"
167 | Wesher,spring 4 B.A. l 9 | Phos.Bronze S,P.
168 | " . 6 B.A. 67 | !
169 ] " ] 8 B.A, 'E l!_ ! 1] 1t "
1?0 i it n .10 B i Ll.j.-L | 1" ] 1}
171 | " shakeproof, 3/8". | 7 |Cad, Piated.
172 | "o BLA, X 5/]6” x 22 ! 7 EBI‘BSS 2. P.
S.W. 3, |
173 " 6 B,A, x 3/16" x 24 | 8 iI--i.S. Cad, Plated.
' 3, W.G. F -
174 " 8 B,A, x 7/32" x 26 | 6 | Brass S,P
S.W.G, | %
175 " 40 B.A, x 5/32" x 28 | 5 |
I N » S-Tﬁ. G"t : ’I
176 | TEyelet N.P, Valve Socket . 52
i mte. | E
177 | L " wiring feed o+ 14
! throug. |
178 Desiccaotr insert & ring, | 1 |
& ring sealing, } '
179 Screws L B.A, CH, x 3/4L" | 16 | 1.8, Cad.Plate
1 | (Panel-case)
180 Washer L B,A, t16- | -ditto-_
4184 Wire 23 Swe. TC, PVC. | 1
covered, l i
182 | wire 7/36 swe, TC. PVC. :
! covered, | 1
183 | wire 9/31 Swe TC. PVC. | |
covered, | ;
|
I

R.P.U,

WOOLWICH COiliiON,
8.8.18,

12th April, 1946,
P 2
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BaTTERY, STaTION ZC,178,

e

R

Woolwich Common,
Leopdan.. S F.18.

Description, No. Remarks,
1, Cases Battery it
2. Panel, Case Battery. 1
d. Plug 6 pin, Battery. 2
4. Holder Fuse, (Bulgin) il
5. Tusc, 250 ma. :
6. ©Strip, connector. 1
7. Bheet, insulating, €
conncctor strip.
8. Gasket, panel sealing. 1
9. DBattery No.6. 1% wvolts. 2 | "A" Battery, 2 in parallel.
~10. Battery, speecial 12 volts.|1i gi Battery 132 volts.
11, Wing nuts, special 2 B.a. g
12. 8crews 6 3.A, CH. x 7/8" 2 | For sccuring item 6.
M.S. Cadmium Plated.
13. ilashers, 6 B.A. h.S. 2
Cadmium Plated.
14, i 2 B.A. M.S. 8 ;Under Wing Nuts,
Cadmium Plated.
15, Nuts 6 B.,A. Hex, M.S. 4
Cadmium Plated.
16. Sponge rubbepr 1/27, ag, ft.1
Blaclk | 12¢
17. P.V.C.Wire¢,9 Strand
Orange} 12"
18, Wire T.C. 20 3.W.G. 3!
19, Wire T.C. 10 8.W.G. 1B"
20. P.V.C. Sleeving 2 mm.Red. | 12"
Plack 124
Orange. | 12"
21. P,V.C.Sleeving 3.5mm. Red.| 4%
Black.| 4"
B. 2.0,



STATION ZC.178

PARTS LIST No s

Iﬁz? Fart Description ﬁgér. zgﬁ. Spares [Total | Remarks
1l | Carrier, Everest, modified 1 1 - 2
2 | Receiver ZC.1l78 1 - - 1 List No. 1
3 | sender 20.178 - 11 - 1 | List No. 2
L4 | Battery 2C.178 1 1 - 2 List No. 3
5 lStrap, hold-down, receiver 1 - - 1
6 " " " sender - 1 - 1
7 Iﬂnt, strap hold-down 2 2 - 4
8 | Connector, battery, short 1| 1A 1« 3
9 " . long - - 1A 1
10 |Co-axial connector, short le| 14 1= 3
11 " 4 Long - |- [1ALle]| 2
12 | Headsets I.T.E. No.l, Mk.II 2| - - 2
13 |Key, morse - 14 1A 2
14 | Microphone - 14 1A 2
15 | Aerial, mounting bracket 1 1 - 2
~ial matoﬁing unit, 45 m/c 1| 14 - 2 List No. LA.
17 " 115 m/c 14| 14 - 2 |One in each
aer.bag List 4B.
18 " " srial 14114 - > |one in each
-35 m/o aer,bag List 4C.
19 | 'F' Section No.l (modified) 14| 14 24 | 4 |2 in each
aerial bag.
20 | 'F' Section No. 2 14|10 24 | 4 |2 in each
acrial bag.
21 | '™ Section No. 3 14| 14 24 | & |2 in each
aerial bag.
22 | Bag Aerial 1 1 - 2
23 | Box, spare valves, filled. - - 1A 1 List No.8
2L 1 | - 2

Satchel, Signals, receiver
. and sendey.

/Item No.25



STATION ZC.178

PARTS LIST No.k (contd.)

Item e i No. No. _
No. Part Description Reor. |send Spares [Total | Remarks
25 | Instruction Card, recciver 1l s - - 1
26 " " sender - 1 A - |
27 | Fuses 250 md. 6« | 64 - 12
28 | screvdriver 1 s 1A - 2 [For pancl screws.
29 | Desiccator, spare - - le 14| 2
# In Satchel, Signals, Receiver (List No. 6).
# " " ", Sender (List No. 5).
p " Bags Aerial (List No. 7).
R.P.U.

Woolwich Common, S,E.18.

11th April, 1946,

PBA/DB.



ABRTAL MATCHING UNIT 45 n/c.

(Item 16 in List 4) |

Item

No. Part Desoription No. Remarks
| Bottom ll

2 Top 1

3 Aerial rod socket 1

L " " ", olamp 1

5 . " ' " bolt 1

6 u " . . "  bush 1

T - " " " " ying 1

8 " " " " " wing nut 1

9 " i ", nut 5/16" Whit, «
10 N " ", washer 5/16" L
1l Coil and condenser bracket 1

12 e & " . , nut 6 B.A. 1

13 L . ", washer 6 B.A. 1

14 Insulating washer 1

15 Insulator 1

16 | Polystarine former and winding, 45 m/c. 1 |See coil specifica-

~tion sheet.
S " " , mounting screw
6 B.A. CH. x 3" 1

18 Condenser, Mullard, trimmer, 3-30 pF. 1 |- tuning.

19 Socket co-axial (Pye) and nut 1

20 Ring sealing 2.030" x 1.906" x .070" 1 |Body seal.

21 " " 1.248" x 1.125" x 090" 1 | Insulator = bedy scal.
22 " i 5625 x 375" x .0625" 1 |Aerial rod sockct-

-insulator seal.

23 Screws M.S., 4 BA.CH. x 3", Cadmium plate L

24 Washers, M.S., 4 Bi, small 3

25 Polystarine former, mounting screw washer,

6 BA, spring. 1 |On item 17.
R.E.U.

Woolwich Common, 3,.E.18.
11th April, 1946,

FRA/DB.



STATION 7ZC.178 PARTS LIST No. LB.

AERTAL MATCHING UNIT, 115 M/C.

Item 17 in List 4.

I;'}grf Part Description No o Remarks

L Tube, matching, 115 m/o |

2 Tube, mounting, co-axial socket 1

3 | Plug X" bottom 1

L | Rod 1" x 26" long 1

2 Spacers, polythene 3

6 Washers 'C', 'oak' type 6

T Plug, polythene 1

B Socket, brass 1 To take 'P' section No.3-
9 . ", retaining pin 1
10 | Socket, co-aaxial (Pye) and nut 1
11 Contact, co-axial socket 1
STATION ZC.178 PARTS LIST No. LC.

AFRIAL MATCHING UNIT AND AERTAL, 235 1Y/C.

Item 18 in List 4.

Iﬁg‘:’ Part Description o | Remarks
1 Tube matching, 235 m/c |
2 Tube mounting, co-axial socket 1
3 Plug %" bottom 1
4 | Rod matching and aerial 1 x 56-—;/16"10;:3 1
5 | Spacer, polythene .
6 | Washers 'C', 'oak' type 2
7 | Plug, polythene 1
8 |Socket, co-axial (Pye) and nut 1
9 | Contact, co-axial socket 1

R.P.U, Woolwich Common, S,E,18.
11th April, 1946,
PBA/DB.,



CONTENTS OF SATCHELS SIGNAL, - SENDER 2C.178  LIST 5.
I;:Izrf Part Description No.
L Connector battery, short 1
2 " " long |
3 Key, morse 2
L Microphone 2
5 Aerial matching unit, 45 n/c 1
6 | Box spare valves, filled 1
) Instruction card, sender |
8 Desiccator 1
9 Fuses 250 md. 6
10 Screwdriver 1
1l Co=-axial connector short 1
12 " " long 1
13 Brackets, Aerial " |
CONTENTS OF SATCHELS SIGNAL - RECEIVER ZC.178. LIST 6.
i Part DeBcription No.
1 Connector, battery, short 2
2 Co=-axial conhectc:-r, ghort 2
3 n "o, long 1
b Headsets I.T.E. No .i Mk IX 2
5 Aerial matching unit, 45 M/C. 1
6 Instruction card, receiver 1
7 Desiccator 1
8 Fuses, 250 md. 6
9 Screwdriver  }
10 Brackets, Aerial 1

RrP.U.
Woolwich Cormon, 3,.E.18.
11th April, 1946.

.avs .

-



Contents of one Bags, aerial. Z.C.178. Li

o
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— —

Item. Part DLescription. Ho.
1 Aerial matehing unit 115 m/e. 1
2 " i . and acrial 1
235 m/c.
"F' Section No.l (modified) 2
4 i " No. 2 2
g " Wo.3 2
i —— .
Contents of Boxes spare valves., Z.C.178. List 8.
-
Jtem. Part Description. [ Mo
1 HY114B 1
2 174 4
3 3AB 2
4 3A4 2
5 IR5 2
6 | IS5 1
7 CV.103 (crystal) 4
R'P.U‘

Woolwich Common,
London, S.E,18.
12th, April, 1946.
PBA/NT.
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RECEIVER 45 MC|S AERIAL COIL (L),

RECEIVER 115 MC/S AND 235 MC/S
AERIAL COILS (L2 AND L3).
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ZC178. WHERE DOES IT FIT IN?

By D.K.Collett FASCY T

The answer to this question is that the ZC178 has no connection with any other equipment
bearing the prefix ZC, but it was designed and built by N.Z. radio engineers working in the
U.K. during the war period of 1944 to 1946.

In June 1944 twelve technical specialists were sent by the N.Z. Govemment to the UK. in
response to a request by the British Government to help fill a shortage of technical people in
the U.K. These twelve were drawn from the N.Z. radio manufacturing industry, the N.Z. Post
and Telegraph Department, the N.Z. Department of Scientific and Industrial Research and
Army technical personnel. The leader of the group was Ralph Slade, from Philips Electrical.

However, by the time the group arrived in the U.K. their need for technical people had largely
disappeared, and as a result all but five of the group retumed to N.Z. The remaining five
members were already committed to projects in the UK., and ined there to compl
their work. Of these five members one was lan Walker from DSIR, who became involved with
radar development at Malvern, Another was John Gifford, from Radio Corp. Wellington, who
filled a job with the British Ministry of Supply in London.

The remaining three members were Noel Curtis from Dominion Radio and two Army officers,
Captain D.K.Collett, seconded from 2NZEF Italy to 2NZEF U.K. and Lieutenant D.P.Joseph,
seconded from N.Z. Army signals Wellington to 2NZEF U.K.. Towards the end of 1944 these
three were joined by another technical man from 2NZEF Italy and seconded to 2NZEF UK.,
Lieutenant P.Armitage.

These last group of three remained to fill an urgent request from N.Z. D.S.LR. This was for
some portable equipment, operating in the V.H.F. bands for propagation testing in the jungle
conditions of the Pacific war zone. Communications generally were poor, but little ground
work had been done to provide any reliable information about the best frequencies to use, or
ranges to be expected in this difficult terrain. The urgent need arose for suitable gear to
evaluate the problems, and to provide some answers for future planning.

The small team accepted the challenge, and carried out the development and construction of
suitable V.HF. equipment, working at the Radio Pre Production unit at Woolwich South
London, where excellent facilities were available.

The project was named Z.C.178, the ZC, the ZC because of its New Zealand origin, and the
number 178 came out of the hat, being chosen as one which could not have already been taken
up by anybody else!

So the work started. the design work was done by Dave Joseph and Kem Collett, and approved
by Dr. Coop, who was the N.Z. Government scientist in the UK. Noel Curtis acted as liaison
and procurement officer, and later, Phil. Armitage compiled the parts lists, operating manuals

and arranged the packing cases. All the odd jobs that technical people hate to have to have 1
do!

The design was for equipment which for would operate on three crystal controlled frequencie
Low 45mHz, Med 115mHz and High 235mHz with two spot frequencies on each. Operati
modes were C.W., AM. and narrow band F.M. Transmitter radiated power w:
approximately one watt. Each complete station consisted of three units, a receiver,

transmitter and a battery box each in similar tropic proofed cases and each mounted on bac
pack carriers called Everest carriers. Each station was complete with half wave aerials ar
coax. fed aerial matching units, headphones, Morse keys and spares.

All this was a lot of work for three to four people. New techniques were being developed
that time, involving moisture proofing, high temperature protection, corrosion prevention etc
and much of our design work had to make allowance for all these new tropical generat:
effects. All the units had to meet the total immersion tests , floatation tests and the battery be
had to have enough buoyancy to still float when loaded with batteries.

After six complete stations had been completed, field trials were held at the British Nation
Physical Laboratories, at Teddington, near London. These trails gave true figures f
transmitter radiated power and receiver performance, which included the efficiency of |
aerial systems. The equipment performed well and won a special commendation for conce
and performance.

The six stations were then packed in special cases and dispatched to D.S.LR. Wellington a1
that was the last the ZC 178 team ever heard of their offspring, which was two years in t
making! Unless this gear has been destroyed, somewhere there should exist, six transmitte
six receivers , six battery boxes and all the aerial gear plus the carrying cradles and oth
accessories. [ wonder where it has all got to?

This ZC178 history has been compiled by D K.Collett. Most of the story will be reasonat
correct, but he passage of 50 years could have clouded some of the details.

The ZC178 receiver chassis sitting
on its case, see last Bulletin for the
frontal view.






