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ELECTRICtiL AND MECHiiNICA[; 
mGlNEERmG RmULATIDNS 

t. The R106 is a special purpose high receiver for the 
reception of C.\1., U.C.IT. andR.T. (A.M.) si&nals. It has very high stability and 
resetting accuracy. 

There are four models of the R106 Uk 1 and one mod.el of the Uk 2.'. Though most 
)f these incorporate variable selectivity, optional A.V.C., variable pitch C.W. . 
)scillator and signal strength meter, one model d.oes not include crystal selectivity 
)r signal strength meter. The main differences are listed in para 29. 

XJMFLETE STll-TION 

>. The complete station includ.es the following items; 

(a) Reception set, R106, Uk 1 or Mk 2 
(b) Coil units as follows:-

(i) 50-100kc/s 
(ii) 100-200kc/s 

( iii) 180-430Jcc/ s 
( i v) 480-9 60kc/ s 

(v) 9OO-2050kc/s 

TypeJ 
TypeH 
TYp'e· G 
Type F 

(vi) 1. Type JD 
(Viij 3.5-7.3Mc/s · Type JC 

(vr.iii 7-1 Type JB 
(ix 14-3OMc/s JA 

Type E. 

Supply unit, rectifier, No. 5 
Supply unit, vibratory, No.2 
Receiver, headgear, double J C.H.R. 
Batteries, second.ary, portable, 6V, 85Ah. 

operator, No. 3 
No. 24A. 

Cases, spare valves, No. 4A 

BRIEF ELECTRICAL DESCRIPTION 

.• Fig 1 shows a block diagram of the receiver. The frequency rahge is covered 
n ninc bands by separate plug-in coil units. When the crystal filter is not in use 
he l.F. bandwidth is 3.0kc/s at -6db. With the crystal in circuit the mnxinrum 
electivity is 200c/s at -Gab. 

• Audio output may be fed to either hC:l.dphones or a loudspeaker at Ylill. The 
.eadphone impedance is 20002 nnd. the loudspcoJror impednnce is 70002. \lhen the 
.oudspcaker is disconnected from the . set the output terminals at the rear of the 
:hassis must be short-circuited. 

The aerial input circuits ore d.esigned for coupling to 0. balanccd or unbalanced. 
;rnnsmission line of n.pproximately 5002 impedance, but may be fed from a single vlire 
.erio.l. 

The receiver sensitivity over 0.11 bo.nd.s is of the order of 2.0-3.0 microvolts 
'or 1 Yratt output to a loud.speaker, with modulation. 

3. The receiver operates from either a 100 - 250V 50c/s A.C. supply using the 
>upply unit, rectifier, No.5. (sec Tels K 220/5) or from a. 6V D.C. battery supply, 
ISing the Supply unit, vibratory, No.2. The pm7er supplies required. are H.T., 

D.C. at 60rnA, :l.nd L.T. 6.3V A.C. or D.C. at 3.5A. 
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9. Terminals are provided at the rear of the chassis for relay control of the 
receiver when required. These terminals must be short-circuited when not in use. 

DETECTOR 2nd A.I: Is::;; C;.:;: "' __ --' AMP 
V7 V9 

SPEAKER 

HEADSET 

Fig 1 - Block diagram . 

10. The circuit d.if'fcrcnces bct-:rcen the Uk 1 c.nd. Hk 2 receivers are :siven in paro. 
29. The in components noted. in Table 1001. 

BRIEF MECIL\NIGAL DESCRIPTION 

11. The receiver normo.lly is provided. for table operation and is housl3d. in 0. steel 
cabinet hinged lid. All models co.n be provided for rack-mounting in nhich cas 
only the ch!l.ssis 'lTith 0. stronger front panel is supplied. 

12. The physico.! d.imcnsions of the receiver in its cuse, complete with one coil ur 
;.lre ns fo1lo\1s:_ 

Wcight 
Height 

32lbs 
9 inches 

,[idth 17-& inches 
Depth 12 inches 

The diroonsions of individual coil units o.re o.s follm7s:-

. "eight. 2lbs 
Height inches 

It'idth 
Dcpth 

10} inches 
5} inches 

13. The receiver is assembled on 0. steel cho.ssis to is o.tto.ched 0. stoel fro! 
panel. The coil units, (see Fig 2), comprise four separo.tely screened cans. ·which 
house the aerial, R.F., frequency-changer and oscillo.tor coils together with their 

capacitors. luI four sections are mountcd. on a panel, to uhich is 
attached a calibration chnrt, shO':7ing the relationship bemeen dio.l reaoing und th 
frequency coverage of the unit. A to.ble is o.lso atto.ched for the record.ing of 
station dia.! settings. 
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Fig 2 - Typical coil unit 

EIECTRICAL MID HECHANICAL 
flTGlllEERnrG P.EGULATIOlTS 

14. TIle rnain tuning dial and drive mechanism is designed to provide the h5.ghest 
of re-setting and reading accuracy. An effective scale length of over 12 

feet is obteined by the use of a 20 to 1 reduction gear. The dial is in t;!0 parts, 
an outer dial engraved with 50 divisions having 5 equally spaced apertures and 
an inner dial geared to the outer but rotating on a separate eccentric bearing. 
The action is such that the numerals appearing through the aperture aQjacent to· the 

indicate the number of divisions that have passed the index, In this uay 
500 divisions correspond to 10 revolutions of the dial for a.n angular movement of 
the driven spindle of 100°. Interpolation to one fifth of a division is easy and 
the dial may thus be read to one part in 2500, The split, spring-loaded, \7orm uheel 
reduction gearing is housed in a substantial die-cast casing. The tuning gang is 
of very rigid construction, each section being isolated from the case and having 
its oun rotor earth contact. 

conTROLS 
(see Fig .3) 

1 5, '.Ji th the exception of pre-set ccmponents all controls are mounted on the front 
panel, together with the S-meter, headphone output jack ancJ. pilot lamp. The 
designation, circuit reference a.nd function of each control are given in Table 1. 
The aerial terminals are placed at the left-hand side of the chassis and are 
accessible through an opening in the side of the receiver case, The pOITer leads 
are terminated in a four-pin plug, for use with either of the supply units mentioned 
in para 3. 
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S- METER 
SWITCH 

SW4 

AUOIO 
GAIN 

I;> v 33 

Av'C. 
SWITCH 
SW2 

CW 
OSCILLATOR 

C27_SWl 

t I •• T_ 
0" 

Designo.tion 

Tuning control 

H.T. switch 

Plug-in coil 

R.F. 

Issue 1, 15 Jun 54 

TUNING CONTROL 
C 37."1.45_58 

IN COIL UNIT 
U.2.3.4.5.6,,,015 
C 36 ... 0 ....... 56 .... 57 

aND 
SWI 

H.T.SWITCH 
SWS 

Fig 3 - Front panel controls 

Table 1 - Front panel controls 

Circuit reference 

C37; C41 : C45 .: C58 

SW5 

L1 - L6 and L15 
C36: C40; C4a; C56; 
C57 

RV1 

Function 

Main tuning control. 
ClocID1ise rotation increases dial 
read.ing and frequency 

H.T. on/Off toggle switch 
from left to right 

R.F. and local oscillator tuned 
circuits 

Varies the gnin of the 2nd R.F\ and 
two I.F. stages, V2, V5 and V6 ' 
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Designation 

AUDIO GAIN 

Selectivity 
control 

FHASING 
control and crystal 
filter switch 

C.W. OSC. control 
and switch 

A.V.C. switch 

S-rreter 
switch 

General 

RESTRICTED 

Table 1 - (contd) 

Circuit reference 

RV33 

C46 

C47 

SW1 

CP:7 
SV13 

SW2 

TECHNICAL DESCRlFTION 

ELECrRICAL AND MECHANICAL 
ENGINEERING RmULATIONS 

Function 

A.F. volume control 

Cbntrols selectivity of 
I.F. stages when the crystal 
f i1 ter is in circui 11:. When 
crystal filter is not in use 
this control acts as a normal 
I.F. trimming capacitor 

Rotation from zero opens switch 
SW1 and brings crystal into 
operation. This control is 
then used for eliminating 
interfering signals 

Clockwise rotation from zero 
closes switch in H.T. line to 
B.F.O., V8. This control varies 
the pitch of the beat note 

A change-over switch. Die-
connects the grids of the R.F. 
and I.F. valves, V1, V2, V5 
and V6 from the signal diode 
(Switch to left for A.V.G. ON) II 

Normal on/Off switch. Connects 
S-meter in circuit when rcquired i 

6 . The circuit diagram of the R106 Mk 1 is shown in Fig 1001. The aerial, R.F'. 
and oscilia tor coil ' circu:i ts shown are for the J type coil unit covering from 50-
100kc/s. Fig 1002 shows the respective circuits for all the coil units. The 
circuit of the R106 Mk 2 is similar to the Mk 1 except as noted in Table 1001 and 
l?ig 1001.. Top and bottom views of the chassis are shown in Figs 4 and 5. 

wrial and R.F. stages 

17. V1 and 112. are conventional R.F. amplifiers. 'llhe aerial is transformer coupled 
the grid of V1 on all ranges by L1 and'La. V111.nd V2 nre transformer coupled by L3 

end L4. A.V.C. bias is fed to the ' two stages via R28 and R31 respectively. 
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Fig 4 - Chassis, top view 

Fig 5 .. Chassis t bottan view 

TEIECCWUNICATIOM 
E 

MI 

l:II-._-RVI 

Page 7 



RESTRICTED 
TELECOfl 
E 162 

Guin 

ELEC'IR lCAL. MID HECHiUUCfJ.J 
ENG UlEERllTG· REGULAT IONS 

18. The R.F. stn3es ure designed to ensure uniform gnin throughouit the tunin,3 
HiGh coils nrc used. in the R.F. trunsforners. The coils 
o.re so the primary circuit, us u whole, resorultes ::t :: frequency 
outside the lou frcquency of the coil unit. The prinury circuit therefore shm7s 

ns the tuning of tho receiver npproaches the 1m. frequency end 
of thc thus cornpens:lting for the d.ccre:lsing impednnce of thc sccondury. 

190 In the 1lL-30Hc/s b:lnd :l different 
ho.s been et:!ploycd.. The 
RoF. hns three 

'"ind \ sec FiG 6). The prir.l:lry 
is closely coupled. to the tuned. 

second:lry, being inter.round ..-nth it o.nd. 
t he nunber of turns. A grid 

'.7ina ':hich consists of :l lo.rge nUJ':lber 
of turns of fine ,lire is :llso closely 
coupled to the secondary. This grid 
'.7inclin2; -is outside the lo\{ 
frequency end of the b::md o.nd cOr.tpen-
so.tcs'for in the irr.pedo.nce 
of the tunec1 circuit. Gain cornensn-
tion is not enployed on the 
bo.nc. 

20. V2 is coupled to ' the frequency 
ch::nGer, V3, by the R.F. tronsf'on1er 
L5 c.nd L6 0 ; '. separate loelll. oseilla.tor 

er.1ployin3 a Hnrtley circuit is used. 
The output the loca.l 
V4-, is fod from the c:lthOde via. C7 to 

the screen of V3. The frequency-
operates uith fixed cathode 

bio.s o.nd i .• V .C. is not applied • 

4 

L _____ ....:... ___ 

Fig 6 - Gain compensa.tion, 
14--30Uc/s band 

3 

. Frequency drif't 
[ 
121. Frequency drift is cdniJ:dsed by er:tp1oying high stability components in the tuned. 

by t:IiIlicisin(1 tho' cf10etE of p.ny teq>erature ch:lnge. . Drift due to 
A chnn3es in rooo teq>eroture is reduced by the use of air. dio.leetrie trir.lmers and 
- tuninC; eo.p:lci tors and coil formers h:lving a 100 ternperoture cOefficient of 
1 The RoF. coil unit is int.o the set under the cMssis to minir:dse henting 
t froo the v:-.lvcs. The ter.1pcroture in the receiver is o.1so kept dmm by usinl3 a ' 
n: pa-:ler supply unit o.nd n .1ell ventilated cabinet. 

fi1 tcr 

22. crysta.l filter circuit is convention:ll in a.esign and. oper:ltes at tho nomino.l 
I.F. frequency of 456TCc/s. T';rocontrols arc provid.ed together "ith :l snitch ean,3cd. to 
the control for short-circuitinG the cyrsta.l when it is not required. With 
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the crystal in circuit, the in the brond position of the selectivity 
control, is approxi.r.1n te ly 2 5Icc/ s and in the sh.o.rp position approxir:l.o. tcly 200C/9, 
at 6ab dO\m. ;'lith the cry st 0.1. in circuit "ihe phc.sin3 control EO.n be adjusted to 
suppress any one si:;nc.l aiffcrin3 fron the desired. s:i[;na.l by 300c/s or 
Gore. The bridge circuit cor.ponunt values arc such tha.t ba.la.nce is obtnined. 
the pho.sin;3 control set c.t c.pproxir:otely the centre of its capc.city rance. Vlhen 
the is short-circuited i'y turn inC the phasinG control fully c.nti-clock:lise 
to zero, thc selectivity control o.cts :lS c. nomal I.F. tri.r.1r..er end. should be set 
for sensitivity. 

I.F. sta.l3es 

23. Thc output fron thc .:rsrsta.l unit is r.u!tched to the first I.F. V5, by 
thc tappin::; on L9. Thc t-:lO I.F. sto..'jes, in add.ition to cathode biasinG via Ra and 
R9 ruspectively, have 1 •• V.G. appliucl to their Grids throue:;h R3 o.nd R8. The sain of 
the t-;10 I.F. sta:.;cs to,3ether '::ith the second R.F. sta.c;e is mnrrually controlled bv th 
R.F. so.in-control, RV1. 

Detector o.nd i •• V.C. 

24. The (letector c.nd i •• V.G. (.;ircuits eq110y the first diode of Vl. A.V.C. is fed 
via. R19 to the filter circuits of the eontrolled. valves when the A.V.C. SYlitch is or 
\Then the A.V.C. is s\7itched OFF, the rr.co.n Grid bias of the controlled valves is mail 
tained. by the second diode, E'.t o.pproxi.m:ltely the so.me potentia.l o.s that existinG 
under no s:i.:;no.l conditions '.7ith L ... V.C. ON. The by-pa.ss ca.pa.citor, C15, in the secOl 
(Tiode circuit, removes o.ny stray siGna.l pickup or feedba.ek Y/hieh could produce 
partial fl. V .C. uith the S'.7itch in tho OFF position. 

25. The a.udio o.r:tplif'ier section of V7 is a. pentode in the MIc 1 receiver a.nd a trio 
in the Hk 2 receiver. The anocie load R18 a.nd V9 (}athode resistor, R25, differ in 
the ti70 receivers due to d.ifferent valve chara.cteristics. R16 and R17 arc omitted 
in the Hk 2. 

26. 'J'he ! •. F. output froJ':l V7 is resistance-capacitance coupled to the grid of V9. fc 
loudspeaker opera.tion. Khen the hea.dphone plUG is inserted in JK1, C18 is discoime 
fron the GI"id of V9, "which 'is then eo.:cthed the jack, JK1. 

c.rr. oscillator 

27. Thc C.W. oscillator is providcd with a. vo.ria.ble pitch control on the front par 
This control also opera.tes the s,ritch in the H.T. line to the va.lve. Ca.pacitc 
C20 prcvents feedback via. the heater circuit. 

S-r:cter 

28. The S-rooter l'Jperates in a. bridGe circui1t (see FiG 7). It is ca.l'ibra.ted. in 
S-units o.nd dbs a.bove S9. The bridGe circuit: is initio.lly ba.la.nced by R32., so th 
the roter c1.eflection is zero tinder no signal conditions vlith the R.F. gain control 
set to 9.5. FiG 8 Shm7S the relution meter and the actual siGn 
input to the receiver in It be seen from FiG 8 that ea.ch S-unit 
is equal to a. chan3e of approxi.nntely 4db. The 40db ra.nGe o.bove S9 level is used 
for cOliJlo.ra.tive checks on extremely strong signals. 
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ANODES OF SCREENS OF R.F 
I.F. AUPLIFIERS AND IF. At.4Pl..IFIER5 

I 
H.T.-

Fig 7 - S-meter, oireui t detail 

7 
/ 

j 

/ 
7 

100 
j 

/ 

V 
V 

/ 

/ 

V 
V 

I 
o I 2 's' • 7 • 

,1;'.-: Is' wtTO SCAU 
40 

Fig 8 - S-meter, sensitivity curve 
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29. The foregOing description covers all models, the main differences being listed 
belm7:-

R106, Mk 1 

(a) H.R.O. Senior: This is the original mod.el "hich is complete nith 
amateur bandspread (see para 32), crystal filter and S-meter 

(b) H.R.O. Junior: This is similar to H.R.O. Senior but without the 
special facilities emnnerated in (a) above 

(c) H.R.O.-lIt: This is similar to the H.R.O. Senior, less bandspread. 
but is provided. uith a plug-in gate 

(d) H.R.O.-MX: Similar to H.R.O.-M but ,lith built-in:: crystal gate. 

R106, Mk 2. 

(a) H.R.O.-5: This is similar to but uses ITBtal valves 
instead of glass. (see para 25 and Table 1001 for component changes 

roWER SUPPLY UNITS 
(see Figs 1003 and 1004) 

30. The Supply unit rectifier, No.5 (Fig 1003) consists of a standard fu1l-';7ave 
rectifier circuit using an indirectly heated rectifier, V1 (cv 1863). The smoothi 
circuit uses a capc..citor input filter C3, L1, follovled by a further stage consisti 
of C4A, C4B and. L2. An R.F. choke, L3, is included in the output lead. The H.T. 
supply is fused in the negative return lead by FSt. ( 2.50mA.) • The 'primary circuit 
is tapped for mains . supplies from 100-17OW and. 200-250V A.C. R.F. bypass capacit 
C1 and C2 filter the primary circuit. The ind.icator lamp, LP1, is Ylired across tt 
L.T. circuit. 

31. The Supply unit, vibratory, No.2 (Fig 1004) comprises a non-synchronous 
vibrator driven from a 6V battery through an R.F. input and spl1rk suppressj 
circuit. The indicator lamp, LP1, is V1ired into the input circuit. The chopped 
D.C. from the vibrator is stepped up by 1£2 nnd fed to the full-\7ave cold-cathod.e 
rectifier, V1 (CN 692). Comprehensive smoothing circuits are provided to remove [ 
traces of interference from the vibrator circuits. 

BAl-IDSFREAD co:u.s 
32. Some receivers of either Mk ma,y be equipped \7i th a set of coils a 
bandspread facility. Table 2 shm-rs the frequency coverage of these coils. It vri 
be noted a portion of the range in each case is extended to cover almost the 
\"1hole of the tuning d.inl scale. These coil-sets are aligned for a particular 
receiver in that the coil-set for a receiver nith metal valves 
(Mk 2) not operate a receiver using glass valves (Mk 1) nithout 
realignment. 
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A 

H 

C· 

D 
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Table 2 - Bandspread coils 
--- ------.-. 

General coverage Bandspread I Dial i 
!------ ---- .- .. 

14- - 3OMc/s 28 - 29. ?Mc/s 50 - 450 

7 14- - 1 4-.lJik, Is 50 - 450 

j.5 - 7.3l!c/s 7 7.3Mc/s 50 - 450 

1.7 - LJAc/s 3.5 4Mc/s 50 - 450 

Note: The next page is Page 1C01 
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Circuit 
ref 

---
RV1 

.' '1;:2 
R3 
R4-
R5 
R6 
R7 
R8 
R9 
RiO 
Ril 
R12 
R13 
Rill-
R15 
R16 Mk 1 
R16 Mk2 
R17 Mk 1 
R17 Mk2 
R18 
R18 Mk .2 
R19 
R20 
R21 
R22 
R23 
R24-
R25 Mk 1 
R25 M.k 2 . 
R26 
R27 
R28 
R29 
R30 

. R3 1 
RV32 
RV33 
R34-
R35 

Value 

101& 
51& 

5001<2 
300Q 
50102 

1001& 
1001& 
5001& 
2.21& 

151& 
250CQ 
5POJ& 

501& 
25::>1& 

301& 
201& 

Omitted 
1001& 

Omitted 
1001& 

501& 
500]& 

8000 
602 

10OJ& 
2501& 
1001& 
5002 

5001& 
300Q 

5001& 
30052 

21& 

11& 
5001& 

.501& 
201& 
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Table 1001 - Components 

Tolerance 
and rating 

RESISTORS 

1.1;2W" 
1/2W 
1/2W 

+10% 1/2W 
1/2W 

+10Lc 1/2W 
1/2\1 

- I 1/2W 
1/2W 

+10% lW 
±1O% 1/2\1 
+10% 1/2\1 

1/2ff 
+10% 1/2W 
+10% iff 
±10% 1/2l1 

!.10% 1W 

+10% 1W 
+10% 1W 
+10% 11zw-
+10% 1/2W 
+10% 2W" 
+10% 1/2V1 
+10% 1/2W 
+10% 1/2W 
+10% 1W 
+10% -. I'll 
+10% 1/2VI 
+10% l/m 
+10% 1/2V1 
+10% 1/2VT 
:±)o% 1/2W 
±107f 1/2fT 

HI 
+20% 2'(( 
+to;,; 1/2V{ 
±1O% 1/2ft 

I 
Location 

Variable C3 
E4 
G4 
H4 
D3 
E2 

. D1 
.14 
.14-
K6 
L6 
L4 
1<5 
M4 
KG 
L4 

L6 

L6 
IE 
Klt. 
L4 

Wire-wound 03 
M3 
M3 
J.t2 
N4 
IHI-
N4 
B4 
B4 
D4 
L6 
C4 

Variable . K6 
Variable K4 

L2 
D2 

Note: R9 varies with individual receivers between 11& and 51& 
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E 162 

RESTRICTED 

Table 1001 - (contd} 

ELEC'lR reAL AND MECHANb... 
ENGINEERrnG 

, Circuit Tolerance 
ref Value and ratint2: Type Location , 

I 

! C.h.PI.CITORS I ----- -- r ---.. - - .. . 
C1 O. 11J1? +20% b-OOV D.C. wkg H4. 

-10% 
C2 O.01IJF +20% 60CVD.C. Ylkg II4. 

-10% 
C3 ,0. ·'IJP +20% 4.00V D. C. wkg F4. 

.)11- I O. 1IJF 
-10% 
+20% 600V D.G. wkg 06 

i C5 O.11JP +20% 6CaV D. S. wkg E1 . I -10% I 

% O.1IJF +20% 4.COV D.C. wkg H4. I 
-10% I 

G7 O.01IJF +20% 6eoV' D.C. .... 'kg E2 I 
-10% I 

C8 0.251JF +2010 600V D.C. wkf1 J4. 
-10% 

C3 O.C11JF +20% 6COV D.C. wkg .J4. 
-10% 

C10 O.1IJF +20% 
-10% 

4.0CV D.C. wkg J4. 

11 1CIJP +15% 50V D. C. V/kg M4. 
- 0% I. 

C12 1COpP +5% 5COV' ]}. C'. v/kg L4. 
C13 25CpF +1C% 5COV D.G. wkg L5 
C1b- o .1IJF +20% 

-10% 
4.C:OV D. C'. wkg K4-

C15 O.01IJF +20% 600V D.C. wkg M4-
-10% 

! c16 SOOpF +10% tOOOW D, C. wkg 114. 
C17 O.1IJF +20% 4.COV1 D. C. wkg D4. 

-"10% 
C18 0.1J.lF +2016 600v. D.G. wkg N5 

-10% 
C19 +15% 

- 0% 
50W D.C. VTkg 04. 

C20 O.tlJE' +20% 400'T D. C. ..kg M1 
-10% 

C21, O.1!lF +201 4COV D.C. wkg 
-10% 

C22 O.1IJF +20% 400V D.C. wkg B'4-
-101-

C23 O.11JF +20% 400V D.C. wkg B6 _ 
-10% 

·-::;211- O.01IJF +20% 600T/! D.C. wkg E4. 
-10% 

I 
C25 O. ·'IJF I +20% 600V. D.C. wkg C6 

-10% I I 
C26 o .011J]" +20% 600V D. C. wkg. i C4. r .. ---- __ -,1 ... -:-1QzL ____________ ____ . ___ -'- ___________ __ - __ A. _. _______ ---
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---:-:c'.:.=: Ie.\L ;.l<n 
REGuLA': rm-:s 

I 

c·:· .. ,..,·,.: .... ...1..- ___ '-
, 

Vc:.lue i 
, :-e:i' t 

! 
C"""' _ f 5-35p5' 
--.,,... ...... O.01t-l:2 v'-v ! 

.... - .- ; 
\,.." ._ / 

.: :, 
, , : 1CCf]' 

0#'0 -,,,,,, 100p1" \""jc.:.... 
I 1""'<:7 ... ..: 

1J.J -' : 2pP 
I C36 i se", Table , C37 : 12-225pF I 

i ; see r::::..ble 
r " , " . I 12-22.:5i"-? -.J"-ri i 

-.... -... 
" ;:: 12-225p? 

, " . 
\..: .. J 

: r: ! _ " -;4, 

3-30)]' 
" 6-35!JF Vl ,":; 

",:;v a-8Sp? 
.; 6-85;:2 

':j:2 6-J.5r-? 
6-85:p? 

\. ::.j : see Table 
I C:;7 I Table I see 

-.' . , 
12-22SpP \ _-... . -...1 I ... .. ,.., : a-8Sp? 

"-,, 6-85pF ...... "oJV 

,-- v ' ! 50p? 
1CO:;2 \.. v_ .. , ' - 350?? 

..... -.; ... 1"" 4,50p? 
:;55 880:9:<' 

160OpE'-000 

CS7 2600pP 
: C'::3 !;.OpF 
I ;:;:;'9 12000F I : C:YO 85aPF 
i 

I 

I 
! 
I 
I 
I 
! 

1002 

I 
I 

1002 

I 
I 

1002: I 
1002 

I 
I 

I 

I 
I 

RESTRIC ':l'ED 

TU0le 1C01 - (contd) 

Tolqrance 
and rating 

I 

+20% 
-10% 

600V D.C. "!leg 

+10% 5COV D .. C. ,11·:g 
500V D.C. Ylkg +.JiJ 

+5% 500V D.C. vlkg 
500VD.C. \vlcg 

;150% 400V D.C. 'wkg 

I 
I 

+5% 500V D.C. 
-:;5% SOOV D.C. 

500V D.C • 
+w% 500V D.C. 
+10% 500V D.C. 
+10% SOOV D.C. 
:!:1 500V D. C. 
:!? 0 500V D.C. 
+10% 500V D.C. 
I10% 500V D.C. 

Type 

Variable 

Variable 
gar.g 

Variable 
gang 

Variable 
Gang 
Variable 
Variable 
Trin:mer 
Trirr:mer 
Trin:rr.er 
Trirr.rr.er 
Tri..1:1r.er 
Trimmer 

Variable 
Trirnr:.er 
Trimr:er 

1002 type 
1002 type 
1002 type 
1002 type 
1002 type 
1002 type 
1002 type 
1002. type 
1002 type 

E 162 

I 
Location 

1:!1 I N4 i 
i 
I 
! 12 
I D2 
! F5 

:!i'5 
M3 
A5 

B4 
05 

I 

C4 
:85 

E4 
C,5 
G.5 
G5 
li5 
l,:f-u:J 
J5 
1\5 
10 
C2 
C2 
C1 gMl 12 
L2 
C2 
G4 
P4 
E4 

JD4 
I JC4 

JB4-
JA1 
JA1 
JA4 
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Gircuit 
ref 

V1 
v?. 
V3 
VI.,. 
V5 
iT6 
·7 

VB 
V9 

SW1 
S\72 
Si73 
S\;4-
SU5 _ 

Table 1001 - (contd) 

Type Mk 1 I, 
. 1 

Type Mk 2 

VALVES 

CV1900 (6D6) CV1942 (6K7) 
CV1900 (ffi6) 

CV
1942 rK7) CV585 (1;06) CV1936 6J7) 

CV585 ? 6C6) cvt936 6J7) 
CV1900 6D6) CV1942 610) 
CV1900 16D6) CV1942 (6K7) 
CV1891 6B7) CV1990 6SQ7) 
CV585 60'6) CV1936 6J7) 
CV609 ( 42) CV5 11 ( 6V6GT/G) 

SWITCHES 

Crystal filter switch 
A.G.C. switch (toggle) 
C.'W. oscillator H.T. s'l7itch (toggle) 
S-meter switch (push-pull) 

(toggle) 

ELEC'lRIO'AL AND MECHANICAL 
ENGlNEERlNG RmULATIONS 

Location 

B5 
D5 
E5 
D2 
H5 
J5 
1.5 
M2 
N5 

G5 
L3 
M3 
L6 
06 

.Table 100l - Trimmer and padder 

C36 C40 C44 C56 0'57 
t , 

"':3OMc/s . JA' .' 14- 5-28pF 5-28pP 5-28pF 5-28pF -
JB 7 - 5-28plF 5-28pF 5-28pF' 6-3BpF -
.Ie 3.5 - 7.)Me/s 5-28pF 5-28pF' 5-28pP 5-28pF -
JD 1.7 - 4Me/s 5-28pF 5-28pP 5-28pF 5-28plF -
E 900 - 2050ke/s 5-28pF 5-28pF 5-28pF 5-28pF 6-38pF 

I F 480 - 960kc/s 6-38pF 6-38pP 6-38pF 7-56pF 6-38pF 
I G 180 - 430ke/s 5-28pF 5-28pF 5-28p]lt· 5-28pF 6-38pP 
I H 100 - 200ko/s 6-38pF 6-38pF 6-38pF 8.5-75pP 1 (,-97pF 
I .J 50 - 100ke/s 6.5-45pF' 6.5-45pF 8.5-75pF 8.5-75pF 
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AND' ){ECHANICAL 
.. ENGINEE:ro.NG .REGULATIONS 

COIL STAGE 

AERIAL 

FRE.QUEHCV _. - . ' 

5()-tOOkc/. 
....... J 

"IIEOUENCY' 
1OO-200<cJo 

TYP£H 

At. COIL 8,' : . . : . 
cu C.>6 

'-I , CI , . , 
LZ • l.t 

2 2 

-..cY' -. p'1(QU£NCY 

<4eo·t60 Kclt 

""' r 

'....,.,.NCY 
(H-l-OS Wei-
""' . 'OEQufHCY 

"'-4-0 Wc:.I. 
T_JO 

,II(QU£HCT 

H-' .. tAc/o 
""' .JC 

'II£OUE>CT 
'7'O-t4'4 We/. 

T"""", 

:3 
· LI 8" .. : :; 8,' ,. : 8,' ,. : :;' 8,' ,. : :;' 8,' ,. : :; 8,' '" : 

\.1 . (. LI LI \.1 LI 
3 . 1 1 S .3 1 

Ll Lt LZ LZ U '-2 

At. CDIL 

2 H" 2 2 HOI 2 2 2 

TELECQAUUNIC ATJClNS 
E 162 

_QUtNCY 

... 0-»0 .... '. '''I'( .JA. 

.[ . C.OIl 

I 

L' 

2 

FIRST 
R.F. 

TRANSFORMER 
:3 B ct ct ct ] ct ct D. 

SECOND 
R.F. 

TRANSFORMER 

LOCAL 

OSCILLATOR 

HFl 3 NF2 3 HF2 3 HFI 3 H'2 3 NFl 3 NFl 3 H'2 3 - HFl 3 

::3 ::3 ::3 ::3 ::3 ::3 ] ;:3 tJ .. ' 
LS L> eS L> W LS LS W . e. e, I, L' L6 ' 

I 

0'"" 4 0"'- 4 osc 4 osc 4 osc 4 osc 4 

v--o' EE' , tEl tE' r---_--_O 

CS1 c S7 C6S CS7 d7 

LIl • LIS . J ell J LIl""" J U, 00' , u. 
• • • , 

cu C54 

.. 4 .. .. 

EJ EJ EJ Ei EJ 
.oe V"Lvt' ('tI' CJ6. 4C . ••. 16_S1. "' ' ..... , tOOl 

Fi!; 100;: - In(li .1duaJ 'coil uni 
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• 
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ENGINEERING REGULll'IONS: 
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SKI 

' - .00.1 

. 1 ,' •• 
.:-;0;:4 

L.T.6·1V 

+ 
L3 

H.T. l50V 

+ 
:I 
Go 

> 
'0 

-

-. 

57,Maint/4016 
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---
L2 

LP I 

---
LI 

FSI 
l50fllA 

230V 

OV 

IOV 

lOV 

CV 11163 
BAst CONNECTIONS 

SWI 

00 ° 
10 0 4 

OUTPUT SOCICET SIC I 
CONNECTIONS 

Fig 1003 - Supply ur.it, rectifier, No.5, circuit diagram 

C:I 1,000",. ItLttCTROLYTIC IZ vo.c. ItZ ellA V4 WATT 
cz 25 liP 12 y D . C. yal YI8""TO" NO.2 > X 
C3 10/OF ttLtCTROLYT IC SO.., D . C . VI (OZ4) 00 t- + I C4 e JjF tLttCTROLYTIC 500 v D. C. LI L.F. CHOI<r. ..., II: 
CS tLtCTROLYTIC SOO v D · C . LZ It.". ,j -c ..., I-' 
ce O·I.uP TU.ULA.R PAPttR 450Y D. C. L3 .,",OOTHIHG C"'OMIt tal % % 
C7 O ' OZJlr TuaUL4" aooy .... c . TRI I.OL4TING TRAHsrOR"'ttR 
cll O ' OOIS jap MICA. TltZ SV VIII""TO" TRANSFO" ... t:A 
RI SMA V4WA.TT ,.SI 20 At'lP FUSt!. 

Fig 1004 - Supply unit, vibratory, No.2, circuit diagram 
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TELEOOriilUl':J:CATIOIIS . 
E 163 

Command. of the Ar:ny Council) 

RECErTION SETS. 1 MID 2 . 

GEllERAL 

1. No adjuntolents, those detailed in this Regu2.ation, :-:ill be maa.e to the 
receiver b3r unit repair since acctC·r'.c:." ant of the set 
depenc1. on very acctt:-ate aligr.ment and adjustment carried out in Base workshops. 

2. For techn:cal c.escri;)tion, . circuit oia.gan's and cOIClponent tao:!.es, refer to 
Tels E 162. 

SETTTIiG-U? llISTRUCTICrIS 

3. The receivet" is set U? fer normal o::!eration as foll0'.7s:-

( a) 

(bj 

(c) 

( dJ 

(e) 

(f) 

(g) 

Ensure t;1at the pOVTer supply unit is connectec. to t;le set, 
b'lt it is at this stage fmitched OFF. For from ·IOO-250V A.C. 
rT'.ains use the SU7".:.11y unit, rectifier, No.5, and for 61/ D.C. ;)attery 
o::>e:-ation use the unit, vibratory, r-To. 2. 

Select t;le 8.7?rapriate !Jlug-in coil unit and insert it in ?osition i..'1 
the recei-vsr (see :?a:-a 3, Tels E 162). 

Com1ect t!1.e if requirec:., to the terminals a.t the rea:- of the 
set. If a loudspeaker is not usee, terminals must lle short ... circuited. 
Do not the loudspea!:er on the receiver cabinet. 

The aerial termL'1.3.].s are looatee on the left-hand side of the receiver. 
If a single \"lire aerial or unbalanced feec..er line is to be used, connect 
the aerial or feeder leae. to the teroinal nearest the front :1anel and 
connect the fle=:ible earth lead to the other terminal. If a balancec1 
transmission line is used, cormect it to both terminals and ill +115.s case, 
the fle::ible earth lead is not used. 

S\1itch on the P.S.U. ana. switch on the H.T. to the receiver at 
(terminals BSrr at the back must be short-circuitec. if the receiver is 
not to be used on a relay system). 

Ttme the receiver by setting the aial to the scale reading givan by the 
calibration chart on the coil unit for the frequency desiree... 

Set t:1.e RS. GAIN, RV1 and AUDIO GAIr:T, RV33 to give the required 
level. 

The selectivity control, 046, ,·:hen used with the crystal fll ter in ciDcuit 
:n.i.nin"IUL'1 selectivity in the vertical position. Selectivity is 

increased. by rotating the knob .. ,ay. tIle crystal filter is 
not in uae, thin cont.rol acts as an I.F. trimr:1er, and should be set to 
give !!It.'U:jJnun vC'lurne. 

Page 1 Issue 1, 2:) May 54 
Distribution - Class 860. Coo.e Ho. Ji 



TEllCOJiEUNI CAT ImrS 
E 163 

RESTRIc'rED 
ELECTRICJ'.L Aim HECI:ANICAL 

EliG-TITEERlNG REGULATIONS 

(j) The :;:]:-:ASTI:G control and cr:rstal filter STritch is uhen receiving 
C.-}. H.C,'}. In position a the crJ'stal is s!10 .. in any 

t:1e ili'\.SnrG control may be used. to eliminate 8.J'-J one 
interferin3 station more than )OOc/s away fran the station. 

(1:) The C .f.' . OSC. m .... itch and control is use& on to give an auLible 
note, or on il.C.:-:. to assist in the location of a r:eal:: station. Rotating 
the control varies the pitch of the beat note. 

(1) The A.V.C. srdtch, SIT 2 , may be usee!. as reCluired. on R.T. or ii.C: .. ' . A.V.C. 
should. not be useC'. 'l7hen the C .. H. oscilJ.ator is in o:,?eration. 

4-. If it is desirec::. to change coil unit uhile the set is in opera tio;1, the 
:i.T. !Just first SY:itc:lec..OFF at S17itC!1 Si·i5. 

ROUTllfE TECHHICAL HAllfTllTMlCE 

Rece:.·"ej: 

5. Daily:-

(p..) Checl: all controls for smoothness of action and freec._om from ba.cld.ash, 
especially the main tuninti control. If the tm1ing control is defective, 
re:Jort immediately. Do not remove the worrrm'heel casing. 

(b) Clean the outside of the case. Examine external cabJ.es anc .... 
ensuring t :lat these are in good condition and. that all connections are 
tight. 

6. Honthly: -

(a) Rer.nve the receiver from its case and remove the baseplate. Brush f)ut 
all dust, being careful not to any R.F. niring or d.anage the 
vanes of the tuning capacitor. Remove the coil unit ancl cl ean out tile 
coil compartment. If a portable air blower is availaole, use this in 
:)reference to a brush for cleaning the equipment. 

(b) Chec!:: all valves for top ca:?s and bases, re)lacing any that are 
defective. Ensure that all valve pins make good contact uith their 
sockets. Test all valves. 

(c) E;:amine all sold.ered. joints, repall"lng any that are loose or broken. 
Check t:lat all components are firmly mountec.. and that no fixing nuts or 
screT1S are loose. 

(a) Ensure that the contacts on all coil units and in the coil compartment are 
clean ana. ma!:e sood contact ylith each coil unit in :!?osition in 
Clean the earth contacts on each gang of the 
and lubricate 17ith a trace of grease PX 7. 

(e) Checl: the calibratton of the receiver on all bands, using the 
':rt'..Vemeter, class D, cr tlle Frequency meter, SCR 211. If re-calibrntion 
or re-fliignment is necessary, the set must be returned to Base '70rl:shops. 
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163 

7. Monthly: -- ---
Remove the P.S.U. fror.l its case ana. clean it thoroughly. Check all cort.flecting 

"ires and soldered. joints and the continuity of all choke me: tral1.sforr:ler 
nindings. Check the external cable to mains or battery. all in?ut and. 

voltages on load. If both ty:>es of p.S.U. are both units should be 
chec!:ed. 

Unit maintenance record 

8. On comoletion of maintenance the approI'riate entry will be mace on Jill' :32661 
(see Table 1003). 

9. In the event of a fault cccurring on the receiver, it may be 

(a) by observing the action of the controls 

(b) by malting the voltage and resistance checks detailed in Table 1001 

(c) by detailed testing of ccmponents. 

10. Table 1001 has been drawn up for a },lk 1 receiver. The carrespond:i.ng values for 
the Mk 2 receiver should generally be similar. Where the values differ widely, both 
are noted. The readings were taken \D'lder the following condi tiona, using Instrument 
testing, universal, 46 range, Mk I or 50 range. 

(a) Sititch OFF 

(b) AUDIO GAm at 10 

(c) A.V.C .. 'OFF 

(d) C.W i osciliator OFF 

(e) Selectivity set vertical 

(r) PHASJlTG at 5 

(g) R.F! GATI-rat10 

(h) H.T. OI-T 

(j) No phones in use and louC!.speal::er terminals linked 

(k) Coil unit for 5O-100kc/s range. 

11. Table 1002 gives a number of I'ossible faults and the action .• 

Note: The next page Is Page 1001. 
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Table 1001 - Voltage and figures 

!! Valve base ID.e. voltage I Resistance I 
ve !Zlect:-oci..e 'Pin :No. ,to chass; S I to chassis 

; i 1 r l.iIe 21Hk 1 11k 2 Mk 1 I 1!k 2 

! Vi .Anocie 
Screen 
Cathod.e 

I V2 ! 
! 

! V3 

: Cathode 
: , Grid 

, ':.noc..e 
: Sc:'een 
! C.-:.:;;toda 
i G::-iCi. 

I
' i 

5 1.5 

I TiC 

3 
4 
8 

TiC 

250 
65 

3.0 I 
- I 

; 'Ii 4 ' i .:'r.oc.e I' g2 I .3 250 
, Screen· 4 100 

! I Catl:oc..e 8-

220 i 30Ml 
85 21;1<0 

{OkO 

Remarks 

1.5iil with A.V.C. 

:MaJ.."'il::nml \'lith 
gain 

! Grid TiC TiC -2.4 

I 7:3 I -'..r.oci.: 
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llTGJ1-1m2J:iG 

T.:1ble 1002 - Paul t location 

S "j':.:") t 0:1 ?ossible raul t 

Set c.e.::..d (a) Paul t ,in cr.er supply 
unit or leaCl.s 

I. 

. '.,.i<V 

=::..:::-,; (lead., out (a) li.T. on receiver 
:?ilot :;'c;.;;:p lights 
.... ,. 

I 
I 

' I 

I 
I 

I 
I 
I 

- t·· T I ( ) '::I ul' .. A -::I t . ':"1;:;; c:.e::.a. ou n.., a l! a: "Cs:ua . ' sages 
and present 

I (b) Faul ty phones at" 
louds:) eake:t" 

Action 

1. Zxamine all leac.s 
anC: plugs 

2. Ca) Test fuses 
anL ::.nf ica tel' la..::..). 

vilve. 
Test SrN, C1, C2 

(b) 
l)OCel" tl"ansfOl":..ler. 
On D.C. check 
battery volts. 
Recharse if 
m-.eck Iuse ana. test 
s\;'itch 

Test switCh on receiver 
anc: e::::amine external 
connecting leac.s I"l"om 
p.S.u .. 

2. Test P.S.U. as follous:-

(8.) 

(b) 

A.C. r.orl:ing: test 
fuse F1, V1 (CV1863), 
CJ, C4J." C43, L1, LZ., 
a.nc: L3. Test 
secondary Td.l'ldings 
of transf'orriler 
D. C. iTor if' 
vibrator not fttnction- , 
ing replace ui th 
knmm Good one. Test 
ViA. (CV692) '0:/ 
replacel;lent "i t:i lmcwn 
good one. Test all 
associatee.. SI:lOot::i."'lg , 
cOLt'onents. 

1 • Check vol on :? ins of 
V7 and V9 (see Ta\)le-
1001) Test valves \)y 
re-glaoing th6:'Jl '1i th 
kn.otm good: ones 

, 2. , Test louds:;>eakez- ant: 
output trCll'lSror::..ar or: 
phones. jacl: 

for, good. contact' 
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Sympton 
. . 

4. , No signals but (a) 
noise ?resent 

I 
! I 
I 
I (b) i 

I 
I 
I 

I 
I (or 
I .. 

5. Low sensitivity (a) 

(b) 

(0) ' 

(d) 

RESTRIOTED 

Table 1002 - (contd) 

Possible taul t 

Faul t in local 
osc:Ulatar 

Faul t in R.F. stages 

Fault in I.F. or 
stages 

Low H'.T. · valts 

Val ve faults 

Fault in R.F. 'or 
stages '. 
Faulty aeri8J. system 

" 

TELEcxml.mN:tOATION: 
E16 

. 
Action 

. 'f 

1. Measure voltage at pins 
of V4 . (see Table 1)- Test 
V4 by replacement with 
lmcnm good . one • If: 
coil Unit is suspected 
change band 
and rep art as neoessUT. 

2. :M:easure vol tages ' on . pins 
of Vi, V2 and V3 '( see , . 
Table .1) re,laoe ·· valves . 
with knmm good ones • . 
Test .receiver on another 
frequency band · 

3. Measure volts at pi:os .ot 
V5, v6 and .V7. 
valves by replacement 
with knOtm good . ones 

Check supply vol Test 
p.S.U. and replace arq fault 
cauponents 

all valves one at a 
., time. AlT18.YS l."eplaoe the '. 

ald valve if sensitivity 
, . does not improve , 

Take aotion as detailed in. 
4 above '-
Inspect and repair-aerial .. 
system 

Page .1cx. 
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TELEC01,!1.1JNICATIONS 
E 164 

INTRODUCTION . _ .. -- - - ---

ELECTRICAL AND 
ENGINEERING 

1. This regulation should be used in conjunction with Tels E 162 and E 163 which 
contain the technical description, circuit diagram, component values and unit 
repair information. 

of ..ganged, tor assembly 
(Figs 1 and 2) 

2. Remove the four panel retaining screws from the front pDnel and the three 
screws from the rear of the case. Lift the cabinet clear of the chassis. Turn · 
tho tunin3 dial anticlockwise beyond zero so that the dial stop 1" is engaged and 
the capacitor vanes ere fully mcshed. Loosen the grubscrew securing the dial to 
the drive shnft and remove the dial. Do not disturb the annular ring gear within 
tho di:D.. Unsolder the leads to the capacitor sections. Remove the four bolts 

the c::-..pn.ci br assembly baseplate to the mounting shelf and ... vi thdra.w the 
.thole ass(''ITlbly frem the chassis. To rcpla.ce the assembly, reverse the procedure 
detailed above. 

3. Remove the dbl anc1 ca.pa.citor assembly as detailed in para 2. The 
correct rela.tive positions of the two parts 8f the dial are sh8wn in Fig 1. Care 
must be to ensure that, .nth the displaying the 0 at 11 o'clock, 
the tWJ retaining springs are in the position shown in Fig 1 Dnd the dial grubscrew 
is at 3 I clock, ,Then seen the front the dial. The springs must nat 
be a.b8vc the apposite sices of the holes in the dial, which pasi will sho'TI n. 
o in the dial window but vnth the lying a.lmost opposite the O. If 

inc:::rrectly the springs will be stretched against the sides of the hales 
instead 8f travelling clockwise acrass the space provided. 

4. Rcmave the tap caver af the gearcasing by removing the four scrcv/s, B. 
Secure the twa halves of the split pinian, C, by a piece Jf stiff wire wrnpped 
craund the teeth. Remove the four screws, D, from the drive shaft bush, E and 
remave the bush, The tXive shaft warm can now be freed fram the pinian and 
wi th:::'!rmm fr::m th e gem- housing bringing with it the tVT') ... vashers, spring and ball 
bearing. 

·5. To r0place the assembly reverse the proceGure c1etailed above. the ward 
I top' :.m the drive shaft bush. Correct orientati:::m of this bush is 
essentid t::; :::bta.in the correct pasitianing .)f the eccentric bearing supporting 
the nt.lr:1bere(! Cicl. pla.to. 
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__ .. ... .. the gang tor 
(Fig ·2) .... 

6. The gang must not be dismantled unless absolutely necessary. Each pair of 
rotors and stators are carefully matched and it is important that each 
marked before dismantling to ensure reassembly in the same order. 

7. Remove the gang assembly from thc set ns in para 2. Remov0 the gearcase top 
cover and the drive shaft bush, E. Secure the two halves of the split gear, C, 
by .:l piece of copper wire wrapped around the teoth. Remove the drive spindle as 
detailed in po.ra 4. 

A 

c 

j 

Fig 2 - assembly 
Page 4. Issue 1,15 Apr 54 



tf.EcTru:CAL AND ·MECHANICAL 
ENGINEERING REGULATIONS 

TELECOMMUNICATIONS . 
E 164 

8. Slacken off the bearing screws, F and remove the three nuts from the and 
plates, G. Remove the two screY,s, H, securing the outer stator insulator bars to 
the endplates. Remove the cndplatcs and spacers, J. 

9. Loosen the Allen-screws, K, securing the outcr rotors to the spindle and remove 
the rotors taking carc not to distort the vancs. Remove the screVlS, L, securing 
the inner stator insulator bars to the screens, M, and removc the screcns complete 
.ath outer stators, N and spacing pieces, O. 

10. Remove the screws, P, securing the inner stator insulator bars to the gearbox 
and remove the inner stator assemblies. 

11. Loosen the Allen-screws securing thfJ inner rotors to the spindle and remove 
thc rotor taking care not to distort thc vanes. 

12. Loosen the setscrews, Q, securing the lnrge drive gear to the spindle and 
remove the spindle. Note that the gear is a die-casting and should be handled 

and not allowed to drop out of the gearbox. 

13. Reassembly is carried out by reversing thc procedure detailed above but \tith-
out tightening the rotor setscrews until the cneplate bearing screws been 
adjusted follows. 

14. After assembling the endplates and tightening the securing nuts, leeate the 
spindle centrally between the bearings by slackening off one bearing screw and 
tightening the other until all end play is just taken up leaving the spindle to 
rotate quite freely between centres. The bearing screws must not be over-tightened 

15. The rotors can now be lined up with their respective stators ensuring that the 
vanes are centrally located and the setscrews tightened. Chcck that the position 
of any stator relative to the remainder is the same by lining up at the maximum 
capaci ty with the fronl; edges of the vanes in line. 

16. Replace the drive spindle with thrust spring, washers, bearing and cover, 
ensuring that the latter is the correct way round. Replace the large gearbox 
covcr temporarily. 

17. Position the rotors so that the 'toes' of the rotors are about 3/32 inch belo 
the 'toes' of the stators (ie just over the maximum capacity position). Rotate 
the drive spindle clockwise until the dial stop is engaged; remove the gearbox lid 
and tightcn the setscrews in the large gear wheel. Do not overtighten the scrayts 
or damage to the spindle will result. 

ALIGNMENT AND SPECIFICATION TESTING 

General 

18. Models having air-spaced I.F. trimmers generally require very little adjuzt-
ment as a result of day to day use and must not be ili.sturbed if tho !.r'. runplificr 
'has not boen repaired. The alignment of sets having compression type trimmers 
must be checked each time thu rucciver undergoes repair. In the former case, it 
is necessary only to check the alignment to the crystal frequency (sec para 24). 

19. All adjustments and tests on this receiver must be carried out in a . sereenec 
cage. 
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ELECTRICAL AND MECflA}Q 
ENGINEERING E 164 

20. The following test equipment is rcquired for alignment and specification 
tcsting:-

( a) A _ covering 1 25kc/ s to 3(}.{c/ s. 
(cg Frequency meter, SCR 211) 

(b) ..Qsoill,aj:;pr 
(eg .Oscillator, bcat frcqucncy, No.5, 7 or 8) 

(c) Jill for measuring powers up to 5,00OmW, at 7,000 ohms 
reg Wattmeter, iI..F., No. 1 or Meters, output power, No.3) 

( d) A---1, t mill timeter 
(eg Instruments, universal, 50 range) 

(e) S:j.gnp...Lgf119]:"ator.s covering the frequency range 85ke/s to 3CMe/s. 
(eg Signal generator, NJ. 12 (or Signal generator, No.1) 

generator, No. 15 (ar Signnl generator, No.2»). 
(r) isolating transformer 

(cg \'fi 0089) --- -
(g) to match 7,000 ohms. 

Test e:mCi tbns -------- -
21. Unless otherwise stated, the output meter set to 7,0000 impedance will be 
connected across the of the transf',Jr1ilcr, the primn.ry 'Of thc 

being connedtud to loudspcaker terminals. For all R.F. tests 
and acjustments thc sign.u gencrat::>r will be modulatec1. to a depth of at 400 cis 
f:Jr LF. tests it will bl} noc1ulated 3016 at 140 q/s and f:)r crystal tests it 'Vlill 
be m:Jdub.ted 3010 at 90 cis. 

22. The H.T. must be 250V± 10V, and the L.T. v:Jltage 6.3V. The R.F. 
must be set at position 10 and the S-meter must be switched off. 

23. Set the receiver contr:Jls as f:Jllows. A.F. gain tJ position 10, C.W. 
off, A. V.C. off, tuning tual to 0, selectivity t:) maxirnt.nn signal 

ic vertical and phasing off. Connect the (or headphones) 
!).er:Jss the output meter. and the signal generat:lr, set up as in para 21, direct to 
the gdd of V3. Short-circuit V4 grid t'J chassis. Insert e:lil unit E. Using 
the frequency meter, tune the signal t:l 456kc/s and vdth an irput 
of 1mV, which sh:lulc be reduced as necessary during alignment to avoid 
line up nIl I.F. transformers for maximum output. 

24. Tune the signal genernt:lr t:J 2Mc/s, svntch off the and switch on 
the. C. VI. :)scilla.tor. Set the phasing c:lntr:ll to the mid-position and turn the 
selectivity c::>ntr'Jl fullY cl'Jckwise. Rem:lve the from the grid of V4. 
Tune the receiver f'Jr peak output, set the C.W. oscillator control f:)r approx-
imately a 1kc/s beat n'Jte. Then tune the receiver thr'Jugh zer'J beat to a 1kc/s 
n:lte :)n the other side, increasing the signal generator output as necessary to keep 
the v:)lume c:lnstant. The phasing must now be set for minimum output and 
this setting mtec1. Retune b the crystal peak frequency, switch off the C. W. 
oscillator and svatch on the signal generator modulation. Retune all I.F. trans-
formers for maximum output. The I.F. circuits are now aligned to the crystal 
frequency; the response must be checked as follows and must agree with Table 1. 
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TELEC01,iHUNICATIONS 
E 164 

25. 'riith connections o.s in p.:l.r.:l. 23 but ylith the loudspeaker disconnected o.nd 
to V3 grid removed, set the signul to 456kc/s on the rncin 

'j'unv the dia.l for output, v::'..I"'Ji l18 the selp.ctivi ty control as 
necessary. This setting should not then be disturbed during this tost. Set the 
signal generator output to 100/lV, and the A.F. gain for 200mW on the output meter. 
IncreClse the input to UsinG the signal main dial, detune en 
either side of thu peak until the output mder o.gain shows 20Cmll. The frequ(;ncy 
difference of the settings is the bandvlidth Cl.t 6db Repeat for 20, 40 
Clnd 60db do ... m and for 6db dO'lm ... Ii th the selecti vi ty control fully clock:rise, detuning 

si.!Sn:ll lSenerator about 20kc/s bei'ore incr(;.:lsing the input n.nd decrc.:l.sing the 
input before tuning through the pcn.k, to o.void d:un:lge to the output metor (Table 1, 
ituI!'.s D. to e) 

Fig 3 - I.F. Response curve 
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TELECOMMUNICATIONS 
E 164 

ELECTRICAL AND 
ENGINEERING REGULAT1. 

26. The LF. response must be synmetrical and free from double humping. If 
either of these faults appears to be present, plot the entire I.F. curvc. A 
specimen curve is reproduced at Fig 3. The dotted portion shows incipient doublet 
humping. This can be cured by careful adjustment of C48 but as this trimner 
seriously affects the gain of the amplifier, a compromise must be made betwecn gain 
and ideal curve shape. Asymmetry can be cured by very slight adjustmcnts to tho 
other I.F. transformers; increasing thc primary capacitance and decreasing the 
secondary - or vice versa - will unually clear the fault. 

27. No hard and fast figure of I.F. gain can be given for the R106, o.s it is 
on the value of R9, which be anything from 1kO to 5kD o.nd is chosen 

in to give a satisfactory overall ·performance. If, howcver, an output 
of 1W cannot be obtained with conditions as in para 25 for an input of ,nth 
R.F. and A.F. gain-controls at maximum, the I.F. or A.F. stOoges require attention. 

Crystal filtcr check 

28. With thc connections as in para 25 but with the phasing control at thc setting 
in para 24 set the main dial of the signal generator to 456kc/s. Adjust tho 

incromento.l dial to the crystal peak frequency, as shovln by maximum output on the 
output moter. With a input, adjust the A.F. gain-control for 50mW output. 
Increase the input to 800J-•. V and detune the ir..(!remental dial for 50mW on the ::lUtput 
meter. Switch off the modulation, remove the signal generator output lead from 
V3 and with the frequency meter loosely coupled to it, determine the signal generator 
frequency, increasing the output if necessary to obtain a clear beat note. Repeat 
on the other side of the response curve. The difference in frequency is the band-
width at 6db down and should agree wi tll Table 1 (item f). 

--
! Item l Attenuation Bandwidth Control settings anG test conc1 itions : 

I 
! 

a 6db Not less than 3. 5kc/ s Phasing control at 0, selecti 
b 20db Not more than 8. 5k,%s control set for maximum signc.l 
c 40db Not more than 16kc s signal generator modulated 3CJfo 
d 60db Not more than 25kc at 140 CIs 

vity 

e 6db Not more than 2.5kc/s Selectivity control fully cloc k- ! 
wise. Phasing at 0 

f 6c1b Not more than O.4kc/s Phasing at setting, any 
position of selectivity contro 1 

.-----
Table 1 - I.F. response data 

C.W. oscillator 

29. With connections a3 in para 23 tune the signal generator for peak output. 
Switch the and switch on the C.W. oscillator. Zero beat should be 
found with this control at pcsition 9. Trimmers C59 and c60 must be adjusted to 
give this result. 

Page 8 Issue 1, 15 Apr 54. 
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30. Nine :??. coil 1,,;.."1.its are providGd with the receiver. They arc ali3ncci in 
as a cc::;>lcte cCJ..uipfficnt a."1Q.. should r:.ot nor;:;,ally rCG. ... ire c.::.j. 

-,.. service, If' r.o· .. ;c;vcr a coil unit is r"placoci tno align:r..::nt snould. cnockeci 
in the follcvring ;;.m-.r.er. 

Coil 3 to J 

31. Vritn the C.YI. cscillc..tor in position 9, R.F. gain at 9, L.F. gc..in. a .. t 10, 
off, Elt 0, selt;ctivity con:;;rol vertical <:-''1..:l the loudspec..lcc:!;' cc::-:.;c-.;ed across 
the output ;:.oter, the tuning to 490 ar.ci loosely couple froQ.uer.cy woter 
set to tc.e on tno coil w"1it tc.e 
tor::-ir.c..l cf t:-.e receiver. Adjt:zt C56 :, ... vr zero oc.:..t. Rotn:tc the ,tur.i::-.g Ci.:..l to 
50 roset tho C57 (pc..t6in.3 for' 
If t:-.is tmcnt prov(;s insu:f'ficicr:..t, t;.:c sr.ort-circui ted. turn, cOi..:.pld, to L15, 
must be adjustcd, tms in tile: gcr.erc..l Gircction of' tho .... :in:.lir:.J 
the tr.e GirGction of the tho 
inductc..r.cc. This is El c..cjust=cnt .:..r.t :::.ust be carefully c.:..rricd out. 

32. ',Tnen the local oscillator h:lS been ac.justcc. at ti-.. c L.? en::. of the 
test =ust be rcpcatcG. th.en t::e L.? ond testce. \..:::-:i1 the cali-

bro.ti0n over the whole of the bal'lcl is v:iti-.in of the .ir..u..catec. 
Note: As frequency uleter SCR 211 not cover 90kc/s it ':dll be r.ecessar'J 

'wi th coil unit J to cheek the second ho..rconic of the sigIUll generator I tuned to 
90kc/s, c..gcinSt the sea 211 tunod to 180kc/s. 

33. R.P. stages c.:..n noVi be uligncd to tIl(; local oscillator. S,,·d.tch off the 
C.W. the meter by the sigrAl Suitcn 
on the ::loc1ulc..tL;.r., c..."J, sot the output t;:; 10!-LV at approx:i.I:ately the frec:.\lcnC'l..T i."'lC.icatc{ 
by 490 on the rccci vel' tUI".ing CioJ.. Sct the turing cial at 490 <me. t'J.ne tr.c sigr..cl 
generator for output on tho reGucing A.F. gc..in as 
C36, C40 c.nc. C44 I::US't now be a<ljustod for =.D.XiJ:lu::. output. No L.F. £'..d.juSt:::Gr.ts arc 
proviced 'for these coil units. 

Coil units J;'" to JD 

34. The calibrati::m -.:Jroccc.ure at thc R.F. end of tho band is icentical 
for coil ur.i ts E t::J J (para 31), except that for coil unit JA twv settir.;s of C56 
arc possible. The value is correct ie frequancy 
higher than frcG.ucncy. 

35. Calibration at the L.F. end is by I:lOving either a turn 
inside the coil, or, in tho coso 01' UI".it J.i) scro':rin; a bro.ss slu; in'to or out 
of the coil. coil inductc..."lCe is ..... 'hen the cour .. ter-turn r'.Z'oS i:rthe sa:c 
dirccti::m the I:'..:lin wineing, or the br:lSS slut; is out 6:' the coil., .. It 
is at a wini...-u=l when counter-turn. woves in the oppositc to the tnin 
vtindir.g, . or .... the brass slug is at tho centre tha coil. of ,those 
arc cri "tictll As in tr.e case :;,f c:Jil urd ts E t:J J, cc.li-:;):-::.:t:'O:l 

sn.:Julil be rcpcc.tec.. c..t €:.::..cl'l of band until the cru.ibr:ltior.. is 
vtithin z3fo of tho 

36. R.F. is Z to J, 
concerned C36, C40 C!;1.. . .i th;: L.:? e:-.c. is ::-.ac..e by a 
turn as ir. .35. oe at 01' t::13 oa.,C- . 
tho R.? arQ tho • 
.Issue 1, 15.A.pr 54 9 



RESTRICTED 
ELEC'.:':nc.\L A:·:I) :.:ECELU:ICAL 

;,;; 1 64 R'SGU,LAIT CXS 

37. ?ar 0.11 tC3tS "C{)0 centrol;:, be set <1::; follows oxcc9t "there othcrwisc 
:-.... :4'. 0..-: 10, .l ... F. set for 1':.' c..:-li A.V.C. 

off'. 5 <.:;icc-:i "ti ty ::-.ust bc set fer :J:c. 
The to c..o:. .... i:l.l "rio.. 

.:l 5CC.l c..:-.d. tho c::rtr. tcr:-.ino.l cO!" .. '1.cctcG. to c::.:..ssis. ' All valve 
Ir.ust be in pla. .. e, the l:'d closed ana. tne "oottOOl in place. 

Sensitivity 

39. .;,t c<:..ch of 7.:'0 in coli..:.::."'1 2 of 2, set the A.F. g:.in tc jive 
an output 0 .. " '.':i tr. a:-. of 1 t:-:e sic:;:-d ;;cncrator. ':::..:: rcce:' ::l'..l.St 

t"..:..-:cc. cxact.:!.y "t;o :':'10 sign.:.l is now to 
4 

b:l sr.v·;I:1 in • ':2: • .: goncr:ltar is r.O".-: -:uncd fur 
. .'1. a. the sccor.cl-cn::.n.-:Gl t:-.is s:-.oulc. not 'J. 

t:-.:. t sig:-.=.,l t'.:.::..,s r!ot voxicd. vri tr .. chaL3c Cj;' 

Sigr..1.1- :-:::. tio 

.,-

.... " 

l.''J. c::::-.':::'t:'.:r.s ::.s ir. 37 \'litr. input of 'ierN at e£l.cn frcq,u':;:lcy in 
2 of 2, off 'the generator The 

A. "i'. .. to noise not oxccc.;.(. 10=:,'1. 

C. 'tt. sensi tivi ty 

41. ',;i th C(:!l:i.i -:ic::s :,.s in p:::.r£l. 37 tunc the set to co.cn of the frequencies in 
c01'1,;."':" .. '1. 2 of ':':::.b:!.c 2. Con.'1.ect tnc louc.spcakor ['"cross the output n.;;tcr, s','ritc:1. off 
the !Scr.orator <:"'''ld s'::itch on the C:ii. oscillator. S.;;t C:I;-. 
oscil:i.£l.'tor for:::. beat note. ::.f r..pproxi::..1.tely 1kc/s, rec.ilco the s:'gxJ. 3c:-.crn.t::c ir;put 
to 2;.1 V o.nc. rC:."':".ove tnc :ne output r.lust n:;t be loss • 

• • V.C. 

42. ',Ii tn con::.i c..s in ?:::.ra 37 "out -,:1. th A. V.C. s'.'ri o.pply 1 O;,N 
tr.c bcnor:..tor to Set thIJ A.F. c;c..:.n contr:;l f:r output. 
Incrt;ase the :'nput to 1 00, 1hc output not exc;ecd 1'.'/. . 

A.F • . 

43. In :;rdcr to obt:::.in t:-.e low necessary for test a siI=ple 10 to 1 
(see Fig 4) must be locally. Cor.nect 5.F.G. the 
to thc of R'i3 C12 and to the gain 

control set for 1':1 output, the A.F. response Ulust be as shown in 

Page Issue 1, 



ELECTRICAL 1J-:D }"ECHA.:IlICAL 
RLGt;L1aI w:p 

I Coil Frequency 
I unit 
! (1) ( 2) 
I 
! JA 21;;f.c/s 

.m 14lLc/s 
JC 
JD .3 .s..:c/s 
E 1. 953·7ss 
F O.9:·,.c s ,.. 
oJ 

I H 0.19i . .zc/s 
J O.09:uc/s 

l 

RESTRICTED 

B.F.O. 

1-'" 

TO D!O:)=: LOAD 

Y 

TELECC,1IlJNICATI eNS 
E164. 

Fig 4 - B.F.O. attcnuator 

Iz:put Second-chw.ncl I 
I (rnax) frequency ratio (=<in) 

.. ___ 1 U) (4) (5) 

I 4f,lV .24.91 2Mc/ s 25& 
41-LV 14.91' 2X.c/ s 50db 
4f;.V 7.912iic/s 70db 
4t-lV 4.71'lN.c/s 80ab 

2. 862Mc/s 8C>e1;) 
1 .81 21I:c/ s 80db 

.3\.LV 1 • .312Mc/s 80ab I 1.102Uc/s 80db 
1.002Mc/s 80C!b 

Table 2 - R.F. performance data 

I Frequer.cy I Input to . diode load (max) Attenuation relative to 1kc/s; 
O.1!cc/s ! 
O.2-1cc/s J 

0.5kc/s 1. 

l1eo/s 
2JaJ/s 
4ko/s 
61cc/s 
8ke/s 

Issue 1, 15 Apr 54 

1V 
0.45V 
0 • .35V 
O.3V 
0.35V 
0.45V 
0.5V 
0.6V 

Table .3 - A.F. response c!ata 

Note : next page is Page) 1001 

+10.5Cb 
. +3.5c.b 

+0.2c1b 
.Odb 
+0.2c.b 
+.3.5db 
+4.0db 
+6.0db t r 

", 

Page 11 



ELECTRICAL AND MECHANICAL 
ENGlNEERING REGULATlDNS 

RESTRIOTED 

Table 1001 - Specimen AF' ·G350ft. 

TEJ:.E<nnruNICMrIONE 
·E:16ft. 

Tests recorded correspond with detailed 
in Tels E 16ft. against the para numbers shown. 

I Pass ! . Para. Speo figure F.l.g obtainod 

I 
I 

25 
28 
29 
38 
39 
4D 
41 
42 
43 

As Table 1 (a - e) 
As Table 1 (f) 
Position 9 
As column 3, Table 2 
As column 5, Table 2 
Not more than 10mW 
Not less than 1\7 
Not more than 1W 
As column 2, Table 3 

Result of test 

Signature •••• .. .. . .. . . -
--- -----------------------------------------------_ ..•.. -_. __ .. -. 

1002 - eoil winding data 
j - I Induotonce , Ooil and Wire gauge No. of Spacing I D;C. 

winding (B and S) turns ,resistance 

Range 50.-1 OOkc/ s, coil unit J 

Aerio.l 
Pri .32 ESS ... t25 1/ft. inch wave 3.;3SZ 
Seo 5/ft.1 Litz 1350 3/8 inch wave a1.7mH 78.6SZ 

1stR.F. 
1/4 inch wave Pri 32 ESS 75 81fJH . 2Sl 

Sec 5/ft.1 Litz 1350 3/8 inch wave 26.8mB! 

2nd R.F. 
Pri 32 DS 6.5 60 t.p.i. 1.09j.Lli 
Seo 5/ft.1 Litz· 1395 3/8 inch wave 24.5mlii 

L.O. 
Pins 2-4 32 ESS 301 7/32 inch wave 1.52!,1EE 10SZ 
Pins 2-5 tap 267 726I-LH 12 

Position of tap 44 turns from start of winding 

Issue 1, 15 Apr 5ft. Page 1001 



TELEC,(JMMUNICATIONS 
E 164-

Coil and Wire gauge 

RESTRICTED 
ELEC'lRICAL AND MECHANICAL 

ENGlNEERmG REGULATIONS 

Table 1002 - Coil winding data (contd) 

No. of 
turns 

Spacing Inductance D.C. 
winding (B and S) __ -L ________ ________ ______________ ________ __ resistance 

, 

Aerial 
Pri 
Sec 

1st R.F. 
Pri 
Sec 

2nd R.F. 
Pri 
Sec 

L.O . 
Pins 2-4 
'Pins 2-5 
! 

I 
Aerial 
I p. 

I 
:1st R.F. I Pri 
I Sec , 

R.F. I Fri 
I Sec 
I 
!L.O. Pins 
fins 2-4 
Pins 2-5 

32 ESS 
32 ESS 

38 ESS 
38 ESS 

32 DS 
32 ESS 

32 ESS 
( tap) 

Range 100-200kc/s, coil unit H 

156 
720 

2770 
730 

10 
724 

270 
22:7 

1/4 inch wave 
5/16 inch wave 

7/16 inch wave 
3/8 inch wave 

60 t.P.i. 
3/8 inch wave 

1/4 inch wave 

5111ili 
6.83mH 

15.4mH 
8.32mH 

22.21ili 
7.73mH 

1mH 
O.787mH 

Posi tion of tap 43 turns fran s tart of" winding 

32 ESS 
32 ESS 

38 ESS 
32 ESS 

32 EN 
32 ESS 

Range 180-430kc/ s, coil unit G 

87 
4-02 

2000 
4-02 

8 
402 

3/16 inch wave 
3/16 inch wave 

3/8 inch wave 
1/4 inch wave 

60 t.p.i. 
1/4 inch wave 

1/4 inch VI8. ve 

42.7mH 
3.1mH 

1 .631ili 
3.05ni1 

i I 

202 
134 

32 ESS 
I (tap) 

605¢I 
3051JH 

100 
220 

330 
" 250 

530 
230 

190 
200 

2.60 
14.50 

2100 
14.50 

0.20 
14.50 

6.50 
4.50 

I 
Posi tion of tap 68 turns from start of winding 

" ___ _" ---,--I __ _ 
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RESTRICTED 
ELEC'IR ICAL AND MECHANICAL 
ENGrnEERING REGULATIONS 

TELECOMMUNICATIONS 
E 164. 

Table 1002 - Coil winding data (contd) 

Coil and ! Wire gauge No. of _I Spacing 
__ __ . __ _ 

Inductance 

Aerial 
Pri 30 DS 
Sec 10/4.1 Litz 

1st R.F. 
Pri 32 ESS 
Sec 10/41 Li tz 
Cap 26 DS 

2nd H.F. 
Pri 30 DS 
Sec 10/41 Litz 

L.O. Pins 
Pins 2-4 10/41 Litz 
Pins 2-5 

Range 480-960kc/s, coil unit F 

37 
143 

676 
143 

1 

6 
143 

3/16 inch Vla.ve 
3/16 inch Vlave 

1/4 inch wave 
3/16 inch wave 

60 t.p.i. 
3/16 inch wave 

377 .01lH 

48.5mH 
387!JlI ! 

i 
I 

I 
i 
I 

95 3/16 inch wave 11 Cfili I 
29 79. I 

Position of tap 66 turns fran st;"'t of winding I 

I 
Aerial 

Pri 
Sec 

1stH.F. 
Pri 
Sec 

I Cap 
I 2nd R.F. 

Pri 
Sec 

L.O. Pins 
Pins 2-4 

IPins 2-5 

30 DS 
10/41 Litz 

36 ESS 
""'0/41 
26 DS 

30m 
10/41 Litz 

10/41 Litz 

Issue 1, 15 Apr 51.. 

Range 900-2050kc/s, coil unit E 

22 
81 

465 
81 

1 

16 
81 

62 
13 

I 3/8 inch wave 
3/8 inch wave 

1/4 inch wave 
3/16 inch wave 

60 t.P.i. 
5/32 inch wave 

3/16 inch wave 

I 

11.6J.1H 
120¢i 

2.12mH 
120j.1H 

120!Jli 

79.2¢i 
4&ili 

Position of tap 49 turns from start of winding 
I 

D.C. 
resistance 

0.70 
3.80 

450 
3.80 

0.10 
3.80 

2.40 
0.80 

0.40 
2.20 

270 
2.10 

0.30 
2.10 

1.70 
0.40 
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RESTRICTED 
TELECXJMMUNICATIONS --------_._ .. _ .. _- ELECTRICAL AND MECHANlc.Ah 
E 164 ENGrnEERJNG REGULATIONS 

Table 1002 - Coil winding data (contd) 

iGoil and Wire gauge No. of Spacing Induqtance . D.C. I I Vlinding (B and S) turns resistance 
I ! I • """!"'I""'0 

Range 1. 7 -liMc/ 8, i coil unit JD 

I Aerial 
Pri 32 DS 10 60 t.p.i. 4.98J.1H o .60 
Sec 28 EN 40 60 t.p.i. 35.81JlI o .80 

1st R.F. 
Pri 36 ESS 257 3/16 inch v.a'le 61.5!JlI 14.00 
Sec 28 EN 40 60 t.p.i. 35.9!JlI 6.80 

2nd R.F. 
Pri 36 ESS 257 3/16 inch wave 615.3fJll 140 
Sec 28 EN 40 60 t.p.i. 35.7fJll 0.180 

r---. 
L.O.Pins 
Pins 2-4 i 
(slug out) I 28 EN 37 60 t.p.i. 30.9f.1H 0.80 
(slug in) 37.6IJH 
Pins 2-5 
(slug in) 30 19.1 f.1.Ti 0.60 

Position of tap 6.5/6 turns from start of winding 

Range 3.5 -7.3Mc/s, coil unit JC 

Aerial 
Pri 32 DS 5 Close wound 1 .7J.ili · 0.40 
Sec 24 EN 21.1/2 24 t.p.i. 8.97f.1H 0.20 

1st R.F. 
Pri 36 ESS 125 1/4 inch wave 156tili 6.40 Sec 24 EN 21. 7/8 24 t.p .i. 9.46J.ili 0.20 

2nd R.F. 
Pri 36 ESS 125 1/4 inch wave 156fJH 6.40 
Sec 24 EN 21.7/8 24 t.p.i. 10 __ 0.20 

L.O. Pins 
Pins 2-4 24 EN 1 24 t.p.i. 7.69f.1H 0.20 

IPins 2-5 15.3/4 5.67JlH 0.160 
I I 

Posi tion of tap 3.3/4 turns from s tart of winding 

1_. I I I 
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AND MEClW!ICAL 
ENGll'fEERnTG RmULATIONS 

RES T RIC T _ ED 
TELECOMMUNICATIONS 

E 164-

Table 10(2 - Coil winding data (contd) 

Coil and Wire gauge No. of 
tttrns -

Spacing Inductance D.C. 
resistanc I winding (B and S) 

: Aerial 
I Pri 
I Sec 
I Cap 

: 1st R.F. 

, 

Pri 
Sec 
Cap 

! 2nd R.F. 
Pri 
Sec 

L.O. Pins 
Pil"ls 2-4 
Pills 2-5 

I Aerial 
Pri 
Sec 

i1stR.F. 
Pri 
Sec 
Ter 

i , 2nd R.F. 
Pri 
Sec 
Ter 

32 DS 
24 EN 
26 DS 

36 ESS 
24 EN 
32 DS 

32 DS 
24 EN 

22 EN 

32 DS 
22 EN 

36m 
22 EN 
4-0 EN 

36 DS 
22 EN 
4-0 EN 

22 EN 
(tap 1) 
(tap 2) 

Range 7-14.4Mc/s, coil unit JB 

4 
7 

1/2 

! Close wound 
124 t.p.i. 

, 
65 ! 1/4 inch wave 
8.11/1 6 I 24 t. p • i. 
1/2 

2.3/4 
7.1/2 

10 
7.1/6 

24 t.p-.i. 
24 t.p.i. 

24 t.p. i. 

0.653J.1H 
2.1631JH 

2.O¢i 
0.537J.LH 

Position of tap 2.5/6 turns from start of winding 

Range 14-3OMc/ s, coil unit JA 

5 
5 

9.1/2 
10 
50 

9.1/2 
10 
50 

6.1/3 
4.1/3 
1.7/12 

Close wound 
24 t.P.i. 

24 t.p.i. 
24 t.p.i. 
230 t.p.i. 

24 t.p.i. 
24 t.p.i. 
230 t.p.i. 

24 t.p.i. 

\ 

, 

I 
0.5231JH 
0.661J.tH 

1.351JH 
0.314IJH 
- 49. 3J.LH 

1.331JH 
0'. 2831-ili 

48. bJ.tH 

0.780j..LH 

Position of taps. 2 turns and 4.3/4 turns ' from start of winding 

I - I 

0.30 
0.10 

.3.30 
0.10 

0.10 
0.10 

0.10 

0.70 

9.70 

0.70 

9.70 
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RESTRICTEl) 

E 164. 
ELEC'IR AND 

ENG INEERING REGULATIONS 

Table 1002 - Coil winding cb.ta (eontd) 

ICoil and I Vlire gauge No. of . ,' 
__ (B and_S...;..) ___ t_ur_ns __ ____ _ 

Spacing Inductance D.C. 
resistance I 

! 
I 
I 

---------- ----
1st .:lnd 2nd I.F. tr.:lnsformer (L7/8 and L9) 

I I 

,Pri) i ut 
ISec) np 

10/4-1 Litz 
10/4-1 Litz 
10/4-1 Litz 
10/4-1 Li tz 

235 
235 
297 
233 

3/16 inch vrave 
3/16 inch Vlave 
3/16 ineh 

1.5mH 
1.5rrH 

1.93mH 
1.4-8mH 

. 7.30 
7.30 

100. 
7.2('. 

output 
t.:lP 

10/4-1 Li tz 
10/4-1 Litz 

260 
260 

3rd I.F. tcansformer (L10/11) 
I 

3/16 ineh wave I 
3/16 inch wnve i 

I 

4-th I.F. t cc.nsformor (L12/13) 

1.57rrH 
1.57mH 

7.60 
7.Gr. 

'Pri 
SGC 

I 10/4-1 Litz 
10/4-1 Litz 

260 : 3/16 inch W.:lve ; 
260 I 3/16 inch W.:lve i 

1.57mH 
1.57IrH 

7.5';; 
7.Ge , I 

C •• 1. 05cill:>..tcr t 
I 

I 
I 

. Overall 
TaF 

32 ESS 223 -1/4- inch yrave 
152 

86Cpli I 7 
__ 4-_7_0f.tli_'_1 _____ 4-. I 

t;. B. The c::>ils shoulc! be r.1rosured to the following toler:1noes. 

Coils !!';, F en.:'!. G sh:Juld be Vlound without t 'ho iron c.ust core; this sh;:;ulc b<... 
insertcu when measuring the coil inc.1uctance o.nl its position varie(l t:.; givo till] _ 

figure state:.: to wi thin Cores shoul<l be bckec! in posi ti ::n 'jfi th 
YC co600 ,-:.ax, sealing,iron dust 

Cvil Jl... The 10e:1l oscillator evil shoulc. be vounc t;) the limits shown. 

;..ll other eoils shoulu. be wfJund to wi thin :;;f the statcu. value. Their 
vfill be upon the position the c8unter turn 35-3G} 

_r the (para 31). 

57 ;triaint/4.016 

END 

I.ge 1006 Issue 1, 15 Apr 54. 



JANUARY, 1945 RESTRICTED PLtESNA.600S 
The information given in this document is · not 
to b. communicated. either directly or indi-
rectly to the Press or to any person not author-
ized to receive it. 

PARTS LISTS 

RECEPTION SETS R. 106, 
MKs. 1 & 2 

(NATIONAL CO. MODELS HRO. HRO-M, HRO-MX AND HRO-5T) 

BRITISI-4 ARMY STAFF 
AMERICA 

COVERING 
MAINTENANCE 

SCHEDULES: 
N.A.1370 
N.A.1373 
N.A.1802 
N.A.1805 



"', ,, : READ ----.------
PREFACE 

1. The Catalogue Numbers and Deslgnatlons 
in this Parts List must always .be used 
when demanding maintenance spares. 

. Any Lists issued prior to the date or 
this publication, are theretore super-
seded by this Parts List, In respect or 
Catalogue Numbers and Designations. 

2. Although U.S. Signal Corps stock num-
bers and designations are used, s11ght 
alterations have been made to conform 
with accepted Britlsh Cataloguing and 
Designating standards, Le. 

(a) 
U.S. S1gnal Corps stock numbers bear 
the prefix letters of the relevant 
V.A.O.S. Section. 

(b) 
U.S. SlgnalCorps maln nouns (and type 
numbers, where appllcable) have been 
used 1n the deslgnations throughout 
this list. 

In many instances, however, there 1s 
a great difference between American' 
and Britlsh termlnology when reterring 
to Signal Components. . 

Owing to this variance In nomenclature 
the corresponding Britlsh name has 
been Included 1n brackets in the des-
ignatlon to avoid contusion and to 
ass1st Un1 ts 1n ut1l1zing th1.s List In 
conJunct1on With.any other Brlt1sh or 
U.S. Amy documents already 1n existence. 



_____ ma_.-amI __ .. AND THESE 
NOTES 

1. Items 1n this Parts L1st marked 
with an asterisk (*) are not 
approved ma1ntenance items but 
may be 1ssued until stocks are 
exhausted. 
ITEMS NOT 80 MARKED ARE APPROVED 
MAINTENANCE ITEMS F'OR THE 
MENT CONCERNED AND WILL BE DEMAND-
ED IN THE USUAL MANNER. 

SEE ALSO PREFACE - Para. 1. 

2. This Parts List has been prepared by 
British Army starr, North Amer1ca, 1n . 
close lia1son w1th the U.S. S1gna1 
Corps and the manufacturing Plants con-
cerned. Any Quer1es on this list 
should be addressed to:- . 

BRITISI-I ARMY STAFF 
Q.M.G. BRANCI-I 
IQOI K N. W. 

D.C., U.S.A. 
quoting Parts List PL/ESNA-6008. 

3. THE 'ISSUES-IN-LIEU' QUOTED IN 
THIS PARTS LIST APPLY ONLY TO THE 
RECEPTION SETS R-106 HK. 1 & 2 AND 
IT NOT BE ASSUMED THAT THEY 

APPLY TO OTHER 



PARTS LIST PUESNA-6008 
for 

RECEPTION SETS R.106, MK. 1 & MK. 2 

CL/ESNA-33 
CL/ESNA-34 
CL/ESNA-35 

A-l 
A-17 
C-6 
C-15 
H-20 
N-l 
8-8 

INCLUDES THE FOLLOWING COMPONENT LISTS: 

Reception Sets, R.I06, Mk. 1 & 2. 
Pack, V1brator (V1bra-pack) 6868, Complete. 
Power SupplY Unit, Type 697, Complete. 

INDEX TO MANUFACTURERS' CODE 

Aerovox Corp. 
Arrow, Hart & Hegeman Co. 
C1nch Mfg. Corp. 
Cornell Dub11ier Electric Co. 
Holtzer-Cabot Electric Co. 
National Co. 
Sprague Products Co. 



SHEET 1 Of 10 

(1 ) (2) () (4) 
I TEU VAOS MfRS. PI EeE PT. OR 
No. SEC. CODE D"G. No. 

l. Zl N-1 BM-38 

2. Zl N-l BM-75 
3. Zl N-I 

4. Zl N-l 
5. Zl 
6. Zl 
7. Zl 
8. Zl 

9. Zl 

10. Zl 

11. Zl 
12. Zl 

. -

January, 1945 

RECEPTION SETS R106 MK. 1 (ZA/2C452' _2) 
(MODELS HRO, HRO-M &HRO-MX) 

RECEPTION SETS R106 MK. 2 (ZA/USA/1023) 
(MODEL HRO-5T) 

( 5) ( 6) 

CATALOGUE No. DESIGNATION 

ZA/3H3986 PACK, vibrator (VIBRA-PACK) 
686S ••••••...•••••••••••.••.•• 
(For spares see CL-34) 

ZA/3H4496-1 POWER SUPPLY UNIT., type 697 ••••• 
ZA/2C4529-22 

(For spares Bee CL-35) 
RECEPTION SET Rl06, Mk. 1 ••••••• 

(Receivers HRO, HRO-M & 
HRO-MX) 

ZA/USA/2023 RECEPTION SET Rl06, Mk. 2 ••••••• 
(Receivers HRO-5T) 

ZA/JAN/6B7 TUBE (VALVES), type 6B7 ••••••••• 
(1 in use; 1 spare) 

ZA/JAN/6C6 TUBE (VALVES), type 6C6 ......... 
(3 in use; 3 spare) 

ZA/JAN/6D6 TUBE (VALVES), type 605 ••••••••• 
(4 in use; 4 spare) 

ZA/JAN/6J7 TUBE (VALVES), type 6J7 

ZA/JAN/6K7 TUBE (VALVES), type 6K? 
••••••••••••••.•••••••• 

ZA/JAN/6SQ7 
4 in use; 4 spare) 

TUBE (VALVES), type 6SQ7 
VT-103) •.•••••••••••••••.•••• 

ZA/JAN/6V6GT/O 
1 in use; 1· spare) 

TUBE (VALVES), type 6V60T/O ••••• 
(1 in use; 1 spare) 

ZA/JAN/42 TUBE (VALVES), type 42 •••••••••• 
(1 in use; 1 spare) 

-_. - --- -- -- - -

COMPONENT LIST ESNA/" 

(7) (8) (9) (10) 

SCH. OR MK .1 MK.2 I SSUE IN 
ILL.No. L,EU 

1 1 ZAA0318 
1 1 
1 ZA5751 w/o 

valves 
1 

2 ZA5627 
6 ZA5625 
8 ZA5626 

6 ZA12629 

8 ZA12630 

2 ZA3444 
2 ZAl7191 

2 ZA7125 
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(1 ) (2 ) (3) (4) (5) (6) (7) (8) (9) (10) 
-

ITEM VAOS MFRS. PIECE PT. OR CATALOGUE No. DESIGNATION SCH. OR MK.1 MK.2 ISSUE IN 
No. SEC CODE DWG. No. ILL .No. L,EU 

RECEPTION SET RIOS, Mk. 1 & 2 
13. Zl N-1 F'350 pt. 1 ZA/3F891-20 AMMETER DC, 0-1 mA., flush mtg., 

2-1/2-1n. molded phenolic case 1 1 ZN3043 
(Replaces ZN3041, WB2020, 

ZA/3Z774-2 
ZN3043) 

14. Zl N-1 SA-21 BINDING POST ASS'Y (BLOCKS, 
terminal), 2 way, 2-1/8-in. 19. 
x 3/4-in. w. x 1-1/4-in. h •••• 1 1 ZN3023 

15. Zl N-I C-627 ZA/3E40I3-3 CABLE ASS'Y (CONNECTORS), 
4 pt., 5-tt. with plug •••••••• WI 1 1 WBl535 & 

ZA3806 to-
CAP, valve, shield, 25/32-in. 

gether 
16. Zl C-6} SOO0} ZA/2Z160?-19 SK7} N-l E726 I.D. x I-in. h ••••.•.•..••.••• SJ7 7 
17. Zl N-l SA-17 pt. 2 ZA/3D9002-12 CAPACITOR, mica, 2 mmF. 

±SO%, 400-v.D.C. wkg., 
No.1, U.S. type •••••••••••••• C-33 1· 1 

18. Zl N-1 D825D pt.403 ZA/3D9010-26.2 CAPACITOR, ceram1c, 10 mmF. 
t10%, 50o-v.D.C. wkg., 
No.4, U.S. type •••••••••••••• C-44 1 1 19. Zl N-l D825C pt.304 ZA/3D9l00-57 CAPACITOR, ceramiC, 100 mmF. 
15%, 5OD-v.D.C. wkg. 
No.1, U.S. type •••••••••••••• 5 5 ZAl439 
(Sch. ret: C12,C30,C3l,C32,C42) 

20. Zl N-l D825C pt.315 ZA/3D925D-49.1 CAPACITOR, ceramic. 250 mmF. 
t10%, 500-v.D.C. wkg., 
No.1, U.S. type •••••••••••••• C-13 1 1 ZA1467 21- Zl N-l E603 pt. 3 ZA/3D9500-100.l CAPACITOR, ceramic, 50D mmF. 
i:lo.t, 1000-v. D.C. wkg. , 
No.1, U.S. type •••••••••••••• C-16 1 1 ZAI441 

22. Zl A-I} 1467 } ZA/3K30l0211 CAPACITOR, mica, .001 mF. 
N-l D830 pt. 2 =10%, 500-v.D.C. wkg., 

No.3, U. S • type ••.•••••••.•••• C-29 1 1 ZA1400 
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(1 ) (2) (,) (4) (5) (6) (7) (8) (9) (10) 

ITEU VAOS MFRS. PIECE PT. OR CATALOGUE No. DESIGNATION SCH. OR MK.1 MK.2 ISSUE IN 
·No. SEC. CODE DWG. No. ILL.No. L, EU 

23. Zl N-l D827 pi. 7 ZA/3DA10-196 CAPACITOR, paper, 0.01 mF • . 
+20%-10%, 600-v.D.C. wkg., C-26 7 7 ZA1622 
No.1, U.S. type •••••••••••••• C-28 
(Sch. ret: C2,C7,C9,C1S) 

24. Zl N-1 D827 pt. 11 ZA/3DA100-129.2 CAPACITOR, paper, 0.1 mF. 
+20%-10%, 4DO-v.D.C. wkg., 
No.1, U.s. type •••••••••••••• 10 10 ZA1367 or 
(Sch. ret: Cl,C3,C6,ClO,C14,C17, ZAlS88 

C20,C2l,C22,C23) 
25. Zl N-l D827 pt. 13 ZA/3DAlOO-177.1 CAPACITOR, paper, 0.1 mF. 

+20%-10%, 600-v.D.C. wkg., 
No.1, U.S. type •••••••••••••• 4 4 ZA1367 or 
(Sch. ret: C4,CS,Cl8,C25) ZAlS88 

26. Zl N-l 0827 pt. 19 ZA/3DA25D-73 CAPACITOR, paper, 0.25 mF. 
+20%-10%, 600-v.D.C. wkg., 
No.1, U.S. type •••••••••••••• C-8 1 1 ZA1698 

27. Zl N-l &340 pt. 1 ZA/3DBl0-47 CAPACITOR, electrolytic, 10 mF. C-ll} +lSO%-O%, So-v.D.C •. wkg. C-19 2 2 ZA1625 
28. Zl N-l SA-14B ZA!3D9225V-7 CAPACITOR, variable, 4 gang, 

12-225 DIDlF'. ••••••••••••••••••• 1 1 ZA1695 
29. Zl N-l SA-13 CAPACITOR. variable, 5-35mmF. 

tl tted w/bracket ••••••••••••••.• C-27 1 1 ZA1694 to-
(Note: comprises ZA1694, gether w/ 
Condensers variable Y3A & ZA20107 
ZA20l07) 

30. Zl C-61 6011 } ZA/2C4529/2 CLIP, grid, valve, Cinch 6K7} N-l Fl37 No. 6011 ••• • ••.••••••••••••••• 6J7 7 
31. Zl N-l D-236 ZA/2Z2724 CLIP, gr1d, valve connection 6DS] No.1, U.S. type ••••• •••••••• 6C6 8 ZAl2297 
32. Zl N-l SA-S2-T ZA/3C2625 COIL UNIT, SO 100 KC/S ••••••• 1 1 ZA5491/l 
33. Zl N-l SA-S2-0 ZA/3C2625-1 COIL UNIT, 100 to 200 Kc/s •••••• 1 1 ZA5491/2 
34. Zl N-l SA-SI-V ZA/3C2625-2 COIL UNIT, 180 to 430 Kc/s •••••• 1 1 ZA5491/3 
35. Zl N-l SA-5l-Q ZA/3C2625-3 COIL UNIT, 480 to 960 Kc/s •••••• 1 1 ZA5491/4 36. Zl N-l SA-51-11 ZA/3C2625-4 COIL UNIT, 900 to 2050 Kc/s ••••• 1 1 ZA5491/5 37. Zl N-l SA-58-J ZA/3C2625-5 COIL UNIT, to 4 I1c/s •••••••• 1 1 ZA5491/6 

January, 1945 
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(1) (2) (,) (4) (5) (6) (7) (8) (9) (10) 

ITEU VAOS MfRS. PIECE PT.OR CATALoeUE No. DESIGNATION SCH. OR MK .1 MK.2 ISSUE IN 
No. SEC. CODE DWG. No. ILL .No. LIEU 

38. Zl SA-58-E ZA/3C3625-7 COIL UNIT, 3.5 to ·7.3 l'lc/s ...... 1 1 ZA549l/7 
39. Zl N-l SA-57-T ZA/3C3625-6 COIL UNIT, 7 to 14.4 MC/s ••••••• 1 1 ZA5491/8 
40. Zl N-1 SA-5'7-0 ZA/3C2625-Q COIL UNIT, 14 to 30 Mc/s •••••••• 1 ZA5491/9 
41- Z1 N-l SA-2677 ZA/USA/2021 COIL UNIT, 14 to 30 Mc/s, 

special ••••••••••••••••••••••• 1 
(Note: not interchangeable 
with SA-57-Q, differs in wir-
ing and capacitors, for use 
on 5T set only) 

42. Zl N-l SA-81-D t* CRYSTAL (OSCILLATOR QUARTZ 
456 Kc/s) ••••••••••••••••••••• ZN3031 
(Now replaced by ZA/3Zl89l-19, 
not plug in type) 

43. Z1 N-l SA-645 ZA/2Z3764.26 DIAL ASSEMBLY (HANDLE & DIAL 
ASS'Y), main tuning, 

ZA1696 No.1, U.S. type •••••••••••••• Kl 1 1 
44. Zl N-l SA-Sl } +:ZA/3Zl891-19 FILTER, Crystal Unit I.F., 

SA-2491 w1th crystal 456 Kc/s •••.••••• T1 1 ] 
(When used on Ree. Sets 
R106 Mk. 2, ZA/2C4529/2 
must be !1 t ted) 

45. N-l Dt. 8 ZA/6Z4856-1 GROMMET, rubber, 1l.16-in. 
O.D. x 3/8-in. 1.0. x 
9/32-in. thk .••••••••••••••••. GI 1 1 46. Zl N-l 8-230 ZA/USA/2022 HANDLE, panel, steel, 1/4-in. 
thk., 3/8-in., 
No. 6-32 tlld •.•••••••.•••.•••• HI 2 2 47. Zl tJ-1 Ea58 pt. I 2A/2Z5598-8 JACK, single, 

4, U.S. '·ype ••••.••••••••• Jl 1 1 ZN3042 48. Z1 N-J SA-4 ZA/2Z5824.19 . KI-!OB (HANDLE & DIAL ASS·'Y) 
c/w etched plate, AF 
t;a in .••.•....•....•.•••••••••• K6 I 1 ZN3036 

... . - -- _. - ... _.- - -- -
}O[lUory, 1915 



(1 ) (2) ") (4) \5) (6) (7) (8) , (9) (10) 

ITEM VAOS MF'RS. PIECE PT.OR CATALOGUE No. DESIGNATION 
SCH. OR MK .1 MK .1 ISSUE , IN 

No. SEC. CODE DWG. No. ILL.No. LIEU 

49. Zl N-l SA-6 ZA/2Z5824.2l KNOB (HANDLE & DIAL ASS'Y) 
c/w etched plate, c.w. 
oscillator •••••••••.•••••••••• K5 1 1 ZN3037 

50. Zl N-1 SA-7 ZA/2Z5824.22 KNOB (HANDLE & DIAL ASS'Y) 
c/w etched plate •••••• K3 1 1 ZN3038 

5l. Zl N-1 SA-5 ZA/2Z5824.20 KNOB (HANDLE & DIAL ASS'Y . 
c/w etched plate, RF gain ••••• K4 1 1 ZN3039 

52. Zl N-1 SA-1273 ZA/2Z5824.2 , KNOB (HANDLE & DIAL ASS'Y) 
c/w etched plate, selec-

K2 1 t1vl ty ...........•......•....• 1 ZN3040 
(ZN3040 1s for handle only, 
replaced by ZA/2ZS824.2) 

53. Zl N-1 F'l54 pt. 1 ZA/2Z5883-D2 LAMP ASSEMBLY (HOLDERS, LAMP), 
No.1, U.S. type •••••••••••••• L1 1 1 ZA16533 

54. W2 N-l F'l:36 pt. 6 WB/2Z5952 LAMP, LM-52, 6-8-v., 0.15 
amp. I l1BC ••••••••••••••••••••• 1 1 WB2019 

55. 21 C-6} 15l0A } *ZA/3Z3915-10A MOUNTING STRIP (STRIPS TAG), 
N-l 0947 pt. 3 2 way, type 15l0A ••••••••••••• 12 12 ZiLl4730 

56. Z2 N-l £947 pt. 1 ZB/6L3677-32.1 NUT LOCK, brass hex., 
15/32-32 thd. x .078-1n. 
thk., 5/8-in. overall, 

ZA/2Z7279-22 
nickel-plated ••••••• ••••.•••• 3 3 

57. Zl N-l D831 pt. 2 POTENTIOj'lETUt, 1000 ohms, 
1 watt •••••••••••••••••••••••• R32 1 1 ZN3045 

58. Zl N-l D771 pt. 4 ZA/2Z7280-28 POTENTI01'1ETER, 10,000 ohms, 
1.5 watt ••••••••••••••••• ' ••••• Rl 1 1 ZA8113 

59. Zl N-l 0833 pt. 2 ZA/2Z7272-23 POTENTIOi1ETER, 500,000 ohms, 
2 watt •••••••••••••••••• 1 1 ZA6507 

60. Zl N-1 F'l56 pt. 1 ZA/3Z 6006 D4 RESISTOR (RESISTANCES), 
w1:-e wound, 64-ohms 
0.2 amp •••••••••••••••••••••.• R21 1 1 ZN304t3 

61- Zl N-l E635 pt. 8 ZA/3Z6030-71 RESISTOH, carbon, 1/2-w., 
300 ohms Speer 
No. GeI-l/2 •••••....•.••...••• R4 3 3 £.113417 

OR 
---------
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(1 ) (2) (,) (4) (5) (6) (7) (8) (9) (10) 
ITEM VAOS MFRS. PIECE PT. OR CATALOOUE No. DES I GNAT I ON 5CH. OR MK .1 MK.2 I SSUE IN 
No. SEC. CODE Dwo. No. ILL .No. LI EU 

62. ZI ZA/RC21BF'331K RESISTOR, carbon, 1/2-w., 
330 ohms %10%, type 21BF •••••• R4 3 3 ZA3417 

53. ZI N-1 E635 pt. 11 ZA/3Z6080-44 RESISTOR, carbon, 1/2-w., 
800 ohms ±10%, Speer, 
No. SC1-1/2 •••••••••••••.••••• R20 1 1 ZA3811 

OR 
64. Zl N-1 .ZA/RC21BF821K RESISTOR, carbon, 1/2-w., , 

820 ohms tlO%, type 21BF •••••• R20 1 1 ZA3811 
65. Zl N-l E635 pt. 14 ZA/3Z6200-100 RESISTOR, carbon, 

2000 ohms ±10%, Speer, 
No. SCI-l/2 ••••••••••••••••••• R20 4 4 ZA6439 

OR 
66. Zl ZA/RC21BF222K RESISTOR, carbon, 1/2-w., 

2200 ohms ±1Q%, 21BF ••••• R20 4 4 ZA6439 
67. Zl N-l E537 pt. 15 ZA/3Z6250-63 RESISTOR, carbon, 11 -W" 

2500 ohms Speer, . 
No. SC1-l/2 ••••.••.•.•••••.••• Rll 1 1 ZA6529 

OR 
68. Zl ZA/RC21BF222K RESISTOR, carbon, 1/2-v1., 

2200 ohms tlO%, type 21aF ••••• Rll 1 1 ZA6529 
69. ZI N-l E635 pt •. 17 ZA/3Z6500-1so RESISTOR, carbon, 1/2-w., 

5000 ohms ±1Q%, Ohio 
Carbon No. PJ ••••••••••••••••• R2 1 1 ZA6441 

OR 
70. Zl ZA/RC2lBF'472K RESISTOR, carbon, 1/2-#., 

4700 ohms ±10%, type 21BF ••••• R2 1 1 ZA6441 
71. ZI N-1 E635 pt. 19 ZA/3Z 6620-105 RESISTOR, 1/2-w., 

20,000 ohms _10%, Speer, 
No. SCl-1/2 •••••••••••••.••••• R16 2 2 ZA6442 

OR 
72. ZI ZA/RC21BF223K RESISTOR, 1/2-w., 

22,000 ohms _10%, type 21BF ••• R16 2 2 ZA6442 

January, 1945 
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73. _ Zl N-1 E635 pt. 22 ZA/3Z6650-138 RESISTOR, 1/2-w., 
50,000 ohms 0%, Speer 
No. SC1-l/2 ••••••••••••••••••• R13 2 2 ZA6536 

OR 
74. Zl ZA/RC21BF473K RESISTOR, 1/2-w., 

47,000 ohms -10%, type 21BF ••• R13 2 2 ZA6536 
75. Zl N-1 E635 pt. 24 ZA/RC21BF104K RESISTOR, 1/2-w., 

100,000 ohms -10%, type 21BF •• R7 4 4 ZA6537 
76. Z1 N-l E635 pt. 25 ZA/3Z6725-37 RESISTOR, 1/2-w., 

250,000 ohms -10%, Ohio 
Carbon No. PJ ••••••••••••••••• 2 2 ZA6445 

OR 
77. Z1 ZA/RC21BF224K RESISTOR, carbon, 1/2-w., 

220,000 ohms tlo%, type 21BF •• 2 2 ZA6445 
78. Zl N.;.l E635 pt. 26 ZA/3ZK6750-l2 RESISTOR, carbon, 1/2-w., 

500·,000 ohms Cent-
ralab No. 710 ••••••••••••••••• 7 7 ZA6540 

OR 
79. Z1 ZA/RC21BF474K RESISTOR, carbon, 1/2-w., 

470,000 ohms "tlo%, .type 21BF •• 7 7 ZA6540 
(Sch. ret: R3,R8,R12,R19, 

R26 ,R31,R28 ) 
80. Zl N-l ZA/RC31BF473K RESISTOR, carbon, 1 w., 

50,000 ohms ±10%:a type 31BF ••• RI8 1 
81- ZI N-l E637 pt. 5 ZA/RC41BF331K RESISTOR, w., 

300 ohms _10%, type 41BF •••••• R25 1 
82. Zl N-l E637 pt. 7 ZA/3Z6050-95 RESISTOR, carbon, 2 w., 

500 ohms ::to%, Speer No. 
Sl-2 .......................... R25 1 ZA3807 

OR 
83. Zl ZA/RC41BF471K RESISTOR, cfrbon , 2 w'l 470 ohms -10%, type 1BF R2E 1 ZA38 07 

January, 1945 
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84. Zl N-l E637 pt. 14 ZA/RC41BF'l53K RESISTER, carbon, 2 w., 
lS,OOO ohms !10%, type 
41BF ••.••••••••••••••••••••••• RIO 1 1 ZA3808 

8S. Zl N-l E637 :pt. 16 ZA/3Z 6630-06 RESISTOR, carbon, 2 w., 
30,000 ohms Speer 
No. Sl-2 ...................•.• RIS 1 1 ZA38 09 

OR 
86. Zl ZA/RC41BF333K RESISTOR, 2 w., 

33,000 ohms _1CY1>, type 
41BF ••••••••••••••••••••••. : •• R15 1 1 ZA3809 

87. Zl N-l E637 pt. 18 ZA/RC41BFl04K RESISTOR, 2 w., 
100,000 ohms -10%, type 

SH1ifb 
R17 2 ZA3810 88. Zl N-l T78 ZA/2ZK8309-1 1 each ot the 

alum, 4-1/2-1n. Ig. x 6B7} tollowing: 
"1.S/8-1n. d1a ••••••••••••••••• 606 8 ZN3029 , ZN.3030 j 

(Includes bOd), base & cap) 6D6 ZN3028 
89. Zl N-l E321 pt. 1 ZA/2Z8676.S8 SOCKET (HOLDERS, tube, 6 prong, 

No.6, U.S. •••••••••••••• 4 ZA4273 
90. Zl N-1 SA-72 SOCKET (HOLDERS , tube, 6 prong, 

No.7, U.S. t)pe •••••••••••••• 4 ZA38 04 
91. Zl N-l SA-73 ZA/2Z8677.39 SOCKET (HOLDERS , tube, 7 prong, 

small, No.2, U.S. type ••••••• 1 ZA38 OS 
92. Zl N-l SA-451 ZA/2Z8678.119 SOCKET (HOLDERS), tube, 8 prong, 

No. 28, U.S. type ••••••••••••• 9 
93. Zl A-17} 21350E } SWITCH, toggle, SPOT, 3 amp., 

N-l F303 pt. 1 2So-v., No.1, U."S. type •••••• X3 1 1 ZA3812 94. Zl A-17} 80994 } ZA/.3Z9858-8.33 SWITCH, to&gle, SPST, 3 amp., ZA8724:note N-l D851 pt. 2 25o-v., No.2, U.S. type •••••• 2 2 ZA3813 re-
placed by 
ZA8724 

January, 1945 
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95. Zl A-17} 
20942 I ZA/3Z9858-8.3l SWITCH, toggle, 'SPST, 3 amp., 

N-l E245 pt. 1 250-v., No.3, U.S. type •••••• X2 1 1 ZA3814 
96. Zl C-6 } 1529 *ZA/2Z9402.l00 ' TERMITNAL BOARD, bake11te, 2 

N-1 D947 pt. 6 contact, 1.l/8-1n. 19. x 
3/8-1n. w. x 1/16-1n. thk ••••• 2 2 ZA1l581 

97. Zl C-6 } 1520A } *ZA/4G1668B/T13 TERNITNAL BOARD (STRIPS tag) 
N-l D947 pt. 5 bake11te, 3 way, 1/8-1n. 19. 

x 21/32-1n. overall ••••••••••• 1 
98. Zl N-l SA-22-G *ZA/2Z9405.45 TERNITNAL BRUSH BOARD (BRUSHES), ZN3022 will 

5 contact, No.1, also replace 
U.s. ••••••••••••••••••••• 1 1 ZN3021. 
(Used a so 1n 'place or ' ZA/2Z9405.45 
terminal board, 4 contact) only ma1n-

ta1ned. 
99. Zl C-6 } 1513 } *ZA/2Z9401 TERMINAL STRIP (STRIPS tag) 

N-l D947 pt. 2 2 contact, 1-1/4-1n. 
1,. x 5/8-1n. w. x 
1 a-in. thk ..••••••••••••••••• 4 4 

100. Zl C-6 } 1520 } *ZA/2Z9402.37 TERMINAL STRIP, bakelite, 
N-l D947 pt. 4 1.3/16-1n. 19. x 3/8-1n w. 

x 3/32-1n. thk •••••••••••••••• 7 7 ZAl2462 
10l. Zl C-6 } 1531 } *ZA/2Z 9479.3 TERNITNAL STRIP (STRIPS tag) 

N-1 D947 pt. 8 bake11te, 4 contact, 
1.9/16-1n. 19. x 3/8-1n. 
w. x 1/16-1n. thk. • •••• 0 " ••••• 1 1 ZA19761 

102. Zl N-1 SA-41H } ZA/2Z9644.10 BFO, 456 Kc/s T-4 1 1 ZN3032 SA-2493 (When used on Rec. Set 
RI06 Mk. 2, ZA/2C4529/2 
must be t1 tted) 

103. Zl N-l SA-41F } ZA/Zl 9641.82 TRANSFORMER, I.F., 1nterstage, 
SA-2492 456 Kc/s •••••••••••••••••••••• T-2 1 1 ZN3CX35 

(When used on Rec. Sets 
RI06 11k. 2, ZA/2C4529/2 
must be tl tted) I 
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SHEET 10 OF' 10 CL/ESNA/" 

(1 ) (2 ) (,) (4) (5) (6) (7) (9) (10) 

ITEU VAOS MF'RS. PIECE PT. OR CATALOGUE No. DESIGNATION SCH. OR MK.1 MK.2 ISSUE IN 
No. SEC. CODE DWG. No. ILL.No. LIEU 

104. Zl N-l SA-41G ZA/2Z9641.81 TRANSFORMER, I.F., output 
456 Kc/s ••••••••••.••••..••••• T-3 1 1 ZN3034 

105. Zl ZA/JAN/6B7 TU8E !VALVESj' type 687 ••••••••• 1 ZA5627 
106. Zl ZA/JAN/6C6 TUBE VALVES, type 6e6 ••••••••• 3 ZA5625 
107. Zl ZA/JAN/6D6 TUBE VALVES, type 6D6 ••••••••• 4 ZA5626 
108. Zl ZA/JAN/6J7 TUBE VALVES, type 6J7, 

('VT-91) ........................ 3 ZA12629 
109. Zl ZA/JAN/6K7 TUBE (VALVES), type 6K7, 

(VT-85) ••••••••••••••••••••••• 4 ZA12630 
110. Zl ZA/JAN/6SQ7 TUBE (VALVES), type 6SQ7, 

('V'I'-1CX3) •••••••••••••••••••••• 1 ZA3444 
lll. Zl ZA/JAN/6V6GT/G TUBE (VALVES), type 

. 6V6GT/G •••••••••.•••••••••.••• 1 ZA17191 
112. Zl ZA/JAN/42 TUBE (VALVES), type 42 •••••••••• 1 ZA7125 

January, 1945 



"n"o;. I vt IiOMPONENT LIST 

PACK, TOR, (VIBRA-PACK) 6865, COMPLETE (ZA1· 

(1 ) (2) (,) (4.) (5) (6) (7) (8) (9) 
ITf:u VAOS MFRS. PIECE PT.OR CATALoeuE No. DESIGNATION SCH. OR No. ISSUE IN 
No. SEC. CODE Owe •. No. Il-L.No. OFF L,EU 

1. Zl N-l E337 pt. 3 ZA!30BS-82 CAPACITOR, electrolytiC, 2 section, 
8 + 8 mF. C-2} 475-v.D.C. wkg ••••••••••••••••••• C-3 1 

2. Zl N-l E338 pt. 15 ZA/30B500-13 CAPACITOR, electrolytic, 500 mF., 
IS-v.D.C. wkg •••••••••• ±2 •••••.•• C-l 1 

3. Zl N-l SA-31B ZA/3C326-31B COIL, choke .t11ter, 17 h. 
80 mA., 300 ohms, No.2, 
U.S. type .•.•••••• t ••••••••••• t •• L-l 1 

4. Zl N-l SA-869 ZA/3C326-869 COIL, choke, R.F., 14 microhenries, 
. %2 \'i8.tt ••••••••••••••••••••••..•• L-2 1 

5. Zl N-l E514 pt. ZA/3Z1086B-l CLIP, test, 25 amp., 2.27/32-1n.x E-2 } 1 & 2 5/8-in. overall· •••••••••••••••••• E-3 2 
6. Zl N-l Fl35-6 ZA/3Z1921 FUSE,. F'U-21, 10 amp., 2S-v., 

Lltteltuse, No. 3AG •••••••••••••• F-l 1 
7. Zl N-l 0827 pt. 1 ZA/3Z327S FUSE POST, extractor, Llttelfuse, 

No. 1075 •••••••••••••••• .••••••••• X-2 1 
8. Zl N-l E319 pt. 1 ZA/2Z8674.40 SOOKET (HOLDERS), tube, 4 prong, 

No.4, U.S. type •••••••••••••• ' ••• X-I 1 
9. Zl N-l } 0851 pt. 2} ZA/3Z9858-8.33 SWITCH, toggle, SPST, 3 amp., 250-

A-17 80994 v.,' No.2, U.S. type ••••••••••••• S-1 1 ZA8724 
10. Zl H-20} 150777} ZA/2C4529/T2 TERNcrNAL, screw, brass, electr1cal 

N-I E604 hd., No. 8-32 thd •. x 1/4-1n. with 
N-l HCLUG lug, cadmium plated •••••••••••••• E-I I 

11. Zl N-I F206 ZA/2C4900A/Vl VIBRATOR, 6.3-v., Mallory, type 
826 •••••••••••••••••••••••••••••• K-l I 

12. Zl ZA/JAN/6XSGT/G TUBE (VALVES), 6XSGT/G ••••••••••••• V-I I 

L ________ 
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POWER ( PPL Y UN I T I TYPE 697, COMPLETE (ZAI.'"t '6-1) 

(1 ) (2) (4) (5) (6) (7) (8) (9) 

I T EM VAOS MFRS. PIECE PT. OR DESI6NAT I ON 
SCH. OR No. ISSUE IN 

No. SEC. CODE OW6. No. CATALOGUE No. ILL .No. OFF LIEU 

1- Zl N-1 } E337 pt. 5} ZA/3DB8-82.l CAPACITOR, electrolytic, 
S-8 D9053 3 section, 8-8-8 mF., C-12, 1 

475-v.D.C. wkg ••••••••••••••••••• 13,14 
2. Zl N-l SA-13Q ZA/3C326-3lQ COIL (CHOKES), f1lter, 17 h. 

1:20%, 80 mA., 300 ohms, 
No.1, U.S. type ••••••••.••••.•.• L-2 1 

3. Zl C-15} 150 } ZA/6Z3l55 CONNECTOR, 2 pt., 8 ft., 660 w., 
N-1 E544 pt. 1 25o-v. • ..............•.........•. P-1 1 

4. Zl N-l ZA/USA/2019 COVERS, dust, power supply 
unit 697 •••••.•••••••.•••.••••••• 1 

5. Zl N-1 E375 pt. 1 ZA/USA/2020 PANEL. steel socket 
6.15/16-1n. x 2.9/32-1n. x 
19/64-1n. h •••••••••••••••••••••• 1 

5. Z2 N-l 0824-4 ZB/6Ll8208-4.8P SCREW, steel, b1nd1n, hd., selt-
tapp1ng, No. 8 x 1 4-1n. 
parker1zed ••••••••••••••••••••••• 4 

7. Zl C-6 } X18 ) 
ZA/2Z8574.40 SOCKET (HOLDERS), tube, 4 prong, 

N-l &319 pt. No.4, u.s. type •.••.•••.•.•.•.•• 12,3 2 
1 &: 2 

8. Zl N-1 m61 ZA/3Z9858-3·.2 SWITCH, toggle, DPDT, No. I, 
U.S. type •••••••••••••••••••••••• F-3 1 

over tor transformer 
trom 10-v. to 23o-v.) , 

9. Zl N-I D85I pt. 2 ZA/3Z9858-8.33 SWITCH, toggle, SPST, 3 amp., 
250-v., No.2, U.S. type •••••• ; •• 5-2 1 ZA8'724 

10. ZI N-1 SA-1l30 ZA/2Z9608-7 TRANSFORMER, power, 115/230-v., 
50/60 cycles ••••••••••••••••••.••• T-l 1 

11. Zl ZA/JAN/80 TUBE (VALVES), type 80 ••••••••••••• D-2 2 
(1 in 'use; 1 spare) 
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ELECTlU.CAL .AND ' MECHANI CAL 
ENGINEERrNG .REGULA.TI ONS 

COIL STAGE 

AERIAL 

FIRST 
R.F. 

TRANSFORMER 

SECOND 
R.f. 

TRANSFORMER 

LOCAL 
OSCILLATOR 

f'1I£QUlNOt FII£QU!NCY I"IIECUENC'f ,1I£QUENCY I'III! 

SO-IOOItc/. IOO-JOOIJ.cIo 1IO..ao1J.c/. 411O-t60 IJ.cIa 0'9-
T'tP£ J -nPlH T'I"P€ c; T'f1'E r T 

At. COIL I At. C.ntI. I At. aMI. l I.E.COII. I I.E . COIL 
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W W 1.15 

5 S 
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Fig 1002 - lnd.i vidual coil 
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TELECQAHUNIC}.TJ O}.'S 
E 162 

HFI 2 HFI 2 NFl 2 NFl 2 "FI 2 
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i.vidual coil units 
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