RESTRICTED
CTRICAT, AND HECHANICAL ' TELECOMMUNICATIONS
fiA 137 REGULATIONS Z 352
(By Commend of the Army Council)

OSCILLATOR, TEST, NO.2

TECHINT CAL: HANDBOOK - TECHINICAL DESCRIPTICH

TITRODUCTION

Te The Oscillator, test, No 2 i3 = signal generator for the alipgnment and
performance testing of Service wireless receiverse It covers the same frequency
ronge (20-80lc/s in two bands, 20-4CMc/s and 40-8CMc/s) as the Signal generator

Fo 13 =and was designed as a forward area version of the latter equipment. Its
ocutput accuracy is lower than the Signal generator No 13 by a factor of 4 but this
is oxf:aet by its lightness and compactness. The output may be CuiW., Aeble or Fuil.
and eeon be verled in 2dB steps from 1V to 100mVe The Aole depth is fized at
appmxm.utely 3C,o at 1kec/s and the F.li. deviation may be varied up to 40ke/s. The
' ne is availzble at separate terminals for checking A.F. circuits.
"be oparated from asce mains or a 12V battery.
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« The block dizgram (Fig 1) shows the principle of operation. The master
oscillator produces ~ signal in the 20-4Clc/s bend end feeds a stoge which operctes
s an anplifier or frequency doubler dependent upon the oubtput frequerncy ronge. The
cutput stage is tuned to the output frequency and feeds the u&tenuators, from which
the output is taken to o terminating unit, providing output impedances of 750 and
Tebils
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Fig 1 - Block schematic
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3e The LeF. oscilinto uprlics either the screen of the output valve (A.M.
operation) or the s 2 the renctonce valve (‘,u. onﬂr°tlor/ with o 1ke/s tone,
the recctance volve buins in morallcel with the tunsd circuit of the master
oscillator.
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Le  The test oscillator is o completely self=-contained instrument housed in a
hermeticnlly senled coses It consists of an R.F. wnit, in a screened box, with
cebled connections to the power supply ond panel controls. The entire assembly
is nounted on the ponel and con be withdresm from the cose vhen the sealing is
broken ~nd the pancl lifted.

Se The enge and ponel rre of diecrst aluminiuwne A1l controls, power and output
~Ye on tnc front ponel “nd are protected by a flange cnst intesrally with the
e The 1id is held in position during transit by gquick-relense catches,

Ga Cenneceting londs ~nd sparc fuses are stored in 2 compartment in the 1id and o
strrp is provided for coarrying the equipment. The over-nll size of the
inatrunent, complete with 1lid, is 8.3/L inches = 12+7/2 inches x 10.3/L inches and

it weighs 301b. .

e The cquirmncni is opornted from o 12V battery or n.ce moins at 110, 115, 120,
220, 23C or 240V, 45-66c/s. To adjust the tronsformer top or chenge o fuse the
mstrument must be rcmoved from its case.  The power consumption is ~pproximntely

L2\ Tor batiory cperetion nnd B0VA for mains.

Ge The front ponel layout is shown in Fig 2. The controls for the set nre as
follows:i=

(n) System switch (SWA) marked OFF: AM: C.7.: HT. OFF and FL.H.
Sclects required facility.

(b) Devirtion control (QVh, morked DEVIATION ke/s. For adjustment of
devintion frequency.

(c) licter sclector switch (SWD) marked MOD: CAR. witches meter to indicrite
nodulrtion noor corricr level.

(&) dodulstlon control (RV}) morked SET MOD. Contrels modulrtion depthe

(¢} Crxvicr lovel control (RV2) marked SET CAR. Controls carrier level.

(r) o switeh (S7C) marked 20-4CHe/s; 40=8Cic/s. Selects frequency
b/“a for output signnl
(z) 1 frequency control (L 2; RV1) marked TUNIIG. Controls the
ﬁcy of the output signele.
Tree 2 Issue 1516 Dec 55



T T
AR

TELECCMIUITICATT ONS
e

AY — 3
h) Conrsc attenustor switeh (WWE) sod 2l %10, x100, etc. To increase
3 3 E
or decrensc the simel cutput in J0AB stops,

~

sne ~btonuetor switeh (SWB) marked 1y 1.25, 1.6, 2, ete uV. To
incronse or decrease the signel output in 2dB 3tcops.
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Pig 2 = Front prnel layout
TIICHNICAL DESCRIFTICN
MeOs ond signnal circults.
e The complete circuit dingrem is shown in Fig 1001 A Hertley oscillator, V2,

with C32n, CLY4 and L1 forming the tuned circuit, produccs an R.F. signel in the range
20-4Cidc /s This cireuit is coupled by €30, R16 to V3, which has an anode sceries -
tuned circuit composed of C32b rnd Li, or L4 nnd L2, With I4 only in circuit the
output frem V3 is double the M.C. frequency; with L4 and L2 in circuit the output
is the seme os the M.0s frequencye. This output is fed vin €31, R17 to ~mplifier
V4 having ~ similar output circuit to V3, composed of C32c ~nd Lb, or 15 ~nd L3
The rrnge switch, SWC, controls both L2 and L3 and thus V3 and V4 operate in the
scme frequency bands The nctucl frequency setting of V2, V3 and V4, is controlled
by C32 which is o three=section gonged copncitor with one section in ¢nch of the
thrce circuicsSe The amplitude of the output signal depends upon the screen
voltrge of V4 which may be varied by the SET CAR control, 2VZe R20 and RV2 form

Issuc 14 16 Dec 55 Fege 3
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a potentiometer across the H.T. supply in positions of SVA other thon OFF ~nd fA.M.
In the lntter position the potentiometer is formed by R24, part of L7 ~nd RV2.

Amplitude modulation

10e  An A.F. oscillator V5, with the oscillatory circuit L7, C24 between grid ~nd
cnodey produces o fixed-frequency signal of 1kc/s. The amplitude of the signnl is
determined by the voltage on V5 screen, which is controlled by the SET MOD control,
RV3. With SWA in the position A.M. the voltrge on the screen of V4 is voried ot
1ke/s due to the oscillatory current in the part of L7 included in the potentiometer
R24y L7 ond RV2e The A.F. output is also.fed via C33 to the MOD TONE terminnls for
direct ~pplication when required for A.F. tests.

Frequency modulation

11s For frequency modulation, the A.F. from V5 is fed via 37Ca, RE, C22, RV1, RV,
SWAa and C21 to the screen of Vi This valve behaves ns a variable reactrnce (see
Tels A 013) since its snode and signal grid erc connected vin €29, R13 and C35 to
give approximetely 90 degrees phase displecerent tetween sncde cuxrent and grid voltse
Being connected across the M.0. tuned circuit, C32a, L1, its frequency modulstcs the
M.0. output. The devietion depends upon the ~mplitude of the AJF. signal ~pplied to
V1 gride This amplitude mey be veried by RVL which gives o corresponding variation
in devintion up to 4Okc/s.

12« The ratio of the apperent resctance of V1 to that of the similar rcectances in
the M.0e circuit veries with the frequency sctting of the M.0. circuit. In order to
maintain the deviation constant over the complete frequency bend of the M.0e for ony
particular setting of RVh, an additional control, RV1, is included. This control is
genged to the main tuning capacitor, C32 and veries the omplitude of the AJF. signal
applied to V1 as the frequency setting of the i.0. is varied.

Attenuators and metering

13e¢ The R.F. output from V4 is fed directly to the fine attenuator nctwork R27 =
Rh6. This provides a range of attenuation in 2dB steps from O to 20dB depending
upon the setting of SWB. The tapping of the fine attenuntor is connected to the
coerse attenuator network R4LE = R55 which provides steps of 20dB up to 80dB. Thus
the complete rrnge of the two attenuators is 1004B,. The output is taken via n 75
ohm cable having =2 terminating unit whose terminals allow the selection of an ocutput
impedence of 75 ohms or 7.5 ohmns. In the latter condition the output signal voltage
is one=tenth of the indicated output. The maximum output voltage across the 75 ohms
termination is 100V

1. The meter, M1, is included so that the instrument crn be adjusted to provide the
correct indicoted outpute The MOD CAR switch, SWD, switches the meter either to

the A.F. circuit or to the finrsl R.F. circuite. For the output to be correct the
mever must indicate at the CAL mark for each setting of SWD.

15 Part of the AF output is fed viz C20 to rectificrs MR1, MR3. Vhen SWA 1s set
to AJi. the load for MR1, MR3 is R25 ond RV6; when SVWA is set to F.if. the lozad is
R25 and RV5e The meter is put across either RV6 or RV5 when SWD is at MOD and
therefore measures the rectified voltage appearing ccross either RV6 or RVS5. - For
checking the R.F. output, part of the signal is rectified by MR2 which has R26 and
RV7 as loade With SWD at CAR the meter measures the rectified voltage across RV7e.

Page Issue 1, 16 Dec 55
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2y C43 ore included to keep out R.F. from the meter
nte

16, Tore sepa rate sockets cre provided on the front peanel into which the appropriate

upply lesd for cither ae.cs meins or 12V battery is pluggeds.  The mnins supply is
ilterocd ~nd fecds the meins transformer, TR1, at the appropriate teppring pointe

wirg fuses r~re prov1d°d in each lege For battery operation the battery supplies

o v;ofmtor, VB1, which feeds an additional primary winding on TR1s Both the input
and the output of the vibrator are filtered and supprossed to reduce hash and raacve
it fron thoe owerstionel frequency band of the instrument. Fuses are provided in
ench log of the battery supply.

>

neins tronsformer, TR1, has two secondaries; one for the H.T. supply nnd
o 6 velt winding, for valve heater suprlve  The dinl lawp, LFP1, is
~cross the 6 volt windinge  The H.T. secondery winding outout is rectified
ull=wrwve rectifier, V7 and smeoothed ~nd filtered by L13, R66, c5z nnu c5
The H.T. supplies tc the recctor, V1, and the master oscillator, VZ, -
by V6. 51l supplies fed into the screcned R.F. box are filtered nt the
entrye

pOLﬂu of

Hote: The next page is Page 1007
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ELECTRICAL AND MECHANICAL TELECOLMUNT CATI ONS
EUGTEERING REGULATIONS Z 352

The loentior of any components mny readily be found by weferring to the last
tvre colu. ms of Teblc 1001 which give uh\, figure number and grid reference of the
couponient on beth circuit ond loyout dingrrms. Thoe lnst number of relevent
drowiing, is shown before the oblique stroke,

Table 10071 = Components

b ! i T 1 :
| Circuit, Valuc | Tolcronce | Type Locntion f
| rof | | and roting | | Gircuit Lnyout |
| RESTSTCRS
L 5,6k0 5 b1 /21 srire=wound 1/01 2/82 |
6.8k0 10% 3w errbon 1/ 2 /B 5
L 2.2k0 106 3 YN carbon 1/64 ;
| 220k0 1Gh /20 corbon « 1/81
: 330 105 A/ cnrbon 1,/01
i 22K} 1006 1 /2w carbon 1/h6
2o 2k 10 /a0 cnrbon 1/56
: g 10k0 5% 1/87 caxrbon 1/A5
L Lo TKO 5% 1/80 carbon ! 1 /0k
L LJTKRO 5/0 1/84 corbon 1/85 ;
5 1kQ \,,u 4/ "/ W earben 1/83 2/02
| 1%Q 1 1/20 carbon a 1/04 2/02 :
| ‘ 10k 5523 1/80 carbon \‘ y ,/532 2/C7 ?
24 20 1Ch A/ carbon 1/D3 2/08
LT7%Q 10 1/ carbon 1/8, 2/C6
220kQ 1G5 1/20 crrbon 1/83 2/06 |
680 Q 1G6  1/20 carbon 1/G3 2/06
150 Q 10%  1/27 carbon 1/63 2/06 |
4 00kQ 10% 4/ carbon 1/62 2/85 ]
10k 100 3/4W carbon 1/D5
400k 1G. 1/20 carton 1/06
%0 160 1/2w0 carbon 1 /06
3300 106 1/20 carbon 1/36
3¢ 3k B kil wire=wound 1/84 2/E2
‘ 3320 55 4/87 carbon 1/05 2/52
a LT 55, 4/80 cerbon 1/32 3/C5
| 39f2 55 /80 crrbon 1/32 3/3k
390 5s /60 cnrbon 1/J2 3/84 |
| 590 5% i carbon ‘ 1 /34 B/Eﬁik
350 55l crrbon 1/ 3/8h s
% 3% | 57 carbon 1/34 3/Bis
5 394 | Be crrbon 4 /T4 3 /00
f 3,9,\ [ sarbon | 1,/ 3/
: 3500 59 carbon | 1 / 2 5/Ch
390 5% carbon 1/%2 3/Ck
! 390 5% carbon y /‘522 2 /0K
; 7200 | 5% 4/ | cnrbon 1 fH2 L5
: 7200 | 5% 1/8w | corbon | 142 34
| 7200 | 5% 1/8% | cerbon | 144 3/84
i 7200 | 5% A cerbon ; 1/31 3/2%
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7 352 TR EGULATTONS
vl 1001 (contd)
| T o - o o I
- Circuit «  Value g Tolerance i Type 1 Location !

rof l and rating | - Circuit Linyout

RESISTCRS (contd)

Ry 7200 5% 4 /S | corbon YA K 34y

. mL2 L7 | 5% 4/8w cnrbon 1 /%7 104
OR43 L7200 i 50 4/87  oorbon 1/K4 3/Ch %
Rid -7em 5% 4/8i . corbon 1/k2 3/¢h

7200 S5 1/80 | carbon Vi@ 3/Ch
1500 : 55 4 /ST corboen L 1/k2 3/C5

|
I
1500 i 5% 1/81 | carbon 1/J2 3/85 E
|
!
i
n
|

THOQ | 256 1/8W carbon 1/33 3/83
TLC0 i 2% 1/8i carbon 1/33 3/B2
7500 2% 1 /8 . carbon 1/T4 3/c2

| 25 1 /8w carbon 1/34 3/C3

SR

e

¥
G

N Do =
O
NG
»

T , % 1/87 carbon 1/J3 3/m2 3
EL 92 ; 2% 4 /67 cnrbon 1/33 3/82 |
REL 920 ‘ 2% 1 /60 carbon S WATA 3/02 |
RB5 630 2. 1/87 carbon S W5 P 3/3
Rb55 2200 | 105 4 /20 | cnrbon B Ve 2/52
157 cen 10 1/20 . earbon 1 /2 2 /35
R58 10k 54 60 wirc=wound @ 1/85 3/MH2
RES 1k Gt 4/ carbon 1/03 2/B2
R60 L7kO | 1C50 1 /20 carbon 1/C3 2/07

. R67 67450 ] 2% 1 /8 carbon 1/KL TERM UNIT |
. R62 37450 | 2% /80 carbon 1/L3 TERM UNIT
R63 150 2% 4 /8 carbon 1/44 TERM UNIT
R6Y » 150 2% 4 /8w carbon 1/LY TERM UNIT
265 22k0 | 1050 3/4W carbon 1/65 3/%5
6 ‘ 7 , B wire~wound 1/F5 3/85
%/ carbon Lo1/E3 o/7
LA/ enrbon 1/Gl 2/2
5l 340 carbon o 4/B5 2/52
1O 3/0W . cerbon 1/B6 3/D5
R74 820 ‘ S VN ~ corbon . 1/85 3/D

VARTABLE RESISTORS i

=5k0 205 1 /4w ~ carbon 1 /A6 2/13
100KO o6 AW  wire=wound ‘ 1,/06 ;5/@5
25Kk -; 1G5 AW | wire~wound 1/35 3/05

25K0 i 1G5 AW . cerbon : 1/A6 3/8
5000 ‘ 4% gung | wire=wound i 1 / 6 2,/H‘2

5000 105 /20 | wircmwound . 1/C6 2/2
5k AC. 1/20 . wire-wound L 1/86 2/H2

Frge 4002 Issuc 1, 16 Dec 55
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Table 1001 {contd)
Circuit Veluse | Tolersnce Type ‘4 Location
_ref f end rating B . Circuit Leyout
CAPACITCRS
c1 | 0eCOER 2\% ceramic feed=through 1/B84 2/b2
c2 . 0«001uF 20% : ceramic feed=through 1,/B4 2/C2
C3 - 0.001uF 20 ceramic feed~through 1/81 2/02
Ch | 0. 001F 2C% ceranic feed-through 1,/B1 2/co
oL} | 0« COMF 2075 ceramic feed=through 1/82 2/D2
6 - 0. COMF 207 cerenic feed=-through 1/82 2/C2
c7 | OeCOE 20 ceramic feed-through 1/83 2/02
Cc8 - 0. OO1uF 20% cersmic feed=-through 1/B3 2/02
co | CaOOMLF 2C% ceramic feed-through 1,/C4 2/82
¢10 . 0« COF 20% ceramic feed~through 1/C1 2/Cc2
11 | 0e001UF 20,% ceramic feed~through 1/c2 1/B2
c12 i Qe Q0T 20 ceramic feed-through 1/C3 2/82
C13 - 0. 00MuF 20% cerrmic feed-throuch 1/G4 2/C2
C15 | CeCOIUF 2C% ceranic fesd=through 1/84 2/D2
c16 | 0. 004uF 207 ceramic feed-through 1/G4 2/c2
c17 Oa OO1UF 2C% ceramic feed=through| 1/HL 3/C5
c18 uF 255 250V paper met tub 1/81 2/A7
Cc19 W 25% 250V paper met tub 1/86 2/83
G20 0. 1uF 25% 250V paper met tub 1/C5 2/E2
c21 L O fpF 25% 250V paper met tub 1/03 2/A7
c22 Qe 251F 25% 250V paper met tub 1/A5 2/G3
c23 0o QU cC,/o 350V paper met tub 1/C5 2/82
c2hL Ou CHUF 2C% 350V paver met tub 1/C4 2/83
cz25 8HF *H 0C7m2C% 150V electrolytic 1/D1 2/A7
C26 GiuF 5 20% 350V paper met tub 1/61 2/0C6
cz7 0.0 zpF l 2075 350V paper met tub 1412 2/D5
c28 20uF ;+5o%—2 12V electrolytic 1/63 2/D5
c29 17 OpF | \,o 350V ceramic insulated 1/b2 2/D7
C30 L70pF % 3507 ceramic insulated 1/83 2/D6
C24 L7CpF 205 350V cersmic insulated 1/m2 2,/06
: bjza . 130pF mex| variable 1/D3 2/t6
C320 ; 105pF max| air dielectric 1 ﬁj 2/H5
C32¢c . 105pF max air dielectric 1,/H3 2/H5
C33 . OetuF 25% 250V paper met tub 1/A 3/84
C34 4 00pF 205% 350V ceramic tub 1/83 2/C7
c35 22pF 20% 350V ceramic tub 1/b2 2,/08
c36 0o O0FUF % 350V moulded mica 1/06 3/05
C37 56 0pF 20% ceramic insulated 1/E2 2/06
C38 560pF 208 ceramic insulated 1/G3 2/D5
C39 L7O0pF 2050 FHOV ceramic insulated 1/H3 3/B85
CLO 400 CpR 20% 350V cersmic insulated 1/A5 3/83
Gl 170pF 20% 350V | cersmic insulated 1/A5 3/84
CL2 L 70pF 20% 350V | ceramic insulated 1,/D6 3/83
C43 L70pF 20% 350V | ceramic insulated 1/06 3/E2
CLl 20pF max | air trimmer 1/D3 2/G5
L cys |« 0015uF 20% 350V | ceresmic insulated 1,/D1 207 |
L CL6 | «0015uF 2C% 350V | ceramic insulated | 1/82 2/C5 J
Issue 1, 16 Dec 55 Page 1003
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Circuit} Velue Toleran Locntion

ref i and ra ’c g - Circult Loyout
CAPACLTCRS (contd)

oy 20uP +507=205 12V ; electrolytic 1,/B6 2/D3

C48 220pF ;: 1/KL  TERM UNIT

C49 Oa O2uF 20 750V | paper met tub 1/065 3/%5

CR0 ey 25% 150V | paper meb tub 1 6 343

05 8UF | +5CH-2C5% 350V | clectrolytic 1 /55 3/%2

052 25% 150V | electrolytic 1 /5 3/k2

C53 Op JuF 25% 150V | paper met tub ins 1/H6 3/K3

Ch4 Ou JpiF 255 150V | paper met tub ins 1/J6 3/K3

55 CeduF % 150V | paper met tub ins 1 /66 3/K3

c56 | Ce 1T '>5Lf’ 150V | paper met tub ins 1 /36 3/K3

o7 Ou JuF 25% 150V paper met tub ins 1/K6 3/K3

c56 | O JuH 25% 150V paper met tub ins 1 /k6 3/K3

059 Op 4l 25% 150V poper met tub ins 1/J6 3/3

c61 L JCO1BuUR 2G5 350V ceramic insulated 1/%6 3 /KL

cb2 » 00 BUF 2Cse 350V ceremic insulated 1 /J6 3/Kh

C63 1 SCO1BRE 20 3BV ceramic insulated 1/%6 3/K4

CoL | «0015uF 20,. 350V ceramic insulated 1/36 3/%N

c65 E 1000pF 2G50 3507 ceramic insulated 1/45 3/G5

66 10C0pF 205 350V ceremic insulated 1/15 3/05

cé7 1000pF 2C;. 350V ceranmic insulated 1/15 3/GL

c66 1000pF 205 350V ceramic insulated 115 3/GL
c69 100CpTF 20;. 350V ceramic insulated 1/L5 3/G4
c70 1000pF 205 350V cersmic insulated 1/L5 3/Gh
c71 1000pF 2C5% 350V ceramic insulated 1/16 3/GL
c72 10COpF 20% 350V ceramic insulated 146 3/Gh
c73 up 25575 250V paper met tub 1/L6 3/82
INDUCTORS
| L 0. 5uH 1/83 2/07
L2 0.5uH 1/F2 2/h6

L3 Ou5uH 1/G2 2/A5

L4 Ou2uH 1 /b2 2/B6

L5 0. 2uH 1/G2 2/B5

4 boSuH 1/c2 2/D7

7 0u5 i 55 1/8k 2/83
| LG gh 20% | 1/81 2/D2
| ‘ 2C5% 1/B4 2/D2
FLY 359‘5 /"

110 1uH dust-iron cored 1/82 2/D2
LM 3buH 255 1/05 3/84
L LA2 36uH 5% 1/86 3/F3

13 7 H +20%5~0% 5QmA 1/85 3/45

L1y 10uH 10% 1485 3/K3

L5 1./45 3/K3

146 1/K6 3/K3

L7 10uH 10% | 1/36 3/K3
Page 1004 Issue 1, 16 Dec 55
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Table 1001 {centd)

| i B | l
Circuit | Value Tolerence | Type 5 Location
ref | and rating : Circuit Layout
INDUCTORS (contd) l
‘ J z { b
118 36uH 25% 1/15 3/65
L19 36uH 25% 145 3/Gh
Eé;} o.ng 1 ?2 5?@4
‘ CuBuH 1/L 3/63
L22 35uH 20 1/61 2/c2
L23 35uH 20% 1/01 2/c2
L2y | A | qust-iron cored k2 2/C2
) TRANSFORMERS
g
TR | I yto 3/H6
VALVES
V1 cv 138 1/03 2/b8
V2 CV 138 1/83 2/07
V3 CV 138 1/F3 2/b6
V4 CV 138 1/G3 2/D5
V5 | CV 136 1/85 2/D3
V6 GV 287 1/G5 2/D3
V7 CV 493 1/42 3/L3
RECTIFIERS
MRY } [ | miniature sealed copper| 1/D6 2/82
IR2 | | oV 291 1,413 3/85
MR3 | ' !‘ miniature sealed copperl 1,/D6 2/E2
J_ i I ! B
FUSES
!
FS1 | 14 , 1/K5 3/M3
FS2 | 14 1/K5 3/H3
FS3 ! F0A L /K5 3/43
s, | 10A f 1/%6 3403
FS5 | 250mA | 1/85 3/h2
—_ I !
L MI SCELLANEOUS
L2 | 6.3V 0,34 | M.E.S. cap | oa/m6 o /il
| VB LoV | Non=synch series driven 1/J6 3/%y
| | | 10QuA | sealed miniature | 1/86 3/83
: i : FeSaDe : J !
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‘Pahle 1001 {contd)

Circult Description Location

_ ref i Circuit Layout

SWITCHES
SWaa(3) L=pole, 5=way, Ozk type 1 /55 3,/85
SWAa(92 L4=pole, 5=way, Ok type 1/C4 3/E5
SWAb( 3) L=pole, S5~way, Oak type 1/D3 2/E5
SWAb(9§ L=pole, 5=wzy, Ozk type 1/A6 3/E5
SWAQES) L=pole, 5=way, Cak type 145 3/85
swhc(y) L=pole, 5~way, Ok type 1/16 3/35
SWB 1=pole, 11=way, Oak type 1/J2 3/BY
SWee. 2-pole, 3=way, Onk type 1/45 3/04
SWCh 2=pole, 3=~way, Onk type 1/62 2/86
SWCe 2-pole, 3~way, Ozk type 1/G2 2/35
SWD D.P.C+0. Cutler Hamer Q.M.Q.R. 1/86 3/83
SWE Advence A37 o A/K3 3/83
FLUGS AND SCCKETS

PLA 3-pole, miniature, MKk V9 3/5%
PLB 2=pole, miniature, MKY | 1/L5=6 3/F3
PLD Single~pole, CoPubS 1/K3 3,03
SKA Single-pole, $351 | 1/K3 2/Dl
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