VOLTAGE READINGS

A table of voltage readings is included to assist in servicing. Some variation of the
figures must be expected because of component tolerances and allowance must be made
correspondingly. Readings were taken employing an Avometer Model 8, the highest
range compatible with reading accuracy being used in each instance. Controls and
switches were positioned as given below.

E.H.T. links to 2 kV X SHIFT to centre the spots

A2 SENSITIVITY 10 V./mm FOCUS for sharp outline

Al Volts Range at 1000 TRIGGER OR SYNC fully counter-
clockwise

Al VOLIS 1o 0 TIME BASE FREQUENCY fully

Y1 SHIFT to centre the trace cotiiter-clockwise

Y2 SHIFT to centre the trace Time Range at 50 msec.

TIME SCALE to 0 Intensity Modulation Selector at OFF

Time Range at QFF BRIGHTNESS fully counter-clockwise

Sync Selector to REPETITIVE EXT. Normal /X5 to NORMAL

Al AMPLIFIER

V9 Anode pin 3 76V
CV9Sereen  pnd | 36v T
V9 Cathode s osTv T
VioAnede  pm3 sy T
VIO Sereen pna 19V
VioCathede  pins | omv
VilAwede  pin3 msv T
VILGhd  wpap 76V T
ViiCahode  ping  sv
Vi2Anode  pn3  3ov T
Xg}Screens pins 2 325V
g%g}Cathodes | pins 6 87V
VB Amede  pm3 | mov T~

(see Fig 8) 330V

Across R55
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Al Amplifier

Across R57 (see Fig 8) 558V
AcrossRS8  (sceFig8) 216V T
- Acros;;jb B (_se_e Fig 8) ”60 V_ o T o
 Across RO (eeFigs) 5V
- “Across R62 N (:.ee PlgﬂST 15 V— o T
Acréss RE?; B (See-hg &) 77£7V T 0 1
Across R64-R65  (seeFig8) ssov
Across R67 (_sc_:e_l-;E%)_ 335V T T
m;‘;c: os;;68 a '(see Flg 8) a 280 V N T
Acro%q R74 . ”(see Flg_-f-é_)-— 320 V T o
© Across R77 (see EQ{S sov ‘
kgg;oss R78 ——Et;}”ic 8) ;;‘VL | T -
77Aéros—;_l{79 - (see P—ng)__ 308 vV ] T
- 7A;:ros; ]—QE;_ - (5ee Plg 8) - 555 \;_ | o T
) Across Rl?_— (see Fig 5—?%1_3_\’_ . ST N N
A2 AMPLIFIER
V21 Anode pin 3 322V
ValSereen  pm2 340V
©V2i Cathode  pm6 385V
UVE;Anode . __tc:pic;g i 860 V B ] -
| V22 Cathode  pm$ 40V
AcrossRI0S  (seFig8) 25v
© AcrossRI2T '(s;i:{cfﬁ v T
mAc}dss R130 - (see Hg787 : 134 V_ - N




TIME-BASE

V5 Anode pin 2 280V
—?75 Cathode pin 3 T gO_\—/' | T
V57A71;c;de pin 5 . 2_75 v
V5 Cathode pin 67 T 25V e
V6 Cathode pin § w3v
V7 Anode pin 3 1 603V =
V7 Cathode | opin6 430V SN U /S (——
V8 Anode T oms | a2v ||| P -
V8 Screen T om2 | 138V < S
V8 Cathode - oV — ——
Across R17 —(Sf:e Fig 9) 63V T it i ki
Across R20 | (emey | 0V | RO DS s
_—Across R21 (see Fiékgj T 46V e —
Across R70 ] (see Fig 9) sV i —
Across R22 - _(see Fig 9) v _
Across R23 ) (see Fig 9;7 150 V I | S| S
Across R29 | gee Fig 9) v
Across R30 o (see Fig 9)_7 610 V
Across R34 (see Fig 9) 36V R i i
 Aerose 055 7 (see Fig 9) oV — =
~ Across R36 (see Fig9) 460V [
Across R40 | (see Fig 9) 174 V I e
INTENSITY MODULATION
V19 Anode pin 1 640 V .



Intensity Modulation
V19 Cathodes pins3or& 400V

V20 Anode pin 3 330V

-7_\/'20 Screen T pin 4 O 63-5V G -

© V20 Cathode pin 8 ET T N A e

) EI’OSS RIU(PRIO_z_ -_(see Fig 9)_ 7;967 S R B e

© Across R103 | -k-éee Fig 9}__ wsv T
Across RI04 | ee Fig®y | 318v | | | |
Across R107  (seFig9) &1v

Across R108 (see Fig 9) 335v

650 V H.T. CIRCUIT

V1 Cathode pin 8 920V

 V3Anode  topeap S0V - B
" V3 Cathode (HT)  pin8 60V T
9 Sereen  pind  32v T
VAGrd  topeap | 12V o
V4 Cathode  pin8 | 10V A
V16 Grids Cpins2or7 320V T e 1
© VI6 Cathode  pin8  3aw0v
©VI6 Cathode  pin3 sy T
—-A(;fC-,SS R3 T (See F]g 8) - 545; T
" Across R4 (secFig8) 263V o
AcrossRO (see Fig8)  osv ) N

Across R10 (see Fig 8) ”7290 v
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650 V H.T. Circuit

Across R11 (see Fig 8) 132V
Across R4] (see Fig 9) 295V
Across R43 (see Fig 9) 318V

2kVor 4 kV E.H.T. CIRCUIT

V15 Anode top cap 550V POS*

V14 Anode topcap 1650 V NEG*

FOCUS slider 1310 V-1110V clockwise NEG™

BRIGHTNESS slider | 1575 V-1635V clockwise NEG*

Across R12 (see Fig9) 315V
" Across R89 (s Fig9) 39V N T
Across R (see Fig9) 985V e
Acros—s R91 ﬁ(:e_é Fig9) 395V =
Across R92  (see Fig9) 465V ] ]
Across R9_5 o (see Fig 9j %_ 8_§f =~

*Electrostatic meter

POTENTIOMETERS
Y1 SHIFT slider 592 V-648 V clockwise
Y2 SHIFT slider 138 V-650 V clockwise

TIME BASE FREQUENCY 480 V-152 V clockwise

Al VOLTS end tag Scale 0-100 650 V=600 V

X SHIFT slider 230 V465 V clockwise

TIME SCALE slider (earthy) 0 V=228 V clockwise

TIME SCALE slider 242 V462 V clockwise




R44 Ri22 c18,Cc19 R138
C 57 Ch2{C 67  uNDER PANEL R132

C3— R2
L1
R1
R18
R 87
P23 R 88
_— R &6
> R13
c65 R14
M1M2
P
R73 C39
P2
c1,c2cs5 ¢
UNDER CHASSIS

Ti T2 c8

Fig. 7 Bottom View



RBZ _R135  R77 €33 _C47 R57  RAY
£72 R79 | R126 | P& R7. | RBY| RS8 | RGO

RE62

P14
P
P2

RG8
R67
P13

R55
R131

c71

R65
RB4
R63

C64
58

PZ{R10 [P1 |R127|CBO | P23 | C4B
RS €62 R11 R4 CB5 R105 R3 R136

Fig. 8 Left-hand View



R26 R25 RLZ C70 PS5 R22 R30DCS0 AM2 C63 RIDT RI04
cza[am €26 ‘ R37 n:ia ’azs P]B’R‘m mw'mlou R102 | R103
-

—— = R108
R106

P20

P16

C20| Re1 [ R35( R&O| R91| ROL | RO7 13
c17 c9 C16  R&3 R34 RIB RI0 RYZ RU6 C&H 43
Fig. 9 Right-hand View




CIRCUIT COMPONENTS

N.B. Orders for spare parts must include the instrument serial number which is marked
above the mains selector panel.

Ref. Value Tolerance Rating Part Number
R1 68 kO +5% 2 W M132510/41
R2 68 kQ +5% 2 W M132510/41
R3 680 kO +209% IW DRO2,/68420
R4 4-7 MQ +20 9, 1 W DRO02/47520
RS 470 @ +209%; iw DRO08 /47120
RO 470 © 4209 W DRO08 /47120
R7 47 Q 4209 Iw DRO8 /47020
RS 470 Q +20 ?{J, W DRO08/47120
R9 390 kQ +207, W DRO08/39420
RI10 470 kQ +209% 1w DRO02/47420
R11 390 kQ 4209 W DRO08/39420
RI12 820 kQ 5% 1 W M132510/38
R13 560 kQ +10% 1w DRO02/56410
R14 68 kQ 4109 W DRO8/68310
R15 1 MQ 4209 W DRO8 /10320
R16 1 M +209% iw DRO08 /10520
R17 27 kO +109 W DRO08/27310
R18 68 kQ +5% 2w M132510/41
R19 4-7 MQ 1_‘,‘:{,{ W M132510/98
O N
< +107, 3 /2
R22 150 ka +109%, iw DRO08/15410
R23 150 k@ +109] 1w DRO08/15410
R24 680 kQ 4209 W DRO /68420
R25 150 kQ +37 2w M132510/114
R26 1 MO +207%, i W DRO8B /10520
R27 470 Q +207, ; W DRO8/47120
R28 82 kQ +209; 2 W DRO1/82320
R29 4-7 kQ +109; W DRO08/47210
R30 270 kQ +20% 2w DRO01,/27420
R32 12 Mo 104 W DROS, 19510
= /o 2
R3s 220'k0 0% LW DROS/22410
TV s P
R35 1-5 M@ 4109 W DRO08/15510
R36 1-2 MQ +5% W M132510/99
R37 390 kQ 4109 iW DRO08/39410
R38 220 kQ S, W DRO08 /22420
R39 2-2 MQ +209% Iw DRO8 /22520
R40 39 kO 4109 W DR02/39310
R41 1 MQ +29% W M132510/119
R42 22 ko +10% W DRO08 /22310
R43 1 MQ +2% IW M132510/119
R44 2:2 MQ +209% W DRO08 /22520
R45 560 kQ +29 2w M132510/31



Ref. Value Tolerance Rating Part Number

R46 250 kQ oo W M132510/47
R47 63 kQ 42 1 M132510/118
R48 17-4 kQ Jons LW M132510/117
R49 5:6 kO B 1w M132510/22
R50 220 kQ 119 W M132510/97
R51 1-6 kO EEL LW M132574/32
RS2 535 Q L307 W M132574/31
RS3 160 © S Iw M132574/30
RS54 47 MQ +1% W M132510/98
R55 220 ko 159 2W M132510/110
R56 150 © 12027 IW DR09/15120
R57 15 kO 527 1W M132510/52
R58 100 ko 50 2W M132510/104
RS9 120 kO 339 2W M132510/105
RGO 60 kQ Ao 1 W M132510/106
R61 250 +2% IW M132510,/103
R62 15 kQ 150 1W M132510/52
R63 30 kQ d58r 1w M132510/111
R64 470 kQ +5% 2W M132510/112
R65 560 kO 557 2W M132510/113
R66 150 @ +20% 1W DR09/15120
R67 150 kQ +5% 2W M132510/114
R68 120 kQ +5% 2W M132510/105
R69 9:6 kQ 129/ 1w M132510/96
R70 39 kQ 110 /) 1w DR08 /39310
R71 150 © 20 1w DRO8,/15120
R72 39 kQ +59 1 W M132510/116
R73 1 M@ 120/ 2W DROI,/10520
R74 330 kQ 13 1W M132510/107
R75 56 kQ +10% IW DRO8/56310
R76 470 Q 20 % IW DROS /47120
R77 56 kQ 18 % 15W DR43 /56305
R78 56 k© +5% 6 W M132511/19
R79 56 k@ +5% 15W DR43/56305
RS0 47 MQ +10% 1W DROS /47510
R81 470 © 120% 1W DRO8,/47120
RS2 560 kQ +1% 1W M132510/108
R83 470 @ ()57 IW DRO8 /47120
R84 470 kO +5% 1W M132510/36
R85 1 M@ +5% 2W M132510/37
R86 1 MQ +5% 2W M132510/37
R87 1 MQ 5 % 2W M132510/37
R88 820 kQ 4597 1 W M132510/38
RS89 56 kO ESY 1 M132510/53
R90 1-8 MQ 50 W M132510/90



Ref. Value Tolerance Rating Part Nomber

R91 12 MQ 45% 2W M132510/91
R92 1-5 MQ 159 2W M132510/92
R93 470 kQ +5% 1w M132510/67
R4 270 kQ Jagns 1w M132510/93
ROS 2-7 kO 0% 1W DRO8,/27210
R96 82 kO +10%, 1w DRO08,/82310
R97 82 ko +10% 1W DRO8 /82310
R99 100 @ 4209 1w DR09/10120
R100 330 kQ +10% 1w DRO08,/33410
R101 180 kQ +10% 1W DRO02,/18410
R102 180 kQ +10% 1 W DR02,/18410
R103 390 kQ B IW M132510,/100
R104 510 kO 459 1w M132510/101
RI05 330 © +10% 1W DRO8,/33110
R106 100 © +20% 1 W DRO8/10120
R107 33 kQ +10% IW DRO08/33310
R108 270 kQ +10%, LW DRO8 /27410
R109 470 @ +20%/ 1W DR09/47120
R110 470 Q +20%/ 1W DROS /47120
R111 220 kQ 120 Iw DROS /22420
R112 1 M@ +20%, IW DRO08 /10520
R113 6-8 kQ +10% IW DRO8/68210
R114 82 kO &0 1W DRO08/82310
RI1S 470 kQ 409 W M132510/30
R116 47 kQ A2 Y M132510,/21
RI117 9-6 kQ 2% IW M132510/96
R118 25 kQ 529 1w M132510/25
RI119 53 ko 129 1w M132510/95
R120 120 k@ Lo 1w M132510/28
R121 520 kQ 429 1w M132510/94
R122 220 kQ L% 1w M132510/97
R123 470 @ 4:20% 1W DRO8 /47120
R124 470 © Jnyeg 1w DRO8 /47120
R125 47 kQ +20% IW DRO9 /47320
R126 680 kQ +20% 1W DRO8/68420
R127 30 kO +5% 15W DR43 /30305
RI128 400 kO 1% W ITB.3500/C24,/40401
R129 100 kQ 19 IW ITB.3500/C21/10401
R130 180 k© +20%, 1w DR02/18420
R131 82 kQ 11 1W M132510/115
R132 470 Q +20% IW DR09/47120
R133 47 @ +20% IW DRO8 /47020
R134 47 0 +20%, W DRO8,/47020
R135 330 kQ +2% 1W M132510,/107



Ref. Value Tolerance Rating Part Number

R136 4-7 MQ +10% i DRO08/47510
R137 47 kQ 4209 3 DR09/47320
R138 470 Q +209% W DR09/47120
R139 560 k© +20% i DRO08 /56420
Cl1 4 uF +209% 750V M129523
2 4 uF +20% 750V M129523
C3 6 uF 4209 1500 V M129527
C4 0-1 uF +20% 1000 V M129701/14
C5 0-5 uF +20% 1000 V M129521
C6 0-1 uF +20% 1000 V M129701/13
C7 68 pF +109/ 350V M125580/18
C8 01 pF +209% 5000 V M129508
C9 0-1 uF +20% 1000 v M129701/13
Cl10 0-1 uF +20% 1000 V M129701/13
Cl1l 250 pF +5% 500V M129526/4
C12 860 pF +5% 500V M129526
C13 2700 pF +5% 750V M129593/8
Cl4 9000 pF +5% 750V M129593 /3
Cl15 0026 pF +5% 500V ISB.6031
Cl16 0-09 uF +59% 500 vV ISB.6032
Cl7 0-26 uF +5% 500V ISB.6033
C18 09 uF +5% 500V ISB.6034
C19 2-6 uF +5% 500V ISB.6035
C20 01 pF +25% 1000 V M129701/3
C21 0-1 uF +20% 1000 V M129701/14
Cc22 27 pF +2% 500 v M129579/8
C23 62 pI +2% 350V M129579/13
C24 0-1 uF +209% 350V M129701/10
C25 230 pF 20 350 V M129580/118
C26 330 pF +10% 350V M129580 /42
C27 610 pF +2% 350V M129580/116
C28 27 pF +5% 500V M129579 /51
C29 1400 pF +5% 350V M129580/124
C30 1000 pF +20% 350V M129544
C31 45 pF Trimmer 350V M128517
C32 1500 pF +29 350V M129580/114
C33 3-5-12 pF Trimmer 350V M128517/2
C34 27 pF +10% 350V M129581/7
C35 0-1 uF +20% 350V M129620
C36 27 pF +29% 500V M129579/8
C37 6.8 pF +1 pF 750V M129579/71
C38 0-5 uF +20%; 1000 V M129521
C39 0-1 uF +20%/ 6000 V M129520
C40 0-01 uF +20% 5000 vV M129508
C41 0-1 uF +20% 350V M129701/10
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Ref.

C42
C43

C45
Cdo
C47
C48
C49
C50
C51
C52
C53
C54
Css
C56
C57
C58
C59
C60
Col
Co2
C63
Co4
Co5
Co6
Co67
C68
C69
C70
C71
C72

Ref,

P1
P2
P3
P4
P5
Pé
P7
P8
P9
P10
P11

Value Tolerance
27 pF +29
100 pF +20%
27 pF +2%
22 pF +10%
10 pF +109%;
39 pF +ipF
27 pF +109%;
0-1 uF +20%;
120 pF +10%
22 pF +3 pF
27 pF +2%
2950 pF +2%
1420 pF +2%
510 pF +2%
210 pF +2%
68 pF 4
45 pF Trimmer
1000 pF +5%
1500 pF +=5%
0-5 uF +209%
0-01 uF +259%
470 pF +10%
0-01 uF +25%
500-3000 pF Trimmer
270 pF +2%
470 pF +209%
1000 pF +20%
3000 pF +20%;
27 pF +10%
0-5 pF +20%
0-01 uF +25%

Value

1 Mg

500 kQ

250 ko

250 kO

1 M@

50 k@

50 k@

50 ko

15 k@

15 kQ

500 @

38

Rating

300 V
6000 V
500V
350V
350V
500V
300V
1000 vV
750V
500 v
500 ¥
350V
30V
350V
350V
350V
350V
350V
350V
350V
1000 v
350V
1000 v
250V
50V
1750V
500 vV
300V
50V
350V
1000 V

Rating

2W
2W
2W
2W
1L W
4W
AW
AW
4W
4w
1W

Part Number

M129579/8
M129636
M129579 /8
M129580/5
M129580
M129579/63
M129581/7
M129701/13
M129512/16
M129579 /61
M129579/8
M129580,/119
M129580,/120
M129580/121
M129580/122
M129580/20
M128517
M129580/112
M129580,/113
M129701/19
M129701/13
M129580,/48
M129701 /3
M128512/3
M129580,/123
M129622/2
M129646/9
M129646,/25
M129581,/7
M129701/19
M129701 /4

Part Number

K Y9988 /38
KY9988 /74
KY9988/18
KY9988 /18
KS$92135/3
M158520

j
[ M158522

M158520/10
M158520/10
M158526 /4




Ref.

P12
P13
P14
PI6
P17
P18
P19
P20
P21
P22
P23
P24
P25
P26

Ref.
S157

84

S7 1
S8 f
S9

S11

S12
S13)

S14 f

S16
S17

Tl
T2

Value

30 k@
0-5 MQ
4kQ
250 ko
250 kO
500 kO
500 ko
1 M@
500 ko
50 k©
500 @
1 MQ
500 ko
250 k@

Description

6-position

11-position
3-position

On/Off Double-pole
4-position

T-position

2-position

Rating

2W
2W
I'w
2w
2w

1

4
1W
2W
11w
2W
W

1
ES

2 W
13w

Function

Sync Selector

Time Range

Al Volts
Range

Intensity
Modulation
Selector

A2
Sensitivity

Normal X5

Part Number

M158513
K Y9988 /74
M158526 /
KY9988 /72
KY9988/72
KS92135 /6
KS92135/6
KY9988 /38
M158521 /11
KY9988
M158526 /4
1UB.8007/2
KY9988 /22
K$92135/7

Part Number

M154519
4-pole

M 154508
3-pole

MC460056
[SB.4002

M154510
2-pole

MC460055

1SB.4002
2-pole

KA30285
KA30309
(200/250 V) or
KA30310
(105/130 V)
KA30284



Ref. Description Rating Part Number

L1 — — MC414013
L2 — — MC430457
L3 — — MC430458
Fl - 3A M157503/11
F2 — 3A MI157503/11
F3 — 500 mA M157503/15
F4 — 2A M157503 /4
M1 Metrosil 130V M199573
M2 Metrosil 130V M199573

LpP 0-3 A 65V M201505

Replacement of V15 in Model 1049

The valve used in Model 1049 at position V15 is either type 61BT or type EL38.
These types of valve may be replaced by type EL360 for the V15 position.
To replace a 61BT valve:
transfer to pin 6 of the valve base the wire which connects C40 to R83; and
connect R83 between pins 5 and 6.
To replace an EL38 valve:
on the valve base, disconnect pin 1 from common: and proceed as given
above for the replacement of a 61BT valve,
The pin connections for EL360 are:
IC; h; IC; 25 g1; NP; h; k: g3;
top-cap anode
Octal Base

ADD.1/1¢49/6/60/2

vio lZAU/
VI8 6ALS
V19 12AU7
V20 OMS5B
V21 63SPT
V22 EL38
CRT 89J

40




Ref. Description Rating Part Number

LI = — MC414013
1.2 — — MC430457
D
= =
Vi 33KU
V2 353KU
V3 12E1
V4 OMé6
V3 6SNT7GT
Vo OM4
\ 63SPT
V8 63SPT
Vo OMS5B
Vio OMS3B
V11 OM4
Vi2 63SPT
Vi3 63SPT
Vi4 SU42
Vis EL38
Via 12AU7
V1§ 6ALS
V19 12AU7
V20 OM5B
V2i 63SPT
V22 EL38
CRT 89




