
• 

COMPONENTS LIMITED 

.. 

LABORATORY POWER SUPPLY TYPE PPl 

I 
~' 

I N S T R U C~ T I 0 N MANUAL 

.· 

.. 



LABORATORY POWER SUPPLY 

TYPE PP1 

Instruction Manual 

ADVANCE COMPONENTS LIMITED - INSTRUMENT DIVISION 

Roebuck Road • Hainault • Ilford . Essex 

PART No. 12828 





SECTION 1 

SECTION 2 

SECTION 3 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

SECTION 4 

4.1 

4.2 

4.3 

4.4 

SECTION 5 

5.1 

5.2 

5.3 

5.4 

SECTION 6 

Tablo 1 

Fig. 1 

Fig. 2 

L.ti.BOR.ii.TORY PO\vER SUPPLY 

TYPE PP1 

CONTENTS 

INTRODUCTION 

SPECIFICATION 

CIRCUIT DESCRIPTION 

GENERAL 

+100V TO +800V D.C. UNST,i..BILIZED OUTPUT 

0 TO 600V D.C. STABILIZED OUTPUT 

POSITIVE SUPPLIES Si\FETY CUT-OUT 

-200V D.C. FIXED J:;.ND v;;.RIABLE SUPPLIES 

6.3V 4A SUPPLIES 

OPERATING INSTRUCTIONS 

PREP:~Rl'1.TION FOR USE 

TE:ill-'!INALS 

CONTROLS 

OVERLOAD 

MAINTENANCE 

GENERAL 

FAULT FINDING 

VOLTAGJ:I; ADJUSTHENT 

FEEDBACK ADJUSTMENT 

SCHEDULE OF COMPONENTS 

TABLES 

OUTPUT SPECIFICATION 

ILLUSTRATIONS 

Component Location Diagram 

Circuit Dingram 

Page 

1 

2 

4 

4 

4 

5 

5 
6 

7 

7 

7 
8 

9 

9 

9 
10 

11 

2 





SECTION 1 

li~ TRODUCTI ON 

The robustly constructed laboratory po\-:er unit Type PP'l is suitable for use 
in the de'!elopment of electronic circuits and in all similar applications 
where high stability pov._rer c;upplief> are required. 'rhe instrument operates 
from a 50 c/s maim; .supply, 3nd tLc hi@jl dcr:Sree of stabilization agai!lst 
supply fluctuations is achieved by the 1we of Volst?..tt~ (Constant Voltage 
Transformers) and ::.-egulating circuits. It provides two positive d.c. 
supplies, 0 to 600\1 stabilized an~l 100V to 800V essent:i:tlly unstabilized, two 
n·~gcttive d.c. supplies, 0 to -200V nnd -200V fixed, both of vJhich are 
stabilized, and two independent 6. 3V a. c •. supplies. 

J\ll tlce d.c. supplies nre developed with reference to a floating 'neutral 1 

line, facilitating the series connr2xion of two units if required. The two 
positive d.c. outputs can be switched off v:ithout switching off the main 
circvitry, so that the supplies c::.tn be ir.Jmediately avo.ilable without the 
neces.·_;i ty for a warm-up period. 

Special features include o.n electro-magnetic overload trip (positive supplies), 
provision for artificially injecting up to 6V r.m.s. ripple (to 50 kc/s, with 
external equipment) on the variable positive supply, and provision for varying 
the output impedance of the variable positive supply from 0.1Q to 40Q. These 
last two features assist c,m enginee:r in evaluating the susceptibility of his 
circuits to imperfect h.t. supplies. 

All the controls are mount·:::d on a recessed front pcmcl and are clearly 
annotu. ted. An ammeter :end o. voltmeter, with as so cia ted selector swi tchcs, 
enable the outputs to be nonitored. 



SECTION 2 

SPECIFICATION 

Power Requirements The PP1 operates from 50 c/s (only) povJer 
supplies between 94V and 138V or 187V and 276V. 
The povJer consumption on full load is 560 \·Jatts 
at a power factor of 0.92. 

Supplies Provided The povJer pack provides four d.c. supplies and 
two a.c • .supplies. The specification for each 
d. c. supply is given in Table 1. 

SUPPLY No. 

VOLTAGE 

HAXIMUJvl 
CURRENT 

STABILIZA.-
TION 

HAXIMUM 
RIPPLE 
VOLTAGE 
(R.M.S) 

lvJAXIMUM 
SOURCE 

IMPEDANCE 

SHORT 
CIRCUIT 

PROTECTION 

TABLE 1 

OUTPUT SPECIFICATION 

1 

Variable 
o to 6oov 

d.c. 

2 

Variable 
+100 to 

+800V d.c. 

300mA totnl 

10;'~ change Factor of 
in supply volts 4:1 
produces output (essentially 
change of less unstabilized) 

than 0.0196 
[Factor 1000:1] 

3mV * 3V 

0.1Q (d.c.) ** 
0.5Q (at 50kc/s) ; 

Electro-magnetic 
cut-out 

2 

3 

Fixed 
-200V d.c. 

SOmA 

1 OC,-6 change 
in supply volts 
produces output 
chan~;e of less 

than 0.01% 
[Factor 1000: 1] 

1mV 

0.1Q (d.c.) 
0.3Q (at 30kc/s) 

4 

Variable 
0 to 

-200V d.c. 

5mA 

1mV 

13kQ 

100mA fuse 



* Can be varied by front panel control to produce artificial 50 c/s ripple 
up to 6V r.m.s. maximum. A jack is provided for injecting up to 50 kc/s, 
6V r.m. s. maximum, from an external generator working into 5,'& load. 

** Can be varied by front panel control fror:J 0.1Q to 400. 

The two a.c. supplies are each 6.3V (r.r.'l.s.) at 4A, stabilized by the 
Volstat so that a 1~b clBnge in supply volts produces an output change 
of less than 1%. 

Output Arrangemc~ 

Metering 

Dimensions 

~Jeight 

Finish 

All outputs are floating with respect to chassis. 
The positive a::H'; negative supplies are connected 
only through the NEUTIML terminal, and can be 
u8ed in series provided that the current drain 
doea not exceed the maximum of the lowest rated 
supply. All terminals will withstand 1000V 
potential, and take a standard 4mm :plug. 

Two meters are fitted, c:. voltmeter and an 
ammettjr. Tl'e voltmeter has hJo scales, 250V for 
monitoring the negative line 2.nd 1000V for 
monitoring the positive lines, and can be 
switched to measure all d.c. output voltages. 
The ammeter has two scales, 0 to 50mA for neg1J.tive 
line monitoring 3lld 0 to 500 rnA for positive line 
monitoring. 

19.3/4 in. 't~ic,( x 15 in. deep x 13 in. high 
(5().~.: em x 38.1 em x 33 em). 

92 lb (41.7 kg). 

Light Adr·liralty grey to B.S. 381 C, tint No. 697, 
and Dark Admiralty grey to B.S.381C, tint No. 632. 
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SEC'I'lON 3 

CL:.CUIT DESCRIPTION 

3 .l GENERlc~.L 

3·3 

Reference should be Y!l::ccl::: to "t11E; c:~rcui t diagram shovm in fig. 2 o 

The power supply ~u11mt is . .tJlplicd to the pri_maries of the Volstats 
(Constant Voltage Transformers) CVTl and CVT2 via the on/off switch S2, 
fuses FSl and FS2, contacts Al oi the safety cut-out device and the 
supply voltage tapping _ranel. rl'hc tapping panel provides a coarse 
adjustment to suit the locRl supply; by use of 1Volstats' fine adjust
ment is unnecessc.:.ry o 

The +lOOV to :-800V J.,c. unstabilized supply and the 0 to +600V d.c. 
stabilized supply are develJped from the secondary outputs of CVTl, 
while the 0 to -200V d.c. 5 -:h::: -~'J07 cLc, (fixed) and the two 6.3V a.c. 
stabilized supplies are develo;ecl from the secondary outputs of CVT2. 

All of the d. co .:mp1)lies an; d·c:ri vecl ni th res;1ect to a neutral line, 
which is not earthed o~: col1Y'<?ctr:"l tu c;~.e shassis. This facilitates the 
series connE:xion of u:-:i ts j i:::· :c:·c~;-.cL:c::: ·:: ancl the connexion to earth, for 
reference, of any of t:Oe outpu·~ potentials :>rovided. 

This variable outp:lt supply is deTi vcd fror:: a tapped secondary on CVTl. 
The tap for the l~equi1'cod Ocl"CjJL.'t :;:aJ1ge LJ selected by section C of the 
COARSE control Sl, sr,d i ti::l outr.:. t is r:;uted to the hard-valve bridge 
circuit, Vl2, Vl3. Vl~ ·illd Vl5. ~~Gothinc is effected by electrolytic 
capacitors Cl2, Cl3, C , ClG u1d Cl7, 3asj1 of which has a parallel 
connected bleed :vo?sic;+cc, i< ~9 j Ii: 30, ?.)2, R34 j R35 and R36, 

The suppl;;· iE :ce~'c~·~:J. .:;, c · tl1c.: ~:.;cl~~r,J-1 line (terminal T4) via the 
safety cut-out (~( v'L!_ ~ r~rl uf!C Zcn::nrotcr sl:~mt R38, The smoothed output' 
adjustable i11 ' <,.J ~ ~- ~;: oi' r·. '"· (on the s<:ur,e spindle as the FINE 
control_ P.Y6) ~ j '' -~·~J"Lt~,i c, c~.:-: ::i"0,~_c::; of H : series-regulator valves for 
the 0 to CCCV :t , ,~. ' :;:;;, ou:~1~t, r1Ld v::>t the POSITIVE H.T. SWITCH S5 
to terminal 'J~' .~:~ t':.::c i;n +_):_,~I cLc. output. 

0 to 600V D,C:, 

This supply is c_d'i V8<l f~om a se:·ies-J: csulc:.tor v1hich is anode-fed from 
the lOOV to iJOOV unstc:l~ilizcd , 'J.nd r.nich is controlled by a shunt 
amplifier supplied '-J thG s;Loo s:Lc~ outrm.t of a further secondary winding 
on CVTl. By providing the shun~ •:.rrplifier with a..YJ. independent h.t. 
supply, the positive sLtbiJ.i:6cd line c:m be operated with full perfor
mance dovrn to z::;ro output voltCJ. 



The output from 225V secondo..ry of CVT1 io rectified by bridge MR1 (contact 
cooled selenium rectifien:) to provide the screen ;:mpply for the series 
regulcctr_)r valves (six pcmtotlec in p.'lrr~llel), ::md, o.ftcr smoothing by C1 
to C3, R1 and R2, to provide: tho h.t. <:mpply for the shunt :c1.mplifier V10 
and V11. Rectifier !'1R2 provides, vi:'. ~' 150V neon stabilizer, the 
reference line for the shunt amplifier h.t. supply. 

The input to the shunt amplifier v~lvc V11b ic derived from a potentio
meter chnin connected bcb:eon the 'neutrc..l' line ::md an 85V line, 
sbbilized by V8. The potentiometer ch_-cin includes R31, R33 ;;nd R37, 
selected by section A of the COA'CSE control S1, the :nNE control RV6, R19 
'lr..d the: r::mge-D.djustmcnt pre-set control, RV2. The required level of ::~.c. 

ripple is :~.lso 2pplic::d to the grid of V11b, either from RV5 (50 c/s RIPPLE 
;',HPLITUDE) connected ··.:cros.s c.. primccry of CV'i12, or from an externo.l source 
vin the jack JK. 

The: grid of V11o. is connected to the positive st.:::.bilized output line. V11 
opere. tes o.s r: diffcrenti:::.l :~mplifier, nmplifying any differences between 
the output line potenti2,l and the rcl::ttive potentic.l produced by the 
control settings. The anode output of V11b is d.c. coupled to a further 
high gain differenti.:ll amplifier V10. Poui tive current feedback is 
applied to the :::cmplifier via RV1, which enables the output impedance of 
the 0 to 600V supply to be set virtULclly to zero. The output of V10b is 
employed to bias and hence control the: series-reQJ.lntor valves V1 to V6. 
A chnnge in the bi'ls to theso v.::.l ves alters their combined impedc~nce, so 
that the change in voltage drop across them opposes and effectively cBncels 
the initi~ting change in the stabilized output. 

Potentiometer RV3, connected in the output line, enables the source 
impedance to be adjusted to cmy v~~lue between 0.1Q ::md 40Q. The supply 
cccn be switched off at tho output terminal by the POSITIVE H.T. S\HTCH S5. 

3. 4 POSITIVE SUPPLIES SAFETY CUT-OU'r 

The s::·.fety cut-out device A/1 i;:; connected between the nog3.ti ve connexion 
of bridge V12 to V15 o.nd the neutrc..l line, and is ccdjustnble to opernte 
approxim:-ttely 15% c:.bove 300mA. Should the current drawn from the 
positivs d.c. supply circuits (either singly or together) exceed this 
v:cluc, contacts A1 open to breo.k the energizing supply for the primo.ries 
of CVT1 .-:1nd CVT2. He-setting the cut-out is performed m,·:mually, nfter 
the cause of excessive current h:::.s been removed. 

3. 5 -200V D.C. FIXED :-~.ND VARIABLE SUPPLIES 

The high voltuge second -,ry output of CVT2 is rectified by the contact
cooled selenium bridt:;r;; rectifier HR3. The rectifier output is applied 
direct to the ::mode of the negntivc:: scrics-rcgulrc tor V16, and after 
smoothing, to the screen of V16 .:md to the anode of the shunt-o.mplifier 
valve V17a. The shunt-nmplificr, formed by double-triodes V17 and V19, 
operates in a similar mnnner to the positive line shunt-o..mplifior, the 
reference-source being provided by 1!18. The -200V level is set by menns 
of RV9, in the potentiometer chnin providing the bias for 1J19b. The 
amplifier is c .mpens::-..tcd for lor"Ld current chunges by val tage and current 
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f-:;edback. Volb.ge feedback is .::cdjustc:ble by RV8 (?.node lor~d of 1.!17b) and 
current feedb.:-tck is adjustable by HV7. RV7 cn:~bles the cutput imped::cncc 
of the negative st3.bilized lines to be adjusted to zero. The output of 
the shunt-amplifier, developed D.CrOSS Ei~2, is Cn1f'loyed to bin.::; the seric S 

regulator valve V16. 

The -20CV fixed supply is fed directly to the C)utpt;t termin~~l T6, the 
vnriL'cble negative sup·')Jy being fed to tcrmin::cl T5 vio. the adjustment 
control RV1C. Both supplios are protectE:d by the 100:nA fusr~ FS3, 
connected in the cnthode output of the serios-regul::::tor, which is 
referenced to the neutral line. 

3.6 6.3V 4A SUPPLIES 

The two 6.3V 4A ::c.c. supplio.s ::.re derived from secondary windings on CVT2. 
The supplies ::::re stabilized by c:t fc,ctor of 15:1 L:tgninst input supply 
fluctuations, cilld can 1.Jithstand short period overloads, by the chnracter
istics of the Volst:::.t CVT2. The supplies are connected, via low 
resistance wiring, to terminals T7, T8 ::md T9, T10. Termine,ls T8 and T9 
can, if required, be: connected to provide .::c 12.6V 4A -l.c. supr1ly. 

The 1 supply-on' indicator l~,mp, ILP, is connected across one of these two 
supplies. 

6 



SECTION 4 

OPERATING INSTRUCTIONS 

4. 1 PREPAHATION FOR USE 

Ensure that the tapping panel, readily accessible at the rear of the 
unit, is set to within 17,6 of the local power supply, and that the 
fuses FS1, FS2 are of the correct rating. Alternative fuses are 
provided; 5A fuses for use when the instrument is operated from a 187V 
to 276V, 50 c/s (only) supply, and 10A fuses for operation from a 94V to 
138V, 50 c/s (only) supply. The fuses not in use are carried in clips 
adjacent to the tapping panel. 

Ensure that the power supply ventilation grills are clear. 

Since high potentials may be present on the terminals when the power 
supply is operating, it is desirable to connect the loads prior to 
switching on. Also, before switching on, the hum injection and source 
resistance controls should be set to their minimum positions (counter 
clockwise), and the 'cut-out' button should be pushed home. 

4. 2 TERMINALS 

The terminals are clearly annotated with the potentials they carry. AlJ 
the supplies are floating with respect to chassis and earth. The d.c, 
supplies are referenced to the neutral line, facilitating series 
connexion or earthing at any potential, if required. The current taken 
from the positive stabilized supplies, either singly or combined, should 
not exceed 300mA, the current taken from the fixed negative supply should 
not exceed 50mA, and the current taken from the variable negative supply 
should not exceed 5mA. 

The two low tension a.c. supplies can be connected in series to provide 
12V a.c. at 4A, by linking the right hand terminal (T8) of the 'top' 
supply with the loft hand terminal (T9) of the lower supply. 

4.3 CONTROLS 

The function and method of use of each control on the front panel is as 
follows: 

COARSE (S1) A five position switch (1 off position) for 
setting the output range of the 0 to 600V d.c. 
stabilized supply to 0 to 150V, 150V to 300V, 
300V to 450V or 450V to 6oov. The switch is also 
used in conjunction with the FINE control and the 
panel voltmeter, to set the level of the +100V to 
+800V unstabilized supply to the required value. 

7 
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FINE (RV6) 

SOURCE RESISTANCE 
(RV3) : 

50 C/S RIPPLE 
AMPLITUDE (RV5) 

ALTERNATIVE RIPPLE 
INJECTION (JK) : 

NiliATIVE SUPPLY 
0 to -200V (RV10) 
(5mA max) 

POSITIVE H. T. SlHTCH 
(S5) : 

VOLTJVlETER SELECTOR 
( S 4) AND AHl'~iETER 
SELECTOR (S3) : 

A potentiometer switch which enables the positive 
stabilized line to be adjusted to any level 
within the range of the COAPSE control setting, 
and \vhich facilitates the adjustment of the +100V 
to +800V output. The total excursion of the FINE 
control c·nsurc.s overlap on all ranges. 

A potentiometer for adjusting the d.c. impedance 
(sourer,;: resistance) of the positive stabilized 
line from 0.1Q to 400. 

A potentiometer for adjusting the superimposed 
hum level from 3mV to 6V r.m.s. on the positive 
stabilized output provided that the output 
exceeds 20V and 20mA. 

A jack enabling ripple up to 6V r.m.s. maximum 
and up to a frequency of 50 kc/s to be superim
posed on the positive stabilized output from an 
external source. The signal input impedance is 
5Cd; 1r1hen an external source is connected, the 
internal hum injection circuit is isolated. 

A potentiometer for setting the stabilized 
variable negative d.c. supply to any value 
between 0 o.nd -200V. 

A two pole switch for breaking both the 
stabilized and unstabilized positive supplies 
directly, enabling the supplies to be switched on 
again \vi thout the neccssi ty of waiting for a 
warm-up period. 

Two switches which enable the panel voltmeter and 
ammeter to be used for monitoring the various 
output lines. The f.s.d. of the meters for each 
range is indicated against the switch position. 
When two units are connected in series, the 
output voltage is indicated by taking the sum of 
the respective meter readings. The voltmeter is 
used to indicate the level of the +100V to +800V 
d.c. unstabilizcd supply 'dhich is adjusted, with 
the load connected, by tho COARSE and FINE 
controls. 

4. 4 OVERLOAD 

-
The safety cut-out device opcrc1.tes wl1.en the current dra1rm from the positive 
supply circuits exceeds 300mA. To re-set after a trip hac3 occured, switch
off the power supply input and depress the OVERLOAD RESET button on the 
front panel. 

The two negative supplies arc protect2d by a 100mA fuse located on the 
front panel. 

8 



SECTION 5 

MAINTENANCE 

5.1 GENERI\.L 

The PP1 is of robust construction ::md utilizes conservatively rated 
components throughout. It can, therefore, be operated for long periods 
without the necessity for maintenance. 

To obt?..in access to the intornc:tl componcnb3, pla.cc tho instrument face 
downwards on a flat surface, remove th.:; power supply cover plate which 
is secured by four screws, remove ths five co.se-retaining screws, and 
lift the case clear of tho unit. 

WARNING: Care should be taken when hccndling tho unit if it is 
switched on whilst the case is removed, since it contains 
many high volbgc parts. 

5. 2 FAULT FINDING 

As an aid to fault finding, the circuit diagram is marked with typical 
voltages, measured with a high resistance multimetor (e.g. AVOmeter 
Model 8). Tho conditions under which these volt:tgos were recorded are: 

(b) FINE control at its minimum poGition 

(c) COARSE control sot to the 150V to 300V range 

The series-regulator and shunt-amplifier (positive supply circuit) 
voltages are with respect to terminal T1, i.e. the 0 to 600V d.c. 
stabilized output line, th.c: remainder of the vol tagos being with respect 
to terminal T4, i.e. the neutral lin~. 

A.C. voltages o.re measured across the appropri::~te windings of the 
transformers; erroneous rc:adings (::tbout 7:~ high) are indic2ted by a 
roctificr type in::otrumcnt when mc:csuring Ct Constant Vol tRge TrCJ.nsformer 
voltage. Typic~'-1 volb.,~cs are indicn.ted on the circuit dio.gram (fig. 2). 

5. 3 VOLTJ:,.GE ADJUSTHENT 

1. 0 to 6oov d.c. stabilized output. 

If the reference V':clvc; V8 (SC5A2) is replaced, the positive-line 
range pre-set control, RV2, may have to be re-adjusted. This is 
accomplished o.s follows: 

(a) Set the CO.tC.RSE control to the 1+50V to 600V range. 

9 



(b) Sot the FINE control to its minimum position. 

(c) Set the VOLT:~GE SELECTOI/ to the STAB. 0 TO 600V position. 

(d) Adjust RV2 (set.. fig. 1) until the front pa11el voltmeter rends 
450V. 

2. -200"1/ d.c. fixed stabilized output. 

If the reference v-:::lvc V18 (85A2) is rr;placed, the fixed neg::ttive 
line may need to be re-set to -200V, ~s follows: 

(a) Set the VOLI'ME'J~ER .S .. 'LCCTOl:t to the -200V position. 

(b) Adjust RV9 (scG fig. 1) to give::~ reading of -200V on the panel 
voltmeter. 

5.4 FEEDBACK ADJUSTr{:.l;NT 

Pro-set controls RV1, RV? nnd RVS arc us~d to adjust the feedback 
conditions in the two shunt amplifiers. RV1 adjusts the positive current 
feedback in the posi ti V\} supply c:..mplifier, nnd is set to give a mlnlmum 
value of output impedance. RV? e.c:.justs the posi tivc current feedback in 
the negative supply ~cmplifier, ::md RV8 adjusts the voltage fc"'dback; RV7 
and RV8 are adjusted in conjunction with o::..ch other to provide a minimum 
d.c. and n.c. output impcdt:::.ncc without c.::msing inst~{bility in the 
amplifier. 

The re-adjustment of the controls R'J1, RV7 :md RV8 is generally 
unnecessary with normal component replacement. Should it be considered 
that re-adjustment is nec-:.:ssary, it would bo ~,dvisccblc to rcturn the 
power p2ck to /cdv'l.nco Com:oononts Ltd., since sp<-:cie.lized equipment is 
requir8d. 

10 



SECTION 6 

SCHEDULE OF COMPONENTS 

RESISTO:KS 

Ref. Description Pt.No. 

R1 1K 1()Jb Erie, Type 8 6911 
R2 1K 10% Eric', Type 8 6911 
R3 100 100;0 Eric, Type 9 1273 
R4 100 100;0 Zric, Type 9 1273 
R5 100 10% Eric, Type 9 1273 
R6 100 107~ Eric, Type 9 1273 
R7 100 100;0 EriE:, Type 9 1273 
R8 100 10% Eric, Type 9 1273 
R9 1K 10?.6 Eric, Type 9 1175 
R10 1K 109b Erie, Typo 9 1175 
R11 1K 109~ Erie, Type 9 1175 
R12 1K 100,0 Erie, •rype 9 1175 
R13 1K 1CP,0 Erie, Type 9 1175 
R14 1K 1CJ,'6 Eric, Type 9 1175 
R15 1.2K 10% Eric, Type 8 12936 
R16 9.1K 10'fo Eric, Type 8 12935 
R17 100K 100,0 Erie, Type 9 1270 
R18 1COK 10% Erie, Type 9 1270 
R19 10K 5% RRC, Type 55 CD2 H.S. 11503 
R20 470K 10,'0 Erie, •rype 9 1816 
R21 4.7K ;;vv \tlire 1:/ound 138 
R22 330K 1096 Erie, Typo 9 44o8 
R23 47K 1096 Erie, Type 8 10869 
R24 330K 1096 Eric, Type 9 4408 
R25 33K 10?6 Erie, Type 8 1274 
R26 1.5K 10?~ Eric, Type 8 11097 
R27 50 5% RRC, Type LG134 12764 
R28 100K 10?6 Erie, Type 10 12763 
R29 220K 10',0 Eric, Type 10 12766 
R30 100K 10~b Erie, Type 10 12763 
R31 91K HS 1% RRC, Type IQ4 12765 
R32 100K 1076 Eric, Typo 10 12763 
R33 91K HS 1% RRC, Type IQ4 Insul. 12765 
R34 100K 10% Eric, Type 10 12763 
R35 220K 100,0 Eric, Type 10 12766 
R36 100K 10'}6 Erie, Type 10 12763 
R37 91K HS 1ol 7:J RRC, Type IQ4 Insul. 12765 
R38 E.T.I Shunt to Suit Meter 
R39 680 109~ Erie, Type 9 7497 

11 



RESISTORS 

Rof. Description Pt.No. 

R40 100 10% .,., . .6rlo, Type 9 1273 
R41 1K 1096 Erie, Type 9 1175 
R42 330K 10% Eri8 1 Typo 9 4408 
R43 15K 10}~ 

,., . 
,:~,rlo, Type 9 1177 

R44 100K RRC 2H53 296 255 
Rlt5 100K HS 2% RRC, Type 2H53 255 
R46 250K 1cl ;0 \of elwyn C25 12932 
R47 680K 10'i6 Erie, Type 9 5024 
R48 560K 10% Erie, Type 9 4409 
R49 100K 1076 Erie, Typo 9 1270 
R50 
R51 250K 17b Wcltvyn C25 12932 
R52 1M 1~b Erie, Type 9 1171 
H53 100K 109~ Eric, Type 9 1270 
R54 1.5M 10% Erie, Type 9 7016 
R55 82K RRC 2HS3 296 256 
R56 100K HS 2~~ RRC, Type 2H53 255 
R57 250K 1% Welwyn C25 12932 
R58 250K 1% \•/elwyn C25 12932 
R59 lt. 7 10% RRC, LG.138 441 

CAPACITORS 

Ref. Description Pt.No. 

C1 ) 
C2 ) 32 + 32 + 16 350V Plessoy CE626 12757 
C3 ) 
c4 .1 2Cf/o Plesseal 11860 
C5 .1 2096 Plcsseal 11860 
c6 32 Elect. 350V Plessoy CE513 12755 
C7 32 Elect. 350V Plessey CE513 12755 
c8 32 Elect. 350V Plessey CE513 12755 
C9 .1 1000V Hunts ~IF 311 12930 
C10 16 Elect. 500V Plessoy CE5001 12754 
C11 4 85QV Duconal. Sel. 12759 
C12 100 + 200 Elect. Plessey CE682/9 12758 
C13 32 Elect. 500V Hunts L32/1 12756 
C14 100 + 200 Elect. Plossey CE682/9 12758 
C15 16 Elect. 500V Plessey CE5001 12754 
C16 32 Elect. 500V Hunts L32/1 12756 
C17 100 + 200 Elect. Plcsscy CE682/9 12758 
C18 100 Elect. 6v Plessey CE1207 11484 
C19 20 275V TCC Viscoru::.l. Sel. 7515 
C20 ) 32 + 32 + 16 Plesscy CE626 12757 
C21 ) 16 Sect. not used 11860 
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Ref. 

C22 
C23 
C24 
C25 
C26 
C27 

Ref. 

RV1 
RV2 
RV3 
RV4 
RV5 
RV6 
RV7 
RV8 
RV9 
RV10 

V1-V6 
V7-V9 
v8 
V10-V11 
V12-V15 
V16 
V17 
V18 
V19 

N1-N2 

~1R1 

HR2 
rm3 

FS1 ) 
FS2 ) 

FS3 

CVT1 
CVT2 

CAPACITORS 

Description 

• 1 2Cf!~ Ples.scnl 
.01 Hunts VJ99 
.01 Eunts 1'199 . •] 20'js Plosseo.l 
32 Elect. 350V Plessey CE513 
220pF 5'?1 

~ 

10 
50K 
40 
500 
1K 
100K 
10 
20K 
100K 
50K 

EL84 
150C4 
851~2 
ECC81 
EY84 
EL81 
ECC81 
85A2 
ECC81 

Hlvac 

LC:c:TICO 2010 

MISCELLANEOUS 

Description 

Preset Egc:n 196 
Colvern CLR 3001/75 
::.;olvcrn CLH 5008/13 
Berco L50 Type 760 Spindle 
Col vern CLR Lf-027 /13 
5% CLRL!001 
Precet Egen 196 
Preset Egen 174 
Colvcrn CLR 4001/75 
Colvcrn CLR 5008/13 

Type 3L 

Y3250/C125 s & H 
B250/C75 s g, E 
B250/C125 c u Q 

<Y. H 

:J.·. B/L-.:·e L1055 
or 'lOA B/Lee L1055 
100mA L1055 

ConstClnt VoltagP 'I'ransformer 
Constant Voltage Transformer 

13 -

Pt.No. 

8587 
8587 

11860 
12755 
11673 

Pt.No. 

12933 
'12771 
12774 
12772 
12775 

A12773 
12933 
12934 
12770 
12776 

12785 
154 

12788 
7106 

12786 
12787 
7106 

12788 
7106 

12781 

12783 
12784 
12783 

12807 
12991 

3725 

MT357 
MT358 



Ref. 

S1 
S2 
S3 
s4 
S5 

M1 
:r-12 

MTP 

PL-1 

RLA 

JK 

ILP 

HISCELLANEOUS 

Do scription 

Crater LRC/6/.ACL.1 
On/Off Arrow 
Ammeter Selt. Switch 
Voltmeter Solt. 
On/Off "lrrow 102/P 

3. T. Type 70 3 
:C.T. Type 703 

ricnurdo 2?9001 

Bulgin 3 Pin 

Hag. Dev. 339/3.5/B2/AC350 

Jack Igranic Type P66 

12V 2.2\'J G.E.C. 987 

14 -

Pt.No. 

12779 
12778 
12777 
12780 

442 

A12810 
A12811 

A12792 

4729 

12806 

410 

12931 



cu---- ---

CVT2----

S4 
\ 

\ 

\ 
\ 

/ 

VI to V6 

/ 

M 

Vl2 Vl4 V13 VIS 

FIG.I-COMPONENT LOCATION DIAGRAM 





9 10 
12 13 
55 44 

Sib 
Vl9 

R9 

~Q 
I 

RIO 

~ 
io Sib 
3 

IMMETER 
;ELECTOR 

II 
14 

45 15 16 
RV9 I\ VI RVIO 22 

56 

22 4 

Nl 
V7 VB 

+ISOV* 

Rl6 

RVIO 

,fECT TO Tl (0-600V STABILIZED, TERMINAL) WITH 55 CLOSED. 
RESPECT TO T4 (NEUTRAL TERMINAL). 

I,OOOA. METER. 

28 
23 17 34 24 

SP RVS 

5 
10 27 
IS 

VIO 

CIO 

c 15 

18 

25 

9 

N2 
VII 

JK 

31 
33 20 
37 

Sla 

RV2 46 
19 51 RV3 
RV6 57 

HZ 
54 

RVS 
SOURCE 
RESISTANCE 

RV6 
POSITIVE 
FINE 

Sla 
POSITIVE 

'-----4 ..... -.:::,C.OARSE 

JK 

R46 

RSI 

sa 

55 

R 

c 
26 

MISC. 

T2 
o---0+ 

SS 100-SOOV 

CVT2 

UNSTAB. 

T I 
0-'---0+ 
0-600V 

STAB. 

T7 
-·---<0 

6·3V 4A 
STAB. 

• 0 
TB 

T9 

----o 
6·3V 4A 
STAB. ----o 

TIO 

T4 

NEUTRAL 

C26 

0--200V 

T6 

-200V 

T3 

~s 
THE RIGHT IS RESERVED TO ADJUST THE VALUES OR AMEND THE CIRCUIT WITHOUT NOTICE. CSK 1349 ISSUE S 

CIRCUIT DIAGRAM 



R 

c 

MI5C 52 FS I 
FS2 

• 

AI 

SWITCHIPOS'N. FUNCTION 
1 
2 

51 3 
4 
5 
1 

53 l 2 
3 
1 
2 

54 l 3 
4 
5 

Pll 52 

rr1' 
FSI 

OFF 
0 to 150V 
150to 300V 
300to450V 
450 to EI:X:JV 
50 mA n~a. SUPPLY 
OFF 
SCOmA pes. SUPPLY 
200V n~o. SUPPLY 
0 to 200V nea. SUPPLY 
OFF 
STABILIZED 0 to 600Voos 
UNSTABILISED. 

AI 
f?3o2101T5 105---, 
I -~~ v v v I 
I 250 230 125 115 

v v v v I 
: 6? ~ 10! 1p I 

I 
I 
I 
I 
I 
I I MTP 

I 

I 
I 
I 

CVT I 

CVT 2 

CVT I 

0 

±c 
c 
c 
c 
c c 

11~ 
c 

120c 

I 26 2 RV4 27 
H 21 42 40 41 29 30 36 
52 39 RV7 53 35 32 54 

II 6 7 I 8 2 3 12 17 
19 20 24 21 13 16 18 14 

MR I V9 A 
Sic MR 2 Vl2 v 13 Vl6 T 

LP I 

E~A 

Ml\3 v 14 VIS Vl7 FS3 

''L ... s~-. ( ~+.· . ~~-
~,~ 

I 
VALVES VI TO V6 AND 
ASSOCIATED RESISTORS 

(R3 TO R14) IN PARALLEL. 

RV8 
48 

23 

~1';.,· 
~n' ....... 
~ 225vu-v~ 

~: 
~ _ Mill 

o_ 

Sic 

AI R2 

+~·l 
·r~ -p2 _-p3 

R21 1\26 

I 

3 4 
5 6 
7 8 

Ml 
VIS 

+ 4oov* 

113 

-
352V 2 

~CII 

10 

Vl2 

1 + HSV 

c-:-

E:·3A 
E~ 

Vl4 

"Y~ 

38 9 10 II 45 
43 12 13 14 RV9 
49 55 44 56 

22 
25 

Vl,2,3,4,5, 6 
Sib 

53 V19 

R9 

....._ 

I 

I 
I 
I 

5 

G-o Sib 

~ T 
1 o-

1138 

CVT 2 ~ 3 Ml~ AMMET t;:.:J 2~ SELECTOR 

P. P. I 

0 

-c 
c 
c 
c 
c 
c 
c 
c 
c 

1 r2oc 

0 

±c 
c 

120 

X~ 

X~ 

240V 

e 6·3V -~~ 

e : •U 

6·3V • 5A 

-v 

e -w 
6·3V 1•14 

-w F-T7 ~·3V 4A 
• T8 

~
TO 

3V 4A 

TIO 

FS3 

R. ~1143 R44~ C2Z= ~-

C23 

~ J. RS4 R52 S ~C24 > 

RV7 
"' . v'E..J 

. *THESE VOLTAGES MEASURED WITH RESPECT TO Tl (0-600V STI 
All OTHER VOLTAGES MEASURED WITH RESPECT TO H (NEUTRAL 

m ""~' '""'"':;~~,:~·:::IT 011 



R 

c 

MISC. 52 FS I 
FS2 

AI CVT I 

CVT 2 

SWITCH POS'N. FUNCTION 

Sl 

53 

54 

S2 

I 

r 
!7f:m 

P.P. I 

1 
2 
3 
4 
5 
1 
2 
3 
1 
2 
3 
4 
5 

FSI 

OFF 
0 to 150V 
150to300V 
300to450V 

STABILIZED 0 to 600V 
UNSTABILISED. 

r?3o2101T5 lOs..., 
1 -v v v v 1 
I 2~ ~~~ l!j 
I 

CVT I 

0 

± 

I s~~~~~---+-.~~ 
I 
I 
I 
I 
I 
I 26 o 

FS2 L--

X~ 

X~ 

26 2 RV4 27 3 4 38 9 10 II 4S IS 
47 21 42 40 41 29 30 36 RV8 s 6 43 12 13 14 RV9 RVI 
S2 39 RV7 S3 3S 32 S4 48 7 8 49 ss H 56 

II 8 2 3 12 17 22 
19 20 24 21 13 16 18 14 23 25 

MR I V9 A Vl,2,3,4,5, 6 
Sic MR 2 V12 v 13 Vl6 T Ml Sib 

LPI 

E~ 

MR 3 v 14 VIS Vl7 FS3 VIB 53 Vl9 

'1. + 400V* 

s*·. -~~. R3 R9 

" +.· . ~~VA.: 
l 

VALVES VI TO V6 AND 
ASSOCIATED RESISTORS 

(R3 TO R14) IN PARALLEL. 

TSI 

3V 4A 

TIO 

R21 R26 

~: 
b 

V9 

I Rl5 

2,• 

+54SV 

R4S 

RS4 RS6 

* THfSE VOLTAGES MEASURED WITH RESPECT TO Tl (0-600V STA81Lil 
ALL OTHER VOLTAGES MEASURED WITH RESPECT TO T4 (NEUTRAL TERI 
ALL VOLTAGE READINGS TAKEN WITH 20,000A. METER. 

FIG. 2- CIRCUIT DIAGI 



L 

l 
38 9 10 
43 12 13 
49 55 44 

I 

l zs 
,,l,3,4,S, 6 

l S3 
Sib 
Vl9 

~ Sib 

~ v S3 1 
~ 2~MMETER ~~ELECTOR 

II 4S 
14 RV9 

56 

22 

IS 16 28 
I\ VI RVIO 22 23 17 H 24 

59 RV5 

s 
4 10 27 

IS 

Nl N2 
V7 V8 VIO 

+ssv* 
+ISOV* 

+sov* 

Rl6 
Rl5 -"-viV\f'-.. 

v 1,5 I,S 

r: r: 
2,4,7 V? 

j] 
2(',7 < 

VS ') R22 R23 ~RZ4 

--------, 

CIS:: ~RH 
? 

.,..__....J 

18 31 
33 

25 37 

9 

VII Sla 
JK 

>RI8 

+6SV* ') 

< R25 

.----l~i-
r-

R31<' 

R3l<~ 5 ; :·h 

20 
RV2 46 
19 51 RV3 
RV6 S7 

HZ 
S4 

+15V* 

RV3 n SOURCE 
~ RESISTANCE 

RV6 
POSITIVE 
FINE 

58 

ss 

ss 

CVT2 

R• 7,< 2r .. 1 Sla 
J, < POSITIVE 

~.__......__--;CO.ARSE 

v 

1 21 b 4 5 S4a 

1\46.:0 VOLTMETER 
~ +SELECTOR 

V H2 

R 

c 
26 

MISC. 

T2 

o--o+ 
100-SOCN 
UNSTAB. 

• 

• 

• 

Tl 

~+ 
0-600V 

STAB. 

T7 
0 

6·3V 4A 
STAB.O 

TB 

T9 

0 
6·3V 4A 
STAB. 

• 0 
TID 

T4 

NEUTAA-;:-

:: C26 
< 
~ 1\58 

> ~ 
R57. ,. 

? ' 

>>~R~~~~o ____________________________________________________ ~ ___ 5_· ___ ~_.r2~,----~-----To)--
> t 

S4b 

ll WITH RESPECT TO Tl (0-600V STABILIZED, TERMINAL) WITH S5 CLOSED . 
.SURED WITH RESPECT TO H (NEUTRAL TERMINAL). 
!KEN WITH 20,000A. METER. 

0--200V 

T6 

-200v 
n 

~5 
THE RIGHT IS RESERVED TO ADJUST THE VALUES OR AMEND THE CIRCUIT WITHOUT NOTICE. CSK 1349 ISSUE 5 
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