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CTION 1

InTRODUCTIGH

The robustly constructed lasboratory power unit Type PP1 is suitable for use
in the development of electronic circults and in a1l similar applications
where high stability power supplies are reguired. The instrument operates
from a 50 ¢/s mains supply, and the hish degree of stabilization against
supply fluctuations is achieved by the use of Volstats (Constant Voltage
Transformers) and regulating circuits. It provides two positive d.c.
supplies, O to 600V stabilized and 100V to 300V essentially unstabilized, two
negative d.c. supplies, O to -200V and -200V fixed, both of which are
stabilized, and two independent 6.3V a.c. supplies.

‘11 the d.c. supplices are d@velo@ed with reference to a floating 'neutral’
line, facilitating the series connexion of two units if roguired. The two
positive d.c. outputs can be switcnod off without switching of { the main
circuitry, so that the supplies cun be immediately availaeble without the
necessity for a warm-up period,

iy

Special featurcs include an clectro-magnetic overload trip (positive supplies),
provision for artificially injecting uv to 6V r.m.s. ripple (to 20 kc¢/s, with
external equipment) on the variable positive supply, and provision for varying
the output impedance of the variable positive supply from 0.12 to 40Q. These
last two features assist an engineer in evaluating the susceptibility of his
circults to imperfect h.t. supplics.

A1l the controls are mounted on a recessed front pancl and are clearly
annotuted. An ammefer nnd o voltmeter, with associated selector switches
enable the outputs to be rmonitored.



Power Requirements :

Supplies Provided :

SECTION 2

SPECIFICATION

The PP1 operates from 50 ¢/s (only) power
supplies between 94V and 138V or 187V and 276V.

The power consumption on full load is
at a power factor of 0.92.

560 watts

The power wack provides four d.c. supplies and

two a.c. supplies. The specification
d.c. supply is given in Table 1.

TABLL 1

OUTPUT SPECIFICATION

for each

SUPPLY No.

1 2 3 b
~ VOLTAGE Variable Variable Fixed Variable |
0 to 600V +100 to -200V d.c. 0 to
d.c. +800V d.c. . =200V d.c.
© MAXIMUM
CURRENT 300mA total S0mA SmA
STABILIZA~ ©  10% change Factor of 10% change
TION . in supply volts Lz in supply volts
~ produces output (essentially produces output
. change of less unstabilized) chanze of less
'~ than 0.01% than 0,01% :
- [Factor 1000:1] [Factor 1000:1] :
- MAXTMUM :
RIPPLE S ;
VoLTAGE 3mV 3y 1mv mv 3
(R.M.S) :
o 0010 (duca) *x 0.1Q (d.c.) e
H ~ - . - O. _t S
wpEDance | 00 % (at 50kc/b)% Q2 (at 30kc/s)
SHORT
CIRCUIT Electro-magnetic 100mA fuse
PROTECTION cut-out




* 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 ke¢/s,
6V r.m.s. maximum, from an external generator working into 52 load.

**  Can be varied by front panel control from 0.1Q to 40Q.
The two a.c. supplies are sach 6.3V (r.m.s.) at 44, stabilized by the

Volstat sc that a 10% change in supply volts produces an output change
of less than 1%.

Output Arrangements : A1l outyuts are floating with respect to chassis.
The pesitive and negative supplies are connected
only through the NEUTRAL terminal, and can be
used in series provided that the current drain
does not exceed the maximum of ths lowest rated
supply. All terminals will withstand 1000V
potential, and take a stendard L4mm nlug.

Metering : Two meters are fitted, o voltmeter and an
amneter, Tre voltmeter has two scales, 250V for
monitoring the negative line &nd 1000V for
monitoring the positive lines, and can be
switched to measure all d.c, output voltages.
The ammeter has two scales, O to 50mA for negative
line monitoring and O to 500 mA for vositive 1ine
monitoring.

Dimensions : 19.%/4 in. widc x 15 in. deep x 13 in. high
(50.2 cm » 33.1 cm ¥ 33 cm).

Weight : 92 1b  (41.7 kg).
Finish : Light Admiralty grey to B.S.381C, tint No. 697,

and Dark Admirally grey to B.S.334C, tint No. 632.
> ki
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SECTION 3

CICUIT DESCRIPTION

GENERAL
Reference siaould be mxde to the circuit disgram shown in fig. 2.

The power supply input is upplied to the primaries of the Volstats
(Constant Voltage Transformers) CVT1l and CVT2 via the on/off switeh 82,
fuses FS1 and FS2, contacts Al oi the safety cut-out device and the
supply voltage tapping ranel The tapping panel provides a coarse
adjustment to suit the locsl supnly; vy use of 'Volstats'! fine adjust-
ment 1s unnecessary.

The +100V to +820V d.c. unstabilized supply and the O to +600V d.c.
stabilized supply are devmlopeq from the secondary outputs of CVT1,
while the 0 to -200V d,c., “hc uTOC? d.c. (fixed) and the two 6.3V a.c.
stabilized supplies are develored from the secondary outputs of CVT2.

All of the d.c. supplies are derived with resnect to a neutral line,
which is not earthed or connected te tue chassis. This facilitates the
series commnexicn of units, il rcguirel. and the connexion to earth, for

reference, of any of tiie outpul poteniials rrovided.

+100V_to +800V D.C. U STARTIITAD QUIPUT

dex pd from a tapped secondary on CVT1.
oot range is selected by section C of the
COARSE contlol S1, and its ontpnt iz routed to the hard-valve bridge
circuit, V12, V13, V1) =«nd V19, Iwmcothing is ef'fected by electrolytic
capacitors Cl2, C13, CiA, C1 C17, =acn of which has g parallel
el

cod
connected bleed rzzictor, B29, 170, “)2, R34, R35 and R36.

The suppiy i1 . sutral line (terminal T4) via the
safety cul-out Yoo ond Jhe opmetor shunt R38. The smoothed output,
adjustable in 1.ve ~ 7w of Yo {(on the same spindle as the FINE

e aandes of T

control RVS), ibod 1
the 0 to SO0V 4.0, ol Lili
to terminal ©2, —soovo i

series-regulator valves for
in the POSITIVE H.T. SWITCH S5
T to +.0lv dl.c. output.

0 to 6007 N.C. S Tuiif'D (i .

This supply is corived from a series-zegulctor which is anode-fed from
the 100V to 800V unstzhilized cupply, and wiich is controlled by a shunt
amplifier supplied Ty the cwmoouwaod output of a further secondary winding
on CVT1l. By providing the shunt smplifier with an independent h.t.
supply, the positive stobilized line can be operated with full perfor-
mance dovn to zaro output volts.




The output from 225V sccondary of CVT1 is rectified by bridge MR1 (contact
cooled selenium rectifiers) to provide the screcen supply for the series
regulator valves (six pentodes in parsllel), and, after smoothing by CA1

to C3, R1 and R2, to provide the h.t. supply for the shunt amplifier V10
and V11. Rectifier MR2 provides, vin n 150V neon stabilizer, the
reference line for the shunt amplifier h.t. supply.

The input to the shunt asmplifier volve V11b ie derived from a potentio-
meter chain connected between the 'neutral' line and an 85V line,
stabilized by V8. Thc potentiomcter chain includes R31, R33 ~nd R37,
selected by scction 4 of the COARSE control S1, the FINE control RV6, R19
and the range-adjustment pre-set control, RV2., The required level of z.c.
ripple is ~lso applicd to the grid of V11b, cither from RVS (50 c¢/s RIPPLE
AMPLITUDE) connected ncross o primary of CVTZ2, or from an cxternal source
via the jack JK.

The grid of V11a is connected to the positive stabilized output line. V17
opercates as o differentinl amplifier, amplifying any diffcerences between
the output line potentisl and the relative potentisl produced by the
control cettings. The anode output of V11b is d.c. coupled to a further
high gain differentinl amplificr V10. Positive current fcedback 1is
applied to the cmplifier via RV1, which enables the output impedance of
the O to 600V supply to be set virtunlly to zero. The output of V10b is
employed to bias and hence control the series-regulator valves V1 to V6.

A change in the binas to these valves alters their combined impedance, so
that the change in voltage drop across them opposcs and effectively cancels
the initizting change in the stabilized output.

Potentiometer RV3, connected in the output line, cnables the source
impedance to bc adjusted to any value between 0.1Q and 40Q. The supply
con be switched off at the output terminal by the POSITIVE H.T. SWITCH S5,

PCSITIVE SUPPLIES SAFETY CUT-OUT

The safety cut-out device A/1 is connected between the negative connexion
of bridge V12 to V15 and the neutral line, and is adjustable to operate
approximately 15% above 300mA. Should the current drawn from the
positive d.c. supply circuits (either singly or together) excecd this
volue, contacts A1 open to break the energizing supply for thc primaries
of CVT1 and CVI2. Re-sctting the cut-out is performed manually, after
the cause of excessive current hos been removed,

-200V D.C. FIXZD AND VARIABLE SUPPLIES

The high voltage sccondary output of CVI2 is rectificd by the contact-
cooled selenium bridge rectifier MR3. The rectifier output is applied
direct to thc nnode of the negative serics-rcgulator V16, and after
smoothing, to the screen of V16 and to the anode of the shunt-amplifier
valve V17a2. The shunt-amplifier, formed by double-~triodes V17 and V19,
operates in a similar monner to the positive line shunt-amplifier, the
reference~-source being provided by V18, The =200V level is set by means
of RV9, in the potentiometer chain providing the bias for V19b. The
amplifier is c.mpensated for load currcent changes by voltage and current



3.6

fecedback. Voltage feedback is sdjustzble by RVE (anodc loszd of V17b) and
current feedbnck is adjustable by RV7. RV7 ennbles the cutput impedance
of the negative stabilized lines to be adjusted to zero. The output of
the shunt-amplifier, developed across Rh2, is cuployed to bias the series
regulator valve V16,

The ~200V fixed supply is fed directly to the output terminal T6, the
varicble negative supnliy being fed to terminal TS5 vic the adjustment
control RV10. Both supplizs are protected by the 100mA fusce IFS3,
cornected in the cathode output of the series-regulator, which is
referenced to the ncutral line.

6.3V 4A SUPPLIES

The two 6.3V 4A a.c. supplics are derived from sccondary windings on CVT2.
The supplies zre stabilized by a factor of 15:1 against input supply
fluctuations, =snd can withstand short period overloads, by the character-
istics of the Volstzat CVT2, The supplies are connected, via low
resistance wiring, to terminals T7, T¢ and T9, T10. Terminals T8 and T9
can, if required, be connected to provide 2 12.6V 4A ~.c. suprly.

The 'supply-on' indicator l-mp, ILP, is connected across one of these two
supplies.
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SECTION 4

OPERATING INSTRUCTIONS

PREPARATION FOR USE

Ensure that the tapping panel, readily accessible at the rear of the
unit, is set to within 15 of the local power supply, and that the

fuses FS1, FS2 are of the correct rating., Alternative fuses are
provided; B5A fuses for use when the instrument is operated from a 187V
to 276V, 50 ¢/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.

TERMINALS

The terminals are clearly annotated with the potentials they carry. All
the supplies are floating with respect to chassis and earth. The d.c.
supplies are referenced to the neutral line, facilitating series
connexion or carthing 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. suwplies 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 left hand terminal (T9) of the lower supply.

CONTROLS

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

COARSE (S81) : A five position switch (1 off position) for
setting the output range of the O to 600V d.c.
stabilized supply to O to 150V, 150V to 300V,
200V to 450V or 450V to 600V, 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.
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FINE (RV6)

SOURCE RESISTANCE
(RV3)

50 C/S RIPPLE
AMPLITUDE (RVS)

ALTERNATIVE RIPPLE
INJECTION (JK)

NEZGATIVE SUPPLY
0 to =200V (RV10)
(5mA max)

POSITIVE H.T. SWITCH
(85) :

VOLTMETER SELECTOR
(sL) AND AMMETER
SELECTOR (S3)

OVERLOAD

The safety cut-out device operates when the current drawn from the positive

supply circuits excceds 300mA. To re-set after a trip has occured, switch-

A potcentiometer switch which enables the positive
stabilized line to be adjusted to any level
within the range of the COARSE control setting,
and which facilitates the adjustment of the +100V
to +800V output. The total excursion of the FINE
control cnsures overlap on all ranges.

A potentiometer for adjusting the d.c. impedance
(source resistance) of the positive stabilized
line from 0.1Q to 40Q.

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
5s  when an external source is counnected, the
internal hum injection circuit is isolated.

A potentiometer for setting the stabilized
variable negative d.c. supply to any value
between O and =200V,

A two pole switch for breaking both the
stabilized and unstabilized positive supplies
directly, enabling the supplics to be switched on
again without the necessity 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 zre connected in series, the
output voltage is indicatcd by taking the sum of
the respective meter readings. The voltmeter is
used to indicate the level of the +100V to +800V
d.c. unstabilized supply which is adjusted, with
the load connected, by thce COARSE and FINE
controls.

-

off the power supply input and depress the OVERLOAD RESET button on the

front pancl.

The two negative supplies arc protected by a 100mA fuse located on the

front panel.
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SECTION 5

MAINTENANCE

GENERAL

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

To obtain access to the intermal componcnts, placce the instrument face
downwards on a flat surface, remove the powcr supply cover plate which
is secured by four screws, remove the five case-retaining screws, and
1ift the case clear of the unit.

WARNING: Carc should be taken when handling the unit if it is
switched on whilst the case is removed, since it contains
many high voltagc parts.

FAULT FINDING

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

(2) No load
(b) TFINE control at its minimum position
(c) COARSE control set to the 150V to 300V range

The series-regulator and shunt-amplifier (positive supply circuit)
voltages are with roespect to terminal T1, i.e. the to 600V d.c.
stabilized output line, the remainder of the voltages being with respect
to terminal T4, i.c. the neutrnl linc,

A.C. voltages are mcasured across the appropriate windings of the
transformers; c¢rroncous readings (about 7% high) are indicated by a
rectifier type instrument when measuring o Constant Voltage Transformer
voltage. Typical voltages are indicated on the circuit dicgram (fig. 2)

VOLT,AGE ADJUSTMENT

1. O to 600V d.c. stabilized output.
If the reference valve V8 (85A2) is replaced, the positive-line
range pre-sct control, RVZ, may have to be re-adjusted. This is

accomplishced as follows:

(a) Set the COLRSE control to the 450V to 600V range.



(b) Set the FINE control to its minimum position.
(¢) Set the VCLT.LGE SELECTOR to the STAB. O TO 600V position.

(a) Adjust RV2 (sce fig. 1) until the front panel voltmeter rcads
Lsov.

2e -200V d.c. fixcd stabilized output.

If the rcference valve V18 (85A2) is replaced, the fixed negntive
line may necd to be re-set to -200V, as follows:

(a) Set the VOLTMETER 3..LECTOR to the -200V position.

(b) Adjust RV9 (see¢ fig. 1) to give o rcading of -200V on the pancl
voltmeter,

FEEDBACK ADJUSTMINT

Pre-set controls RV1, RV7 and RVE arc uscd to adjust the feedback
conditions in thc two shunt amplifiers. RV1 adjusts the positive current
feedback in the positive supvly amplifier, and is sct to give a minimum
value of output impedance. RV?7 adjusts the positive current feedback in
the negative supply ~mplifier, and RV8 adjusts the voltage fecdback; RV?
and RV8 are adjusted in conjunction with cach other to provide a minimum
d.c. and a.c. output impedancc without causing instability in the
amplificr.

The re-adjustment of the controls RV1, RV7? and RVE is gencrally
unnecessary with normal component replaccement. Should it be considered
that rc-adjustment is necessary, it would be advisable to return the
power pack to .idvance Components Ltd., since specinlized cquipment is
required.



SECTION 6

SCHEDULE OF COMPONENTS

RESISTORS

Ref., Description Pt.No.
R1 1K 10% Erie, Type 8 6911
R2 1K 10% Erie, Type 8 6911
R3 100 10% Eric, Type 9 1273
R4 100 10% Zrie, Type 9 1273
R5 100 10% Bric, Type 9 1273
R6 100 10% Eric, Typc 9 1273
R7 100 10% Erie, Type 9 1273
R8 100 10% Fric, Type 9 1273
R9 1K 10% Eric, Typc 9 1175
R10 1K 109 Erie, Typc 9 1175
R11 1K 10¢% Erie, Type 9 1175
R12 1K 10% Erie, Type 9 1175
R13 1K 10% Erie, Type 9 1175
R14 1K 1056 Eric, Type 9 1175
R15 1.2K 10% Eric, Type 8 12936
R16 9.1K 10% Eric, Type 8 12935
R17 100K 10% Erie, Type 9 1270
R18 1COK 109 Erie, Type 9 1270
R19 10K 5% RRC, Type 55 CD2 H.S. 11503
R20 470K 10% Erie, Type 9 1816
R21 L.7K W Wire Wound 138
R22 330K 106 Erie, Type 9 L4008
R23 4ok 10% Erie, Type 8 10869
R24 330K 100% Erie, Type 9 4408
R25 33K 1085 Erie, Type 8 1274
R26 1.5K 1005 Erie, Type 8 11097
R27 50 5% RRC, Type LG134 12764
R28 100K 10% Erie, Typec 10 12763
R29 220K 10% Erie, Typc 10 12766
R30 100K 10% Erie, Type 10 12763
R31 91K HS 1% RRC, Type IQh 12765
R32 100K 10% Eric, Type 10 12763
R33 91K HS 1% RRC, Type IQ4 TInsul. 12765
R34 100K 10% Tric, Type 10 12763
R35 220K 10% Eric, Type 10 12766
R36 100K 10% Erie, Type 10 12763
R37 91K HS 1% RRC, Type IQ4 Insul. 12765
R38 E.T.I Shunt to Suit Meter

R39 680 1084 Eric, Type 9 7497



Ref.

c1)
c2 )
C3 )
ch
C5
cé
c7
c8
C9
€10
C11
c12
€13
C14
C15
Cc16
c17
Cc18
C19
c20 )
ca21 )

RESISTORS

Description
100 10% Zrie, Type 9
1K 10% Erie, Type ©
330K 10% Frie, Typc 9
15K 1004 Tric, Type 9
10CK REC 2H53 2%
100K HS 2% RRC, Type 2H53
250K 1% Welwyn C25
680K 10% Irie, Type 9
560K 10% Erie, Type 9
100K 10% Brie, Typc 9
250K 1% Welwyn €25
M 10% Erie, Type 9
100K 10% Erie, Type 9
1¢5M 10% Erie, Type 9
82K RRRC 2183 2%
100K HS 2% RRC, Type 2453
250K 1% Welwyn C25
250K 1% Welwyn €25
7 10% RRC, 1G.138

CAPACITORS

Description

32 + 32 + 16 350V Plesscy CE626

e 209 Plesseal

o 209 Plcsseal

32 Elect, 350V Plesscy CE513

32 Elect. 350V Tlessey CE513

52 Elect. 350V Plessey E513

.1 1000V Hunts WF 311

16 Elect. 500V Plesscy CR5001

L 850V Duconal. Sel.

10C + 200 Elect. Plecaosey CE682/9
32 TFlect. 500V Hunts 132/

100 + 200 Tlect. Plesscy CE682/9
16 Flect. 500V Plessey CES5001
32 H®lect., 500V Hunts L32/7

100 + 200 Elect, Plesscy CE682/9
100 EBlect. 6V Plessey CE1207

20 275V TCC Visconal. Sel,

%2 + 32 + 16 Plesscy CE626

16 Sect. not used

Pt.No.

127%
1175
L4408
1177
255
255
12932
502k
4409
1270

12932
1171
1270
7016

256
255
12932
12932
Liq

Pt.No,

12757

11860
11860
12755
12755
12755
12930
12754
12759
12758
12756
12758
12754
12756
12758
11484

7515
12757
11860



CAPACITORS

Ref. Description

cz2 . 2004 Plessecal

c23 .01 Hunts W99

c2h .01 Hunts W99

Cc25 .l 205 Plesseal

C26 %2 Tlcect. 350V Plessey CEH13

ce7? 220pF emco 2010
MISCELLANEOUS

Ref. Description

RV1 10 Preset Egen 196

RV2 50K Colvern CLE 3001/75

RV3 Lo Colvern CLR 5008/13%

RVL 500 Berco LS50 Type 760 Spindle

RVS 1K Colvern CLR 4027/13

RV6 100K 5%  CLRLOO1

RY7 10 Preset Egen 196

RV8 20K Presct Egen 174

RV9 100K Colvern CLR 4001/75

RV10 50K Colvern CLR 5008/13

V1-V6 EL8L

V7-V9 150Ck

V8 8542

V10-V11 ECC81

V12-V15 BT84

V16 BL81

V17 ECC81

V18 85A2

V19 ECC81

N1-N2 Hvac Typc 3L

MR1 B250/C125 S &H

MR B250/C75 S & 1

MR3 B250/C125 5 &% H

FS1 ) 5L B/Lee L1055

rse ) or 0A B/Lee L1055

FS% 100mA L1055

CvT1 Constant Voltage Transformer

CvIz Constant Voltage Transformer

Pt.No.

8587
3587
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
1278%

12807
12991
3725

MT357
MT358



Ip

MISCELLANEOUS

De¢scription

Crater LRC/6/ACL.1
On/0ff Arrow
Ammeter Selt, Switch
Voltmeter Sclt.
On/Off Arrow 102/P

Type 703
Type 703

lcliurdo 279001

Bulgin 2 Pin

Mag. Dev.

Jack Igranic Typc P66

12V

2,24 G.Z.C., 987

329/345/82/AC350

Pt.No.
12779

12778
12777
12780

2

412810
412811

A12792
4729
12806
k1o

12931
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FIG.1— COMPONENT LOCATION DIAGRAM
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