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The Twin Stabilised D.c. Supply PP3 is a portable 
instrument providing two independent and 110ating 
stabilised d.c. supplies, each variable from 0 to 30V at 
1A maximum. The two supplies can be used separately, 
or connected in series 10 provide a maximum output of 
60V alIA. 

In both sections of Ihe instrument, the range is covered 
in three overlapping nominal 10V steps, with fine 
adjustment provided by a variable control directly 
calibrated in volts. A voltmeter and a dual-range 
ammeter are provided, and these can be switched 
independently to monitor either section. 

Both sections are provided with four terminal output 
networks which virtually eliminate the effect of 

1 Introduction 

resistance in the connecting leads to the load. 

Overload protection is effected by an electronic circuit 
which an'ords complete protection against both 
progressive and sudden short circuit overloads. This 
circuit is reset from Ihe front panel by operation of the 
ON/OFF switch. 

The instrument will operate from a.c. supplies of90 to 
130V and 200 to 240V. Fuses are provided to protect 
against both supply surges and internal com ponent 
failure. The Twin Stabilised D.C. Supply PP3R is a 
19-inch rack mounting version of the PP3. The specifi­
cation is identical to the PP3 but the PP3R has the 
additional facility of the output being available on a 
10-way terminal block at the rear of the instrument. 
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2 Specification 

Power Requirements The instrument operates 
from an a.c. supply of 90 to 130V, or 200 to 240V, at 
40 to 6(kis. 

Performance (each unit) (JUTPCT VOLTACiE 0 to 
30V d.c. in three overlapping ranges, 0 to lOY, 10 to 
20V and 20 to 30V. 

OUTPUT CURRENT 0 to I A. 

OUTPUT IMPEDANCE d.c.--·less than 0·01 ohms. 
a.c. (up to 100kc/s)~·less than 0·2 ohms. 

RIPPLE Less than I mV peak-to-peak. 

STABILISATION A1I0wabie supply variation from nomi­
nal value is 7 ~n before loss of stabilisation or 
component overloading occurs. Change of output 
voltages due to supply input variation of ~;~ is 
approximately 10mV. 

Metering Two meters are fitted: an ammeter which 
can be switched to either supply, ranges 0 to IA and 0 
to 0·1 A F.S. D.; a voltmeter which can be switched 
to read either output voltage with a n accuracy of 
:2 

Voltage Calibration The coarse and line voltage 
setting controls arc calibrated to an accuracy of 
approximately 0·2V, using external meters. 

Overload Protection Provided by electronic cut­
outs which can be reset from the front paneL 

Operating Temperature The instrument can 
operate at full load in ambient temperatures up to 
35T.• 

Dimensions PP3 Width 18in., depth 1 qin., height 
13jin. (46 x 29· 34cm). 

Dimensions PP3R Width 19in., height 12lin., 
depth 9!in. behind panel and I ~in. projecting in front 
of panel (48'25 x. 31< (24 + 3·5jcm). 

Weight 381b (l7kg). 

Finish PP3 Dark blue metal case with light grey 
front panel and medium grey surround. All colours to 
B.S.2660. Case tint No. 7--086, front panel tint No. 
9-093, front panel surround tint No. 9-095. 

PP3R Panel and protection cover dark admiralty grey 
to B.S.38I.C, tint No. 632. 
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Warning 

This instrument uses transistors, and for this reason it 
should not be operated in ambient temperatures in 
excess of ]5°C (95 F), or under conditions which limit 
rr~e circulation of air through the ventilation panels. 

3.1 Preparations for use 

Remove the rectangular plate that covers the a.c. 
supply socket at the rear or the case, and ensure that 
the supply voltage adjustment panel is correctly set for 
the local supply, and that the correct fuse is fitted. 
Alternative fuses are provided, a 3A fuse for usc when 
the instrument is operated from a 200 to 240V supply, 
and a SA fuse for operation from a 90 to 130V supply. 
The fu'se not in use is carried in a clip next to the supply 
socket. Switch the ammeter selector switch to one of 
the I A ranges, and connect the load or loads to the 
OUTPUT terminals. The two sections of the instrument 
can be connected in series if more (han 30V is required. 
but under no circumstances should the two sections be 
connected in parallel. 

Connect the instrument to the a.c. supply, set the 
output voltage controls to the required setting. and 
switch 0-";. 

3.2 Metering 

The ammeter and voltmeter can be switched indepen­
dently to monitor each section of the instrument. When 

3 Operating Instructions 

the two supplies are used in series, the output voltage 
is indicated by the sum of the two voltmeter readings. 

3.3 Overload 

The overload circuit will operate when the load current 
exceeds approximately l-4A. To reset, switch the 
supply switch to OFF, wait three seconds. and then 
switch ON again. 

It should be noted that the connection of a capacitive 
load to the output terminals, while the instrument is 
operating, can cause the cut-out to operate due to the 
initial surge current. 

3.4 Four Terminal Network 

The four terminal network is provided to keep the 
voltage across the load constant irrespective of voltage 
drop occurring along the d,c. supply leads. 

To make use of this facility, use two further leads of 
any convenient gauge to eonnect each end of the 
actual load to the appropriate POTENTIAL terminals. 

3.5 Fuses 

The a.c. input circuit includes a single fuse, the rating 
of which is chosen according to the supply voltage. In 
the lower voltage range, 90 to l30V, the fuse rating is 
SA, for the higher voltage range, 200 to 240V, the fuse 
rating is 3A. 

The internal circuits are protected by two .I.A fuses. 
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4 Circuit Description 

4.1 General 

The two sections of the PP:1 :Ire Identical. and till' 
circuit diagram III ' shOI\\ (lilly OIlC SCLlil111 
L'ompictc, 

The ;u:, input is applied to th: tr;II~Sr()rl1ler (TI) 
I'rim:lry winding via sectioll>:\ pd B of the 0:\011 

s\\itch, the rusc FS I :lI:d the sUrI;l) voltage t:1pping 
The suprly tl'<lI1Sf0l'l11el has \)ne high Inltagl' 

;1I,d oce low voltage sccouh!n II ind for edch 
SVCllUIl. the low volU!gL' I', II lilllg helng t;!fTed to 
i"l'o\ ide three oull'!!t lolt:'gc 1':II11:'C5, To l'rc'vel1t 
s\\itch surges. resistors R I al'l! R2 ,:re s\\itched into 
L'ireuil momelltarily ,'S the ranp: SlI'itch is 0Fcrated, 

r\ sclel;ium hridge rec(i11er. M R I. rcctifies the outpUt 
frel1l tho low-voltage windil'.? and Ihe resulting <i,c, is 
s11loothcd hy the F L"l],,'citor ('I lind fed to the 
OlltPllt termin;ib via the ~,cries tor transistor 
TIC, Ol'e scction of the current Sllltl'l1 54, inserted il1 
tk ItI;C l\) the l:egatJ\c OL,tp,[ tcrmln:,I, is Lsed to 
sll itd] the inern,'1 ammeter il'to L'irL'uit when requireLI, 
The lOll l1'elcr is con !leered ;ICf(''S t I:c' III t;')u t lermi nals 

meal1s of switches S:1!\ :wd S,1 'L 

'\ hlced resistor R4 is I'L'II11:lnel~lil nwneclcd across 
(I, th: 'illl,()tl~li~g c:q'Clcitor, :I[;L: tl;is is F<irallelcd b~ a 
10011111 1','siQlll R~ when tilL' 11~lt IS w,itcl;cd 011'. R29 
I, ,I I'l:nlh:r bleed resistor conl:cclL'd anuss C6 and al1\ 

I'::clty in !he 10:ld circuit tll i'rl)li(!e ;\ discI1:Ir~!L' 

1';'111 il~depl'nde::t of the seric, IT~'\I;;I(lr rR~ 

4.2 Stabilising Circuit 

The Olltput from the high loltaFe ;"comb!') winding 
or TI I, rectified hy the selcllilll11 rectilier M R ') 
,nw(ltl1ed hy all RC tilter C' IU :111<1 ( '\ al:d lIsed tll 
l'I<)lide a :'d'ercl~ce \ 11;1 tIll) C,),c;;ceu l1L'lll1 
stab iii se r, V I (I 50 V) ;111 d V 2 (~~ \' ) 

'\ I,otel:tial dividcr network, RV210 RVI, is eOI'i1ected 
anus,; tile neon stahilisl'i \'2, \ia tile luhm resistol 
R27, The at tlK' wil'L'r or RV..+, the front pand 
loltaFc cOl1trol, IS cOll1pal'eLi with thc I'lltL'lltial ,Icro" 
the output terminal'> l11t:dl1S 01 a dilferelltial 
:ll11plifier. the long-tailed r TR..+ lInd TR'\, Sections 
,'\ and B or switch S2 the 1'<ltL'llti:t1 divider r,ltios 

~lS each output voltage range is selected, The rresct 
;:ol1ll'Ols ill the divider network are included to permit 
accurate calibration of the voltage ranges, 

An) output rrolll the dilferential amplifier is t:urrcnt­
~lIl1plificd by two emitter rollower stages TR3 and TR I, 
and arrlied as a correction I to the b,lse or Ihc 
SCI'les regulator TR2, The elfective impedancc or TR~ 
is thus adjusted until the output and reference voltage\ 
<lrc·equal, 

A four-terminal output network is provided, and when 
thi~ is in use the POTENTIAL terillinals arc connected 
indcpendently to the load, The stabilising circuit thus 
controls the actLial voltage across the load, Virtually 
ellmimltlng the clfeet of the reSiSUif1CC of thc powcr 
sLlpplv leads. 

rllc correct operating potcntials 1'01' the transistor 
circliits, including the overload Clit-OUt, an, derived 
from thc high voltage d,c, supply \ia the zener diodes 
MR5 and MR6. 

4.3 Overload Cut-out 

Transistors TR6 and TR constitute a bi-stahle 
Illllitilibrator circuit \Iith TR() nOl'I11,lIly L'ol1ducting. 
\-Vhcn the output CUITel;t from the ScctWI1 c\cecds a 
prL'dctermil1ed laluc, tilL' 1)(1tCl1ti,iI developed :ICross 
the scries resistor R23 tnggers the lI1ultivibrator which 
then its state, TR7 110\\ conducts and tht: 
1,01el1lial developed ;,eross R2fl is Llsed 10 shut-oil t1)c 
dilfelL'l1tiai amplifier, cali~ing the seelion OUlput 
l\llt;;gL' to fall to 7el'O, The gerl1l~\ni\lm diodc M 1<4 
is Illcluded in circuit [(1 hlock signals I'rol11 thc dilkr­
cl:lial amplitier which might' otllcnlise trigger tht: 
multili brato!'. 

'I'll re~L'1 the lut-out circllit il is Old) nCL'<.'SS'lry tll 
switch the unit OFI' for a few SL'C(lllds, dl1d thell switch 
()~ again, The lllultivibnllOr IVIII thell be in its origill~lI 
statc with TRfl conductipg, 

The selcnium rectifier M 1<3 is connect,~d across thc 
Olltput tenninals to prevent the dcvelopment or a 
reversc voltage when the ;:ut-(1Ilt operatcs, This 
provision is rarticularly nccessary wl1cl1 the two supply 
sections arc operated in serlCs 
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5.1 	General 

Thl: PPJ is of robust t:onstructiun, and employs semi­
L'llndllctors throughout, with the exception of the two 
neon stahilisers. A high level of reliability has been 
achieved and the instrument should operate indefinitely 
\\itllPut requiring extensive maintenance. In cases of 
dilliculty, it is recommended that the instrulllent i~ 
returned to the factory for attention. 

Tn obtain access to the internal components, place the 
inSli"Ul11ent face downwards on a flat surface, remove 
the four retaining screws in the back, and lift otT the 
case. / shows the location of the components on 
the chassis asscmbly, 

To rClllO\e the control knobs, it is tirst necessary to 
remo\'e the spring-loaded plastic section of each knob 
to expose the n:t~\illing sercw, When replacing the knob 
ensure that thc indentation Oil the top of the plastic 
,>cetiull cuil1citic,> with the cursur UI1 lile ,kin. 

Voltage calibratiol1 accuracy U,illg the built-in \Olt­
mell'r I, ? "0' Increased ael'ural'Y can be obtained h\ 
uSing :\ ,uitabk external meter conllectcd directh 
'llT,l,,> tile \ollmeter terminals. 

5.2 Re-alignment of Voltage Calibration 

To rc'-al lile \oltagl' c;ilihr;ttiun using internal or 
l'xtefl';:1 ml'ter" pn'cced :,' I',lliows. 

I. 	 RCIll()\ c the in'trllll1Clii 1'[',1111 tile Cel,>l', L'Ol1llect It 
t,l till' ;I.C. 'tll'I'ly, lind ,1\ itch OIL 

Set the \OilI11C[Lr sl'kctnr ,\I itch to thc required 
~\"\"11\1 n 

, 	 Sc', I Ill' 1,\l1\,l' scketol' 'I\itch t,l thl' () \(J\' 
l'U'III()I1, ;\11d th,' \1'.1111hk CUllll'ol tll gi,c" 
Il':ld[ I!g "f O;Il'tl:. IV Uli I !;l' \ ,lit mClc'!'. 

,f. 	 (!ll'l'k that lhl? cur,>e'l llil the \ n:lhlc' control 
11l<i[c.dl" 'J' II'nccl',s::I\, 1"t:[ll' till' C')I~tl'<ll klh)11 
(\11 lis I,d Ie' lilllil till' Iii I11l'lll i, l',lITecl. 

'. 	S\\ ikh Il) the 10 3n\' ratgl' :ll1d .,c't thL' l<ll'iJhk 
Cllll\II)\ III 'J(L Adjll'l R\ I, InL':,tcd I1C:lr thc 
\:llle, ,)11 tLc Il];!il: cll<l"i" lIl1til thl' \Ulll1letcl 
Il'llil:ilc', l'\dctl) .10\ I:rCc'uI:tC\ :: "". i,c. 0,('\' 
\"lllg il1tern;:1 meter). 

(, 	 "c't the \:Iri:\blc c'lli1[rlll tl\ 'I)" <ll1d <ldjllq R \'::' 
(,c'C /) \\ Itil 1111 Ilhlll:ltc'd It)d until the \01[111etcl 
II:cill':ltl" cx;\cII: 10\ 

5 Maintenance 

7, 	 Repeat 5 and 6 until no rtll thcr adjustment is 

nccessa ry, 


1<. 	 Switch to the 10 20V range, sct the variable 

control to '10' and adiust RV5 until the meter 

indicates 20V (accuracy 2 D,,, i.e. O·4V lIsing 

internal meter), 


9 	 Set the vMiable con[rol to '()' and adjust RV3 until 

the 111cterindicatcs lOY (accuracy· 1°0 i,c. ·O·2V 

lIsing internal mCler), 


ID, 	 Repeat 8 and 9 until no further adjustment i~ 
nccessa ry, 

II. 	Switch to the O-IOV range, sct the variable control 
to '10' and adjust RV6 until the meter indicates 
I ()V. The voltage ca I i hra 11011 ,hou Id now be 
curn~ct. 

5.3 Adjustment of Overload Cut-out 

To adjLlst the overload c'lIt-Ollt, :1 Illuitimetcr slich ~IS 

the t\~olllctcr model 7 or B ,\Ill! a \ariable resistor 
1,lIed III () to 10 ohlm (minimum) I'SA, will be 
Ic'qulrl'd T,) Illakc the mcn!, procecd ,,~ 
\'(1 11m, , : 

I. 	 Rc'!llU\C the Illstrumcnt rl'111~ thc' leiSe, and il1\crt 

Ihc c'kl,si,. 


., 	 Set the ,Iidl'r nf thl' ;IPl'n'11II:ilC ,-clli,ll1 IlOtcnlio­

Illel<:r [{V7 (lllCalc'd :it [Ill' i'r(1llt (lilhe Cl)l11l'oncnt 

hOdI'd) 10 that cnL! or Ihl' I',)lc':ltioilleter trac~ 


C(1l1llected 1<) the 10K 1'<.:,1'[<11. 


.1 	 Set the IllL,ltillletc'r to the HI.\ 1':lllge and cOllnect 

It in "c'ric,> Ilith the load I'c,i,tlli' :1I.:rl1SS thc output 

Icrllllll:iI, ulthe . Set Illc' p:ld 10 Illll\illlllill 

l'l"I,I::I~l'e :Illd S\litch oil' ihc' inll'i'Ilal amillcter 


-~ SL'l Ihc' ,1l1tPlt to:-:V :lllti ,\\lll'h ,\'1 


, .\d.llht t!1C load rc,i,h)1 1;11111 Illl' IllUltlll1etcl 

Ind Il:ile, :1 l'lI1TCI'I (11' I ·-L\. 


() II,hllc the ,!idl?r (lj R\...., :i\\:11 11(\111 the I~K 


rc',i,t()1 end or if'; 1r;ll~ I1l1lil thc' \llltjlllt dl'up'> 

,Udlic'lll\ tll IeI'll 


<Inti thell ,\\itcl] I)'s :lgllil1. 


:-: IkcrC'ihe the 1011t! rc,i,Ulll'l' ;ll1d chl'c~ that thL' 

c'lIt-uut ;lg;lill ('Jlcratc\ lit I '-L\ II' tile c'ut~out rail, 

t(1 Upcr;11l? :it till' correc'l kl c'I, RV7 ;\, 

I1Cl·l',,,,II·Y· 
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6 Components List 
(One Section and Common Circuits only) 

Resistors Capacitors 
Ref. Des('rip{ioll Part No. Ref. Description ParI No. 

RI 
Ri 
R3 

10f! 
10f! 
SOOf! 

RMA 8 
RMA 8 
3W, W.W. Dubilier AI 

140 
140 
11248 

CI

C2}
C3 

2500iJ.F 50V D.C. WKG. Hunts D2/1 

32! 32iJ.F 350V. D.C. WKG. Hunts D2/3 

136 

135 

R4 470f! 5W, W.W. RRC LG75 231 C4 005iJ.F 150V D.C. WKG. Hunts W99 7491 
R5 10f! RMA8 140 CS 25IJ.F sOV D.C.WKG. Hunts JFI02 10027 
R6 12f! RMA 9 12826 C6 500iJ.F 70V D.C. WKG. Hunts SI928 427 
R7 47K 3W, W.W. RRC RWV4-J 138 C7 8IJ.F SOV D.C. WKG. Plessey CEI250/l 476 
R8 15K 3W, W.W. RRC LG75 921 C8 OI"F Hunts W48 325 
R9 68K RMA 8 10355 C9 Soo"F 50V D.C. WKG. TCC CE26DE 
RIO 22K 5°//. RMA 9 lW 6963 (PP3R only) 473 
RII 47K 10 ~/~ RMA9 1499 Transistors 
RI2 
RI3 
RI4 
RI5 
RI6 
RI7 
RI8 
RI9 

15K 
21K 
47K 
39K 
39K 
39K 
39K 
390K 

· 1O~~ 
I %H.S. 

; IO~£~ 
5 o·/0 
5 0 

/
·0 

5°//.
.5 0/,. 

: 10% 

RMA 9 
Welwyn C22 
RMA 9 
RRC 2HSJ 
RRC 2HS3 
RRC 2HS3 
RRC 2HSJ 
RMA9 

4405 
494 
1499 
132 
132 
132 
132 
7494 

TRI 
TR2 
TRJ 
TR4 
TR5 
TR6 
TR7 

V60/201P Newmarket 
OC.28 Mullard 
OC.44 Mullard 
OC.44 Mullard 
OC.44 Mullard 
OC.44 Mullard 
OC.44 Mullard 

137 
148 
338 
338 
338 
338 
338 

R20 
R21 
R22 
R23 
R24 
R2s 

Not used 
22K 
22K 
025f! 
10K 
15K 

10'%, 
10 ~~ 

IO~~ 
· 10'Y. 

RMA9 
RMA9 
(31 S.W.G. Constantan) 
RMA9 
RMA9 

867 
867 

671 
1177 

Rectifiers 
MRI Selenium Rectifier 
MR2 Selenium Rectifier 
MR3 Selemum Rectifier 
MR4 Germanium Diode 

l.R.C. LiBi SBKD 
S & H B2S0/C75 
S & H B30/C600 
Westinghouse WG5B 

1226 
12784 
334 
11538 2 MAIl'. 

R26 
R27 

22K 
If! 

10~0 
: IO~~ 

RMA 9 
3W, W.W. RRC RWV4·J 

867 
239 

MRS 
MR6 

Zener Diode 
Zener Diode 

Z7 10'Yo 68V 
ZS 10% 56V 

129 
128 

2 RAN< 

R28 
R29 

If! 
15K 

10 ~.~ 
:- lO~-~ 

3W, W.W. RRC RWV4-J 
RMA8 

239 
IJ097 Miscellaneous 

1 AMMi 

R30 10K · 5 /~ 3W, W.W. RRC LG75 381 VI ISOC4 154 ALL SV. 

R31 220f! · 10~~ RMA 9 !W 1272 V2 GD83M 1460 R.H. &, 

R32 220K · JO ~,~ RMA 9 !W 6703 SI On/Off switch 13382 THERE! 

R33 IOf! · 10 'Yo RMA 9 1903 S2 Range switch 13386 
RVI 68K Preset Pot. EGEN 126 230 S3 Voltmeter switch 13389 NOTE 
RV2 
RV3 
RV4 
RV5 

2K 
2K 
5K 
2K 

Preset Pol. EGEN 196 
Preset POl. EGEN 196 
POL Colvern CLR 3001/11 
Preset POI. EGEN 196 

131 
131 
145 
131 

S4 
LPI 
FSI 
FSI 

Ammeter switch 
IndicalOr lamp 
Fuse 3A Bulgin F 129 
Alternative fuse SA Belling Lee L 1055 

13388 
11077 
428 
12807 

EVERY I 
BUT Tr 
AMENC 

RV6 2K Preset POI. EGEN 196 13 I FS2 Fuse 3A Bulgin Fl29 428 
RV7 2K Preset Pot. EGEN 196 131 TI Supply transformer MT374 

Instruction Manual 245 
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r:-SERIES 
I REG. &TI 

RI R7 

1 
< 
< 
~ 

0----. 

SIA RH SIB RHo 

FSI 

IOV 

sv 
o 

S2C 
R2 470.n. 10..... 

10",-

FS2 

SID 

R4 RS 

C3 

R6 
12.n. 

~-----------4---i==~~____:C~~~3~2p_F__~~~~RV8~__~_ 
lSI< 

R32 R30 
10K 

! 

220K 

TO R.H. SUPPLY
2 MAINS SWITCliES Sl LH. UNIT & S5 R.H. UNIT 

2 RANGE SWITCHES S2 1 VOLTMETER SWITCH S3 

1 AMMETER SWITCH S4 

[ 
• 

ALL SWITCHES SHOWN IN ANTI.CLOCKWISE POSITION VI V2 
R.H. & L.H. POWER PACKS ARE IDENTICAL IN EVERY DETAIL 
THEREFORE ONI. Y THE L.H. POWER PACK IS DRAWN 

NOTE 

EVERY EfFORT 1$ MADE TO KEEP THIS CIRCUIT UP·TO·DATE 
BUT THE RIGHl IS RESERVED TO ALTER THE VALUES OR 
AMEND THE CIRCUIT WITHOUT NOTICE 

R\ 
R9 

DWG. NO. C13529 ISSUE 11 S2A S2B S2C S2D •(modified) 6·eK 6 



POTENTIAL 

2 

R6 
12", 

• 
V2 

r-DIFFERENCE 
I AMP , DRIVER 

CS 

RVI 
RI3 

RV2 
2K 

RIS 
3·9K 

RV3 
2K 

RI6 
3·9K 

'--_I-:> RV4 
51( 

RI7 
3·9K 

RVS 
2K 

~------------------------------------------------~+ 

o 
52A 

R33 
10..... 

528 52D 

OVERLOAD -----, 
CUT·OUT 

R29 
1-5K 

MR3 

L 

OFF 
o 

L.H. R.H. 

53A 

REAR 
TERMINALS 500~F 
PP3RONLY 

POTENTIAL 

OFF 
LH. 0 R.H. 

538 

1 

+ 

RI8 POTENTIAL 
3·9K + . 

RV6 
2K 

6·81< 21K 

--t+--------------------~------~~~~+ 

TO RH SUPPLY RIGHT HAND SUPPLY 

REAR WAFER FRONT WAFER 

POTENTIAL 

548 54A 

FIG. 2 CIRCUIT DIAGRAM PP3 9 



Our Factory Service Department is at your disposal should 
you wish to obtain further repair information by telephone 
or. letter. The Type and Serial Number of the instrument 
should always be quoted. We maintain an efficient service 
facility and the instrument can, if necessary, be returned to 
our factory for repair. 

The instrument is guaranteed for a period of one year from 
its delivery to the purchaser for the replacement of defective 
parts, other than valves, semiconductors and fuses. 

Valves and semiconductors are subject to the manufac­
turer's guarantee. 

7 Factory Service 

Full details of the service or repair required should accom­
pany equipment returned to us for servicing. The equipment 
must be adequately packed, preferably in the special box 
supplied, and shipped with transportation charges prc­
paid. We can accept no responsibility for instruments 
arriving damaged. Should the cause of failure Juring the 
guarantee period be due to misuse or abuse of the instru­
ment, or if the guarantee has expired, the repair will be 
charged and put in hand without delay unless other instruc­
tions are received. 

OUR SALES, SERVICE AND ENGINEERING DEPARTMENTS ARE AT 

YOUR SERVICE AT ALL TIMES. 
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