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The instru:nent ir.i.tro(~uGes a new, non-dcsl,;ructive method of test 
vrhereby the ycltage at "hiGh capacitivo co~onents commence to ionise 
ma~{ be reuCl.ily 8.scerta:i..2wd, 3.!ld, in addition, provides a l1~eu..."'1S of 
measlu'ing o.ppro:ximately, leakage res~,>tances of loss thDn 5000 megohms. 
The cO!lIponents D.1D:Y tako the forn of c:;.p,::,citCTS, cables, transformers, 
inducto:~s, w::indir~gs of olectrical ~t1achil'-:ees, etc. 

It is obvious that an :i..:;.'1sulant subjoctod to a vo1tf~ge stress 
equal to 01' p:eater tlw.u thnt !-:et -.[hich 8..:'1 electrical dischm'ge occurs 
crul, be e::-D8cted te. ha.ve a much shorter life than if' the voltage were 
restricted to a value belO';t this tionisc.tio;::t value. In short, :lll. 
term:_", o:':' this particulnX' test, a noisy insulatian at the operating 
voltage is not as reliable as), quiet one. The :LYlstnunent thcref'ore 
e:i:l(1)les cOJ:lponer.ts likoly to give trouble v/'(:ilst Ll. service to be 
X'G,jected end is nIso useful auring the development of nerr componcmts. 
It :b common practicc to rubjoct electricul components, for ez:ample 
electricul maehines, to tests which are destl"uctive if the cOInponent 
±'[dls to pass the!n. This instrument ona1")163 th080 eomponents likely 
to fail on test to ()e dcte1""l2.i:l:.ea. so that remedial moasures may be 
talcen-il1eaSUre3 which usually reGul".; :L'l. the eonrpo~lents passing the test. 

2. ~)E~CIlJ1ICN.tIQl\T......... ______.~ _~4-_. 

Continuously vr,rinblo from less tl1..9.ll 250 to 5,000 
volts D. C. 

lvk thods of' Indication 

Loud [jpeE-Jccr 

Voltmeter 

iii:icrO.:lIili11C t c r 

'l'clcphone Jac;:: 'dhieh onnb18s eithe~' ea..."])hone..s or 


D.. J~cctifier filet;e~~ to be useCl.. / 

The me:;trtUllCnt '\,d.ll opcrnte froD 100-130, cmd 200-250 volt 
50 els llnins, the total pcvror consumption bC:U1.g approximatoly 
50 vratts. 

Dimonsions 

The instnIDlent, which is suitable for both beneh al1.d rack 
:r:J.OlU1.tiYl-e':;, is 19" vvide, 7" hi,gIl and &~a cteep. 
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FIGVRt I. 5 kV lONISATlON TESTER TYPE 732. CIRCUIT DIAGRAM. 
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Weir!ht-.:::.!.,,-­

The total '.rcight of the instrument is appI'o:dJI12_tely 26 los. 

3. DESCLTI?:I.'ION OF THE CIHCLTIT 

The instrument cO::lsists of thrco main lliJ.its:­

(a) The :a.T. Unit 
(o) '];he l\JIl.plify:Lng Unit 
(c) '1'he PowcI' Unit 

T}l,~ ci:i'''cuit diaf~rarll is gi\len. 1.'1 I~it~tJ.l"O l alld t110 cor..1.p0!1.(Jl1.t 

value~. :in 'l'u.-ble L 

L high diroct voltage proClucec1 by the H. P. l:)'J?c pOIler pack is 
:lJn'p:;;'t~:3:3(;'a. ou thrc; speciw:;n in ~,eI'i6s vrith Cc resistor. -~:he::l ionisation 
occurz the rCL;·c'.ltin;~; "~:,ratic CUl'l'Cl1.t Ci)"U3eS I.l GorI'espond.inp; voltage 
dras' across tb.e ·rcs:i'stu{' v~"hicl1, after' arn:pJ.i:2ica'tio:n, rSi\res l'ise te) a 
diwtinctive Yloisc ii,. tho 10uds}?0a:cer. Th,lS tho voltaB8 ~;1.-i:; ".;{hich 
ionizatLcn occux's can be f01..md liJ slov/ly incrcnsing 'eho volta.ge from 
zero 1m;;il the noise is heard.. 1\.::3 mc_y be ;Jcen from the cirCl.:i.i'~ 
dia.g::::'al~l, i3hould "U'7 continuous ~:.tcady cU1.:-rent f'lo"\! through thc~ 
r-32,:Lc-CO:::- the c.:illl':3 al this leak~tge CUXTont ca.:n. be r:l:j,:.,;':.UX::0_ -oy 
sHitching 82 to Current. Iii tho l")Te~~ence of a lar2~E:: J_EJ2.!.;:age current 
the reading 01' the voltrilcte:::' >,Till be .~-;re8.tly roduceå si:;',-cc tho 
i;Jped.&l1<~e 0-:'" ~h'C) genera.tor is hiC:h and th8 iJ,lt,,"rnal ;Heter :3ho-llld not 
be usef]. to T=lCU'::'d..re tl1C Cl1.rr,~zlt flo-~~riJ:l~;e 

'rh) i..rwtruillcnt is CJ.os:L,atched from the Uor]:s i"d.th the voltago­
t02Ping ponel ,:.;et for operation on. 230-volt rmdr.i.s. If the instru;;lCnt 
is to lx) ll.S0cl on mains of aD.Y other volto..ge i t must be rel:loved. f::'01n 

its caGO and UH:: tonnillal in the:: voltage-tapp:L'1.g }?c-:I.nel, the position 
oi' which is inmcL_tt.i} in Fi!?;ur'e 2, ,-;10V0<3_ to the corroct positicm. 
j\;part i'rOl::l t~1i;;:; ;:.:.,3.~jucc;tm(-'lT~ the instrumc!rG is X"eacl,y for u:";':' y/hen it 
leavcs the, 'Jorks a11(l need-s only to bG cO!ll'1ected. to th,;: mains 1JY 
the 3-coro T:1t.:.im:; leai~. s1J.~)]?lioa., iIi which red an.d bL:.ol:. corc;~ arE:; 
lines a:ilCl t!lC third core i8 c[irth. 

It is im:p01,J;;a3:"d~ that tha :U1strument be properly grounded or 
exceE.:si'V0 hum may be l,::')D.rC. from the loudspoaker. '\{ith both controls 
turned f'ully a:nti-clock,dse, S',lit:Jh on the instrument by memlS oi' the 
1::1i;t:L-"li} i sVTitch on the front panel Ulluw.:i..natiol1 of the pilot light 
sit1.:l!:d;,:;cL below '(;1-18 iletor :Switch indicate8 that the instruInent is 
ene:r.'gi;~Eld) 0.1'1(1 i~lla....! tr;, > or three minutes for the vtOcl'/es to Vntr"::l up. 
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FJGURE 2. 5kV lONISATlON nSTER TYP[ 732. REAR VIEW. 
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The voltmeter will then register about 200 volts and if the voltage 
controI is tUrl,ed fully clock\Tlse a full-scalB rearfu1.g should be 
obta:Lncd with no noise from the loudspeaker other tha:n the normal 
bacicgrounci noise GY~G.inea. at ;Ciero volts, even vd.th the volu,ne control 
turned to J'J.I}..:x:ir'1urn. 

y.rith l,oth the voltage and volu:~1e controls tLu:net":. fully ::t.uti­
c10ckv-riGC to their minimum }Josi~:ions, COIllJ.8ct the compoll:~nt to bo 
teGted ac;rOS~3 t~(le l""cd. a.rlc} black ,rrest t terr!'.i:n.als. t.~hc red te~,t 
tel~.:·d.nal is Ht higl-'l. :pote:atif;_l '\vhilst the black tc;-:;t te:em.1.nc_l is at 
loy/ r:~ot e~·~tia.l ~)1.:rc of :ncce~:',f3i t:;r C&~rll1.ot 1)5 Oflrtl1ed" T·Teitl1er sid.e of' 
thc te~: t g2.p s:CoulC. 'be f':;E'.:..'tl~_ed ~mi if this :Le' 1.1J:).&voiclable El. clii'l\sront 
tecbniq::.:t6, descril)ea. li'lter, l:Tl-lst be adort0c1.. ~ehe Garth terillinaJ. is 
broi..tg}:-J.t 01.zt" t~Ol"'t C011,\TOTlicllCC 8.l1Q. ;~1a.y· 'b(; uf38cl f'or (:8.l'·tllinL~; SCJ1"'lC(:C1CQ 

l(;ads. 

Y/h::m using the instru.ll1cllt to moasur8 lecJ::age ClJ..!'::'ents i t OhOllJ.d 
be note'" that -the" meter 118.s tull scale (lefloc-eion ~;:'or c, current of 
100 m:Lcroamps. It is desir::l.-tle that moasurement::; be LltJ_'le D_t Et 107{ 
voltage: ~.!).iti.ally to ewc:urG t:il<;'.t the compm).ont bcdng testec1. is not 
ofl lov; I'of:3istDI1CO, r'CEt<lil"1gs "beinf~ tD.l.:ell at pr·cg:r'essi'.,rel;y incr"e':!.!Jing 
volt,::'_ge:3 up to t:lat at Yihich a figu:l'c is required.. It has l)Oel1 
aSSUlr!Od t.h:::.t Jchis finG.l valu0 '.Till rarf:ly be in Ol~ces~, of 100 
i:Jicroami?S and th~;.t in such &. C,,3_:3(; the U30 of an oxtornal ~:1otcr 1d.J.l 
be }?CT·;c~:Lss:1.lJle. 

Tl'l,J tIo ~.r\ ~\:e;:)t I;ctlcl~~ :".]11011ld I:Je 1-:eljt a:s [~11ort as }?ossible tu aVOlll 

hum P:LC..C-Up. '_'Phe ::-lOise associaterl vd.th ionisation Cf'...ll usua11y be 
distingui:3heä., however, tr..rough q:uite 10''..10. hum. il. good, contact bet.veen 
the E. T, 108.,1::; ::\.nr1. Uw co,rrponent to bc tested, vrllich should bG SUPI)Orteil 
on good i:;).8u113.tio11, is essential. The hum level "!!E_J bo 10'.'101' if the 
c0J.1n8etions are reversed and if exce3sive hum is present this should 
['8 trie,L 

~[u::"n the volumo controI about be.lf' up, so that the backgrounc1 
noiroe c::m be l1oaril, then slowly raise the :if. T. Voltage. Frequently 
difKl'f.:d;,) noises ~~.l'(:; I:10.::.u·(f:~rhilst tho voltage i::> actually rising but 
a sligh-i:; pe.use -',;d_ll show vrhether the nalso is persistont or only occurs 
(luring the l'isc. 

'rhu commencemGnt of ionisation iE> ind.icatecl OJ a persir'tent noise 
of a hi:':Hing 112.-Lu.re -' often acco;~lJ?[tnied by a sJ-1ar.p. clickLi.g !lCi;;~G at 
irre!::';Ular in'terve.ls. liurther adva.l1CCmE;nt of voltnEe resul tf; in el 

"3Deu:'P incre:.\se ot noifle and if the voltage is increaseci still i'urther 
bree,k:clm'iYi 'IilJ. 8vcn-cually ocmu', provid~0cl that -ch8 broakdown voltage 
lieD ,.,;-1thj.l1. the Y.'::>.nge of the in:'3trlJJilcmt. 

http:in'terve.ls
http:112.-Lu.re
http:10''..10
http:C&~rll1.ot


FIGURE :5. SkV lONISATlON TESTER TYPE 732. 


LOAD VOLTAGE AND lOAD CURRENT CURVE~ 
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Dielectrics other tha.n air (c::.:' preswnably other ga:3Gs) c:~most 
[Llvi".ys hiss baf'ore l·Tcc]cdo,I'D;. u2uully at ii I:iUch lovrer voltage, and 
whec1 the3r llrGD)c cLown -thc fact is accollrpanicd by a thudding ci.ick Tfhich 
may be repeated if the illi:.mlc,tion iL, ;"oli'-heo.ling. f_ir ~·.Al)S, on the 
other hru'ld, CiO'lOt alwaYL; :.~:,ive tb: his::'1 I.ll;Dreci8.bly bel.oyr Dl'ew(do...m 
voltage anr3. the ilctual brr;akcloY.'n gives ,~ very shal~fl click '.rl!.:Lch is 
r0})oo.te.d lli1.til the volk,U:' is raisec: suff:;'c:Lently to C8.:'::',3 a 
contjylUOUS discharge. Unual::'y the eliek i~; accompanied 1);)" :." bD.c:cgrcund 
hi:Js. 

rt is to bG noted tha:c the ~"ol"w:'let<:;r is conr18ct.ed clirectly D-cross 

the F,:'\!? [uid if i';).irly L,r3:e oD.paci·':crs are bein!; teE;tecl the volt<"ge 

must be ro.i30(1 very slO\dy as there '.'rJ.ll be El. l[~g whilst the capacitor 

crl.8.rg ss·, ~i:iJpil<'.l'ly thel''e will be a la,.Z during dischnr,::,o but the meter 

read:3 the voltt'.f/; on the tested i tern. 


Jt:ty"G should be talwn by the operatc~C' to avc::'d touchL'1g the H. To 

'l'crl!l.:i.nal:3 Di'tul: the voltuge has been raised, as, althoush the shoc1: 

n,ceiveJ. is npt likel;r to be lethal ....;h0n the instru."!!ent is not 

cOll.."1ected to a c[~paci tc:.::1CO, i t ~ay be ve:ry unpleasant. 


Gf{li;AT CA.lill j\1!3ST BE TA1~.BE TO ENSURE rfHAT CAPACITORS LARGER TElN 

ABOU'I O. 001 UtI' lIRE .w-.:'.l!'ECTT\/ELY DISCHf.RGED BEPOP.E l:lJliDLnrG Ao/rER TEST, 

.AJ:. .A DA'IC:EROUS SliOa:\: JJ'1lI:l O11JIER'IITSE BE RECEIVED. 


As the generator resistance of the i:'1strument is very high the 
voltage JD[':..XiT:run. is progressively lOlNered 'with lorrer load rcsistances 
(3.5 kV into 10 mego:h..rns and only a"bout 200 volts into 0.1 ID.c:.-;ohm). 

The instrurnent can..'1ot be lised for testing Glectrolytic capacitars 

Gliring to their high leal::age current. 


LeaJcagc across the gap is accon:~)8nied by a roduction in output 
voltage al) t r:.i:ne d at a given cO:i"ltrol setting. Load-voltn.ge end 102.d­
current C1..1TVe'3 art::: shO\'In in Fi?:;1]xe 3. 

'..lhen one side of the component to be tested is earthed a high­
quaIity capacitor of the order of 0.01 uP is cormected aoros.s the test 
terminals ,~md testad for noiso as previously described. HD.VD1.g ensured 
that it is noiseless it is lert in position and the HoT. lead ccrmected 
to the unef.:.rthed side of' the component. No COI'Jllcction must 1)c; made 
from the 10'lt-potential tO;3t terPlinal e:x:cept to the above fC.c:Cltioned 
cape.eitor. 

lny discharge occurring in the component v,rill nov" be coupled 
into the test circuit and indico.ted by the usual speaker noises. 
~'he D. C. J.eakage current cannot be m.easured 1..'1 this test as there can 
be no D. G. leak:age aeross the test terminals through the specimen. 
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If desired lov~impedanoe telephones or a rectifier pattern meter, 
having a full-scale def'lectj.on of betvlea.'1. 100 and 200 mA and 8.-11. 

impedance of appro:ximately 2-10 ohms, ma:; be used insten.d of, or in 
conjunction with, the speaker by uSDlg the tclephone jack provided. 

6. RACK liOU1frnW 

The :U"lstrtJJ1,ent ::.s designed so that it may be forviTard rack mounted 
on a standard 19 11 rack if required. The uni t shou1d be removed from 
the Case alle\. the case fixed to the rack by mea.."lS of O or l B. A. screiVS 
through the slotted holes provided, after whlch the unit IiJaY be re:91aced. 
The instrument, including the feet, is intended to utilise the Sfu1le 

rack space as is norrnally taken by a 7n panel. 

Valve, pilot la...'TIp, alld fuse replace:nents are the only servicing 
cl~lges norrr~lly required, ru~d the respective positions of these are 
shavm in Fie:,rure 2. ShoulCi. [;'.JlY more serious fault develop the instrument 
should be retu:r-.>led to the Service Department for attention. 
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TABLE 1 


SCHEDULE OF 

Refcrence Dcscription 

Ri 10 koh.rns 
R2 100 " 
R3 3.3 II 

R4 22 H 

nR5 100 

R6 220 
 " 
R7 2.2 Mohms 
RG 47 kohms 
R9 2.2 Mohms 

11RiO 1 
R11 LI-70 kohms 

C1 8 uF 
C2 16 " 
C3 8 fl 

GL:_ 1 11 

C5 4 Ii 

c6 0 0 0005 11 

C7 4 H 

C8 0.0005 pF 
C9 500 II 

C11 500 ;1 

Vi 5Z4G 

V2 6V6GT 

V3 U24 


F1 1 amp. 

LP1 6.5V , 0.3A 

page ten 

COMPONENTS 

~--

Refercncc Description 

R12 2.2 kohms 
~ R13 2.2 Mohms 

R14 1 Ii 


RiS 470 kohms 

R16 2.2 
 " 
R17 1 Mohm 

Ri8 1 kohm 

H21 Adjust on test 


C13 0.0001 uF 
C14 0.0001 " 
C15 0.1 " 
G16 0.1 il 

C17 0.0003 11 

C18 0.5 " 
C-19 0.1 " 
C20 0.1 if 


C21 0.0003 . r'\
II 

C22 100 pF 
C23 2 uF 

V4 6J7GT 

VS 6J7GT 

v6 6JSGT 


F2 1 C\Jl1p. 



GENER.<U. LIABILITY .AND MAJJfrENANCE GU.ARANTEE 

In lieu of any warranty, condition or liability implied by law, 
our liability in respect of any defect in or failure of the goods 
supplied, or for loss, injury, or damage attributable thereto, is 
limited to making good by replacement or repair defects which, under 
proper use by the original purchaser,appear therein and arise solely 
from faulty materials or worlananship within a period of twelve calendar 
months after the original goods shall have been first despatched, at 
the termination of which period all liability on our part ceases; 
provided always that such defective instruments are carefully packe d 
and ret1irhed. free to our Works unIess otherwise arranged, and provided 
they have not been tampered with in any vray. The repaired instrument 
Vlii..ll be delivercd free to its destination in Great Britain er f .o.b. 
British Port, for overseas shipments. Reasonable charges v'lill be made 
for attendance of Personnel at Customers' premises and for any 
dismantling should this be necessary in order to effect the required 
replacements. 

For componcnts not of our manufacture 'Wc erlend only such 
benefits as we may receive under any guarantee given to us by the 
makers thereof. Eleetronic valves and cathode ray tubes manufactured 
by members of the British Radio Valves Manufacturers' Association are 
marked with the letters B.V.A. which is a guarantee of efficiency and 
quaIity. Otur equipment has been designed and tested for use with the 
specific types of components supplied by us thercin and no responsibility 
Can be aceeptod for the performance of the equipment if other components 
are employed, 

AIRMEC LIMITED, 
HIGH vVYCOMBE, 
BUCKmGHAMSHIRE l 

ENGLAND. Printed in England 


