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RICHMOND'SURREY 

The CIIRONOTROlJ Mill is 8C ond 1'[e t er 

Models 25A and 25B 

Patents appliod for 

1. INrI'hODUCT IOH 

The CHRONOTROIl i~; [~ uclf-contr~"ined direct reading instrument 
for the measurement of time intervals in the millisecond and 
microscconci regions o It :i.3 robw:;t and ]:ortablo and is intendcd 
for 2ith::;r laboratory or workshop W3Co ltE1 op<:ration is cxtromcc:ly 
s irClplcc; and, e i th:r by i k;··lf or suppL.m,ntcd by thc J::ihotoc·:::ll 
Uni t or ~ on:.' of the: PuI:3 .. TJnit:J) almost . v. ry kind of timing 
IJrobl.=:m ca.n 1'1..; :.'301vcd. 

", • • f .... C' .J...Tl1,.;r\ ar. thr Cll.i. L •• 1', n v rncch.ls 

Runt;· 
IlGD_~L ~5A li;.l)l).L;L ~J5B ]WDi0L 25C 

l 0 4 mi 11i,s cC conlis 0 tV) nilliEh.cond:;1 0- 40 micros,.conds 
2 0- 10 millis,ccnds O-lOe) mill i~, v c onds 0-100 micros;.:,conds 
3 0 40 millisccond:3 0-400 millis. ci)nds 0-400 microscconds 
4 O-IDO milliE;.~condu 0 l S,", cend 0 l millis'Jcond 
5 0-400 mill is v canu:..: 0 4 8,C ond ,.1 0 4 milliscconds 
6 0 l s:"cond 0- 10 s\,c(Jndl..~ 0- 10 millisc;conds 

IIl1rOE~AI,;rr This jn,;truction bc)okLt r:...f:...r8 only to Moduls 
25A and "'SB? which elr, id",ntic3.1 in cp,ro.tion and appoarancc 9 and 
which difL.r on1,;,' in th. il' tiLL rc~ng,.s, Mod.~l 25C 9 \vhich covers 
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the microsGcond region, n8c.Jssarily differs from the other two j and 
is described in a supplomGntary bookIet. 

1.1 Applications 

The followinE: are) only a f CYf of the many timing problems for 
which thc CHRONOTRCN is bc,ing usod in variaus fic:.Jlds ~ 

a. Testing switchcs, fUSGs, overloads and circuit-breakors 
b. Timing telophonu rclays and solGctor dials 
c. Timing thc operation of contactors and thcrmostats 
d. Measuring vi~cosity 
e. Timing thc speed of projoctilas 
f. Mea:cmring thc spc,c:d of vahiclos on a short distance basG 
g. Testing and adju;:;ting camc;ra shuttcrs 
h. Mcasuring the; incidencu and duration of light-flashGs 

for photographic or signalling purposcs 
i. Inv2stigatin{)' human roaction times. 
j. Tracing the propagation of vibrations in materials 
k, Checking industrial process times 
le Tcsting industrial timine; controIs, c; .g. for vvGlding 

op,;l"ations 

1.2 Frinciple of op2ration 

The incomin{! s igna19 howcv0;r i t is pl"oduccd, causes a constant 
current to charge a procision capacitor. At the ond of th~ timing 
IJCriod this capacitor ic~ isolatod.;L.ctronically and thu voltage 
d::vclopcd aerOSEl it is automatically measurcd by a d.c. valva 
vol tmctcr dirc)ctlo'i calibro, t"d in uni ts of' time. Thc mct",r roading 
is doad-bGat und d.,cayc v,,~ry slovily, allowing ample time for ob
servation Th~ timin[ caracitor is spvcially sclectcd and combincs 
a vory high insulC:.ticn rcsiste,ncl; \li th n very lm'; soakage fe.,ctor, 
e.,nd i t is cs,n;f'ully 2"gc;d OV'cH' E;evi.'r~(,l tempur:;;, ture, cyclos to ,~nsurc 

psrme.,nont stability. 

Thc; CHRONO'I'Rmr is se If calibr'1 ting and i2ccurakly detormined 
intorn2,l rc,sistor:s arG uscd 2S th0 refc-rcncl st2,nd?"rd, Tho cali' 
bration lJroceduTs cornplctoly covors tlh. Gff"cts of changos of valves 
or of variations in cithcr mains voltag0 Or fruquoncy. 



2. OT}:.RATIlJG IEST-:WCTIONS 

2.1 Pre l iminary 

The ClffiONCTRG~f is d8spatched with all valves in position j 
ready for immediate use. The mainu plug and the jack plug are 
packe d separately and aro attached to the instrument. Before 
switching on j the mains adjuf.':tor plug must be set to the correct 
operating voltage; in general, it is desirable that the instrument 
should be Garthed~ hut see paragraph 5(d), 

2.2 General o-perating pro,?sdurG 

a. 	 The instrument is switchod on and left for two or three 
minuts:::: to warm UI). 

b. 	 ThG RANG~ switch is set so that tha expoctad time interval 
will OCCUIJy a fairly high position on the moter scalo, 

c. 	 Th0 QI'LRATUJG switch is turn(;d to S:CT ZERO and the mot""r 
adjustcd to read z (:;1'0 by tIK S~R Z.l~RO knob. This ad,lustment 
holds good for allrangos. 

d. 	 'llhe OPL'RAiTGTG mvi tch if] next Sjt to CALI3RA'TI~ and thc 
IJointeT adju.stod to thc ted mark by thc CALIllRATE kn08. 
This adju~tmont Dillet be ropeatod whcncvor the rango is 
changcJd 

G. 	 Dur in ';' tIE; abov; up0Tations, thc R~m pan:;l light s.hows, 
Setting th .. OLT(A'l'l!Tr ;]Vli tch to OI'~'RA'rlc~ causes thc GREEN 
lig'ht to [tI'lhar and thc; :instrument i:::: nov, rOC1dy to time. 

f. 	 To cloar thu roadi~z for thc next timing operation, return 
the:: OP-~RA'rIl\:G Gvd. tch to SET ::::::::RO and hold i t thure for a 
f G'!J second.;; beforc; rcturning i t to OP~;RATE, 

2.} Two important nates 

It is 8sscntial thai th: S2:~rI' ZEHO and CALIBRNrE controls are 
SE?t up in the order shovm abovc) and. cc-hem th·) test circui t is 
connoctE)cL to tlw Terminals I the Jack Flug must bo \'.'i thdrawn from i ts 
sackat or the C;m.mi(L'H\)~. vTill not time, 



, 4· 


3 o ~.:,-,THODS OF CONN.L:CTION 

The uses of tho CliIi.CITCTRON are so many and so varied that it 
is impossiblo to do marc than sugga t thc gonoral operating principles 
and to describc a fow typical caSGs. 

This important distinction should be notad. Thc uso of the 
Terminals (l to 4) is confincd to 'dcad' or passive circuits, in 
which therc is no volta~: or potential drop, and thcrcforc thc 
nt.c c;ssary test vol ta~;'E; le;: rrcvidcd the C.Hl:i.ONO'TRON i tscl±'. Th,:; 
us of thc Jack Socknt (S) is confin~d to 'live' or activL circuits 
,vhiob actually prc~~;nt a voltage to th" ClmOIJOTRON, and thcreforc. 
no addi tiemal voltagu n,tA :iC; lJrovidod by th,; ins trument. 

3.1 Opcratiop viit}} t3rminc:~ls 

'Thc' input c ircuit of tho CHRCHCTRON under thcsc c ondi tians Le 
shown in figuro 1 OYl pat;;l 11 \ i t ,,-,-i11 be scon that the; general 
principlc is that a connoction botwijOn Terminals l and 2 initiatcD 
thc timing op,ration; y,,-hic can b, ;:;topp,c.d ei thc:r by broaking this 
conn,;ction or by .~)hort-circui ting thc sienal at te;rminals 3 and 4, 

From this, LLgurGS ,~ to 7 shCL"ld be solf-oxplanatory ~ thGY 
illustratc thc Sl~ 1088ibl. combinations of contacts. 

Th(:.:, rosi,stanc.; of a nominal l1:::;hort-circui tf! should be loss 
than SO ohms; any 'paraIII l:cakagc r.~sistanc(. across a nominal 
iop:,n-'c ircni t fl shGulcl bc; gT~at~:r than 100 000 ohms o 

3.2 Operation ~ith Jack SCck0t (5) 
Tl,,) inl)U t circui t uncLr thr:;s,. cCJndi tions is sho',-m in figure Il 

pag:; 110 'I'IL {,,:cn :,:'al princ:i.l'l, is t}la t \,-i th any applL,d negative 
vol tage. 1.;eJ':: than 1.0, nothinl~ ]';s, \,-ith negative vol tage:J 
bc·t\,,(>n 1.0 and 3.0 9 the acticn c·f th:J instrum~:nt is ind,;tl;rmine.t,-,y 
th:, duration of ;;,n,Y22.ti.v "()lt:;,g'~sr .at.r than 3.0 9 no matter 
hm,' ::1'0.t 1 i;3 tim el '"ith fulI o,CCUT'e.C,y o 

TJ1C; ap~:')licci_ iv·,/ vl)l t2.g, fJ110uld not ',::'~C,~:,( d 300) or fJOmC 

damatS'c may bL cau:c;d to th, inrut v[,lv / th accid:-::nt2.1 applic:1ti(Jl1. 
of J. positiv: voltaE.'; will CC,WJ nc , out th_ instrument -.fill 
ne,t tim", Por a.c. Gprati!ll c: sction 507 d,;,crib:Jd on pagi 7, 
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F igul' () fJ 12 to 15 ShO',7 s~v,rc~l typical mthods of measuring 
voltages g8ncrat~d in live circuits. It may be hslpful to taka tY/O 
of thssc applications in ~Ltail. 

In figuro 12 on page Il it i2 rcquir. d to timo thc intcrval 
bctliE;un th·: e,pplicatien ef thc :m.,-.x'gising veltage: to a rolay and 
thG operation of itu oontacti:.1 '.,-hioh may normally be oithcr closcA 
er broken. Thc actual cncrgising voltago is used to epcrato thp 
CERONO'I'RON, and the cont3.ci'J ,::;ithcr disccnn,.ct or short-circuit 
this vol tage 1 as thc case m,:.w bo • The rGGiGtcr is introducod so 
that short-circuiting thc CT·IROjlTC 11ROl, input dO,js not :::.lso shcrt· 
circuit the powcr supply. 

Figurc; 13 page; Il 8ho"s tlk 'p sit,. cas,-, \-,-h<"Te: it is dc;sirld 
to moasurc the int0rval but~cvn th0 disccnnccticn of thc energising 
voltago and thc ruturn ef thi, cont~cts to th0ir normal position. 
In this case th~ rclay voltage. starts at same real valuG before 
disconnoction, and .nds at zcrc aft~r disconnection and thc con
densor must be intrcduccd se th'd tlL ch1:mgc ef vel tagL; cperatcD thc 
Ci:IRONOTRON, Th~ capaci teJIC,,, of thLl cnnd-;W::1cY' in micrcfe,I'2,ds shculd 
be equal to, or crcBter th~n, thc cxpccted time i~t~rval in s0conds. 
It ",~iill b,; roalis<,_d th?,t th( inscrtirn ef 2. cc nd')n~lC;I' converts the 
cessation of::, rOt:dpcsitj.Vi~ vel te_!:;" intc:~. t:,mpcI'c:,ry 118g2.iivC3-going 
valtag, and it is this latt,r ccmponcnt ~hich actually operates the 
C.tiROIWm 01~. 

Th0 other figuI'cS ar, s~lf-Gxplan2toI'Y; ccndensoI' coupling 
is alvi-ays us,el in cc',s cs ',ih .r'J :.:~ny Jlrc·-timing vc:l tc_ge CXii3tS. 

4.1 Time dolays in input lead 

VlhL_D m0P_::~uring '-"rJ c::l1c),·t Iml::LiJ, und,~I' 2 milliscconds, C'. 

difficul ty iTIEW 2.Tise in thc,_t Lh., r::._,lf c '''1');''. C i tccncv c,f thc. input L;[',ds 
ma.y dolEW the actu2.1 pr.s"ntatic'n c;f thv puls,; te the CHRONOTROlI';:::..n 
error milY thus be cp,usce!. '.';hi:::~l is in no \,-'''oY duc" te th.j inE',trument 
i tsclf In ULl:; MocLl 25C thL1 trcuble: is [cvoid,;d by prewiding r:mo 

imp,;;d8nce cc,nv,crt,)r preo..:.: i~ct tlk (,.nd ef thc.; input ld'.d \;hich meW 
thcrcforc; bic scr<;c.nc..d rXld (f ",ny d.,,;.::irc,d L;ngth, 
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4.2 Precautions to reduce sllch dtJlays 

In the ordinary }.10dcls 25A and 25B thc following simple pre
cautions should bo noted. It should be clearly cmphasisod that 
thoso precautions are only necessary on Jack Sockot ('live' circuit) 
operation and thon only when th( sourco rcsistancc of the signal 
to bo timed exccods 20 000 ohms, and in any case only nccessary 
whcn this signal is less than 20 millisGconds. 

a. 	 Unneco:3sary input capac i tanco should b8 avoid8d as far as 
possiblG~ scrccnGd leads should not be used unIoss 
absolutely ncces8ary. 

b. 	 The resistancc of thc signal sourco should be kopt as low 
as possiblo; if conditions al lov\,' ? it may be artificially 
reduc8d by connocting a 10'<7 rosistaneo across the input 
lines. 

c. 	 Unnucessarily high signi.11 voltages should bo avoided 9 
ideally thc; si§;nal should lic bot-i,·c\,n -4 and -10 volts. 

d, 	 In cas",s whl;rc th,,;:::;,:.; procautions ci.1nnct bo aduquately 
aIJpli8d j the sign::;,l ~;ourc.:; should be follov;ed by a cathodo 
follovlUr circuit acting a [-J an imI)(;dancc convortor, 

5. GE1;-.21UL OI.0RATHJG j\TOTI;S 

5.1 Setting-up procedurG 

It is ess...:ntial ""01hsn foc;tting up thc:; imltrument that tho SET ZERO 
and CALIERATI controls are; adjust0d in th,; ord,;r given in soc tian 2.2 
page, .3. 

5.2 Operation with Terminals l to 4 

ThG internally gonorated tcst supply is i.1pproximatoly 14 volts; 
short circuit curront is liwit8d to 10 milliamps undGr any conditions, 
Thu terminals must n8Vfjr b,; CClYlYl(,ctcd to a 'liv",' circuit j that iS j 

on~ including either a voltage or a potontial drop. 

InscrtioYl of th'J ,jack plu!s· into Jack Socket (5 jautornatically 
disconnocts the Terminals (1 to 4), it follo~s that on terminal 
operation th,; jack pJ.ug mus t bo v,-i thdra\7n. 

http:signi.11
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The: parallc;l inpu t r0sistanc,~ is 2 mogohms, Tho input vol tagc; 
should lio b0twoon 3 and 300 with tho tip of thc jack negative to 
thc.: s100vo. Incorr'2ct polar i ty will C:1USO no damagc l but thc instru
ment will not tirn~. 

5.4 :8arthin,tr 

Terminal 4 and tho sl~evo of tho Jack Sockot (5) are both 

connect,.:;d to thc; caSE:; of thc.; instrument ·;[hiGh me_Y bo earthed either 

through thF;::;ARTH t,;rminal or by tho third pin on thc mains sockot. 

In genoral, oarthing of thc instrumont is desirablo unless thc 

conditions of thd inImt circuit should prevent it. 


2.5 OV0Tload in time 

An ovorloo.d in time should h:; avoidod YihGrever possible, but 

i t can caus,--; no ]Jerman~,nt damago to tho instrumont. 


5.6 Long waitinff period bctweon operations 

If long poriods aro 0xpectod to clapsG botwoen timing operations 
thc) instrument chou1cl bCj lcft in thc SET :3LRO po:i:1i tian, svri tching to 
Opr;RA'r~ vJhon a l'\)Q,ding i~; duo to b, taken. 

5.7 Timing a.c. signo.ls 

Unloss an :;,.c. siCtYl:ll is r8ctified by Gomi..; suitable full-vlave 
ructificr 9 thc ClffiOJOTRO~ 1,-;ill sUY:1Elc,te th", negativ8 half-cyclcs only. 

5.8 Timing succ,)ssiv0 pulsiCs 

If Q, sorL;:", of succ:::,'l,jiv;~ pul,Jo~ is copplivd to the CHR.ONOTRON 
thc mc,tc,r vill no:;-mally incLic~d: th. total time. Where summation is 
not requirod th, PinSE ;~~:JLC1'On UD'}' should he usod 9 i t is d(;scribod 
in Goctio~ 7 on Faga 8. 

~ Timing b".tvlE)On puls(]~ 

Normally thc CHRONOTROH indicatcs tho duration ef th(3 input 
puls~;(l and not th:c int,)rvQl bet',-iE';On thoir iJ,rrival. Where this is 
roC]uirod to be. mCQsured the DOUJ3L:':; FUL,JE U!~IT should be used 9 i t is 
dGscribod in soction 7 page 9. 

http:signo.ls
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G. CmCTJIT OPERATION 

The circuit diagram will be found in the appendix. 

In the abcenc8 of a signal, the rre-amplifier valve VI is 
fully conducting ~ i t.3 anode, anel therefore the grid of V3 vvhich 
is coupled through R23 i is held relatively negative to the cathpde 
of V3, holding V3 com~pletely non--conciuctive. Any timing signal, 
however generated, euts VI completely cff, and V3 becomes con
ductive to an extent partly detc;rminedby whichever cathode 
resistor R27 to R32 has been uelected b,y t'18 RANG:E s1,lvi tch and 
partly by i ts grid vol tage whicL io determined by the CALIBRAl' :;:; 
controI R25 actin;" thro~lgh V2A ~ 

Conduction of V3 alloviS the timing cUl~rent to flovY, from the 
junction of R: and R3, into thc timing conclcnser el, through th6 
diode V4, and back to Hrl' _· through thc temporarily conductive V3. 
At the end of the timing j)()riod, this currrmt il1i3tantly stops whcm 
V3 again bccomes non-condvctiv(,. 

Tho charge iatroduced. inta el) and thcorefore the vol tage 
developod acros,,; ie, is proportionell to tho interval during which 
thc3 timing current has flowed. Tho potenti3,j acr03S el is read 
by a balanced d. c. valve vol tmoter, of v;hic r, thc electrometer valvo 
V4 forms on0 arnl its valu~ is read on the moter which can be 
directly caIibratcd in units of time. 

7. ACC~SSORY UlHTS 

Throe suppL.rDontary unit8 ar,,: availabIc which furthcr ext\:::nd 
th0 field of u})plication (Jf the CImmWTRON. 

The TIIOTCeELL U~I~ includo a vacuum c~11 and a 2ainc oparated 
impcdanc2 convGrhr circuj.t ~ i ts outrmt can.:.,i thor b(~ fed directly 
through i t8 own o:rd.irw,ry scrcc110d 1,;.:::,d inta the; je,ck sockot of th8 
ClillOKOTHOK j or it can be.; uc.::cl to cpcratlJ th~ Doubl·:; Pulse Unit 9 

doscrioGd below. 

Th_ FLJL;:L'3.8L~"C:T'(m UJ;Tr is us,cc\. ,,{h'...;n the. in;:ut signal is prC)
sent0el in "ewo or morf" iTUCC,.:ssiVt? pulscs j OnL; sp,:,cial C3,88 is thc 
incivitabIc first oounclJ b~~orc relay contact8 finally elose. It 
can (a) moasure the firat mIse and rcjcct all othors, ur (b) reject 
th0 first pulsa and me:asur:, all la"e,:;r puls Sj or lastly (c) it can 
rujcct the first "')~lsc, mca:..mrc the; sucond pulSlJ which is nccessarily 
a complt,tcJ emu 9 and ro jcct all dubsuqucnt puls8s, 



Thc" DOUB10 PULS:C= mnT is uStcd for f!l;;asuring the: time: intcrval 
OGtv,'con thc ctrrivah, of t-wo suce28~;ivc pulsGs, ',:hieh m2_y oe gon,::,rat2d 
(CJith(;r in thc; sam;; eireuit or in t\,-O indepcndtmt eireuits, Both thc) 
st?rtin@: ?,nd stopping puL::,;s EJaJ bl; of" i t IF; r 1x l:~ri ty ~ any eOillponent 
of th2 umJ!2ntoc1 poL__ ri ty 'b,_ing de:ci,3ivGly roj:~ctod. 

The PHOTOC.c.:LL TJJlJIT) thc PTJL:iL S~L"_;CT01{ UJlJI1':;nd thu DOUBL::"; 
PULS';::; maT all clc:ri.vc th",ir IJOY,8r suppli,-D from thv CERONOTRON itsclf 
through thc outlet Doek~t at tho r;;Gr of thG instrument. 

'11h", C=-ffiGYC'llI(C)lJ is a robust and rGli?_bl, instrum0nt and no routin.::: 
m~int2naneL is noc ssary. The valves usod aro Gt~ndard non-scloetcd 
typ"",::; 2vnd c_r,,; opGrCltud 1J,ndl;r elmdi tiens \ihich Cn;JUr2 an almc.st in
dLfini t'J lifG; i t :3hould b'A'lphc:,sif"jd th:'_t rGpl:'_coGlcnts must b,; of 
th~ spocifiud typos. 

Failuri:. r VI (~F371i) 'hill rOE;ult in full DcaL mctor rc;adin/Ss 
on e:i Uic;r thG CA.Lll:3Ril.'LJ nr th~ OP""R.'"T~ posi ticnD, -Yihothvr any input 
,:;ign2,1 is Gpplic,d or not. F",iluT_ c;f,,;i th"T V2 (~~B91) er V3 (LF37A) 
weuld m3k_ it impossiblu to c~libr~t~ th0 instruD~nt carr0ctly y 

al theugh th.; SiJI1 ;'J~:RO centre l \ ..-culd st ill ;,p~;r'2, te qui t,,:, normally 5 
total failu:;.~~ of ~ithcr v C!, Iv, \,'CJuld pL.v"nt th~ C.~LIBRAT'"" eontrGl 
fron h:wing any ,:.off"et ="t ::;,11, r2_ilur~ ef V4 (::::F3 ?il.) \,c.uld eam;'v 
thc; m'Jt'0r tu re,?_cL full ~;e':dG in ::;11 po::::itL:l~:: ef thc OP'::";RATING knco~ 
ineluding J::~T Z';";RC; th,c: ;)j~T :3~:RC eCJ1trol y,'culd hceve no GffGet at 
all. With Lh". f::ilur0 1,)1' VS (V11-1S0) bcth thc 0J--,T ZbRO and CALIBRATL 
centrals y/ould nr'"r2.,tc,~"onoTn?.lly etnd elI c.:...LI:3R.~TJ= rO:1dings 'dould 
bG v2ry ,QUeIl to, h i ,C'; h , With L,_ilur,,,; er v6 ( ~? ,r :'iZ4G) th,: !1c;tGr 
\fould net TG2.cl 'ii c:ll uncLr ::;,ny c"ndi tians. 

~xec.ssiv" ;/,(,rc: cLcift in thc; ::L? ;j::::RO pusiticn rny bo duc; te 
'14 cr 1 much mein. rcTclY1ith"r V:? TT V3, ~}.cessivs dceay - dCVmVT2.rds 
drift 'Jf r~Jadin0 aiJ clic,tinct fr,:l drift ,f Zc..:"'( -- is duo te, failul'G 
of c..itY1CT V4 er ef thG tinins ccnc.Lnu.1' el. 

Th.; CERONOl'RUl,] is [1'1 t:...cicCL b~r c, l-:'x-:p fus;. plug ',-"hich forYYJ~; 

p::rt uf thG mains voltage aCLju8tor at thG r~ar cf the instr~mGnt~ 
ruptur.::; ef this fus~ is indie2,t,.d by f~'.,ilurv ef both pile t 1::1l1pS. 

http:clc:ri.vc


lO, 

SP~CI.F'ICATIC1J }iiOD~LS 2SA and 25E 

25A 	 :' SE 
Range8 	 P - 4 millisoconds O - 40 millisoconds 

O - 10 rrillisocond2 O -100 ~llllsoocnds 
O m:i.llli3G,cendi: o -.+00 rIlillir~oconds 
O -100 millisoconds o - l :Jucend 
O -400 mill t,;0CClld~c O 4 I:F;,ccnds 
O l seeend. O - 10 u ei"nd:::: 

Accurac,y two shortost ranGGs full scalc 
all ctlLT r[~ngus full E:calc; 

Terminal InternaI test suprly apfTcximatoly -14 volts 
cporation bot~o n ~orminals l and 4~ eurrent limitod to 

10 r~Ll.lliLl.r1j.]~~ 

Jack Sock",t Inrut resistaneo 2 illegchms; nc intornal test 
oporation SUPi)}Y. Llinimu;;] input -3 vclt[:~ naximun input 

volt:J. 

Ovorload 

.La,rthing and the ring Gf tho Jack 30ckst are 
'cQTthed te thr; lo:ul.TH tcrm.in::d 3,nd. to thc CilSf) 9 

~,-hich e.'.'x b,.' :?2orth;;Q thl' t 11(, tllircl Din ef 

V,dVDS 
crk: 'rR·

7,\ (er 
C/3 1)9 erIc, 

) ; ,~n(,~B91 (,--r 
~ (~T 5Z4-G) 

6:\1-5) ~ 

110 to volts a.c. 
TO'.. CT eCn3UI'Iptic,n l7e,tt:::, 

40 to 100 ~/w. 

Ou t r.llrt, Scckot eas provid~Gthe back ef thc 

S]1l25/1 
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11. 


OPERATION FROM 

'DEAn' INPUT CIRCUITS 

USING TERMINAL;:) 1-4 

2 
close to 
START 

open to 

STOP 

open 
IX• 

to START 

close 'Y' 
to STOP 

6 l I' 
C ose X"-- ~ 

X~2 to START ~ ~3
F~ r-+- 4 close 'Y'y~ ~ 

to STOP 

OPERATION FROM 

'LIVE' INPUT CIRCUITS 

USING trACK SOCKET-S 

1'2 	 Reta~ 

Energtsatton 

~~--~-r~~~r--4'\5 
lOOK n. " .,1 

+
wIth breoking contacts Insert at X 

14 
Rupturin9 _ ../........g 
lime of f use ~6 

Contoct Breaker etc 
R 

+ _.-... ___--1 

PD acrOS5 R must e)(ceed. 4 v 

1 1 ~~ost - 14 volts
Input 

Circuits 2 ~ AA~_
V., 

3 6 4700of the. 4'" n-

Chronotron k

3 
~ open toLJ...2 

I START 

close to 
STOP 

5 
d05e ')(' 
to START 

opan 'Y' 
to STOP 

7 
open 'Y'f=iT~
1 to START 

y x .... ......+:---,I ~: 'X'V"_' open . 

to STOP 

11' 	
tnput Signal Input 
Clrcuits -3 to-300 

volts d.c.of the 5 ~ 


Chronotron 


13 RelQ~ 

Retease 

+ -Ho__........---+-I 
c 


R 

r-
-__.' 5J

'--, 

c = '2 mfds R = '2'2 M.2. 

15 
Timin9 

Intervo.t 

of Li9ht H.T. 


+ 


Fl/r.. cell 



GHROlWTROlT }WDEL 25~ 


GOIifFOFl::rr VALU::=S - DRAINIlrG 1~0. 25001 Issue 5 


RJ.JSISTOB.~:) 

!'c'ompon~nt Value(ohms) Ratin~' (watt8) 
~'-'-' ._- "'" - " 

Ii Rl 3300 5 10 
R2 150 10

I R3 150 
~ ~i:,2:) 
R4 ~5zo lO 2 

R5 220 10 2 
l 

R6 3300 10 " 
j 

l'
R7 2200 10 

'i 
-~-fl7a 8200 10 

R8 150 10 2' 
l 

27Il :20 .l 
f")

'CRIO 2200 l -j 


Rll 5100 l ";2
1 


1Rl~) 20K l -;'::' 
lR13 50K l -~T 
llU4 200K l "2" 
.1R15 500K l -2 

" R16 lOK 10 2 
R16n. lOK 10 2 

1R17 1100 10 .~} 

;u8 ~ 33Q 10 -21. 

.1
IU9 330 10 ~j 


R20 noo 10 l 

~~T 

1121 330 10 l 
1R22 330K 10 -~-

R23 330K lO l 


YR24 1100 10 '2' 

:8.25 lK 

H~)6 4700 10 

R2'1 220 Hl 

H2S 1500 10 

H29 lOI~ lO 

R}O 33K le' 

R31 150K lO 

R32 330I~ lO 


BK lOfL33 \ 
2. ~ 1:1 I lCR34 

H36 2000 I ~: lO 

IU7 \' 
I':::de I 

.i\')) I IU9 I 
__5_2_~____ I l~ I _________'_~____ 

",._.__,.___-1,_, 

1.'vir8'\7ound 
Carbon 
Uire~ound potentiometer 

Carbon 
Carbon 
Carbon 
Garbon 
Carbon 
Garbon 
Garbon 
Carbon high stG,bili ty 
Carbon high stability 
Carbon hig;h stability 
Carbon hig'h stabilitJ 

1 ' ,
GL~rbon 11lgl1 stabili ty 
Carbon ]ligh stability 
Carbon 
C3.rbon 
C","r rJon 
Carbon 
C::',rbon 
Curbon 
Cc-orbon 
Cctrbon 
Carbon 
Car'bon 
l:Tire':.'ounrI I-,otcntioITloter 
Ce.rbon 

CllrlJon 

Cn,rbon 

Carbon 

Cc,rbon 

Gp,rbon 

Garbon 


Carbon 

C::..rbon 

i,7ire,;ound 

Garbon 

'Jireviound 

',hrG\'JOuncl 


---"._--------------- 

I 



eomponent • Va1ue Tol. ~s V~rkinG Vo Typa 

el l Ilid. (Il2SA) l 300 Special high stubility 
4 J.[fd (M2 5B ) 

02 2 ]ud 20 600 Pnper 
e.3 2 l'ud 20 600 " 

C4 2 Hfd 20 600 " 
es 2 !!ifd 20 6(i() " 

VaJ.ves 

VI .:~'36 or -"F37 or 6,T7-(}T 

V2 :;-~B91 or 6ÄLS 

V1 =F36 or ~F37 or 6J7-GT 

1/4 JF36 nr ~]"3 '7 on];!

, 5 VIl.15 CJj3 O 

1.6 SZ4-G 

L1 

L2 


GF/22 llovonbor 1950 



C.ALIIIRAlE. SET 'l.ERO .OPE)'-ATE, 
I /, '\ ..... 37 


: '<\~ /: ' ::::L

I -....:, . 


I ' I 

I 


IOS I II> 12 14 15 x TI I ' '">1 n"\( /1 
I 

I 
 X 

I 
 38 
I 
I 

II 

, 9 ,I~I 
't:· 

. 
IV2 

:~"' I ", X X 
I ,, , y 

"j _S 1/3 

6 ~ ,::.I ..~ 
I ... I ~ 

I.I LI L2,m~ (j)Qq" 
" 

I 16 A 16 • ~ i\"':~ ~ 
I 

36 l:, 
22I 23 I ' , 'ke;I 

Y 32 ~ 

y y 

",---- 
27[: 

: / 

5PARE SOCKEl 
(V7) 

'l Vs 
33 , , 


18 


') 51/224 

·1 
y y 

25 

34 ~:J ..-'a/ 19 

21 "0 
" 

26 ~/' 

ELfCTRONIC INSTRUMENTS ll'!'CIRCUIT 17, PARADIS! ROAD, I'CHMOND, SUlan, fNGLANO 

J'~LEI~!_S.U..~J 5 

RACl;aIT.J'".p 25001CHRONOTRoN 

/:/7" 

t 


