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I FillJCTIONAL DESIGNATlON 

I The ~m 124 is a eompact , digital multimeter offering very 
larce utilization possibilities as dc and ae voltmeter, dc and ae ammeter and ohmmeter. 

I 
I Its measurement extent (100 pV to 1.000 V dc. 100 pV to 500 Vac, 100 nA to 

200 pA dc and ac, 0.1 fl. to 2 fUL ) and its adapting for rack mounting with the possi­
bility to mount bo instruments , make the j'iIN 124 equally well suited for 
use in tl1e laboratory or as beneh test equipment. 

I Equipped with roded outputs Qnd an "exterm.l trigger" position, the 
instrillnent can be incorporated in an automatic measurement system with printing of tlle 
results or transfer of these results for remote processing. 

I 

I SECTION 2 

GENEPcAL DESCRIPTICN 

I 
Packaging of the liN 124 eombines nYl nttractive nppeara..l1ce with rugged 

I 
I construction. The two unit.s (00 mm) high, "Yl,llf-rack width, metallic cabinet can easily 

be adapted for full-width mounting in a standard 19-inch rack by means of optional 
braekets. 

For operation the instrument is provided vrith a tUt-down stay 
allowing it to be inclined for case of reading.

I 
The controls and indicators are very accessible Bnd located either on the 

front panel to the of the display window or on the rear panel (refer to paragraph

I VI.2) • 

T,e "fine lt of tl18 full scale cr~libr:ltion is placed on the

I other adjustments arG accessible on top of the instr'1.'lnent (see fig. I ). 

The functionel arra.ngement and the wiring on interchangeable plug-in

I printed circuit boards allow a very easy uainten~ce of the instrlli~ent. 

I 
I 
I 
I 
I 
 •. •:1 • ... 
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3r::CTION 3 

,SFECIFICA'l'ION:3 

Specificv,tions of tre, I1H 124 nre ,':8 follows 

DispL'.y memorized, 4 gilS tubes 

lTumher of me::tsuring points 2000 in stops by 

Polo.rity AutoTIlatic. 

+ and - Gigns displ~1Y by go.s tube indicnting 
Lllso the:':'l. o.nd ....- functions. 

Overload 	 bulb-indicnted for 200 mV ond 2 V dc and ae ranges 
o.s woll D.3 for ::ell ohmmeter rDnges. 

~u tl.'g.21..'t JpdicG.t:l~:q. for the other voltmeter n,nges 
nor for [my lll:J.weter ro.nge. 

Converter cclibrt1tion 	 lLO Z8TO ,J.d,justrmmt 
full 3c:\1e udjustment by internal reference sonTce 
(+ ~. 900 V). 

Opero.ting tempernture 	 C to + 50 0 C 

Storo.ge temper,-,ture 	 - 10 to + 70°C 

3. 1 • 1 • - Ge:,;"[lC'rCilJ3.J?5::cifico.horm. 

1''",0 specifico.tions to.blo of po.ge 5 indientes the wo.rranted 
vnlues for an instnmlent operniion c.lt + 25°C. 

... / ... 
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•"oU;"C 'IO-'~' ,. '-"c' • ~'C'Yu-'-" Cy . J ,; u.. \1 l ')'1r 'T' ,(;, ·O-·! - C··'''· ",T rne.-·· 
J.'"'. l'l, ,l"..'-.J I -,~vl"," I O'"c-OI'l'1~' I'T"D""'" I l"\'v.c.~ J..Ll. , '>-'~ __ ."~lJ.. l) 

, .." .. 11 x·' l'.lJJ... L.'-'..i l i:W."Cu .. " , 
. ----·_---.--·-----1(;(, v-V + 0.05;-ci--2,GCO .-.. '70oti;GS re.n.ge (140 V)---;-:-------,---. --.-.--.---; 

1 "1V - ;2 000 10 "I.. ')00 t' ,." . 'r ­ (400' 'r' ) OV2rlo:L J_!>.c1:c..c.ltlon 
... ~ ,. 11.-'''; c. J..rrl')i.:) rt...l1...,.l",", .. 

2CO r.!'! 

2 V 
c1cJolts! 20 V 10nV 0.1, of 2,COC ±.1O~ 1,UOOiT 

'Jr- f 
L-V\') 

17< 100 ~JV r::\11G'c ;! , (JOO 1~ !lOG V 
V V 1 , eoo 1 / )00 V ! 

! ------- ­ ! ---------- ­ !--- ._-------! ----------- ­ ! ----------- ­ ! --_.._-------- ! •.. '------ .----- --._-------! --------------_._---------- ! 
! ! 200 fL'" lee n', ! ± (;.4~ of ! 2,000 ! ! 50 tim:)s :1:' .11C:C (10 :u.\) 1 k:", bconorCltGd 

dc ± 0.1>­ of 
!! ! r.::~ngc 

!---------!------------!------------!------------!-----------!------------!----------------------­
200 nV 1CO pV' ! ± 0.5, of ! 2~OCO ! ! 600 tun ~s rc'hge (120 

2 "T 1 ~1\T r''''',,!, '2' (IC'O ? l II 'lO ~';l"r'" T" C'I'''' (120'~ .L , ......J.""'t:.> .:;. .. _!" '_ M • - t... v..Jo...UJ,,,,,,';:;;< <.. •• ~ci;';: 

~C Volts! ;~o V 10 'dY from 2,C(,O -:. 50 pli' 500 \ 
200 V 100 uV ~c Hz to 500 V 
5UO 'J! 1 V ;::0 kI-1.z 500 'f 

c1rop 
,~~t t()~':TJiL~ls 200 eV 

--)----------.------------ t 
i 

Ll,'.ic~:.tion) 

!---------!------------!------------~------------!-----------!------------!----------------_._----!-------------------------! 
! ! 200 flL! 1(;0 ni\. ! ± 1/~ of! ! ! 50 tif:lCS r;~;J1"'G \10 WIi) 1 ki!. incor~)orc,tcdl 

2.C 	 -LuJj)S ! r :11[;(; from ch'op 
40 Ilz to ~,t tGrr2il1.:."'.ls 2(<() m'! 
20 1<±Iz 

! -------- !-----------! ----------- !------------ !---------- !------------ !--------------_._---- ! ----------------------- ! 
! !! ! currC:::lt in mc~:,- ! 

surcd rGsist~_co. 
200 0.1 ': ±. O.05~ of 2,000 ) 1 nL 

2 k _ 1 fl 2,000 ) 	 1 rJ..'\. 
1r" 	 ,. ,. t· 

OtUJ.8 20 J'- .n ±. 0.11 , of 2,000 ) Overl 02.C ll ..JC'l. lon 100 ~.1i1. 

! aJa k''. 1CO :1. r.::ulgc 2,CCO ) 1 O p..~ 

! 2 Hf!. 1 kf!. 2,000 ) 1 tJl~ ! 
! 

I ,-_.------ ---".- '- ,_._------_._----------- ­

lJl 

http:tGrr2il1.:."'.ls
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Temperatnro coefficiEnt of 
the im3trumcnt !f' + 1 x 10-4/ oC in dc 

~ 5 x 10-4/ oC in ac 

!f 2 x 10-4/°0 in ohlIlIlleter 

Tempen:: ture cocfficient of 
the internal reference source 

500 V dc between interconnected 
inputs of measuring circuit and 
frame. 

Reinjected current 
(on 200 mV dc range) 	 5 rJ~ at + 25°C. 


drift of about 100 pA/OC from O 

to + 50 0 C. 


Rejection rate 

- in normal mode at Hz 
1'lith 1 kfl unbalancing 
resistar. 200 mV dc > 110 dB 

2 V dc > 100 dB 
20 V dc :> 70 dB 

....200 V dc 60 dB" 
1000 V dc ? 40 dB 

- normal mode volt::tgc: 	 500 V p. p. max. 

- in serie mode 	 200 mV dc ?,. 70 dB at 50 Hz 
other ranE;es: ~ 30 dB at 50 Hz 

InternaI triggering 	 3 to 10 c/s 

External triggcrin(';' 

0.) pulse 	 rest level between O and + 0.4 V. 
controI cur-: 
rent 1 Wl 

'1! lt"",,-l o:' p'cJl,3.,,: between 4 and 12 V 
c".Jrrt.:ntabout 10 1,l A 

pulse duration 10 ~s 

ris0 time 20 ps 

b) by push-buttan 	 conto.ct by closure to ground 

... / ... 
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I IiJnd of E1GUSUTCl1lCnt 

I 
I 
I 
I Coded outnuts 

u) I:lE;SUre'ilents 

I 
I 
I 
I 
II 
II 
II 
II J:Jir::onsions 

II 

II v!eight 

II Pm'ler dr::.in 

•• 
II 

Uidth 


Dorth 


positive 

rost 10\r(,1 V max + 0.4 Tf 

rnA 

levc1 "\T =: 6 I: + C.5 V'T 

h~t(~rn'::J. rcsistQncc, 50 n 
op~;n-circui t rise ti:1lE: ;us npprox. 

'\vidtl: 4 to 5 ms 

1.2.~.A E~D. code, positive logic 
4 ti::',18S !: outputs 

tO' laval V mc.x ::: + 0.4 V 

6 mA 
''\.: =: + V + 0.5 V 

intc,Tno.l resistaneo 4 kna'!-'mrox. 

2 timbs å 

'o' l(:vel Ii max. =:: + 0.4 Tf 
:J:vniloJ)le CLU~rGnt m1~ 

'i' levc1 Tf + 6 V ± 0.5 Tf 
int0r~vJ.l rE;sistQl1ce 4 k ~:' e.pprox. 

88 [1lTI (2 TJ) 

210 !ll!J 

250 ~nn1 

3.2 kg ( 7 :r.: O~) 

25 V{~ 

.../ ... 



I 

• • • 

- 8 ­
S;~8'I'IOIJ 4 

I 
I 
I 
I 
I 
I 
I 
I 
I 

••• 

I 

= 
il:to dc rle,'1liB of 

nttrl.cks 

ne 

orr'lsr 

':'.r;· in Cc first step tr2:.rtsforned 
" .LiDt)ar rectificr. '1'1:::i8 dc 

(:1. trcc,r (2 'T rc.nge) or after 
Elftor nssocL.tion betweeD the:::.ttemmtor 
to obtc.in -":" 2 V Vl.lue for full sc:::.le at 

--I 

124 inclu.dcs fivs [:1 'in 

input circuits 

convcrter 

f'. pulsa counterrtlith mS:-:lOrizod disnln:v andcocLc, outputs. 

circuits (oscill:::i;or, Gnd of !TI(;!:lsurcment•.. ) 

es.pm-mr 

Vilrious 
constcut 
inform·'Jtions 
sccla, 1 mV dc 

dc 
t,1l0>-1 to transforr::l tll(; 

attcnuc:tor, lincnr rectificr or 
input inforE',tions into 

of conv0rter (2 V dc full 

4.1 .1 ." 

l.i tt!cr 
r,'J.(lgo) or 

(2 Tf rnnge) or 
dC:J.ttenuc:.tor by 

to V dc for tho 
of ,":.11full sc.':,,10 

10 (200 or 1.. 000 (2C V, 
200 v· ,r·:Ild 1 V 1'~,n'~ .)

v .... '-".<-~fJ\_· III 

the 
d.rop :"rod'Jced:~t t, ,8 tCoI'J;in Ifj of [l fLunt -c:10 pi.l.8silge of 

iB of 10 in +;he caSG 
of dc currents. for ne cU.rrents is precedec ~ 

••• j' • •• 

http:sc:::.le
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I 
I 
I 
I 
I 
II The utilized convorter delivers D. puls r; of dUY'1tion proportionell to 

the' L10asured voltage. I t is constituted by om rnlllp voltage g"TI"rator only 
associ~"tEod to a couparatar. 
'h\'"o line:lr g:1tes switch triO comparo.tor input sequentially first to the unknown 
vol to.gc t~len to t:1C: zero rcference • Ti:is :2cthod coobincs the sinplicity 
of a rn.Ilp converter::md t'·, fe perfoT;1c:.nces of a double rarap converter since 
only one cOElpClrator is uscd. 

Zero adjustr:1ent is no Dore neeeessary ::md only the full senle 
t 1)e inte1'r~i;,l refe1'encc SOU1'C8 rd:lO,ins. 

Conversion eoeffieieLt of the r~"1p is 2 ms/V. The clock frequency 
(1 riHz) and a dividc:r by 2 bebreen the counter e.nd t}1E; first decade deterrlllne a 
r:mxinuT1l conversion tinG t(l 13 ms for 2 Il a}Jpli;:;d to tho input of the 
instrulJ1e;r.t orl the 2 V rnnge. 

Tb:: .± 12 V vol nocessary for thE su~"'ply of t!1e conveTter are 
supplie:d fr o!:': Gtabilizod supplies with oporational of which the 
rojsctioL OL the 3upply yolt:_lges is used. 

The internill reference voltnge for cnlibration is delivered by a 
zoner diode. 

4.3.- :I,',:-J;;:'-:"~R.--_._--'....-. 

It includes four DCU r 3 opernting iL thc: 1.2.4.8 BCD code. In 
order to nSSW8 cm GiLSY rer:dir.g, {l paralleI 'J.C'rJory is clisposed bE:tween 
th,,, DClJ outputs and tho tubes doc0din(- [,illd control circui ts. Bistnbles 
used :lTE: of tbc double J -l': tY}}0. HS type flip-flop controlled by o. HAND 
g~d;e OTe USGd for -erIC uE;r:lories cO:J.posing thc: register. 

The Olxtput levels of tre cGlJ.ory controlled by tlJc first flip-flop 
of 'ehe DCIJ, control the eIJitter lines of the odd-even transistors and the output 
lGvols of the three other nemo1'ies [1 reduced diode matrix. 

It io importc.nt to note tho.t the counter c1:.pacity is 2,000 without 

The mODory register outputs 1:.1'12 av"dlnble on tlle rear connector of 
thc instI'Uillent f or recording (print8r 1 punc f}8r, etc ••• ). 

.../ ... 

The constult cuyrE:ut geJ::Gr,3.tcr detern'.ines a certain 
the ternin::ls of the 2casurcd resistanco. 

if! thon attccuuatcd or following the ranges. 

http:importc.nt
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.'_'" CJCl.'__CC';;':"'';'::';'C_''''':= • 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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includ.e 

t~E, clock of wr:ich ure fed 
clcro.tion. 

to the nemory register,th~ ...::.;::..7...:;::::.==---:;;.;=·::.-;:;.c::. ..._=;;;:;...;-;.;;.;.;:;;..:;. This 
c~t the convGrsion. 

l
, r,," 

pol:lrity is entirEly uutor':.utic. 

Gat'.bli: 

( .... frr:'~G o ~ / ' ....h 'h") c s 'tn~.~ p08Sl..,18 u::.cre,:::\se 
Edthf.::r D.utor''.'l.tic through the incorpornted 

pulsQ or by ncting on u push­
button. 

t control 'PulsD 
iLE:edi:,tcly ctftt::r the: trC'.rlsf€r ordc:r. 

_c)~i ts_. :F\mctiow~ and r:nges positions ere codod 
c"Tcuits. ':;',e8c infoY''2'ctions, aV'.lil,ble 011 tj~e renI' 
118 t'G '!mU:'8iT(~:'i::nt!! inforr:'~:ions for a proces3ing in 

for of tr!Q nI 124 
includo 

. T of circui t8 c:nd of ti'e: different 
circuits circuits, etc ..• ). 

:Jl..rpply of the zoner diade: t"j(; roferol1ce val­
• Supply of the opcriJ.tiono.l onplif:Lc::rs wricl: dder­

:1iclL the.±. 12 Tf for t]::8 , th(: "[Jul timetor" 
circuit.:; ,xd t:,8 lin(;ur g:t08 of 

of the tubos. 

... / ... 

• 
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I 
I 
I 
I 
I 
I 
I 
I 
I Sl:ould i t boco!1l() l1GCE:3SUl'Y to p[cck thE' instrulJlc::nt for 

procccd as fo11m-13 ~ 

I instrur:1 nt in :-. plastic s]:(;et, plncf.J i t in a co.rton 
the BaLle diL 8$ions. 

I 3.- Se:'.l :~r:d this c:.:;rton iYI L' c:xtr,]. one to 

I 

I 5.3.­

I Hz p0i-ll:r 

I To connc;ci; im::tr,;;'2cnt to p'F,inl3 f3Upp1y, i t is 
t'," i t ns follows" 

I t'(; str2p th:o US0 of the' 
oc.'loctor 

I 

I to '1011;0.1.'.'8. 

ConnGct pm-w;!' cord. to ti:8 c .1IlS.

I 
I 

.... / ...
I 

T1:,e 124 is for opcro.tior. vIi th the nec6ssary 
neas-:.rrinf, cords 1 connoctors [end ~1;:)::<.rr; fUSGs. 

CGrefully reDO\T;> i:::c: im::truI1Grd; fron i ts C'lrton. 

Ch.Gck the stat(;; of t:;o case; controls :lnd connectors for Gventuul 
occured during • If Here is o::mage, t:,e 

carrier and initio.h; :l clCliDl 

http:1;:)::<.rr


- 12 ­

I 

I 

I 


6.1 .­

I 
n t[Tt-.: "rirc;s cord ( 2 ';,Tir0s + ground) 

C:::'1'C. f':US t inc3trtl!;!:;nt to U,c m~::.ins, to COnlloct

I i t ,'"',130 to 

I 
V dc 

I 
51.822 	 of the r1N

I 
Tb(: control" ,~l'ld indico.tors of Vie ir:stru(?r,'"nt nre sinplo, r,asy 

tO:lnd GI:1I3;/ to OP81"D,tO. 'j"(; C;OG eIols 11r( locntod on thG

I front pr:nel Ci t tho t ofe hrlVC 

Ovo::~londlnr3ic::-,tor. :'01' 	 t':,G rnnges 'lyd t\mctions 
~ 1 "1;n81:1 tio P ,8d tc,blf: of j' .. •I I fi 

• 
I 

·..-CIJ 

• 	 .. • " .d.. , v 

• 	
;J(;1c ion Hj function rl1(;l~+,ionui 

bbd: 	 SK!;: lY! text. 

• 

;)(;10C tian of t~JC; C',TI'l'Or:t or volt~,gG (.2e or dc) 


the: :red co,"',xi[~l mvitcb in text. 


• 	 CAL 

of 

~ 
I 	 Or: tho [lrO Iocr,te el control::: 

~ J.1.- Sortibs DCD 	 com:ector 

~1 ) 

Li~lf(J eonnGctor 
transfer of tel7,lnals loentod 

on ",8 front 

J •• - Docl. 	 BUC connc;ctor 
extc,rEnl 

• 	
(rl:fcr Lo .4 .• ) 

... /
I .... 
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I 
I Ext. Int. tivo c1 'o..nge-over switch for 

ext(;rr~i1I or intGrc12.I triggoring 8GIection 
(r t;f8r to 6.4.4). 

I 
220 V - 127 V 

I 
100 Ll;\' - 200 ;::lA. Pwsc corref3ponding to tre suppIy voltnge. 

I 
I 


onrth ternillr:.l ternil-:co.l connGcted intern:1.11y to thf~ 


YGllow-black wire of the !,1'2ins cord. 


I Three adjustcents, repr0sonted in figurG hereu.'1der, "re 
[:ccessibIe fror;, tb;:; top of the in3truL1Ent. Thoy arG tr; €; adjustnent of 

I - the ",:npIifiGr ZGro 

I 
- the rGferonce volta~e 

-- t::G full scnIe ( 'conrse" adjustr;lent). 

~ 

ji..rgp_'tQJl 
I, () 

./ " 
---"'-'~ ._-- ----_.------ J 

I.. -/ .... 

• 

calibrntion l /.----------­
(coarse adjustrJent..Y l /" 

tl f ,/ 

I ,-./. 

rtilte a(l,justoment 1/ 
c/s to 10 c/sJ-J !• I 

!:2tf.':..cco,l'S i ble 

Reference I 
adjustnent 

~.-...L_.'"_ ___• __.__•__. _'"1 
j 

t Zero adjustrJent 
(200 nV). 

I 
• 

[ 



- 1

• 

;,:;ur(; tJ,ct tf·,€:, ::10113Urc,d v''.lues are wit},in Ue cp,,,r,, liDits 
of F,e instrurrront. 

Tl~e cormected to tbc sourC8 ns described in 
pc.ragr[\ph .5., set the pOlmr sVJitcl~ to I,-ON. 

T~le disphy tubos sh~,ll up innedio.te ly. 

Allow tle irstrur:1cnt to warm up for 15 ;·.inutes before proceedinc 
Hith following c!8ckings : 

6.3.1.- Zero 

SKIT switch positionc::d on 200 nV rmd SKE switeh 
I,) , ton ,c.c , snor en Ul'''' r20. nnd bl,cck input termin::.ls. The readout 

sho.11 indict~t8 000 or 001. If this r08ul t is not obt~:lin(;d, ndjust the 
zoro nccessible on ofi):c: C·1.8 t:' (see 1 ) 

6 ..2.- PU.ll scule 

Sot s1.;i teh on Cl\.L tion:md SKR indifferGntly on 
(dC) or "\" hc) position. 

The recLdout sh::.ll indic'tc 1. 

If the; reO,d01"t is not corrcct, c,ulti ­
tum potcntioIlctor on front p'.r~Ccl { 

If. 1trho.te:v(;r be this co.libr::::.tion in on 
;:'J)utn,,:1t ,proc(:l:d 1,'iith "fine!! udjustLlent by nenDS 
of the "COo.r8(; cG.libro.tion" nccessible on top of the 

I 
\ 

6. • '3 • .-.­

Tl'c li reLre::1Ce potentiOill<3:ter nccessible on topII of Uh: in;C1trnmc:{]t in used t"1C rE~fl;rGnCCi voltage ('I. V) 
with comparison to fl vo 

.p0te.nti.om~;tep_ cl.cl.rjnE. tl"=.c. cqJibr..9;.tion 

II 

I 

I 


_v.!cY.o,.n..-'-_J.-!J",-.l,LG.qp.Qs_c_oI J'.i.~k.._t'<2.._n.!?_..n..0l'SL...g.isp()_S_5_oL :'J..3o_r:r.Q.cUnt.eL~l:...l 

.../ ... 


II 

http:2.-PU.ll
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FollovJing the e[csG, SKE s-vdteh T,dll be positioned on dc (=) 
or ...~. (ae) 2nd SKl'T sHi tcll on tiK; ralgc corresponding to the neasurG-
DGnt to cclrry-out. ConnLct thE; n0asur,~d bob/een tLe red and 
black input ten:in'll:J, thE:: cold of the L18asurcd GourCG being 
cOYJ.r.Eocted to the: bbck terr1iY'~'1. 

(-I or -) for dc or the :10 voltage 
synbol t}',c: firat lc:ft tubE:. 

T':c, :i..nstru[](;ni: witr~out overrD,nge, the displ~1Y is 
blocked a.t 2"COO'Eld it if) nccl"ssary to mIitch to the uDpeT r12nge. 

Cverload o:::. 200 nV und 2 V dc ;::'11(1 ne r:~ng<.::s is ir.dicDtGd by 
the DEP-OVER buHl. 

On ti'8 200 nV ~md 2 V dc r.:ngGs, this 'bulb up when 
des-:,ructiv0 i.e. ~~t aiJout 1 VJe r")C(\r~e8 

1.1
v • 

Or::. thl; 200 T.N c,nd 2 V,:,.c r~r!Q\::s, tho bulb up for o. 
vol t,'.lgG of .:::.oout 120 'l . 

On Vie othe:r r".r.gl;s, the protLction is 1.... 000 V in dc, 
V in nc, 

1'lm3, i t ia ir:porL::.nt to :L"l. Llind thJ.t on thc:; 
1,000 V position thG l'!llxinu:~l r:l1O'\vccolc in ne is ,500 V.' 

• 
6 .i~. 2.- Iko.svTc:.:ent o:' dc ,:ud D.e CUJTU1CS. 

II 
:"JKR S11itel 'l T/lill be pos.itioncd on ::= (dc) or "". (ac) 

;,.nd SK1\; switch on 200 p.A.

I 
Utilize.tior: i3 id>'lltic,:.,l to this deseribed in po.ragrr~pl1 

I 6.4.'" • 

I t in rr..;coLLllndcd not to oV0rload t'.IG instrw:ent in eurrc;n:t 
(50 tir,es the r::Cl1,C;c i. G. 10 DA).I 

.4.3. - NGf.lSUrOl '(;nt of l'e:sistanees. 

I mm switch posi tioned on '" or ''v , set 
~':;KE on Olle: of titO npproprinto oin:u::::ete:J:' r'J.Yigc,s ; the ,,0_ is 

I displnyed on t:,c first, lcft tube. PlaeG tl.., c r.:easurc,d 

I I ., .-; ... 

I 



I 
I 
I 
I 
I 
I 
I 

The tvJO-positioll switcn 10eo.tGd on thc, rear piJ.ywl vlill bo 

I 
I pl::ccad or: the IW[. position. ThG Im 1 cyclos then on itself o.t the 

r,cte of 3 cls. This riC.tG cc.r: bG incrE::::sod to 10 els. by Ui.:nns of o. 
rotEmtionc:tE:r shovm in figure page 13 

I 
 B. - Ext€'rnc:.l -_.
__.:::::::._._---;;::_. 

C2n theD be triggered

I in hm difforent TrJ'ays : 

I by pu1sc: E-fuch ns dcfine:d in .1.2. app1icd Gither en 
thc BNC conn"ctor of the renI' gr01md Ilnd pin 

of thc /~;iiFrIEnOL connoctor. 

I ("Toundinr: pin "52 of tll(: NIFHE:NOL COLllt:ctor by fJGnllS of a pUBh­
button. 

I 
C.- Rear Connector. 

I In nddi tior: to the: lrLcc,n,:cl ond extGrn::11 
cOllJKctions 'nd e:ld of L~:IJDUr(;r.:ent , c:he AIIpTTEN01 connector 
delivers tJ',e "neasur(,;-~(·nt!l cod(,d outputs (If tiI:lf,,-s 4 outputs)I tlfunction indexing" (4 outputs) rmd ":cangc index:Lng" (4 outputs 
follo"lill:,~ tJ '8 code lcere after : 

I c:.) FLUlCtion 

! T 1 OllTPUT...STATE 1r D,llJ:\C l el"lvi'n1\" r _____ .._____._.___..... _ ___________...,,___.______ , 
! _. ~, ! N0 17 r ~JO 1(3 I N0 19 r HO 20 rI i -- .....-.----.-..-. --------1--,,"'· ------ !.--.", ------··1----·-·· ._-_.- !- -------- i 
, - dc , 'Ot ! ! 

I 

I t, I I ! 

, + dc ! O I O I I ,

! I I ! ! ! 
! Otns ! O I ! I !
I ,! I ! ! 

l 'cc ! C: l O I l 

I 
 !______ .____ .___~_.~!_______ ._l ___!_________... !_. _____ ! 


.../ ... 

- 16 ­

I t is neeessarv to taka the Sffi'le ear8S QS vfi tb o. classic 
nultineier for tLe nG:ls~'8j cd of resisto.nccs (parasitic noise) 
or 10w res:ist".nces cords ;:'.:r:d C O l""1;[.C t r"slstt?:DC"). 

Tt is beccmse of risk (jf deteriorc.tion of tl'e 
ins t rW:k Dt , not to mJ~o.sure resist211CeS under vol 

'frie overloc.d 1,u1b BDEP-CVER" UD for 20 to V ac 
on ':'.11 orJ:1l:1eter r2f:gE:S. 

of tlK, rear connector.6.4.4. ­

, 8ither betwoex"1 
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I 
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I 

I 

I 
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I 
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I ikfGr to the Grror C"Llr'l,TeS of 51.821. 
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I 

I 

I 

I 

I 

I 

I 
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b. - indexing. 

, ! OUTPUT S'l'ATE
!. I"TnE"YI"TCF1JNC'l'ION _I.".~ '.i\. L ~ !-N°21 --TNö..22----r-Nö-2)--· r 

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

200 nV - 200 (t ! 1 o o o 

2 V - 2 k:' ! 2 () o o 


r,20 V - 20 kn ! 3 o v 


200 V -200 kr. ! O
..... .;!., L (; O 
! 1000 V - 2 T·I$l ! 5 O " v 


Curnmt 6 O O 


CZ.J.lihrQtion 7 I" v 


~ ~-..-......_---~-
!-----,- ,-_!- -----._-­

-------,---- I -------- ­



220V 

121V 
'nI . 

I 
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I 
I 
I 
I 

I 
I 
I 
I ­
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CAL _ _ _ 

ENTRE E_INPUT 

PANNEAU AVANT - FRONT PANEL 
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• 
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s El ER N~ 51 857 

ELECT CNIGUE EDITION 

Type Designation A 9/2/10 

B 



,;:, 

Voyanl dc 
sUl'chal'ge 

Ovel'load bulb 

Coded O So':,ties 
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Repcl'e fonction 
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~ ENT~E~ 

Redresseur lineaR 
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~ bulb 
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Display polal'it., 
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• 
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I 
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I 
lo 

~ 
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; 
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[> 

Echelle 2000 

2000 decde 

RAZ Reset 

CP 

Decdc 

• 
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-;­

I 
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PoJarlt, ~ntcr reset St.onuJc rescli 

CIRCU~S ANNE;E-;­ --, Transfe~
\ 

AUXILIARY CIRCUITS iT..nsr.~ 

logiquc 

Comparateul' 

Comparator 

Front panel V Pot.face avant 
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Ramp. CJenel'Cllor 
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.
Linear ,atc PL2 

iSort.ae!in dc• 	 end 
Sign,I 

• i• 	 ----l . 

~---T- 1, 0,.1. inl/~.·.l.
1Dnt. ext. Decl. 	manuel Inllal ~•. 
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cil'cuil dc sUl'char, 
Ovel'laad cil'cuit 

Inpul 

SOUI'CC dc ..cfCrcn 

Rcfel'encc SOUl'ce 

fCaiibra; 
ICalibrallOn I 

L-~ I~C~iI'Lc.-d-~""'~~__r-~ 
r-o-IProl, card 

+ te) O IMesul'c 

Measurcmenl
Enll'u 

circ. dc p.1-____.... 
(.~ 	 IProt.circ, 

I 

~ 

,-~;C;;-
• INPUT CIRCUITS:

I 	 = 

I 
Attenualeul' 


I tItO 1/100 1Itooo 

D C at1cnualol'

1/10 t/tOO 111000 

I
I 

_ L _ _ _ _ 
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I o +6V 

ALIMENTATION • o-16,sV127- 220 V 
50/60 Hz POWER SUPPLY 	 I 0+ 16,5 V 

I o+280V 
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Codccl O Sorj.ies Coded OSor!ies Coded O Sorties Codtd O Sor~ies 

Fr0'1t pantl 
potentiometer 
(calibration ) 

Pot.face avant 
calibra~e 

Grnmttur de rampe 

Ramp. 9cneralor 

Afficha~e 
oisp lay 

[> 

Eehelle 2000 

2000 deea4e 

outputs I codets 

Aff'iehatje 
Display 

[> 

Oreade 

outputs leoden 

RAZ Reset 

Oseitlatcur 1MHz 

Oscillator 1MHz 

Oee!. 

Polaritt IRAZ compteur jRAZ mrmowe 
_-.J.'~Iarity _ Coun';!r~ Storatje resel 

CIRCUITS ANNEXES I Transferl 

Aff'icha~e 
Oispla, 

[> 

Orcade 

outputs I cadCcs 

Affieh.~e 
Display 

Oreade 

oiviscur 1/2 
II--------II! 1/2 Oivider 

outputs 1 codees 

Inhibition 2(xx) 

AUXILlARY CIRCUITS : Transfer, 

I-r---T-
Dec!. exl Oecl. manuel 
Ext. tri". Manual tM". 

iSortie ,!in de mcsul"t 
End of measul"tment 
Sitjnal

•
--I

1, Decl. int./~I.1 Inllal IM••. 
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CODED OUTPUTS 

SORTIES CODEES 

El 

EL eT ONI UE 


DesignationTyp 

N~ 51793 


EDITION 


cA 

B D 



Type 

SCHNEICER 
ELECTRONIGlUE 

Designation 

N~ 51793 

EDITION 

A c 
B c 

M N 124 SORTlES COOEES 
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I 
I 
I 
I 
I 
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Type 

SCH 
ELECTRDNII3UE 

Designation A c 
B D 

DIGITAL MULTIMETER 


MULTIMETRE NUMERIQUE 


MN 124 

MEASURING ERROR 

ERREUR DE ME5URE5 

v=I n : ± 0,05 % } d I I o1 d I 
Ie o eclure ± % e ogomme 

I = : ± 0,4 % of reading ±. 0,1 % of range 

0 
V C\t :::!: 0,5 /0 } de lo gomme de 40 Hz o20 kHz 
1~ : ± 1 O/o of range from 40 Hz o 20 kHz 

N~ 51 821IDER . 
EDITION 





- - -
- . 

CONVERTISSEUR 

HN 124 


CD VERTER 
124 


sous -ENSEMBLE - - - - } 295 539 

SUB - ASSEMBLY_ _ - - ­

CIRCUIT IMPRIME - - - - } 453 669 

PRINTED CIRCUIT BOARD_ 


KODATRACE - - - - - - } 501 257 

PRINTED CIRCUIT PATTERN 


Typa 

C EIDE N ~ 51.405 

ELECT NIGUE EDITION 
Designation A 2/70 C 

B D 
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,----1 . 
I P1 I +6'1e I; • 

I 2 K I

L ____J 

POTENT10METRE FACE 
FRONT PANEL 

REF. C) 

" 

+16, S V 


-1615 V 


+ 12 V 


- 12 V 


-Pr 

+Pr'O 

121 

MASSE MESURE 

MEASURING GROUNO 


L 

e2 r;?\ LES DIODEJ;va \:..:Ja ALL 0I0DE~ 

R3 R,U 

390 
R9AVANT r~ 

POTENTIOMETER ~1~M 0,5% 

P3 
... 110 Kt-------. 

~ ~ 

Q', 

... 

01 
BA129 
-I 
02 
BA 129 ~ 
I~ 

R1 
100 K , ..... 
HuV I 

R2 
lOOK 

C2 

R 7 ..:loR9 ~R 10 
75KS8,2~10 K 

03 
Be 153 

e4 
22pF

----'L 

R11 
",7K 

R13 
1.3 K 

R15 
1,SK
liIrIN 

( . I 

l 
R 16 
2SppM (),S% 
10 K 

R14 
22K I i ~ 

R18 
2,2K 

R 20 
620 

R19 
22K 

- R22 
10 K 

R 24
f5lkP M 0,25% 

C 9 iR 29 
~4",F~417K 

R30 
'/SK
MIN-

C11 
200pF 

R32 
620 

+1 cul 
4~F 
16V 

MIN-
10 K 

P4 
20KIII" R.4S ... ,'II 

75 K 
25 ppM 

~.46,7K 
N 

012 
2N929 

i n "lR4,l ~ 3,9K 10 K 

R38 

100 
• • • II " PS• 220K 

':: 
R35 
6,8K 

G 

I 
f13\-

R 43 
27 K 

R 42 
3,3K 

R.49 
C16~OOr-
10J.lF I+ I 

I 

e17 I 
10nF! 

I 
I 
I 

C1S I 
4,7nFI 

I 
I 
I 

I 

J__-==--__________, .. _,~____ ._____'..._~._. _____ .'-______ __~____ l 

NON MAROUEES SONT DES 34P4 
WITHOUT MARK ARE 34P4 

l . 



I 

FCH 211·-------------1--------------------------,I I 
I I 

< 

R41 
10K 

R43 
27 K 

R 42 
3,3K 

SON T DES 34P4 
ARE 34P4 

10 K 

r-1------

C18 I 
4,7nFI 

I 
I 
I 

R53 
1,2K 

P6 
470K 

R59 
51 

l _______ 

~ QUARTZ RaZ 

R60 4,7 K 
3,3K u.. 

!,D.... 
..... 
U. 
:L 
o.... 

----
R57 --, 
1K 

R56 J.C 2~ 
8,2K "T' 1?n~1=' 1 

I 

C 23 ~1,2K 
56pF r 

___I___,.- __J 

XTAL 

I 

R 65 
22K 

R 64 

r ­
I 

I 
I 
I 
1 
I 
I 

I ..... -

@ 

R 66 
100K 

RESET 

Q18
2N3605 A 

IL ___________ _ 

r-------- FCH 191 
1 --

FCH 161 ---------

~y 

-------------.. 

1 

I 

L___________ _ ______ ......JI 

---------, 
I 
I 
I 
I 

I _______ J 

I 
1 
I 

R 69 
3,3K I 

I 

l v-
~ 

L 

... SORTlE 
COMPARATEUR 
COMPARATOR 
OUTPUT 

D 6 I ITZ66 I IR 67 I........ ........ ~ I
20K 
12 

POLARITE 
~ 

POLARITV 

________ JI 

SORTIE PORTE
•

GATE OUTPUT 

SORTIE T... 
T OUTPUT 

/ 
/ 
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CARTE ALIM.ENTATION 

MN 124 


POWER SUPPLY 

MN 124 


SOUS-ENSEMBLE -- - - } 295 525 
SUB - ASSEMBLY______ 

CIRCUIT IMPRIME - - - - } 453 670 
PRINTED CIRCUIT BOARD _ 

KODATRACE - - - - - - - } 501 258 
PRINTED CIRCUIT PATTERN 

E 
HNE DER 

ECTRDNIGUE 

N~ 51 406 
. 

EDITION 
Type Deslgnation A 2/70 C 

B D 



Il 

'" 

CARTE ALIM.ENTATION 

MN 124 


POWER SUPPLY 
IN 124 

SOUS -ENSEMBLE - - - - } 295 525 
SUB - ASSEMBLY____ _ 

CIRCUIT IMPRIME - - - - } 453 670 
PRINTED CIRCUIT BOARD_ 

KODATRACE - - - - - -- J501 258 
PRINTED CIRCUIT PATTERN 

I 

I 


-------------------------'--_._--_. 

N~ 51 406SCHNEIDER 
ELECTRDNIGlUE EDITION 

DesignationType A I 2/70 

BI ID 

., 

._.---_.-----. -------------,'"-----------------_._---_._--------------------­

T101 
4 

Q 101 OUTl P 29 
2NS293 

ClDO ~ 
1000lJF 
10/1svT 

12 

+ 

3 

2 +1 C103 
2S0~F 

2SV 

C10S 
250~F

25 

+1 C10k 
2~SIJF
3:;,0 V 

... 


Rl04 
120 

+lOV 

+6V 

r o 

!bC106
T 100 IJF

10 V 

'11 

~~ 
.'~1 

Rl0S 
430 

1 1'0. 
~ 

+16,SV 
o 

-16/SV 
o 

~ ~ 

+2BOV 

'Z 

.~ 



---- ---"-­

r 

l 
I 
I 
I 
I 
I 
I CIRCUITS ANNEXES 

I N 124 

AUXILIARY CIRCUITS 
N 124 

SOUS- ENSEMBLE - - - }
SUB - ASSEMBLY_ _ _ _ 

CIRCUIT IMPRIME - - - } 
PRINTED CIRCUIT BOARD _ 

KODATRACE_ - - - - - } 
PRINTED CIRCUIT PATTERN 

295 526 


453 671 


501 259 


Type 

CHNEID R 
ELECTRONIGUE 

Designatlon 

N~ 51407 __ 

EDITION 

A 2/70 C 
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• • .~ +6V 

.. C' 

.-J P200
LJ lOOk 

iR209 ~R210 
S,6K '22k R21t 

~R212 
~5/6K 

I I:ffi')-FC H'I I 11 

Cde INT-EXT. 22K C206 
INT-EXT CONTROL 1-1-'___---. 

INT, 6 EXl 3 IJ F 10 n F'? C204 Q203 
.L + 2N2714 
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F 
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I 8: I 
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~ 

~ FV 
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.-----1111-
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S6K ---
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~ 

• 

."""..... 
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AMPLIFICATEUR-ATTENUATEUR CONTINU 

MN 124 


DC AMPLIFIER - ATTENUATOR 

MN 124 


SOUS - ENSEMBLE - - - - } 295 527 

SUB - ASSEMBLY_ ___ _ 


CIRCUIT IMPRIME_ - - - } 453672 
PRINTED CIRCUIT BOARD _ 

KODATRACE - - - - - - } 501 260 


Type 

PRINTED CIRCUIT PATTERN 

NEI ER 
E ECTRO IGUE 

Osignation 

N ~ 51.408 

EDITION 

A 2/70 C 

B D 
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EDITION 
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