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DIGITAL 

PANEL 

I N DICATOR 
(single range) 

• 	 Easy reading 

• 	 Accuracy: 0.2 % of full scale 

• 	 Input impedance: 100 Mn (on 1 V D.C. range) 

• 	 Printout 
(by means af the A. 1170 encoder and the A. 766 printer) 

THIS INDICATOR Will REPlACE CONVENTIONAl METERS 

The following specifications will be given on purchase orders: (see questionnaire) : 

INPUT: VOLTAGE OR CURRENT (A.C. or D.C.) 

DISPlAY : 1 000, 2000 or 5000 

- UNIT: 	VOLT, AMP (and sub-multiples) or 
any unit defining a PHYSICAL QUANTITY : mm - pH - rpm, etc. 

, ,-' ii 
. ! /l "1 /;"r' • 

I '-'C -.../ . 
f' • .. .. : 

; :,~ ,', :~,:, :,:,: SCHLUMBERGER 



2 

1 PURPOSE 
Digital panel indicators A.1454 are single range instruments, th e range being chosen according to the measured value. l heir 

field of application is the same as that of conventionai meters, but they present the ba sic advantages of digilai inst r uments, 
namely accuracy, easy reading and possible result printoul. 

They allow direcl and alternative voltage and current measurements . and, in general, measurement and display , i n a 
desi red unit, of any physical parameter which can be converted into a D.C. or A.C. voltage or current by an appropriate 
tran sducer. 

For this reason their presentation as square panels to be set in is near that of conventionai instruments. 
Standard instruments are available for alternative or direct voltages and currents with 3 types of scale 1 - 2 ­

5 from 1 V to 500 Vand from 1 [LA to 1 A. 

Higher rang es are possible with additional resistors , externa I shunts or intensity transformers. 

On request, for an input voltage (or current) as above, the scale can be selecled so as to obtain a display in a 

desired unit. 

Each instrument is manufactured for an electr ical rang e, and a nom ina l eleclrical scale to specify on order. 


2. 	GENERAL CHARACTERISTICS 

Definition : 1 000 points, for the nominal eleclrical range. 

N o minal scale (value di splayed for an input signal equal to the no minal electrical range) : 1 000 - 2 000 O~ S 000. 

Direcl display on 4 digital tu bes (point and po la r ity display). 

Sampling rate : operating mode chosen by the position of a strap : 

- 3 measurements/second, 

- ex ternai cont roi by closing of an eleclric loop. 


Response time at 0.2 % : 
0 .5 second approximately (D . C. ra nge) , 
1.5 second approximately (A . C. rang e). 


Isolation from ground : 500 V D .C. 

300 V, SO el s. 

Direction of connection to be obse~ve d. 
Overload admitlable in voltmeter : 10 times the range during less than one second with a max imu m et 1 000 Vend 

twice the range in permanence with a max imum at 600 V. 
Power supply: 115/127/ 220 V, SO to 400 e/ s -10 VA . 
Vibrations: ± 0.5 mm from O to 80 c/s. 
Transcription (on request). All mod els A. 1454 can be provided with a transcription socket (output: 1-2-4-8 "1 " state 

negative); then, they are referenced A. 1454 T . Particulorly, it is possible to use the A. 1170 encode r fo r printo ut of 

measurements on a printer A. 766. 

3. RANGES OF INDICATORS 

Direct eurrent measurements (see tables) . 

Accuracy: ± 0.2 % offull scale over a temperature range of Oto 500 C. 
For direct eurrents, standard instruments are del ivered with " zero on the left". On request and with ex tra charge, they can 

be delivered with a " middle zero ". In this ease, they include a tube for sign + or - display. 

Alternative current measurements (see tables). 

Accuracy : ± 0.5 % o. full scal e over a temperature range of O to 500 C. 

Frequency· : 30 c/ s to 5 kc/ s. (sine-wave) . 

Measurement of the average value of the rectified voltage. 

Display in rms value. 


4. 	 UTILlZATION AS A RATIO METER 

The possibility to use an external vollage of S V ± 20 % lo supply the reference circuil permits to use the instrument 
A. 1454 as a ratiometer (the cor responding inpul plug is available on the rear of the in strument). 

However, it is possible to use an external vol tage higher than S V, provided that the current applied to the reference 
circuil be equal to 1 mA. 

4R , ­ - --- ­ - ­ ---1 Callbre 1 v 

z "'" 

Example of ulilization 01 the A. 1454 as a ratio meter 

A.1454 .: 

=1 
Range 1 v D.C. 

l 


l 


l 
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ELECTRICAL RANGES OF THE A. 1454 INDICATOR 

Input: DIRECT VOLTAGE 

Range InputDisplay in 
in V impedanceoverload up to 

2 V 100 kn *1 
3 V 200 kn2 
6 V 500 kn5 

20 V I 1 Mn10 
30 V 1 Mn20 
60 V 1 Mn50 

200 V 1 Mn100 I300 V 1 Mn200 
600 V 1 Mn 500 I 

(*) On 1 V or ± 1 V range, 100 Mn impedance, on 
req uest. 

Input: ALTERNATIVE VOLTAGE 

Range 
in V 

1 

2 

5 

10 

20 

so 
100 

200 

500 

--

Display in Input 
overload up to impedance 

2 V 

3 V 

6 V 

20 V 

30 V > 2000 n/v 
60 V 

200 V 

300 V 

600 V I 
t 

INPUT: DIRECT CURRENT 

Displ ay in Display in 
in !-L A 

RangeRange 
overload up lo overload up to in mA 

1 2 mA 
2 
1 2 fiA 

2 3 mA 
S 

3 fiA 
S 6 mA 

10 
6 fi A 

10 20 mA 
20 

20 fi A 
20 30 mA 

SO 
30 fi A 

50 60 mA 
100 

60 fiA 
100 200 mA 

200 
200 !-LA 

200 300 mA 
500 

300 fiA 
500 600 mA 

1 A (*) 
600 fiA 

2 A 

Voltage d.(op for the nominal range : 1 V. 

(*) Higher ranges by addition of shunts (1 V with 0.2 % or 0.1 V with 2 %); not suppl ied. 


INPUT : ALTERNATIVE CURRENT 

I 

Display inIRange 
in mA 

1 
2 
S 

10 
20 
50 

100 
200 
500 

1000 

overload u p to 

2 mA 
3 mA 
6 mA 

20 mA 
30 mA 
60 mA 

200 mA 
300 mA 
600 mA 

2000 mA 

Ronge 

2 A 
S A 

10 A 
20 A 
50 A 

Type ofDisplay in 
shuntoverload u p to 

associated 

3 A 
6 A I Sh unt 100 mV,20 A 

10 mA . 30 A 
60 A \ 

The above ranges are obtained by addition of an externaiVoltage drop for the rate d range: 
shunt, supplied with the indicato r . 0.1 V rms approximately. 
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5. EXTENSION 

The possibilities of the A. 1454 digital indicator can be extended by addition of accessories such as the A.1338 amplifier. 
The scale of this system will be thus comprised between ± 4 mV and ± 500 mV, according to the coefficient of amplification 
chosen for the A. 1338 instrument. 

Such a system can be mounled in a rack cabinetl9", 5 units, type A. 1429. II is porliculorly intended for low level measu­
rements (lem peratu re, strai n measurements, etc ... ). 

To this system can be added a power supply and a slrain gauge bridge balance device type A. 1428 providing digital 
display of measurements in extensometry. 

6. PRESENTATION 

To facilitate their utilization, these indicators are presented in two versions : 


- A. 1454 (modelto be set in): flange 120 X 120 mm - Depth 250 mm - panel aperture: 115 X 115 mm - fixed by bolts 

behind the panel. 

- A. 1454 B : front panel 177 X 120 mm - depth 250 mm for cabinet mounting (cabinet type A. 1430 for 1 X A.1454 B or 

type rack A. 1429 for 3 X A. 1454 B). 

- Weight : 3 kg. 

External dimensions Internai dimensions 

t?n 

S?,I 1 

Minimvm nlounfing dimensions 

be'wen 2 insfrvmenls A.1454 

Horizontally: 

Vertically: 

@ 140 mm 

® 125 mm 

I 

2 å 20 mm 

2 lO 20 mm 

r 
I 

J 

I 


1
.1 

Embedding of an instrument 

Imprime en France Im~. Chassel . Lavallols (92) 



STE D'INSTRUMENTATION SCHLUMBERGER 

DIVISION ROCHAR ELECTRONIQUE 

51, RUE RAClNE • 92 . MONTROUGE 
FRANCE TEL. 735 31·40 DIGITAL INDICATOR A. 1454 

Choice and definition of specifications 

(Refer lo sales inslruction leaflet A. 1454) 
QUESTIONNAIRE 

Questionnaire to be completed by the customer and attached to each order. 

Use one copy for each type of indicator. 

Key: (1) Mark a cross in the corresponding squares. 

(2) Write legibly the specifications. 

A.1454 I , 

, lA: 1454 T 1--1 

Dimensions 120 X 120 mm, withouttranseriplion output)
with \ panel mounting 

TYPE , I'-~--~'-! Dimensions 177 x 120 mm, without 
with l without cabine,t O (1) 

J .,A. 1454 B '_1 
, A.1454 ' 

, ! independent 
Presentation ,'eabinel O (1)

J type A. 1430 for 
r cabinet 1 indicator 

SPECIFICATIONS : 

\ O to. (2) 

a) elecfrical range: ­ D.C( -:t:-......­ .........._-. (2) 

- A.C. .......... (2) 

100 kO l""'f (1)
b) ' t' d I f 1 V or ...!­ 1 V D.C. ra nges \ J-lmpu Impe ance : on y or ~ I 100 MO O (1) 

c) nominal range and decimal point: (1) (2) 

d) front panel colour : 

--'_:..... _:....._-~~. 

GREEN 

BLUE 

YELLOW'­
standard eolours special colour 

RED 

, I GREY 

BLACK 

-I 
I 

(2) 

raek 19"mounting f 
5 units O (1) 

type A. 1429 for 
3 i nd iealors 

e) symbol engraved on the front 
paneliabei : 

Standards 
\ 

labels " 

Special label 

v= 
V 

mA 

(1 ) 

(2) 

Company (trade name! address) : 

Name: 

Department: VERSION FRAN<;AISE AU VERSa 
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STE D'INSTRUMENTATiON SCHLUMBERGER 

DIVISION ROCHAR ElECTRONIQUE 

5 i, RUE RACINE - 92 - MONTROUGE 
FRANCE TEL. 735 3 i-4Q INDICATEUR NUMERIOUE 

Choix et definition des caracteristiques 

(Se reporter a la nolice du A. 1454) 

OU ES TlON NAI RE 

A. 1454 

Questionnaire å eompleter par le elient et å joindre å toute eommande. 

Utiliser un exemplaire par type d'indieateur. 

Legende : (1) Mettre une eroix dans les eases eorrespondantes. 

(2) !:!erire lisiblement les speeifieations eorrespondantes. 

(1) 

l lA. 1454 Formal 120 x 120 mm, sans sorlie transcription , 
avec i presentation labIeau 

, lA. 1454 T 
TYPE'JA. 1454 B 

r lA. 1454 .~~ 

Format 177 120 mm, sans 
avec \ sans coffre! n (1) 

Presentation \ aujonome, type A. 1430 n (1) 
avec coffret pour 1 indieateur 

DEFINITION : 

a) du calibre eleclrique: - en = ) __~......... ___ 
(2) 

(2) 

- en (2) 

b) de I'impedanee d'entree uniquement pour les calibres eontinus ' 100 kO n (1) 
1 V ou ± 1 V: ! 100 MO n (1) 

c) de I'echelle nominale et virgule : 

d) de la couleur du panneou ovant: 

, 
eouleurs standards 

I 

._._._(1) 
VERT 

BLEU 

JAUNE 

ROUGE 

GRIS 

NOIR 

. (1) (2) 

couleur speciale (2) 
._---~-

I rack 19", 5 uniles, type n (1) 
A. 1429 pour 3 indicateurs 

e) de la gravure du symbole ST 

I'etiquette de [a face ovant: 

Eliquetles 

standards 

A= 

Gravure speciale i (: , 

-----~: 

Sociele (raison sociale ladresse) : 

Votre nom: M 

Service: ENGLISH VERSION P.T.O. 
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P,<\GENOTICE 

'rH. A. 14'54 2 /a 

l - I:RDCIPLE (Diagr:::.m J 5'7 f) ) 

The A. 1454 digital indicator is based on t~iC ;:}ri.'1ciple of voltage to time 
conversion, and on measurenent of t:ås tine by !:leMS of a diC;ito.l ohronometer. 

Voltage to time oonversion is bbtained by comparison of t~ potentials applied 
to the input terminals with a v::u-iable vol taga inoreasing with time (sawtooth or ramp). 

The comparatore, oonneoted to the 2 input terminals, receive the ramp and 
deliver time measurement start and stop signn.ls when El. ooinoider..oe is obtained between 
the ramp voltage and the potentials available on eaoh input terminal. 

The measurement start pulna from the comparlltor starts the fized frequenoy 
osoillator the periods of wlUch are totalized in a counti:ng register untll reception 
of the meaaurement stop pulsa from the second oomparator which stops the oscillator. 

The slOpa of the ramp has been determined :il;l such a was thnt the l 000 point 
nominal soale be oovered for a potential differenoe of l volt between the inputs of 
the? comparr, tore. 

For "middle zorn" instru:nents, the switching order of comparators provides a 
sien information of the input voltace. 

Attenuators and shunts provicle a wide range of dc voltmeters ond ammeters from 
the basia l volt ranes. 

For instruments measuring an alternative quantit,y, a special amplifier follmled 
by a dotection oirouit oonnrls the alternative input cru.rrent into a direct vol taga 
aIlpl1ed to the input of the oomparators. 

Basioally, the measuremcnt y>erformed iA Il mean voltage measurement, to whioh 
is appl1ed a ooefficient in order to diapl83' the rms value of the meaaured quartity, in 
cose of a sinowave. 

• 
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Tii. A. 1454 

,- - DESCRIPrION (diagram M. 191) 

The A. 1454 di[,"i tal 	panel indicator oonsints of the following elements I 

- power supply oircuitn(Z044) including the mains distributor, the fuse, the ~l­
former, Zener dioden, fUtering oapacitora. 

- an interoonneot1on pruted circuit board (Z046) plaoed in the middle of the 
instrument, benring the con.neotore of the aub-units and the ramp generator Z045. 

- a Y 9035 "oompn,rator" sub-unit whioh 'bears alao the tri{;gered oscillator, and the 
po1anty indica.tor tube. :vhen this sub-unit has no polartty tube~ i te referenoe is 
y 9036. 

- a 4 sub-mli t countillg soale. Three types of soa.les can 'be used • the correspondiDg 
oirouite are I 

a) Soala l 000 s 	 3 X Y 9027 dooades 

l X Y 9032 oirouit 

c) Scala 2 000 I 	 l X Y 9028 quinade (even figures) 

2 X Y 9027 deoades 

l X Y 9033 drom t 

c) Scnle 5 000 c 	 l X Y 9029 sonle of 2 (fiooures O and 5) 

2 X Y 9027 

l X Y 9034 oircuit 

- an input oirouit, adapting the nominal ra.nge of the instrument to the nominal 
senaitivi ty of the oomparator (l 000 points / volt). 

:> 
o 
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3 - Offi?ATION - Basio diagram 040 0(8) 

3.1. - ZQ45 RAmp generator ­

In automatic operation, a gas tube oscillator delivera pulses for starting measu­
rements. TheN pulaes drive a bistable llip-fiop S4SS, the ol1a:c8e of state of whioh 
resets to zero the registor Blid starts the ramp. 

The mero reset pulsa is delivered by transistor % , the ool1eotor Toltaga of 
whioh varias from + 6 V to - 12 V. This pulse is finished. before the ramp arriYeS in 
i ta useful part. 

The ramp generator, formed by transistors Sl $2 5],8 motmted as an operational 
amplifier, reoeives a constant current at the input during the time of the ramp. This 
cun:ent is turnished by an .1njection resistor connected. to a + 6 V Toltage obta1ned. 
by means of a Zener diode used as a reference, or to an external referenee wllen the 
instrument is used as a ratiometer, and ia integrated by a oapacitor mounted. in feedback 
to the amplifier. 

The low impedance ramp obtained on the collector of transistor S 18 is dirocted 
to the oomparators (y 9035 or y 9(36). 

The injection resistor inoludea an adjusting potentiometer available on the rear 
panel of the instrument ("calihration"), as weIl ,as a positiYe temperature coefficient 
resistor, in order that the temperature ooefficiant of the whole ramp generator should 
be lower than 2 parts in 104/°e. 

Instrument calibration is perf'ormed by ramp slope Tmatien" 

3.2 o - Both input oomparators el and 02 are identioal. 

For do instruments, the oomparator el ia connected. to the input terminal, either 
direotly, or through an attenuator. The comparator e2 Is oonneoted. to the refercnce 
terminal (eleotrical ground). 

The oomparator el is oamposed of c 

- n differential amplifier (transistor s-, ) reoeiV'ing the input voltage on !ts base 
ond the ramp on i ts em1tter, thrO'lJgb. a diode" 

- a bistable fiip-fiop (Sa Sg) dr!ven by s-, at the moment of ooinoidenoe betwecn t..~G 
input volta.ge and the raI:lp potential, whioh starts and stops the oaoillator aocording 

as-the oon.para.tor receives on Ha input a positive or negative TOltage, relatiTe to t>() 
input of oamparator 01. This llip-flop, through a diode, outs off the current fimlinc: 
t~U"oucil transistor 9] , IlS SOQ'D as ooninoidenoe is achieved, thus providing a Yery 100 
oo1.lsumption on the input of the. oomparator. 

A logio cirouit 'W1th 4 rasistors and 2 diodes oollects the data deliYerOO. bjF the 
oomparators to oontral the triggered oscillator J the firat comparator which obta.L~s 
ooinoidelloo gives a start oommand to the oscillator, and the seoond, a stop oommc~~d. 

The triggered osoillator.. composed of transistors S1.3 and S14 t deliYel'S pulsas 
thnt oan be used directly by the cou.ntin8 soale (6 Volt amplitudeL Frequency is 
about 200 kHs. 

• 
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TR. A. 1454 5/9 

The Y 9035 circuit includes aleo a + or - display tube, driven by flip-nop 
315 816, oontzoe,lled. itself by the gatas driven by t..lJ.e comparators, \ihioh direot the 
pulsas to S15 or S16 , according as the input voltage is positive or negative. 

3.30 - Counting scgle for 1000 nominal scale ­

3.3.1.- Y 9027 Decade ­

The Y 9027 deca.de is composed of 4 flip-flops J the firat flip-flop divides the 
input si.[;r1.'3.l. by .2 o The 2nd and 3rd fUp-flops work as a scale of 4, a gate controlled 
by the 4th flip-nop permitting to the pulses coming from the firat flip-flop to ree.ch 
the ;)nd fllp-flop as long aB the 4th flip-flop is in "zero" ste.te. The 3rd flip-flpp 
sets the 4th to state "l" dur1ng transition from 7 to 8, end the 1st flip-flop sete the 
4th back to "O" state, during transition fram 9 to O. ~ne latter delivers a positive 
edge to the next oounttng element. 

The digital displa.Y' tube, fixed direotly to the deoa.de, is il gas tube inoludir'C 

one nnode B..lld 10 cathodes, the lutter being driven by 10 NPN 9i11oon transistors .. 


The anade of the display tuba is supp11ed by a voltage of + 200 V apprOJd..mately 
throueh a 33 kn resistar. Conduction of one of the 10 transistors 1lluminates the 
corrcs~ond.i.I:le fieure. The bcl.Ses of these trD.l1Sistors are supplied by twos by a resictor 
legic network connected to the l11St ; flip-flopsw the head flip-flop indioating pa':'i ty" 
on the emitterso 

3.3.2.- Y 9O,z Three position scale -

TIds scule is plnoed arter 3 y 9027 deoadee and permits to display tl~ fib~~s 
O, l und ;:::. Tids soale consists of 2 flip-flops mounted as a. scale of 4, but only ti.e 
statcG O, l ond 2 are deooded for display on the dit:;i.tal tube. Trul1l3itian to 2 onuses 
the ovOi'load lamp to light up (transistor Sr( conduotivc) as well aB reset to zero of 
the oomPD.r.:--tors, thus C'RU;Jing oountine to stop. 

3.4.- Counting segla for 2 000 nomiAQl seglc ­

3.4.1.- y 9928 Quinnde-

At the bo~i.n.ing of the counting soale, there is a Gcalo of 5 'l-l11ioh displays only 
even fi.~res (y 9(28). It receivea direotly the pulsas at 200 kHz fron the oacil1ator~ 
a.Tld dalivers pul.30B at 40 kHz to the next stace (O 9(27). 

The three flip-flops of thic aub-uni t work emctly like the lr:.st :3 flip-flops 

ef the Y 90ZT decadeo 


3.4.2 0 - Y 103? - 4 position scala ­

After the Y 9028 quinade, threre are 2 9027 decades, and a ocule of 4 (903~~ 

aub-unit) whioh orm display O, l~ 2 and 3. This sede consiets of 2 flip-flops and 

4 dia~lBy tr~Gistors. The firat flip-flop delivers parit,y data to thc display tran­

sistors f and the aeoond supplie s the b.::.oos of thcse trmiSistors by resistors. 

Trnnsi tian to 3 eauses the overload lnmp to li €;ht up nnd resets the oomnarators to 

!leN , thus stopping the CO'U."l ting prooess" ­

• 

:> 
o 
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:J05. - Counting 8c;:.l(; for 5 000 nom;\.nfJ. scala ­

3.5.1.- Y 9029 - 2 position scala ­

At the begining of tLe counting sCde, tllere is a sca1e of 2 \'lhich displays only 
O a,"1::l 5. It reocives dh'Octly pul~es at 200 kng from thc oscillator, and delivers pu1ccs 
at 100 kHz to the next stt..Gc (y 9(27). 

T!le flip-flop of thi.8 mili-tmi t controls di.-ccctly tl:c 2 d:i.s:rluy tT.'.'.C'sistors o 

3.5e1.- y 9934.._- 7 po~ition sc:~e -

Aftcr the sede of 2 (y 9O~9) ure tlw Y 90;"'7 doeades, [.l.nJ a sc~le of 7 (y 9(34) 
uiuch can display O to 6. TiUG f.L ale conuists of 3 flip-flops I!lOUnted as a binary 
divicle~. The fil'st flip-nop dclivers a ~);:2ity infor.:v tion to the 7 dispby transiatora 
the 1c:.at ~? ni~nops deliver t.i:w baDe oUc'l'onts through areDistor doc,ouine lo[;-ic 
netT.'iOrk. Trnnsition to 6 oauses tilC ovc:doau Lunp to liGl.t up , und. .l"'eGots tilO COL1p(~rators 
to zero, thus stopping the counting process. 

"'! 
o 
u 

> o 
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4 - M..t\INTEUAlJCE ­

TOO d1mer-.sioIl3 of elemen";s and the stability of adjustments of the A" 1454 
inotrument are euoh that risks of breakdown are quite reduoed. 

To locate a fau~ t, i t is neoesoD-ry to bve olearly 'U."lderstood the themy of 
operation (§ 3) and to dispoue of tLe following instrunents I 

- fl 5 NEm oscilloscope with a hieh input impedanoe probe. 

- a voltmeter or aJ:ll::l€)ter of l.:J..ighe:: accurucy thu..'1 the A. 1454 instrunent 

- a a~~blc vol~~ or currcnt generator 

4,,1. - Instruncnt disQ.§oerlbling ­

To rcoove the inctrul;1f.mt from ito o~:binet, it i:3 neecssu!'Y to tmscrew the tI,'IO 

SOl'8llS placed at t!lC rear of the cabinet f thcn, to slip the inst~,,:::cnt out from the 
rear. 

Since the sub-un:it looki.ng device is a part of the cabinet, the sub-units are 
automat1oally tmlooked when the i.nctrtJment is removed from its cabinet. 

If an intervention is necessary on the Z 045 ramp gener:ltor, remove the 4 
soreus which maintain the interoonnection clrcuit and tu...T"fl this one douu to rolecse 
the;: 045 oircuit" 

If an intervention is neoessary on the paver supply circuits~ :remove thc 

power sup!)ly unit plaoec OPTlosite to the input circuit. 


40 2• - lWnair of the :i natrument ­

To repail" a cirouit~ apply to the input term:1.ncls ani electrioal qtl.'J.Yltity 

oorrospondiIlg appronmntely to the nominal scale of the instI"lllJcr,t, th.:t io a potenticl 

dif'fere::1oe of l volt to the input of the oomparatora. Use an oecilloocope, and oheck 

tb.e siC'1lUls at tile different points of the instrumeat, by comparison with the SiOl.":ls 

shO'.m in the general circu1t diagram., 


If the nnture of the breakdown does not make it poosible to dcte~o the 

oriin of the faul-t, oheck in the followi..'1g order c .,r: 


- the tJupply Toltages (- 6 V , + 12 V ;; + 6 V , + 1.2 V , + 200 V) 

- the measurement drivin€ pulc~6 

- the ramp generator 

- the oompnrators 

- the 200 ldIs oscillator 

- the oounttng cirouits 

- the zero roset oirouit 

http:looki.ng
http:inctrul;1f.mt
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4.8. - M;iustment ­

Test nnd oalibration mw::t be perf'orued when the instrument io in i ts cabinet, 
and a.tter at lesst one llO\lI' warmup" 

4.3.10 - Zero ,Jheek ­

To oh90k t!u9 zero, shorl-c1rouit t~le 2 inputs termi,1'lals of the L'lstrumcnt nnd, 
if nCCeS03...."'jT, udjillJt tho zero ';1 i th t!le "zero" potelitiometer ilveilablc on the reur of 
t.~o l.."ldioator (the ruda of t1;c potentiometer is protected by a Bcret-led cap vihioh l!lU8t be 
reooved to rench the potentiometer). 

4,,3.2. - Calib:.'lltion check ­

For calib:-ation, UD\) a voltage or c1.t!'rcnt source comp:1tible \'li th the 80::.1e of the 
indru.7>.er:t, and a st:--:.ndnrd of r.igher accuraoy t!:an thc A. 1454 : in ~arallol for volt­
meters and in series for smmeters. 

Untighten the "oalib:'ution" potentiometer, perform the adju.3tIDent on the nomiP.al 
runge of the instrument, and tighten GGJin the potentiometer. 

G. DEl·::ERLIAC/lTI3C 
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