
Digital Voltmeter 

FEATURES: 

• IEEE 488/IEC 625-1 digital interface 

type 2432 

• Analogue circuits optic a lly isolated from digital 
circuits for improved signal-to-noise ratio 

• AC measurements in mV , V, dBV, dBµV, dBm, or 
dB relative to a user-se lected reference voltage USES: 

• True RMS and Peak response from 2 Hz to 500 kHz • Multi-function Voltmeter 

• AC ranges from 1,999 mV full-scale to 199,9 V, • IEEE 488/IEC 625-1 bus-based te s t and 
m eas urement sys tem s DC ranges from ± 19,99 mV full scale to ± 199 ,9 V 

• Automatic range selection with manual override • Electro-acous tic and electronic testing an d 
measurement 

• DC Output proportional to AC log, AC lin . o r DC 
measurements for Leve l Recorders , FM Tape 
Recorders etc. 

• Frequency response analysis systems 

• Calibrated AC amplifier with line level output for 
tape recor d ers and other measuring instruments • Built-in voltage reference for self-calibration 

• Range of Special Fun ct ions extends m easu rement 
capabilities 

• Special m easuremen t requir eme nt s- data logging , 
go/no-go te s ting etc. 

The Type 2432 Voltmeter is a versa
tile and easy-to-use inst rument with 
simple keystroke selection of a wide 
ra nge of standard and special funct ions. 
Frequency response is linear from 2 Hz 
to 500 kHz, and logarithmic voltage de
tection circuitry gives high-resolution 
measurement thr oughout a wide dy
namic range. Auto-calibrat ion against a 
high-sta bility internal reference voltage 
ensures consistent ly high accuracy. 

The low (screen) side of the 2432's 
input can be disconnected from ground , 
breaking noise-generating ground loops 
in the signal path and improving mea
surement accuracy. 

The IEEE/IEC interface gives full re
mote comro l of the 2432 and allows ex
ternal processing and recording of mea
surements. Integrated and automate d 
test. and measurement systems can be 
assembled using the 2432 with other 
bus-compatible instruments. 

Th e T ype 2432 Volt m eter is de 
signed bot h for sta nd-alone use with 
straig ht-fo rwa rd front panel control 
and for sys tem use wit.h its IEEE 488/ 
IEC 625- 1 in te rface. It measur es true 
RM S and Max . Peak voltage of AC 
s ignals from 2 Hz to 500 kH z. AC mea
surements can be sca led lin early (V or 
m V), or in decibel s relat ive to 1 V, 
l µV, 0,775V (for dBm) or to a user
se lected reference vo ltage . DC mea
surement s a re displ ayed in volts or 
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milli volts with in dication of posit ive 
or nega t ive po la ri ty . Th e aut omat ic 
range se lect ion is pr ovided with man 
ual ove rrid e. 

A range of Spec ial Fun ctio ns add 
facili ties for a nalogue process ing of 
th e inpu t s igna l, di gital da ta pr ocess
ing, a nd storage and reca ll of meas ur e
ment samp les. Operating pa ramete rs 
for t he Spec ial Func t ions a re ente red 
us in g the front-pan el pu shkey s. 

All sw itch set tin gs, S pecia l Fu nc
tions and IEEE in te rface para meter s 
are sto red in a con ti nuous memory 
when the 2432 is switc hed off, keepin g 
it ready fo r ins tan t use . Wh en powe r is 
re-app lied , the 2432 is a uto mat ica lly 
reset to the condit ion it was in imm e
d iate ly before being switc hed off. Th e 
co nt inu ous mem ory is power ed by 
lon g life N i-Cd cells wh ich are auto
mat ica lly recha rged whi le the instru
me nt is operat in g. 
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Input Amplifier 

Ground Loop Elimination 
To eliminate grou nd loops from the 

input to the 2432, the screen (low side) 
of the input socket can be disconnect
ed from the internal signa l ground. 
The common-mode voltage rejection 
betwee n the screen and signal ground 
is better tha n 50dB, with a common 
mode voltage range of ± 0,1 V (limited 
by an interna l safety link). 

An a log ue/ Di gita l I so lation 
T he signa l ground line can be isolat

ed from the digi ta l-chassis ground line 
to prevent ground loops in bus-con
necte d measurement systems. In nor
mal use a rear pane l link connects the 
signal ground line to the digital-chas
sis ground. To eliminat e ground loop 
prob lems th is link can be removed, 
giving a common-mode voltage rejec
tion betwee n chass is and signal 
ground of 120dB. 

Aut o -R a ng in g 
The 2432's auto-ranging facility 

automatically switches the AC ampli 
fier range to ensure that the output 
signal is between 0,1 V and 1 V RMS, 
or from 5% to 50% of full-sca le. This 
is th e region where the AC accuracy of 
th e 2432 is at its maximum, as shown 
in Fig. 1 below. For DC measurements 
auto- ranging occurs at full-scale input 
and 9% of full-scale. "Up" and 
"Down" pushkeys are provided for 
manua l Range select ion. 

Logarithmic Voltage D etector 
To measure AC RMS voltages, the 

ampl ified input signal is processed by 
a logarithmic rect ifier with a dynam ic 

range of 46 dB, followed by an int egra
tor circuit. Peak measurements are 
made by feeding the log-rect ified sig
nal to an ana logue peak hold circuit. 
At the end of the measurement period 
(set by the Rate pushkeys) the in te
grator output is converte d to digita l 
form and the integrator is reset. Afte r 
processing in the d igita l circui ts (for 
display scaling, Spec ial Funct ions etc.) 
the measurement is output on the dis
play, the DC Output and the interface 
bus. Th is process results in a t rue 
RMS output for most common ly en
counte red AC signals including com
plex waveforms. 

Display 

T he 2432's 31/2-digit d isplay is easily 
read even in high ambie nt light and 
has a wide viewing angle. Apart from 
indicating the measurement, the dis
play also gives the gain sett ing of the 
In put amp lifier in terms of the full
scale voltage, the Units in which the 
display is scaled, and over- or under
range signals in the amplifier. When 
the 2432 is being controlled via the 
IEEE/IEC interface, "Rem" is ind icat 
ed in the botto m right of the disp lay. 

Scale Units 
AC RMS and Peak measurements 

can be disp layed with linear sca ling, in 
volts or millivolts, or logarithmic sca l
ing in decibels relative to 1 V, l µV, 
0, 775 V (1 mW in 600 n) or a user -se
lecte d reference level. DC measure
ments are disp layed only with linear 
sca ling. The DC Outp ut is also sca led 
linearly or logarithmi cally accord ing 
to the selected displ ay scale uni ts. 

Di sp la y Modes 
Two disp lay modes are provided. In 

"No rmal" mode the display is updated 
with the new voltage at the end of 
each measu rin g period. With "Max. 
Hold" selected the maxim um voltage 
measured is displayed conti nuously 
and the disp lay is updated only when 
a new maximu m is measured. 

R ate 
The Rate pus hkeys select the rate at 

which the disp lay is updated - one or 
five times a second - and hence the 
period over which the detected voltage 
is integrated , 1 s or 200 ms. The low
frequency respo nse of the am plifier is 
also affected by the Rate sett ing, as 
illustra ted in Fig. 1. 

Auto Ca librati on 
A built- in high accuracy reference 

voltage source allows the measure 
ment function in use - AC RMS , 
Peak or DC - to be calibrated at any 
t ime by pressing the Auto Ca l. push 
key on the fron t -pane l. More versat ile 
contro l of ca librat ion is provided by 
the Spec ial Func t ions or under IEEE / 
IEC bus cont rol. 

AC & DC Outputs 
AC Output 

The AC Output sockets on the fron t 
and rear panel s provi de a calib rated, 
line -level out put of AC inpu t signa ls 
for external measuring and recording 
equip ment. T he outp ut level is typi
cally 0,1 V to 1 V RMS when the am
plifier is auto -rang ing; full-scale out-
put is 2 V RMS. . 

AC Measurement Accura cy of the Type 2432 
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Fig. 1 shows the typ ical frequency re
sponse of the 200 m V range of the AC 
amp lifier in terms of %-erro r versus fre
quency. With "Rate" (integ ration peri
od) set to 1 s the amplifier has an ex
tended low-frequency response, withi n 
±0 ,25% down l.o 25 Hz and wit hin 
+0,25%, -6% at 2 Hz. 

The diagram shows the frequency re
spo nse for input levels within the auto
range region of the am plifier - i.e., 
from 5% to 50% of the full-scale voltage 
(lOmV to lOOmV RMS in the 200mV 
range). T he auto -range feat ure ensures 
that the ampl ifier is always operating in 
this region by switc hing to the next gain 
range when the signal level is outs ide 
these limits . The frequency resp onse for 
signa l levels outside the auto-range re
gion is detailed in the Specifications 
sect ion of the P roduct Data. 

2 5 10 20 50 100 200 
-

2k 20 k 
Frequency Hz 

Fig. I. Typ ical frequency response of the Voltm eter (AC measurements ) for signals within th e auto· 
rarrge region (5c;, to 50% of full-scale ). The light lines show the maximum errors occuring in 
the 200m V range; the frequency response in all other ranges is wit hin ±0. 25% of that in the 
200mV range 



I I 9 I - . - D 
Sine Generator 

1049/51 
Phase Meter 

2977 
Voltmeter 

2432 

Device under 
~ 

Amplifier. Filter etc. 

System Controlle r 
... -.... --
Graphics Plotter 

2319 

Fig. 2. The 2432 in a typ ical IEEE interf ace bus sytem. measuri ng gain and ph ase characteristics af an amplifier or sim ilar cirwit. Results 
can be presented on the Syste m Controll er's screen or as hard copy on the '/)•pe 2319 Graphics PloUer 

DC Ou tput 
The digitally generate d DC Out pu t 

is derived from the disp layed AC 
RMS, Pea k or DC meas urement and is 
scaled according to the disp layed Unit 
- volts or decibels. T he full-scale DC 
Outp ut for AC linea r meas urements is 
lOV. With decibel sca ling selec ted, the 
DC Outp ut ran ge is 0,4 V to 9,6 V at 
200 m V /dB . Se lect ing High Reso lution 
dB rel. measu rement gives an output 
of 0,6 V to 9,4 V at 400 m V /dB. 

When the 2432 is measu ring DC 
voltage the DC Out put is cent red at 
+5 V; OV outpu t corr espo nds to nega 
tive full-sca le and 10 V outp u t corre
sponds to posit ive fu ll-sca le. 

Inte rface Bu s (IEEE ) 

T he 2432's IE EE-488 sta nd ard in
te rface has full Ta lker (T 5) and Lis
te ner (L 3) capab ility for remote con
tro l of all inst rum ent funct ions, in 
cludin g the Specia l Fu nctions, and 
remote recordin g of measur ements 
and stat us informat ion. "Talk" and 
"Listen" push keys a llow data tra nsfers 
in syste ms ope rat ing without a Syste m 
Controller. T he "Local/S RQ" pushkey 
re-asse rts front- panel cont rol afte r re
mote operat ion; when the 2432 is un
der Local cont rol it generates a bus 
"SRQ" (Service Request) . 

A typical inter face-bu s-based mea
surement syste m is illust rated in 
Fig. 2, where the 2432 is illust rate d in 
conjunct ion with the Ty pe 2977 Ph ase 
Mete r and the Type 1049 or 1051 Sig
nal Generato r. Measurement results 
can be st ored and presen ted in a vari
ety of ways; here, t he Type 2319 
Graphics P lot te r is shown as an exa m
ple of a suita ble outp ut device. 

Bus Add r ess 
T he inte rface bus add ress is set us

ing one of the Spec ia l Functio ns. As 
with all other inst rum ent sett ings, t he 

address will be reta ined in the cont in
uous memory when the 2432 1s 

switc hed off. 

Spec ial Funct ions 
Th e Special Fun ctions of lhe T ype 

2432 add a range of operatio nal and 
data- processing facilit ies, mak ing it an 
excepti onally powerfu l and versat ile 
inst rument. Spec ial Fun ct ions can be 
se lecte d using the numb ered pushkeys 
on the front pa nel or via the IE EE 
inte rface. A Qu ick Reference Gu ide 
wilh br ief deta ils of the Spec ia l Fun c
t ions and their paramete rs is su pplied 
with the 2432. 

T he following are some of the Spe
cial Funct ions included in the 2432: 

E x pon e nti a l Av e r ag in g. An ex
ponentia l (tim e-weighted) average 
with a t ime consta nt equa l to twice 
the front-pa nel Rate sett ing can be 
se lecte d, inst ead of the norma l linea r 
integratio n. 

B loc k Av e rage. Th e d isplay is 
update d a fter a user-selected num ber 
of meas ureme nts (up to 1999) have 
been recorded to ind icate the mea n 
value of the sample block. 

R u nn ing Av e rag e. A "walking 
window" funct ion, averaging the cu r
rent measu rement with up to 49 p revi
ous meas uremen ts and displaying the 
result after eac h measu rement. Win 
dow lengt h is use r-se lecte d. 

Go /No-go I ndi ca tion. With up
pe r and lower limits ente red, th res h
old crossi ng is indicate d by th e Over-/ 
Und erran ge ar rows on lhe display and 
by a logic signal (T TL compat ible) al 
t he rea r-pa nel Ext. Tr igger socket. 

H ig h- R e so lut ion D e cib e l Dis 
p la y . Meas urements in dB rel. can be 
displayed with 0,01 dB resolut ion, 
withi n a ra nge of ± lld B. 

Da t a S torag e a nd Reca ll. Up to 
1024 measureme nts a re stored, wit h 
preset variab le delay betwee n mea
sureme nts. Reca ll fac ilit ies a llow se
lect ion of Nexl or Pr evious, First or 
Last, Max imum or Minimum mea
suremen t ; d isplay of mea n value of 
meas ureme nts, cont in uous sequential 
display of record. 

Au to -Ca libratio n . T he 2432 is 
fully cal ibrate d aga inst its built- in 
high stab ility voltag e refe rence in ap
prox imately 8s. 

The Spec ial Funct ion form at is a lso 
used to set paramete rs associate d wit h 
the IEE E/ IEC Interface . 

Externa l Tri gger 

T he rea r-panel Exte rna l T rigger in 
pu t is TTL comp at ible. It is used with 
a number of Specia l Funct ions to sta rt 
indiv id ual meas ur ements or meas ure
ment seque nces in respo nse to an ex
terna l sti mulus. T he Ext. T rigge r 
soc ket includes +5 V and Chass is 
(Digita l Grou nd ) con nect ions. T he 
same 8-pin DI N socket also incorp o
rates t he following connect ions: 

T h r e s h o ld. A TT L-com pat ible 
output t riggered by t hreshold cross
ings occurin g when the Go/ No-go Spe
cia l Fu nctio n is selected. 

D e t ec to r o u t . HI (signa l) and LO 
(signa l gro und) . Ou tput of the Log. 
Voltage Det ecto r; when Exponentia l 
Averag ing (Specia l Fu nct ion) is se lect
ed, the Detecto r output voltage is a 
DC leve l instanta neously proportional 
to the RMS input with an averaging 
t ime-co nsta nt equal to twice th e Rate 
switc h sett ing. T he outpu t voltage 
range is ± 4,6 V with a scale of 
200 mV/dB (400 mV/dB in t he H igh 
Resol ut ion mode). It is not correcte d 
for errors duri ng Auto -Ca librat ion of 
th e voltme ter. 
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AC MEASUREMENT: 

RMS or Peak vol tage measurements with lin
ear or log arithmi c sca ling of disp lay and DC 
output . and linea r AC output 

ACCURACY: 
The figures given apply to t he 200 mV range ; 
the frequency response in all other ranges Is 
within ± 0,25% of these values. Frequency 
bandwid ths are quoted for measurem ents 
made at the 1 s Rate with the tow frequency 
cut-o ff at 200 ms given in parenth eses 
5% to 50% of full scale: 
Max. er ror s as a perce ntage of the indicat ed 
measurement 
± 0,25%, 25 Hz (250 Hz) to 2,5 kHz 
± 1.5%, 4 Hz (40 Hz) to 50 kHz 
± 3%, 3 Hz (30 Hz) to 200 kHz 
(Add 3,2% to the above fi gures for Peak mea
surem ents) 
+3%, -6% , 2 Hz (20 Hz) to 500 kHz 
(+ 12%, -15% for Peak measu remen ts) 
Acc uracy fi gures are relative to the internal 
ca libratio n reference, and are valid aft er 
auto-ca libration and in a stab le envi ronment 
(.H < 1K) 

Typical ac cur ac y above 50% of full sca le: 
.t 2,5%. 4 Hz (40 Hz) to 50 kHz 
± 5%, 3 Hz (30 Hz) to 200 kHz 
.t 7%, 2 Hz (20 Hz) to 500 kHz 
Typical accuracy , 1% to 5% of full sca le: 
± 3.5%, 4Hz (40Hz) to 50kHz 
.t 5%, 3 Hz (30 Hz) to 4 Hz (40 Hz) 
± 7%, 2 Hz (20 Hz) to 3 Hz (30 Hz) 
± 6%. 50 kHz to 200 kH z 
;t:12%, 200kHz to 500kHz 

Voltage Measurement Ranges: six ranges, 
1.999 mV to 199,9 V full-scale in steps of 20 dB 
(10:1 ratio) ± 0.25% 
Reso lution, Volt age Measur ement s: better 
than 0,25% of range 

Decibel mea sur ement rang es: 
dBV : relati ve to 1 V, -94, 0dB to +46,0dB 
dBµV : relative to 1 µV, +26,0 dB to +166,0dB 
dBm : rela tive to 0,775V (1 mW in 600!l), 
- 91,8dB to +48,2dB · 
dB rel .: relative to a user selected reference 
vo lt age 
Resolution, dB measurement s: 0,1 dB -
may be Increased to 0,01 dB using the High 
Resol uti on Special Function with dB rel. 

Noi se: less than 20µV RMS, 80µV peak, at 
max. gain with inp ut short-c ircui ted 

AC Amplifier : 
Input Imp edance: 1 M!Y/9 0pF 
Max. Input Volt age: 350 V (DC+ peak AC); 
250 V DC or 220 V AC RMS 50/6 0 Hz 
At higher frequencies, Vmax=107/ f(Hz) 
Signal Ground/Input Socket Screen Sepa 
ration: 
Impedance: 4 k!l//1 µF 
Common Mode Voltag e Rejec tion: > 50dB 
at 50/60 Hz 
Common Mod e Range: ± 0, 1 V (DC + peak 
AC; diode-clamped ) 
Signal Ground/Cha ss is Separation: 
Common Mode Volt age Rej ection: > 120dB 
at 50/60 Hz 
Common Mode Range: ± 42 V (to comp ly 
with IEC 348) 
Gain: +60dB in 2 mV range to -4 0 dB in 200 V 
range, six rang es in steps of 20 dB ± 0,02 dB 
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Specifications 2432 

Signal -to-Noi se Ratio, 300 kHz bandwid t h: 
> 60 dB in 2 mV range 
> 75 dB in 20 mV range 
> 80d B in 200mV to 200V ranges 
(peak signal to RMS noise) 

AC Out put Impedance: 50 !l 
AC Output Volt age: 2 V ± 1 % at full-scal e, 5 V 
peak (max.) 

AC Detector: 
True RMS detector 
Dynamic Rang e: 46dB (200:1) 
Crest Factor: (measurement error < 0,5dB) 

8 dB (2,5:1) at fu ll-scale 
14dB (5:1) at full- sca le - 6dB 
30 dB (32:1) at full-scale -26 dB 

Linear Int egra tion : integratio n tim es 1 Oms, 
200ms. 1 s 
Expon ential Averaging: eff ective averaging 
times 20 ms. 400 ms, 2 s (2 x "l inear " integra
tion time) 
Peak Detector: cap tures max. peak (pos iti ve 
o r negative) in 10 ms, 200 ms or 1 s peri od 
Respon se Rate: 5 dB/ µS 
Droop (Leakage) Rate : < 0.1 dB/ sa t 25°C 

DC MEAS UREMENT: 

Five vo ltage ranges from 19.99mV to 199,9V 
full- scale 

ACCURACY: 
20V, 200 V Rang es: ± (0,05% of read ing + 
0, 1 % of range) 
200mV, 2000mV Rang es: ± 0,1% of range 
20 mv Range: ± 0.4% of range ( ± 80 µV) 
Max. Error, DC to 14Hz : - 0.5dB (-6 %) with 
source resistance <;;1 kf! 
Accuracy figures are relati ve to the interna l 
ca libra ti on reference, and are va lid aft er 
auto-ca libration and in a stable environ ment 
(..\.T < 1K} 
Resolution: better than 0.1% of range 

DC Ampli fier: 
Input Resist anc e: 10 MU ± 1 % 
Sign al Ground/Input Socke t Screen Sepa
ratio n: 
Imp edance & Common Mode Range: As for 
AC Amp lifi er 
Common Mode Volt age Rejection : CM sig
nals within the CM voltage range have no 
infl uence on DC measuremen ts 
Signa l Ground/Cha ssis Separatio n: 
CM Range & Rej ec tion : As for AC Amplifier 
Normal Mode Rejection: . > 30 dB at 
50 (60) Hz ± 0,5% 

DC OUTPUT : 
Digital-to-analog conv ersion of disp layed 
measurem ent; linear response with DC or AC 
volt display, log. response with AC dB dis
play . Updated at the same rate as the display 
DC Out put Imp edance : 50 !l 
Output Voltage : 
AC, linear: O V to + 1 O V (full- scale) 
AC, log: +0.4 V to +9 ,6 v at 200 mv / dB 
High Resolution dB rel. + 0,6 V to +9 .4 V, 
400mV / dB 
DC: O V (negativ e full- scale ) to +10V (po sitive 
full- scale), centred at +5 V 
Reso lution : 10 mV 

AUTO-RA NGING: 
AC Trigger Leve ls : Switches to next gain 
range at 5 dB below full- scale (volt age indica-

tion 1122) and 27 dB below full- scale (voltage 
indication 89) 
DC Tr igger Level s : Switc hes to next range 
when display indi cates 180 or 1999 (full-scale) 

INTERNAL CALIBRATION REFERENCE: 
Temper at ure Stability : ± 50ppm / °C 
Absolute Accuracy: ± 500ppm at 25°C 

IEEE INTERFACE : 
Con form s with IEEE Std. 488-1978 , compati
ble with IEC 625-1. Provides remo te con trol 
of all fr ont-panel func ti ons and Spec ial Func 
tions excep t Signal Ground and Powe r 
switches. Output of measu remen t data and 
sta tus information 
Function s Impl emented : 

Talker - T 5 
Listener - L 3 
Remote / Loca l - RL 1 
Device Tr igge r - OT 1 
Device Clear - DC 1 
Service Request - SR 1 

Address : Set to 22 (decimal) on delivery; ca n 
be altered using Spec ial Functi on 

ENVIRONMENTAL LIMITS : 
Operating Tem perature : +5 °C to +40 °C 
(41° F to 114°F) 
Storage Temperature: -25 °C to + 70°C 
(- 13°F to +158 ° F) 
Humidity : 90% RH non-co nden sing at 40°C 

EXTERNAL MAGNETIC FIELD: 
80 A/m, 50 Hz external magneti c fie ld will 
typica lly Introduce less than 30µV AC RMS 
no ise (2 mV range , short- circuit input) 

ELECTROMAGNETIC INTERFERENCE: 
Complies w ith US FCC requirem ents for 
Class B co mputi ng device s 

POWER SUPPLY : 
100; 115; 127; 200; 220; 240V AC 50-60Hz, 
25VA - Complies wit h Safety Class ii of IEC 
Publi cati on 348 

DIMENSIONS: 
Metal cab inet, exc ludin g con nectors and feet 
Height : 133mm (5,3 ins) 
Width: 210mm (8.3 ins) 
Dept h: 200 mm (7 ,9 ins) 

WEIGHT: 
3. 7 kg (8,2 lb) 

ACCE SS ORIES INCLUDED : 
Mains Cable ............................................ AN 0020 
4 mm Plug (2) ........................................... JB 0002 
BNC Plug s (2) .......................................... JP 0035 
8-pin DIN plug ......................................... JP 0808 
IEEE-488 con nector kit.. ...................... UA0814 
Fuses Tl 60 mA (2) .................................. VF 0051 
Fuses T316 mA (3) .................................. VF 0042 
Quick Reference guid e (Spec ial 
Functions) ................................................ QH 0022 

ACCESSORIES AVAILABLE: 
BNC-B NC Cable .................................... AO 0087 
IEEE 488 Interface Cab le (2m) ........... A00 265 
25-pin IEC 625-1 to IEEE 488 In-
terface Ca ble (2 m) ................................ AO 0264 
Adaptor to conver t IEEE 488 in-
st rument to 25-pi n IEC 625- 1 ............. AO 0195 


