


The Name 

Ballantine 


. . . has been associated with 

the most advanced thinking 

in electronic instrumentation 

for forty years. That has 

never been more true than 

it is today, as modern Ballantine 

designs reach into the most 

advanced technologies , providing new 

metrological and analytical capabilities 

with grea ter conven ience and certainty . 

The record of consistent achievement 

set down here speaks for itself. 

Ballantine 
Four Decades of 

Innovation in 
Electronic 

Instrumentation 

1932 Stuart Ballantine develops the first practical vaCUUlll
tube voltmeter, for use in audio-frequency research on 
microphones . 

1935 Stuart Ballant ine applies for patents on the first 
logarithmic-scale VTVM, based on his earlier invention of 
the variable-p. vacuum tube . 

1938 Ballantine introduces the first commerciallogarithmil: 
voltage-scale VTVM - the classic Model 300. Over 30,000 
of these instruments had been sold when the design was 
tlnally discontinued, in 1966! Serial number 4 of the Model 
300 is on permanent display at the Smithsonian Institution, 
in Washington, D.C. 

1942 Ballantine produces the tlrst commercia I VTVM to pro
vide sub-millivolt sensitivity over the audio-frequency and 
low radio-frequency bands. 

1943 Ballantine introduces the first commercial instrument 
capablc of reading peak and peak-to-peak voltages in the 
0.0 IHz- 20Hz infrasonic region _ 

1948 Ballantine introduces the first logarithmic-scale RF/HF 
VTVM - submillivolt sensitivity and high accuracy up to 
SMHz. 

1953 Ballantine develops the first commercial direct-reading 
True-RMS VTVM, combining the sensitivity ami the auto
matic-current-Iimiting characteristics of the eledronic ampli
fier with the RMS accuracy of the vacuum thermocouple. 

1957 Ballantine produces the first AC instruments with 
selectable response - peak/pcak-to-pcak/average/RMS. 

1960 Ballantine introduces the first commercial instrumen
tation for measuring truc-RMS values of broadband noise, 
pulses, and other harmonic-rich waveforms. 

1962 Ballantine produces the first commercial Attenuator
Thermoelement (A-T) Voltmeter. (Selby-Behrent NBS type), 
thereby extending accurate AC measurement and calibration 
to IOOOMHz. 

1963 Ballantine produces the first commercial UHF Micro
potentiometer (Selby NBS type) thereby extending the 
accurate calibration of signal generators, AC Voltmeters, and 
oscilloscopes up to 900MHz. 

1965 Ballantine develops the first commercial AC/DC 
voltage calibrators with error-computing capabilities, for 
rapid instrument calibration. 

1968 Ballantine introduces the first automatically-balanced 
AC/OC transfer standard - primary-standard AC measure
ments with the direct-reading convenience of general-purpose 
laboratory equipment. 

1969 Ballantine introduces the first commercial broadband 
direct-reading digital AC instrumentation . 

1970 Ballantine introduces the first commercial broadband 
digital AC instruments with I microvolt resolution and four
digit accuracies . 

1971 Ballantine introduces the first completely self-protect
ed auto-balance AC/DC transfer standard, NBS traceable to 
±SOPPM (the present limit of the state of the art). 
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Computer-Compatible Digital 
AC Instrumentation PAGE 

Model 357 1 A True Average i\C Converter 45 

Mode l 3600 DC DVM & AC Display 

True RMS Wideband AC Voltmeter/ Amplifiers 

Series 323 (Wideband, 10Hz -20MHz) 6 

Model 32 1 A (True RMS -Average -Peak) 14 

Model 320A (Medium bandwidth) 14 

Model 340 (RF Millivoltmeter) 14 

Logarithmic Voltmeter/Amplifiers 

Series 303 (Wide ba nd, High Accuracy) 7 

Mod el 3 lOB (Wideba nd, High Accuracy) 14 
Model 314A (Wideband, High Ac curac y) 14 

Model 300H CLow cost) 14 

Limited-Production "Classics" 

Model 300E (3001-N - 300V) 15 
Model 300G (High Accuracy) 15 

Model 302C (I00IlV--lkV) 15 

Model .105A (Peak Respo nse) 15 
Mode l 316 (Peak Infraso nic) 15 

Model 317 (Wideba nd , 1001lV) 15 

Model 34 5 CAC/DC/Ohms) 15 

Wideband Portable Oscilloscopes & Cameras 

Model 1066A Dual- trace, Por table Oscilloscope 10 - 11 

Model 7000 A Camera I I 

Osc ill oscope Accessories II 

Oscilloscope Ca libra! ors 

Mod e16 125A 	 12 

AC/DC Precision High-Voltage Calibrators 

Ser ies 42\ 	 13 

Primary AC/DC Transfer Standards & Accessories 

Model 1600A ATS Auto-Balance AC -DC 
Transfer Standard 8 

Model 440 Mic ropotent iomete rs 9 

Series 1394 Coaxial Therma l Converters 9 

Series 1395 A Thermal Converters 9 

Model 390 Laboratory Voltage Standard 9 

Accessories 	 14 

Note : 	Atl specifications and pr ices su bject to c hange w ithout notice. 
All prices are domestic U.S. prices , f.o.b . Boon ton , New Jer sey. 

The 
Ballantine 
Product Line 
. , . is today the broadest and most diversified in 


the company's long history . As this summary 


indicates, the main emphasis of Ballantine Laboratories' 


design and prod uction continL!cs to be directed 


toward more and more sophisticated AC and 


Waveform measurement. A fair balance has been 


maintained between frequency-domain and time


domain instrumentation. 


Ballantine's leadership in these fields is perhaps 


best reflected by the fact that seven of the instru


ments listed here are true "state-of-the-art" designs, 


and five of them are unique in their respective classes. 


Many of the designs described in this catalog are 


new - introduced within the past 12 months, 


Others are third- and fourth-generation refinements 


of well-established instruments. In 1972, at least 


four more Ballantine instruments, now in the 


final stages of development and field evalua 'tion, 


will be introduced. Watch for them - they are 


sure to expand your measurement capabilities. 
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Series 3500 
Computer-Compatible Precision ACIDC 
Modular Digital Instrumentation 


This modular, computer -programmable 
measurement system attains the highest 

acc uracy and the greatest sensitivity , 

over the broadest bandwidth of any 
digital AC measurement sys tem avail
able - by an order of magn itude in 
most respects! The Model 3600 Digi tal
Readout/DC-DVM module is designed 
to be combined with the Model 3571 A 
True-Average AC Converter modu le to 
provide a complete direct-reading ACI 
IX voltage measurement system of 
unusually high reso lution. accuracy, 
and convenience. 

All ranges of thi s system are rem otely 
progrJmmJble. and BCD ou t pu ts are 
sta nd~rd . This high-performa nce equip
Illent is the logica l first choic e for pro
grammab le ~!l(J computer-compatible 
autom~ted AC measurement sys tem s 
requiring tile highes t accuracy and 
dependability. Its moderate price also 
recommends It for use in manual 
labnratory and produ cti on-test appli ca
tions. 

The Model 3571 A True-Average Con
verter module ha s a bandwidth or 
30 H7 to 10MIl z a signific,mt 
contribution to the stat e of the ar t 
in di gi tal broadb ;JIld-~ ve rage sy stems. 

It s se nsiti vi ty is 10mV fu ll sca le . which 
provides I microvo lt reso lu tion. Its 
mid-ran ge accuracy is ±0.2'lr rdg ±O.O I'Ir 
f.s. over 50li L to 100kHz. higher th an 
any ot her average-responding device in 
t his class. 

The Model 3600 Digital Display IDC
DVM module is more than a cll !llpatible 
digital voltmeter tor di sp la ying the DC 
output of the AC co nverters. It presen ts 
a com plete dat a and co ntrol inte rface 

to any remote digital programming! 
computin g device . Without the con 
verter. it provides four ranges of pre
cise. stahle, digital DC voltage measure
ment. with 4Y2-digit reso lution ± 19999 
full-r3nge). Its most sensitive range is 
1.9999 Volts, which provides 100/1\1 
resolution. Internal se lf-ca li bration. 
aga inst a 100 PPM standard. IS an ava il
able option. Excellent CMRR and 
NMRR ensure freedom from errors due 
to ground loops. noise. etc. 

- - -

.. I lO i·0I0I 0 '''''' 

, 0 
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Modt'l ]57111 Model ] 600 

Broodholld, True A l'erage A C COIII'el'lcr DC Di!;ilol Volllllel(!/" & IIC Display 


Model 3571A Model 3600 

Ranges 10mV, 100mV, 1V, 10V, 100V, 300V 1V, 10V, 100V, 100V 

Overrange 10% on all ranges 100% (SO% on 1000V range) 

Resolution ±D,01 % of range, 1 }1V on 10mV range 100 }1V 
(with Model 3600) 

Digits -. Four plus 1 

Bandwidth 30Hz to 10MHz -

Accuracy Frequency Accuracy 

30Hz 50Hz ±(O,S%rdg +0 .1%1.5 ,) 
SOHz-l00kHz ±(0.2%rdg +O.Ol%f .s.)' 
100kHz·-l MHz ±(O.S% rdg + 0,1 % f .s.) 
1MHz-3MHz ±(1% rdg + 0.1 % f .s.) 

I 

3MHz - SMHz ±(2% rdg + 0.1 % f.s .) 
3MHz l0MHz ±(3% rdg + 0,1% f.s.l 10mV, 100mV, ±(0 .01 % rdg + 0,01 f .s. + 1 digit) 

1V, 10V 
3MHz-l0MHz ±(S% rdg + 0 .1% f.s.) 100V, 300V 

Overall accuracy, 30 Hz to 1OMHz typically with in 
1% rdg + 0 .1% f.s . 

• Typically within ±D.l % rdg. 

Tempera ture 
±(0 .006% rdg +0 .002% of range)/oC midband -Coefficient 

Crest Factor Approximately 2 :1 full scale. 
-

Approxi mat ely 20 : 1 downscale. 

Polarity - Automatic 

CMRR - >100 dB, DC- 60Hz, 1 KD.unbalanced 

-NMRR >60 dB at 60 Hz 

Input Imped. 2 Megohms shunted by 2S pF 10 megohms, all ranges 
, -Speci fied accuracy, a t least 3 monthsStabilitY 

Response Ti me O,S, 1, or 3 sec . front-panel selected, to 
-

within 0 .2% of full scale specified accuracy . 

Reading Speed 200 msec (SO or 33 msec 
-

available on request) 

±1 .OV for 100% f.s, input, 10 kilohm 
source impedance, accuracy as above, 

DC output 

Power Supplied by either Model 3600 DVM or Self-powered . Requires 11S/230 Volts 
M9del 3579 Power Module. ±10%, SO-400Hz 

Warm up 30 minutes to full specifications . 

Environment Temperature: --4 ° C to +40 oC -SSoC to +GOvC 
Operating : Rei . Humidity: 0 to 90% (7S% for 3600) Non -operating : o to 90% (75% for 3600) 

Altitude: 0 to 10,000 ft . above sea level o to 40,000 It. above sea level 

BCD Output BCD outputs of AC measurement are available at the rear panel of the 3600. They are 1-2-4-8 positive, DTL & TTL 
compatible . 

3'/," high x 8Y." wide x 12" deep (9 cm x 22 cm x 31 em).Dimensions 

6 pounds (2 .8 Kilograms) 7V, pounds (3 .5 Kilograms)Weight 

Options Manual or programmable ranging . 1 . Remote programming of range and internal calibration. 
Time constants actuated by contact closures. 2. BCD output, 1-2-4-8 positive. 

3 . Modular Interface capability. 
4 . Internal Calibration - Zener reference . 

PRfCHS l/ru.Jd 157/. 1 ')NUII , I!o eil'! .IIJO() ~ I) 15. .lIodd J57<) ... .!.f5. 
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Wideband 
True RMS Voltmeters 

~ 	,

Series 323 
, 323 

• 	 Meaningful RMS Measurement s - 

Including Harmonics and High Crest 

Factors. 


• 	 True Portability -- Line/Rec harge 

Battery Operation. 


• 	 Hig hest Re adab ility - Logarithmic 

Voltage Scales for Consiste ntl y High 

Reso lution; Linear dB Sca les. 


• 	 Greatest Versatility JOHz to 
20MHz ; 100t-tV Sensitivity; 1'7r Basic 
Acc ura cy. 

• 	 High Reliability - no vulnerable 
thermocouples; 500V ove rload pro 
te ction , a ll ran ges. 

Series 323 True-RMS Wide band analog 
AC voltmeters are the /l/ost sophisl i

cc7led , /l/ost ciCCI/rate, widesl /;J,7IIdwidlh 
instruments of their kind. They feature 
the world-famous Ballantine loga rithmic 
voltage sca le (linear dB sca le) providing 
constant read ing accuracy, end to end, 
and they employ the most advanced 
broadband , high-nest-fa ctor, truc-RMS 
measurement circuit ever provided in 
this class of instrumentation . (This 
circuit ac tually lIIeasures the RMS 
value, and is not to be confused with 
"RMS calibrated ," average-responding 
devi ces.) 

The all-solid-state Series323 Voltmet er/ 
Amplifiers have a ban dwiclt h o f 2 Hz to 

20MHz (usable to beyond 50MHz at 
reduced accura cy) - widest bandwidth 
in the field. The accuracy from 50Hz 
to 2MHz is ±I % f.s. or ±27r rclg, with 
gradually broadened tolerances ab ove 
and below that band.lts high sensitivity 
"nd logarithmic scale permits readings 
as low as JOOt-tV to /11 1/ clcCllraev' The 
wide bandwidth and high crest-faclor 
ratio ensures valid RMS readings even 

PRlctS IIockl J}J frut' R 11.\ I (lllm,," r /cull,'11 

323 & 323-01 323-06 & 323-07 323l Series 

Voltage Range 


MODELS 
300t-tV to 300V. 

ranges. 
300t-tV to 300V, 12 1, 100t-tVto330V, 12 

I ranges plus "METER 
+10dB" mode 

Deci bel Range - 70d B to +50d B, - 78dBm to +52dBm, - 70dB to +50dB 
referred to 1V. OdBm : 1 mW/600n 

(Models 323L-06/07) 

Frequency 

OdBm - 1 mW, 600~1 

10Hz to 20MHz (- 3dB, <AHz and >SOMHz) 2Hz to 20MHzRange 

Accuracy 
 10Hz-2MHz: ±1% f.s. or 

better, increasing to 15% at ends 01 range 
50 Hz-2MHz: ±1 % I.s. or ±2% rdg, whichever is 

12% rdg whichever is 
(±1 0% above 1OOV on upper ranges) . better, increasing to 

±3% at 2Hz and 10MHz 
and 15% at 20MHz. 

Response True RMS for wide range of waveforms. 

Input Imped . 
 2 megohms shunted by 1 5pF, 125pF, 1-30mV f.s. ranges). 

Crest Factor 
 5:1 at full scale, in creasing to 15:1 at 1/3 full scale. 
Scales 

Logarithmic 
 1-3 and 3-10V 


0 .3-1.06V 

Decibels 


1-3 and 3-1 OV 0.095-0.33 and 

- 8.2 to +2.6dBm 0-10dB 

CMRR 


0-10dB 
> 120dB, DC to 1KHz; >80dB at 1MHz. 


Output 
 Rear BNC connector. -0.1 V to 1 .OV ±1 % for 
each range simultaneously with meter reading, 
proportional to square of input voltage. 

Power 105-135/210-270,50 to 420Hz, 6W. Optional internal rechargeable Requirements nickel-cadmium battery (in Models 323,323-06, 323L, 323L-06 only), 

Dimensions 6.1" high x 7.8" wide x 10.2" deep. (15.5 cm x 19 .6 cm x 25.9 cm.) 
Weight 9.5 pounds. (4.3 kg .J14 pounds shipping weight. 16.3 kg.) 

Options 
 Series 600 Shunt resistors for current measurements, 1 0t-tA to lOA. 


Model 1301 80dB HV Probe for measurements to 1OkV. 

Model 800 Rack Mounting Kit. Accommodates one or two Series 323 

instruments in 19" rack (7" high). 

Model 618 Terminal Adapter , BNC female to single binding post. 


for noise waveforms , pulses, and ot her 
signa ls rich in harmonics. 

Model s 323, 323 L, 8nd 323-06 may be 
operated from line power or rech arge 
able battery; Models 323 -0 1, 323L-OI. 
and 323-07 from line only. Models 323
06/07 provide d Bm sca les, re fercnced 
to 1 milliwatt into 600 ohms as 0 dBm . 

Optional accessories include the Model 
130J High-volt age, 80dB Attenuator 
Probe lor measurell1enl to 10 ,000 Volts 
(up to 1 MHz); Series 600 plug-i n Shunt 

(i/' 111/, \1) -_ , Iffldd ,C.I Iii, lulll, hIlI 1111, 011/1 

Resis tor Assemb lies for current meas
uremen t; and the Mode l 800 rack 
mounting kit for installing one (or two) 
323 voltmeters in a 19" rack. 

Other feat ure s include: rechargeable 
battery option; adju stab le time con
slant; isolated signal ground; and posi
tive over load protection . Series 323 
Voltmeters are the iliS/nll/lents 0/ 
c/Joice ror mod ern labora to ry, prod LlC

tion, and field measurements of tru e
RMS AC . acknowledged standa rd
ards of the indu st ry . 

\ -; 7;; 
MnJl'I3}} lit., >om,' f1\ .1'1 "'Icpl OJI1=/IIIII' fJI)llU,. 'II')~ 1/,,1,1 ,'::,' 07 1011/1 II J 'i 1111 I'wllill uoll \51' 
,If"J('/.I::31 : .laIlTI t/I.I'.?,/of/I 'If __'111 /11 hUIHIi.,d,iI -I/'. 1/"cI,/,'1,11)/ ' \1I1II1 ,1\ ~',' / Imllll/l 1111i1 . (,(j~ 

.1loJd3::JJ.ill,..mlllt 11.\ 1_.11. {'.-u l ll IJclB=JIIIII' M)tIH '_" . 1/".1,1,::,/ ii' ,(Jill. 11.1._','/ IIlI . /II/I/lIIet '"/r ~II:!F 
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O. 303 

Logarithmic 
AC Voltmeter/Amplifiers 

' 

Series 303 

Highest Readability - Logar ithmic 
Vultage Scales for Consistently High 
Resulutiun; Linear dB Sc~les. 

• 	 Greatest Versatility in It s Class 
2Hz-6MHz; 300J.1V to 10kV Ranges; 
I',7, B~sic Accuracy . 

• 	 True Portability - Line/Recharge Series 303 instruments provide not 
able-Battery Operation. only high-accuracy, broadb~nd AC 

mcasurclllen ts (average-respond i n g. 

MODELS 
303,303·01,303-09, 

without Probe 

303·50 and 303-S1 with 

Model 1303 20d B Probe 

Voltage Range 
300jlV 350V 

112 ranges, ImV FS to 35OV) 

3mV-1000V 
(11 ranges, 10mV FS \0 IkV) 

Lowest indication in 

"Meter +IOdB" Mode 
lOO!'V (IOHz - IMHz) IrnV 1100iiV without Probe) (IOHz- IMHz) 

Decibel Range 
- 7BdBm to +S2dBm; 
OdBm • I mW/600I! 

- SBdBm to +62dBm; 
OdBm · I mW 1600l! 

Frequency RangE! 
2H z- 6MHz 

I Hz - lOMHz t3dB b<lndwidth) 
Except 303-09 tsee note I) 

Accuracy 

(% of reading) 

(s~ note 2) 

!" 1%,30Hz - IMHz 
± 2%,20Hz - 2MHz 
l 3%. 10Hz - 3MHz 

Wirhout Probe 1 S% 2Hz - 10Hz With Probe 
to 3SV, ~. 5%, 3MHz - 6MHz to 3S0V 

35 350V 110%. 3MHz - 6MH z 3S0- IOOOV 

Response Average, caliurated in AMS of a sine wave. 

Scales 
Logarithmic voltage scales, 0 .9 to 3 .5 and 2.8 to 11 . 

Lineer decibel liCBle. - 8 .4 to +2.4dBm; 

Input 

Impedance 
10 M I! 1115-2SpF 

10 M I! II 7.5pF 

t25pF without probe) 

Amplifier Mode 
Gain 40dB 'O.SdB, 2Hz- 6MH, Full scale oulput 0.1 V RMS . AC coupled. 

Source resist.mce 15012. Input noise < 30 JJV. Model 303-09 has DC as well as AC output. 

Power 

Requirements 
1201240V, 50-420Hz, 3W. or rechargeablt! nickel cadmium batti!'rv . 

(Models 303-01 and 303-51, line power supply only). 

Dimensions 
--

6.1" high x 7.f!' wide x 10.2" deep. t 15.5 em x 19.8 em x 2S.9 em.) 

Weight 
303 end 303·50: 8 Ibs. 13.6 kg) net, 12Iu<. 15.4 kg) shipping. 

303-01 and 303-SI: 7 Ibs. t3.2 kg) net. Illhs. IS .O kg) shipping. --
Rack Mounting 

Model BOO A3Ck Mounting Kit 
accommodates onE! or two Series 303 instruments in 19" x 1" Rack . 

Prices 
303: S395 303-09: $425 
303-01: 335 

303-50: SHS 
303·51 : 385 

Note 1: 	 Modt:1303-09 is an environmentahzoo, 4MHz version of 303 ·0 1, 100 ,uV to 350 Volls (l mV FS to 350V FSl. 
Lin ~i1r VOltage scale. 

Note 2- Accuracy in "Meter + IOdB" Mode is ± 1% f s. 1 DOHz-lOOk Hz, .!:2u , f s. 50 Hz-200kH z, ±3';'1l f s. 20Hz-500kHz , 
: 5% I .s. 10Hz-IMHz. 

l! 'lid 	'Ii /_(/1) t 'IIII1W(llIt·/tfalc:t'" 

RMS-calibrated) but al so function as 

precise-gain broadband AC amplifiers 

of excellent linearity and st~b ility. 


Despite their moderate price, they pru

vide performan ce that is unsurpassed in 

thi s class of analog AC in strument s. 

The uniyue Ba llan,tine lugalitltmic

voltage display (Iinear-d B scale)ensLJres 

uniform resolution and highest usable 

accuracy over the entire extent of every 

range . 


The solid-state Model 303 has a range 

of 100J.1V to 350 Volts (to 1000 or 

10.000 Volts with optional probes) 

over a frequency range frolll 2Hz to 

6MHz and is usab le with re duced accu· 

racy to beyond 12MHz. All ranges are 

protected to 350 Volts. The midband 

acc ur~cy is ± I r;~ of reading from 30HI 

to I MHz, with broader toleranc es above 

and below that band _ The alllpliCier 

Illode provides 40d B or ga in, over 21 Iz 

to6MHz, with a linearity of better than 

±0 5d B, up to 100mV output. Line or 

rechargeable-ba t tery opera t ion 

Model 303 (M odel 303-01. line only). 

Option al Model600 shunt re si stors Cor 

cur ren t -measurement (I OJ.1A to 10/\) 

Half-rack packaging allows un e or t,'l) 

303 voltmeters to be mounted in ~ 


19" rack wi th the Model ~OO R~ck 


Mounting Kit. 


Thousnnd s uf Series 303 instruments 

are in service in leading electronics 

facilities allover the world pruof 

of their great value and versat ility. 


PRIC[ S .\lode! JI/.? SJ'H. Mlld.!1 )(}J·U I , .U5 
'-Le5. Modt'l IOJ-50 . .)./ ,Ij, Model JU)·51, '5)8_,. 
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Auto-Balance 
AC/DC Transfer Standard -.-

CJto ,Model 1600A ATS .
. S •- • . '"• . • 

• 	 Automatic Direct-Read ing True-
RMS measurement s. 

• 	 Primary-St andard Accura cy and Sta
bility; NBS-Referenced Calibration . 

• 	 Minimum Operator Manipulation 
eliminates Error. 

• 	 Saves Time - eliminates multi-step 
procedures. 

• 	 Simplified Operati on- no ca li bra
tion adjustment s. 

• 	 Manual Balancing Capability. 

Model 1600A ATS is a unique Ballan
tine development. It provides all of the 
primary-standard acc uracy and stability 
of the finest manual AC/ DC tran sfer 
sta ndards , iilcludiilg Irac e,lbility {oIVBS 

ultimate referel7ces - yet does not re
quire the labor ious and error-provoking 
manual-ba lanc ing manipulat ions oth er 
wi se required for primary-level AC 
measurements. 

In essence, the Model l 600A ATS 
automatically compares the hea ting 
effect of an internally servoed DC volt
age with that of the AC' input , and a t 
balance, generates a DC voltage having 
the same heating value as the AC input, 
over broad range s of frequency and 
crest factor. The DC' may then be read 
on an external primary-standard poten
tiometer , or a DVM of appropriate 
accuracy and resolut ion. The reali zab le 
abso lute accu ra cy of the I(,00 A ATS , 
with reference to the NBS AC'IDC'
differen ce standard, is better than 
± IOOPPM , over a frequency range of 
20Hz to 20kHz. At somewhat in creased 
uncertainty, the banuwidth is 2Hz to 
30MHz. The sys tem is usab le to beyond 
IOOMHz. 

The sa me thermoelement ,lnd coaxial 
attenuators are used for sensing both 
the applied AC and the internally de-

PfUCI.\' . 1/,,11;-/ I MI!!. I , ,..-'1511. II,,",", 11M/f), ! 

Input Voltage Range(12 Ranges) 0 .25 - 0.5/1/2/4/8/16/32/64/125/250/500/1000 vol ts. 

tnput Sensitivity 200 ohms/vol t ±5% (0.25V - 32V ranges) 
±2% (32V 1000V ranges) 

Frequency Range DC and 5 Hz to 30 MHz, usable 2Hz to 100MHz. 
Calibration Uncertainty: DC,6 Hz to 20 Hz, ±0.05% 

Manual mode , referenced to DC. 20 Hz to 1 MHz, ±D.01 % 
NBS certified standard DC,1 MHz to 10 MHz, ±D.05% 

DC, 10 MHz to 30 MHz, ±O .2% 
Special calibration to uncertaint'" of 0.005% available at 
additional cost. 

Auto Transfer Mode Manual-mode accuracy plus 0.005% of range . 

Balance time 1 0 to 1 5 sec typical (depends on thermocouple time 
(auto balance modes) constant!. 

DC Output Voltage Equal to True-RMS value of input voltage (0.25 to 1000 
volts @ up to 2 mAl. 

DC Output Resistance 0.1 ohm to 10 volts, 1.0 ohm to 100 volts, 10 ohms to 
1000 volts. 

DC Output Stability ±50PPM Short term (1 to 3 sec @ constant ambient temp.) 

DC output ripple & noise (rms) gOdB below full scale or 100 J.N, whichever is greater. 

DC search meter accuracy ±5% (0 - 1 .6 scale with front panel multiplier indicator). 

Null resolution; manual mode 0 .005% minimum per minor scale division for 5 divisions 
either side of zero . Resolution decreases thereafter. 

Overload protection peak-sensing circuit trips at approximately 125% of selected 
range for sinusoidal input signals . Protects each range to 
1000% overload or 1500 volts, whichever is less.' 

Crest factor Greater than 10: 1 with overload protection circuitry 
disabled 2:1 in normal mode. 

Remote operation of By external contact closure through rear connections. 
AC DC transfer 

Power requirements 115 or 230 VAC (switch selectable), 50 or 60 Hz, 0.45 amps 
@115V. 

Warmup time Nominally 20 minutes. 

Operating temperature +1 OoC to +40oC. 

Size 17" wide x 17" deep x 7" high (43.2cm x 13.2cm x 17 .8cm) 

Weight 40 Ibs . (88 kg) net; 561bs . (123 .2 kg) shipping. 

• Overload prO tection circuit can be complete ly remo ved from measuring cir cu itr y by mea ns of 
PUSH TO DISABLE switch. This permits AC-DC transfer measurements in st r ict ac corda nce 
with NBS practi c e 

NOTES : Accuracies of the 1600A are ref erenced to the midpoint of a Genera l Radio 874 "' T " 
c onnecto r , and a Ballantine 11 600 A Tran sfer A ssemb ly , certified by NB S to have an AC / DC 
difference uncertainty o f less than ±O.005% to 20 kHz . 

Cor r ection data are av ai lab le from Ballantine for the .25 to 8 volt ranges to provide accurac ies 
w ith in ±1%from 10MHz to 30MHz. This isa n extra -COS10ption. Correspondence is invited on 
o t her correction data , on use beyond 30 M Hz , and on remote programmability of attenuatar. 

NBS Test Reports c an b eobtaln ed on the11601A AT S Tran sfer A ssembly with an uncertainty 
o n AC-O C d i fference o f less tha n ±G .005% up to 20 kHz . 

~2·N.s "Ii'\" I t'st l~l'I/(1f1 d ll I {flOIA , ' _'50. 

veloped DC balancing Voltage. Both 
atlen uators and thermoelement are 
housed in a Transfer Assembl y (Model 
I 1600A) that may be easily removed 
for use as a conven tional AC/ DC trans
fer standa rd or for sh ipment to the 
Nati onal Bureau of Standards, for 
ca libratio n and certifi ca ti on. 

Thi s unique instrument makes possible , 
for the fir st time , automatic and direct
reading True -RMS AC measuremen ts at 
the limit of the state of the ar t 
without ope rator error , in second s. 
Every standard s laborato ry and central 
ca libration facility shou ld investigate 
the acl vanta ges of thi s uniqu e modern 
automatecl in strument. 
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UHF Calibration Standards 


Model 440 Micropotentiometers 

The Model 440 Micropotentiometers 
are the only commercially available de
vices capable of developing accurately 
known NBS-traceable microvolt-level 
signals from DC to 900M Hz. Based on 
the Selby National Bureau of Stan dar us 
design, the Model 440 consists of a 
UHF thermocouple in series with a 
special thick-film radial resistor. When 
the combination is connected to an 
external signal source , the voltage drop 
across the resistor, which constitutes the 
low impedance output, can be held to 
a known value over the entire range of 
frequencies by monitoring the DC out
put of the thermocouple. Each thermo
cou pie-resistor comb ina tion selected 
can be operated over an output voltage 
range of 4 to I within the overall limits 
of 17J1V and IAV RMS. Ideal for cali
bration of AC voltmeters, oscilloscopes 
and signal generators. Calibration to 
SOOMHz is included in the moderate 
price. A complete Micropotentiometer 
Kit , containing five resistors and three 
thermocouple housings, is available . 

Model 390 A-T Voltmeter 

The Mouel 390 A-T Voltmeter is also 
exclusively available from Ballantine 
Laboratories. It is a laboratory reference 
standard designed for calibration of AC 
voltmeters above 0.5 Volt , at frequen
cies from I M Hz to IOOOM Hz. The 
instrument consists of a stable, adjust
able waveguide-below-cut-off attenuator 

feeding a UHF thermocouple. Micro· 
meter setting for standard DC output is 
determined frolll NBS calibration at 
various frequencies and voltages. Cali· 
bration by NBS is required , but not 
included in the base price. Design is 
based on that of Myron C. Selby and 
L.F. Behrent of NBS. 

These primary·standard devices belong 
in every calibration and standards 

Series 1394 Coaxial Thermal 
Converters 

Using AC/DC transfer tehcniques, 
these wide-range RMS voltage standards 
provide voltage measurements accurate 
to ±0.027c as well as precise frequen cy 
influence tests. Based on design and 
development by F . L. Hermach of the 
National Bureau of Standards. 

SPECIFICATIONS 

Model 
Nominal 
Voltage Range 

1394 ·0.5 0 .5 volts 0.1 to 0 .67 volts 
1394·1 1.0 vol ts 0.2 to 1.35 volts 
1394·2 2.0 volts 0 .4 to 2.7 vol ts 
1394·5 5.0 volts 1 to 6.7 volts 
1394 -10 10.0 volts 2 to 13.5 volts 
1394-20 20.0 volts 4 to 27 volts 
1394-50 • 50.0 volts 10 to 67 volts 
1394-100' 100.0 volts 20 to 135 volts 

"Models 1J94-50//00 calibrated 10 JOMHz, 
usable 10 lOOMHz. 

Uncertainty of AC/DC Transfer Difference
as referenced to NBS certified converter . 

DC, 20Hz-50kHz, ±O.O I'I; 
DC, 6Hz-JOMHz, ±O.OS':''
DC, 10MHz - 30MHz. ±O.2';' 
DC, 30MHz-60MHz, ±O.sr; 
DC, 60Ml-lz -I OOMHz, ±J .O','} 

Input Resistance: 200 ±]O ohms/nom. volt. 
Input Capacitance: 5 pf nominal. 

facility concerned with RF·UHF meas· 
urement. They are widely accepted as 
ultimate transfer standards, throughout 
the world. 

Series 1395A Thermal Converters . 

Broadband primary-standard true-RMS
to·DC converters feature essentiaJly 
constant input impedance and extreme· 
Iy high accuracy over wiele frequency 
response. They provide fundamental, 
low-cost, NBS·traceable means for RMS 
calibration of AC and RF voltmeters, 
secondary-standard AC sources, signal 
generators, amplifiers, detectors etc. 

SPECI FICATIONS 
Calibration Accuracy (AC·DC difference): 

Frequency Meas . Wi th Reference 
Uncer! . Range to Standard 

20Hz - l MHz Within ±oOl % ±o.06% 
5Hz - l0MHz WithIn ±o .05% ±o.12 % 

Voltage Ranges: 


Model IJ95A-J: 3 Volts RMS max input. 

Model IJ95A · I: I Volt RMS max input. 

Model 1J95A·0.45 :0.45 Vott RMS max input. 

Model 1395A·6: 6 Volts RMS max . input. 


Input Impedance: 50n ±o.lsD, to IOMHz. 

Output Impedance: Less than loD. 
Open Circuit Outpul Voltage (full-scale 
input): 7.0mV±J2%. 
Max AC/ DC Reversal Error: 0.05%. 
Dimensions: 1.5 in. Deep x 1.44 in. High x 
Long (exclusive of connectors) 
Weight: 2.2 ounces. 
Connectors: Mate BNC, input; 2 turre t lugs, 
output . 
OPTIONS: NBS-traceable catibration report 
to 60MHz (Option-OJ); to IOOMHz (Option
02) . Include individual correction chart 
covering frequency range specified. 

I'RICI'S. Moue/·NO ,lftc}'OpOJf>lI IIOlllf'/('f , inc/uues Olll' huuslng Ililli IIt"flnllL'u lIplc ulIJ re,-i .llor (In.l· NBS clllibratioll) , ~L'Y5. 


ELI( It <ldt/aim/af rt'lil'lur. rlulltlarJ .'alut'. '175, Ipt'<'Iall'alll£'. ~ 1'1-. 

l/odel.J.J/J-O / \[1("fUPOII!II(WIIW/t'f 1\/1 ' 5 rl:,iHorl , J lit tlflIlOC(!tlll/c' /wl/singl ii/ mailtlKall.l caI<' (h'l's \B.S caltbralioll), SliM), 


.1/wJd '/YU ,1 I l 'oJlmeler, ,' 1 ~'J5. 'l foJI'/ :!JYO Tee .1dllpter , $]U(), 

S,'/,;el / JI).J Cuaxial T/wf/lwl (iJ/llw/!'n 11,510 J ()~ ' IIlm/illul ~ '(/Ilugl' ~ 1115, 50 and J()() V, ~1\15, 


Sf'ri!?1 I It) 'i t IIll'mllll CIJIII 't!rlt'r.1 '\ /)() ('U('" {nn'pl /J9511 (P , '\ 151i) 
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Wideband Portable Dual-Channel Oscilloscope 

Model I066A 


SPECIFICATIONS 

CATHODE RAY TUBE 

5-inch rectangular CRT. llluminated graticule with 

6 x 10cm display area. 4kV accelerating potential. 

P31 phosphor standard, P7 optional. Removable bezel 

permits attachment of osciffoscope cameras and view

ing hoods as well as interchange of graticules. 


VERTICAL DELFECTION 

Dual Channels (identical): YI and Y2. 

Bandwidth (at 3dB down): DC to 15MHz; 5Hz to 

5MHz in cas~aded mode. 2Hz to 5MHz with AC 

coupling (less than 0.2Hz with attenuator probe). 


Rise Time: 24nsec; 70nsec in cascade. 

Deflection Factor: 5mV/cm to 20V/cm in 12 cali

brated steps, 1-2-5 sequence. Extended to I nlY /cm in 

cascaded mode, and to <50V/cm with 2.5: I vernier 

range. 

Accuracy: within 3% (within 6% in cascade). 

DC Drift: <2mm/hour after 30 min. warmup (constant 

line voltage and constant ambient temp. in 20°C to 

30°C range). <lImn/minute within 1st hour after 

30 min. warmup (constant ambient temp. and line 

voltage). <4mm/lO°C drift with temperature. 

Input RC: IMn ±2%/2SpF (AC/DC/Ground 

coupling). 


• 	 Easy to Use - Greatly Simplified 
Panel Layout. 

• 	 Maximum Convenience - Extreme
ly Stable Trigger & Amplifier Cir
cuits, Wide Range of Sensitivities, 
Fast Warmup. 

• 	 Lowest Cost in this Class of lnstru
ments. 

• 	 Truly Portable -Small, Light, Rug
ged, Designed for Dependable Oper
ation in Adverse Environments. 

The Model 1066A dual-channel port
able CRO has all the features normally 
found only in instruments costing twice 
as much. This solid-state professional 
oscilloscope incorporates a 4kV CRT 
supply for bright display on even the 
fastest sweeps - to 50 nanoseconds/ 
cm, for precise fast-rise pulse work. It is 
designed around a premium cathode-
ray tube of advanced design, providing 
exceptional linearity and resolution. e 

Maximum Input: 400V (DC and AC peak). 

Delay Line: Permits viewing leading edge of triggering 

waveform. PC type; introduces non-distorting, bal

anced signal delay of approx. 150nsec. 


Display Modes: 

Single Trace: YI or Y2. 

Cascaded: Y2 and YI. 

Dual Trace: Chopped mode, selected automatically on 

Imsec/cm to I sec/cm time base ranges; 250kHz rate; 

Alternate mode from 0.5 msec/cm to 0.5/lsec/cm. 

Z-axis blanking provided. 

X- Y: via Y I and Y2 identical channels. 

Extemal:X: against YI or Y2, Yl and Y2 dual trace, 

or cascaded Y2 and YI. 


HORIZONTAL DEFLECTION 

Time Base: 0.5/lsec/cm to I/sec/cm in 20 calibrated 

steps, 1-2-5 sequence. Accuracy, within 3% over center 

8cm of CRT scale. 2.5: I verneir extends range to 

2.5sec/cm and 25 sec. full scale. 


x to Magnifier: Extends range to 50nsec/cm. Accuracy 

within 5% over center Scm of CRT scale. Permits full 

screen 10cm display of any Icm segment of normal 

time base. Expands normal time base around center 

(±I .5cm) scale. 
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Other salient characteristics include: 
Protected-FET input circuitry for mini
mum drift, fast stabilization time, and 
low power consumption; single trace, 
dual trace, and X-V display modes; 
built-in signal delay; DC to 15MHz 
bandwidth and ±3% accuracy; 5mV/cm 
sensitivity; amplifiers may be cascaded 
for I mV/cm max. sensitivity (5Hz
5MHz); wide time-base ranges, from I 
second to 50ns/cm; internal calibrator; 
comprehensive trigger controls, includ
ing TV Sync.; will trigger positively on 
as lit tIe as 2mm peak-to-peak. 

The Model 1066A is especially well 
suited to such demanding applications 
as: field maintenance of computers, 
peripherals, data terminals, and other 
digital equipment; communications
equipment maintenance, on modems, 
telemetry, and pulsed-carrier data links; 
maintenance of process servos, aircraft 
control and guidance devices, and 

I 

other A/ 0/A closed-loop systems; and 
field and studio maintenance of closed
circuit and broadcast TV equipment. 

The Modell066A may be ordered with 
a full range of accessories, including 
probes, viewing hoods, and compatible 
CRO cameras. Its compact design (only 
7" x II Yz" x 17"), its light weight (only 
20 pounds), and its high·strength con

struction recommend it for every field 
and bench application compatible with 
its high sensitivity and bandwidth. 

Model 7000A Oscilloscope Camera 

For all standard oscilloscopes with 6 x 
10cm screens. (Other sizes optional.) 
Controls reduced to minimum. Pre
focused, lens aperture preset. Polaroid 
Land Type 20C "Coaterless" ASA-3000 
film provides prints in 30 seconds, re
quires no coating for permanence, at 
lowest cost for any quick-process 
'scope camera. Hooded viewing port 
provides convenient viewing of CRT 
and graticule before exposure. High
quality Oallmeyer f 4.5, 2 A-inch lens. 
Object/image ratio is I :0.65 (nominal). 
Three shutter speeds: 1/25 sec (fixed), 
time, and bulb. Adaptors are available 
for a wide range of oscilloscopes - or 
the Model 7000A camera may simply 
be hand-held in position during 
exposure. 

External X Input: variable in 2 steps, 80msec/cm to 

0.8V/cm (with x 10 magnifier). Input RC, 100kn. 

± I 0%/<3BpF. DC to 2MHz. 


X-V Operating Mode: via Y 1 and Y2 channels. Detlec

tion factor. SmV/cm to 20V/cm, extended t050V/cm 

with vernier. Accuracy, within 3%. Bandwidth (3dB 

down):DC to I MHz (2I-1z-1 MHz, AC coupled). Phase 

shift <10, DC-50kHz; <3°, DC-500kHz (5mV/cm 

deflection factor). 


TRIGGER 

Modes: Normal, free run, automatic (40Hz to 2MHz, 

useful to 20M Hz). Bright baseline reference trace with 

no input (or <40Hz). 

Coupling: AC, AC fast (low frequency reject), TV 

(optimizes frume-rute triggering of sweep). 

Sources: Internal Y I (±) and Y2( ±), External ±, Line ±. 

Trigger Sensitivity (Manual): 

I1C Internal: 2mm p-p, 10Hz to 2MH; I cm at 2Hz 

and 20MHz. 

/lC h'xtenhll- 300mV p-p, 10Hz to 2MHz; I.5V at 

2Hz and 20M Hz. 

TV Intemal: 1em p-p video. 

TV Extemal: 1.5V p-p video. 

I1CF: same as AC coupled source above 50kHz. 


Trigger Sensitivity (Automatic): 

Inley/hll: 2mm p-p, 40Hz to 2MHz. 

ExteYl/al: 300mV p-p, 40Hz to 2MHz. 

Trigger Level Control Range: Internal >6cm (±3cm), 

External >20V (± 10V). Manual trigger level control 

deactivated when uSing automatic triggering. 

External Trigger Input RC: I00U2 ± 1 0%/ 15pF. 


GENERAL 

Amplitude Calibrator: square wave, line frequency, 

I V p-p amp!. ±2%. Rise time approx. 20/lsec. 

Channel Y2 Output: 25mV /cm of Y2 display (0.25V 

max). AC coupled, 5Hz to 5MHz. 

Gate Output: Positive-going nominal 10V rectangular 

pulse with same duration as time base. Flat top and 

fast rise time for probe adjustment. 

Ramp Output: Time base frequency ramp, positive

going nominal BV p-p. 

External Modulation: via rear-panel jack, AC coupled. 

Visible modulation at normal intensity with 2V p-p 

input. Blanking voltage, 60V p-p. 

Power: 95-130V. 190-260V, 45 to 440Hz, approx. 

28W (35VA). 

Dimensions: Case--7"H x 11!4" W x 15\-2" D (17.8 x 

28.5 x 39.4cm). Including knobs, feet, handles - 
7.625" x 12.5" x 17.5" (19.6 x 31.8 x 43.7cm). 
Weight: 19·)4 lb. (9 kg); shipping, 30 lb. (13.5 kg). 

PRICr:S: Model I066A $845: Model 7000A Oscilloscope Camera $ I 65. 
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Oscilloscope 
Calibrator 
Model 6125A 


• 
The Model 6125A provides in one 
compact, easy-to-use package, all facil
ities for the most acc urate calibrations 
of osc illo sco pe parameters possible,ou t
side of the standa rds labo rat ory. It co m
prises three precision instrument s: a 
voltage ca librator; a sweep-time and 
delay-time ca librat or ; and a rise-time 
ca librator. Not to be con fused with le ss 
accurate instrument s of limited range, 
the Model612SA a pproache s secondary
standard accu ra cy and stability in all 
calibrating-s igna l parameters ... yet it 
cost s less than the 3 individual instru
ment s it replaces. 

VOLTAGE CALIBRATOR 

An accu rate DC voltage , positive, nega
tive,or zero, and a I kHz positive-going 
square wave are provided for amplitude 
ca lib ra tion. The main output voltage 
control switch is designed to co rres
pond with that on most osc illosco pes. 
Pushbutt on swi tching, plus a deviation 
con tro l, co mbine to allow t he deviation 
meter to indicate perce ntage error 
directly. The I kHz sq uare wave is 
crystal controlled. 

TIME CALIBRATOR 

A high-stability quartz-crys tal control
led I ime-mark genera tor provid es time -

PRIer. .Hodd hi :!5_-1,~ no:. 

calibration pul ses. The sec tion is split 
into two ranges , each with its own out
put. The time per divi sion swit ch corres
ponds to that on most oscilloscopes. 
Pushbutt o n switching , plus a deviation 
control , combine to allow the percent
age error to be read directly from the 
deviation meter . 

RISETIME CALIBRATOR 

A I Hz-! MHz squarewave having faster 
than I nanosecond risetime is provided 
for risetime measure ments. Both the 
risetime and Ihe bandwidth of the 
ampli fier ca n be checked , using t his fast 
pulse . The time base of the osc illoscope 
is first cali brated with the Model6! 2SA 
and Ihen the risetime of the calibration 
pulse is measured on the screen. 

The ultra-high speed capabilities of the 
Model 6 12 SA, permit precise ca libra
tion of realtime scopes with IOOMHz 
bandwidths, and it is usable up to 
SOOMHz bandwidth . 

SYNCH RON IZAT10N TRJGGER 
CHECK 

A SO/60Hz sinewave output of va riable 
amplitude is available for th e checking 
of trigger circu it s at line frequen cy. 

SPECIFICATIONS 
VOLTAGE CALIBRATION 

Ranges: (a) Volts /diviSion 1 O/JV to 20V 

in 1,2, 5 s teps. 

(bi Multiplier X 3 , 4 ,5,6. 8 . 10. 


Output Modes: AC 1 kH2 posi tive gOing 

square wave (crysta l controlled). 
DC Positive or Negative . 
Zero . 

Accuracy (with lMSlloadi: 

Less than 0 .25% if,/JV below 50mV. 

Less than 0 .25% ±so1N at 50mV and above. 


Ripple and hum: Less than 0.1 % • 2/JV 

peak to peak . 

Square wave risetime: less 1 han 5J..lsec. 

Square wave overshoot : Less than 0,5% 

Regulation (for 1 MSlload) : Vanes be
tween 0 and 0.25% depending on setting. 


Deviation ranges: ±3% and ±10%. Ana log 

meter with indicator light. 


Deviation accuracy: ±1% FSD t- 2.5% of 

reading . 


Reference: High quality lener diode . 


Temperature coefficients : 

Reference 0.002%jOC. 

Output better than 0 .01 %!oC. 


Stability: 0 ,1 'lr./year non -cumulative. 

TIME CALIBRATOR 

1. Time Output 

Ranges la) 100nsce/d; vision - -0 .5see/ 

division in 1,2,5 steps. 

(bi Multiplier X 1 ,2 , 5,10 . 

Amplitude: 1 V p.p. into SOn. 

Pulse Shape: Spike, width a t base generally 

20% of pulse interval . 

Accuracy: Crystal locked 0 .01 %. 

Deviation ranges: ±3% and ±10%. Analog 

meter with indicator light. 

Deviation Accuracy: 3% ran ge, 0 .1 %; 

10% range . 0 .2%. 


2 . H.F. Output 

Ranges: 10,20,50 nsee. 

Amplitude: 1 V p.p into 5OU. 

Pulse shape; Sinewave . 

Accuracy: Crystal locked 0 .01 %. 

Deviation ranges: Not available. 


RISETIME CALIBRATOR 
Amplitude : Continuously variable square 
wave between 200 and 250mV p .p into soH 
Risetime : 1 nanosecond positive going. 


Period: 1 J.1sec to lsec in decade steps . 


Overshoot: less than 2 %. 


LINE FREQUENCY 
SYNCHRONIZATION/TRIGGER CHECK 

Amplitude: ContInuously variable sine
wave 0 - 1 V pp from 2kUsource . 

Frequency : 50 or 60Hz as line. 


Waveform : As line. 


GENERAL 

Power: 100/125Vor 200/240V, 

50/60Hz, 17 WaIlS . 


Temperature range: 

Operating +10 oC to +50oC. 

Storage _lO oC to +70oe. 

Dimensions : 16Y,'W )( 5 Y,,"H x 11 \~, "D 


(42 cm, 14 em x 27 cmJ. 


Weight: 15 pounds (7 kilogramsl. 
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Precision AC/DC'" \\, High Voltage Calibrators 
Series 421 

MODEL 421A 

SPECIFICATIONS - Series 421 

Output Modes 

• Saves Time - speeds calibrations by 
simplifying procedures, eliminating in
termediate se lf-c hec king, obviating re
sult in terpret ation. 

• Simplifies Operation and Trnining 
- eliminates error ca lculations, pre
vents reading or int erpretation e·rrors. 

• Conve nient - fast warmup , high 
long-term stabilit y eliminates need for 
frequent verifi ca tions. 

AC : 400Hz or 1000Hz, RMS or Peak-to-Peak. 
DC: Positive or Negative . 

Voltage Ranges 
AC : 1.11mV· to 111 V · ,400Hz or 1000Hz 100 to 1110V,400Hz only. 

DC : 1 .11 mV' to ±111 V· (421 A); 1.11 mV' to :!:300V' (421 B). * Full range. 

Accuracy IOutput EMF, full range) 
AC/DCto lllV : ±o.l%. 
AC 100V to 1000V, 400Hz; ±o.3%. 
DC 100V to 300V: ±o15%.,(421 B) . 

Linearity of Controls 
AC modes : ±o .05% of setting 
DC modes: ±o.l % of setting (1/10 full to filII range). 

Source Resistance 
AC (all models) : ±lOOOn (1 kV range) .to 0.6.Q ±30% 11 V) and 2.2H±10% (1 mV) 
DC (421 A): l000n±5% (100V range) to 10.Q±2% 1100mV) and 0.22n±20% (lmVI. 
DC (421 B): 2n ma)( (1 kV range) to 100n±2% IlV) and 0 .22'(2±20% 11 mV). 

Stability : ±O .Ol % (1 hour) , short time . 

Calibration : Certificate supplied. Recommended calibration period: 1000 hours 
operation or 6 months. 

Waveform: Distortion : 0 .15% ma)( . Frequency : ±2%, nominal. Hum and noise : ±o.05% 
of full range ma)(. Ripple (rms) on DC : 0.1 % of full range ±50/1V. 

Warm-up Time : To 0 .05% of final value in 20 minutes . 

Power Requirements : 120/240V, 50 - 420Hz, 40W. 

Error Computer : Error range : ±5 .3%. Accuracy of setting ±o.05% ±o .l of setting. 
NOTE : Error computer may be used e)(ternally with Model 421 A or may be 
mounted in the same rack panel with it 1421 A-S3!. It is built into Model 421 B. 

Dimensions 
Model 421 A, Portable : 13Y, "H)( 7'h"W)( lOW' D. (34.3 cm)( 19 cm)( 26.7 em). 
Model 421 A-S2/S3 Rack : 7" H )( 19" W )( 10" D . (17.8 em )( 48.25 em )( 26 .7 em). 
Model 421 B, Portable: 7" H)( 13"W)( 10"D. 117 .8 cm)( 33 cm)( 26 .7 em). 
Model 421 B-S2. Rack: 7" H )( 19" W x 10" D . (17.8 em x 48 .25 em x 26 .7 em). 

Weight 
Model 421 A, Portable: 19 lb. (S .6 kg); shipping - 25 lb. (11.3 kg). 
Model 421 A-S2, Rack: 20 lb . (9.1 kg); shipping - 261b. (ll.S kg). 
Model 421 A-S3, Rack: 21 lb. (9 .6 kg) ; shipping - 271b . (12 .3 kg!. 
Model 421 B, Portable : 20 lb . (9.1 kg) ; shipping - 26 lb. (11 .8 kg). 
Model 421 B-S2, Rack: 21 lb . (9.6 kg) ; shipping - 27 lb. (12 .3 kg). 

• Flex ible - wide ranges, high reso lu
tion, low source impedance, both AC 
and DC. 

Series 42 1 Precision Ca libra tors, despi te 
their moderate prices, provide every 
facilit y for rapid, high-confidence ca li
bration and standardiza tion of a wide 
range of AC and DC instrume nts. Os
cilloscopes, analog voltmeters. a ttenu
ators, DPM's, and DVM's ca n be chec k
ed ove r a wide range of volt age levels , 
on both AC and DC scales. The 42 I A 
provides 0 to ± II 1.0 Vo lts DC, 0 to 
II 1.0 Volts AC at 400Hz and 1kHz, 
and an additional ran ge of 100 to 1000 

Volts at 400Hz. Distortion on AC is 
less than 0.15 %, and both RMS and 
peak -to-pea k modes are provided . The 
Mod el421 B has an extended DC voltage 
range, to ±] OOV. 

A uniqu e deve lopme nt of Ballantine 
Laboratories, the Model 242 1 Er ror 
Computing Accessory , provides quick, 
easy readin gs directly iJl percent of 
abso lute error, tracking error, or track
ing error in the prese nce of range error. 
Model 42 1 B ha s the error-computing 
facility built in. 

These ca librato rs are the first choice of 
cos t-conscious labora to ry, production , 
and quality-control supervisors through
out the indu stry. 

PRICI:.S 
Hndd -I~ I I , IL. Dc 1/" Ca/lhrolor. $. 7>1 ). 
.Hod'" J~ I , I -S.:' ra('k 1I/(llIIlll'd ,W\';OIl '825 . 
,III/dd -I:; /..1 -S.I rad 1I111/11II('d WI/It I:.'rmr 
COIII/wh'l' , '8<)5. l'u"t'l4~ IH. wllil ",I/If-ill 
I;'rrur COIli/'lIler, '\ 12')5 
lIoJl' / .!-I.! I I:'rror ('Oil/pliler. \ ';5. ()pflUllal 
I '"illigI' SlolI/iard, Modell .HIIB , SfOil . 
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Special-Purpose AC 

VoltmeterIAmplifiers 


-
MODEL 310B 314A 320A 121A 340 JOOH 

VoU"1J1!; HallQ(' TUClj.lV IlJ l OOV ' 	 l (K~V ILl 3J(lV I II 100itY to ]Juv rAMSI ' .1OOtJV 10 :lV JOtJV III 3:JOV 
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A ccessories 
Note: Spec ial accessories for partic ul a r instru
ments are listed o n the appropr ia te pages, 
Listed below a re accessories usa ble with a 
number of different instru me nt s, as we ll as 
special accessories for th e Ba llant ine instru 
ment s listed on thi s and the fo llow ing pages, 

Shunt Resis to rs, Series 6 0 0, for c urrent 
m easureme nts u p to 10 am pere s (lo w er lim it 
var ies with vo ltmete r used -- as low as 1/1A 
wit h Model s 3 10B, 3 14 A, and 320A). Six 
model s from 0.01 to 1000 ohm s, 
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Rack Mounting Kit, Mod el 8 0 0, for mount
ing one or two half-rac k in strument s suc h as 
the 303 and 323 Series, 

Probes, Capac it ive 80d B attenu a tor p ro bes 
for measurem ents to 10kV. Model 1301 , 
with plug for W' spac ed binding po sts, Mod el 
13 1 I , wi th co nnec tor fo r UHF fem al e . 

Fo r Model 3 14 A AC Voltmete r: Mo d el 53 14 
20dB probe; Model 6 31 4 Ada pter ( to N / BNC 
mal e) , 

Fo r Moder 3 17 AC Vo ltmet er : Mod el 23 17A 
Ca thod e F o ll ower Probe for measure ment s 
u p to 350mV ; Model 3 3 17 30d B At te n ua to r 
fo r u se wi th 23 17A fo r mea su rements fro m 
300 mV to 350V. 

For Mo del 34 0 True-RM S Voltme ter : 4 0 d B 
Att e nu a tor s: Models 1340 and 63 40 (H V), 
Model 4340 Probe Tip Adapte r ; Mode l 5340 
T ee Ad apt e r. 

For Mo del 345 DCI AC Volt/Ohmmet e r: Se t 
of Pro bes with cable a ssembli es: P/ N83 00 , 
AC; P/ N830 I, DC ; P/ N8 30 2/o h ms ; P/ N8303 , 
com mo n, Mo d el 134 5 T ee Adapter , 50Sl.line. 
Mo del 3345 HV Pro be. to 10k V DC. 

Cables, Tee and Te rmin al Adapters, Ba ll a n
tine pro vide s, a t mod es t pri ces, eve ry kind o f 
ada p te r a nd ca ble accessory requ ired by 
sta ndard la boratory and pro du c tio n tes t pro 
cedures, Consult factory or local fi eld rep re· 

sent ative . 
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Ballantine 
Instrumentation Classics 

It has proved next to impossible to 
discontinue a Ballantine instrument , In
deed , the very first Ballantine commer
cial-production design , the Model 300, 
was finally removed from active produc
tion in 1966 (28 years after its intro
duction l ) , and requests for it continue 
to arrive regularly, For the convenience 
of engineers who have standardized on 
these "c1assics"ofthe measurement art, 
intermittent small-scale production is 
maintained on the models listed below 
, , , all of which have been superseded 
by more modern, more capable, and 
generally lower priced , designs, Please 
inquire before ordering, 

e SPECIFICATIONS 

Model 300E Voltmeter/Amplifier, for 
systems use, 30Hz to 100kHz, 300pV 
to 300V, Linear dB: -10 to +JO, 
Mechanica lly programmable , Half-rack, 

Model300G Voltmeter/A mplifier. 
10Hz to 250kHz, I m V to JOOOV, High 
accuracy: l o/c rdg, 20Hz to 20k Hz" 

Model 302C Battery operated Volt 
meter. 2Hz to 150kHz, 100J.N to IkV , 

Linear dB: 0 to 20, 

Model 305A Peak/Peak-to-Peak Volt
meter/ Amplifier. 5 Hz to 500k Hz (har
monics up to 2MHz), ImV to IkV , 
Linear dB: 0 to 10 , 

Model 316 Peak-to-Peak Infrasonic 
Voltmet~r. 0,0 I Hz to 30k Hz, 20mV to 
200V, Linear dB 0 to 20, 

e Model 317 Wideband Voltmeter. 10Hz 
to II MHz (30MHz as null detector), 
300pV to 350V (up to IOkY with 
optional probe), 

Model345 High Accuracy AC/DC YOM, 
20Hz to IGHz, DC range : 0 to IIOOV 
(IOkV with optional multiplier) , AC 
range : O· 350V, Ohms : 0-500MD, 
Logarithmic scales: auxiliary scale for 
low level measurements, Accuracies (in 
O/C, rdg) lo/c DC, 2'lr AC, 3% Ohms , 

Ballantine 
Quality-Assurance and 
Calibration-T racea hility 
Procedures. 
This chart descr ibes the validat ion 
procedures by which all instruments 
used for the calibration of all Ballantine 
products are standardized, by systema
tic reference to NBS -traceable primary 
transfer standard s, Complete details 
are available on request from the Appli
cations Engineering Dep artment. 

RlFiRENC[ Sl AtlDARDS 
IOmV,7!>OV OOI.oo.a'. 
o~v !IOaV (I \13', 
0 5"',10011 a1'. 
OSVIOM OS', 
10.V05v 1·• . NBS 
IY·3iJOv I', • NBS 

WflR ~ IN(' n "NDAlle') 

!-- - fERVM 1I""l.ANTlN[~."- 4--l1~-<-TR-"-"IS Pl-0'I::c:
HI' TRANSfER VM HAllANl INE, MOO£L 39) 
MICROf'(!TE TlOMUERS B"~LA"IIN( 440 
RAnO TRANSFORMERS, GrAT . " 

Warranty 
All Ballantine Laboratories, Inc , 
products are warranted against defects 
in materials and workmanship, This 
warranty applies for one year from date 
of delivery, except for vacuum tubes or 
batteries, or, in the case of certain 
major components listed in the instruc
tion manual for the specified period , 
Ballantine will repair or repla ce 
product s which prove to be defective 
during the warranty period, No other 
warranty is expressed or implied, We 
are not liable forconsequential damages, 

Ballantine 
Technical Literature 

Your local Ballantine field engineering 
representative can furnish a variety of 
technical publications to assist you in 
your selection of the best instrumen
tation and the best technique for your 
requirements. These include technical 
dat a bulletins on individual Ba"antine 
instruments , reprints of " landmark" 
technical articles by Ballantine engi
neers , and complete instruct ion/appli
cation manuals on Ballantine instru
ments and accessories, Tell him your 
measurement interests, and he will 
select pertinent publications for you, 
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ALABAMA 
Gentry Associates Inc. 
Huntsville 

26 

27 25 

20 

7 
9 8 

Ballantine Field Engineering Representatives 

14 

1 . 

1205) 534-9771/536-5306 

INDIANAARIZONA 
11. 	Scientific Sales Corp .2. 	Williams Associates 

Indianapolis; (317) 253-4606Scottsdale; (602) 947-4297 FLORIDA 
7. 	Gentry Associates 

KANSASCALIFORNIA 	 Orlando; (305) 894-4401 
12 . 	E I R Company3. 	Ward-Davis Associates 

8. 	 Melbourne Beach Shawnee Mission; (913) 362-0919Lawndale; (213) 542-7740 
1305) 773-3411 

MARYLAND
4. 	San Diego; (714) 277-8081 

9. 	St. Petersburg 13. Ron Davies Associates 
5. 	 Santa Clara; (408) 246-9202 (813) 867-7820 Silver Spring; 1301) 587-3910 

COLORADO 	 ILLINOIS MASSACHUSETTS 
6 . 	Williams Associates 10, Scientific Sales Corp. 14 . Howard J. Schuft, Inc. 

Denver; (303) 388-4391 Chicago; (312) 775-7594 Newtonville; (617) 527-5304 

MICHIGAN 
15. 	The Satullo Company 

Royal Oak; (313) 549-3910 

MINNESOTA 
16. 	Scientific Sales Corp. 

Bloomington; 1612) 881-3300 

MISSOURI 
17. 	 EIR Company 

Hazelwood (314) 837-0597 

NEW MEXICO 
18. Williams Associates 

Albuquerque; (505) 255-1638 

NEW YORK 
19. 	Q .E .D . Electronics Inc . 

Mount Vernon; (914) 664·0080 

20. Naco Electronics 
North Syracuse; (315) 699·2651 

NORTH CAROLINA 
21 . Gentry Associates Inc. 

Burlington; (919) 227·2581 

OHIO 
22. 	The Satullo Company 

Cleveland; (216) 486-2800 

23 . Dayton; 1513) 293-7061 

PENNSYLVANIA 
24 . 	S & S Associates, Inc. 

King of Prussia; (215) 265-3450 

TEXAS 
25 . Data Marketing Associates, Inc. 

Houston; (713) 686-9627 

26 . 	Dallas; (214) 358-4643 

27. 	San Antonio; (512) 828-0937 

NORWAY 
Metric A.s. 
PB.80 
Bekkelagshgd 
Oslo 
Tele x: 856 18461 

PORTUGAL 
Casa Serras 
Rua Augusta , 228 
Lisboa·2 

SPAIN 
Alaio Ingenieros 5 A. 
Enrique Larreta, 12 
Madrid 16 
Telex: 831 27249 

SWEDEN 
Scandia Metric AB 
Sodra Langgatan 22 
Fack 5-171 03Solna 3 
Telex : B54 10766 

WEST GERMANY 
Neumuller GmbH 
Karlstrasse 55 
8 Munich 
Tel ex: 841522106 

ARGENTINA 
O.R . Klein 
Casilla de Correa 568 
Carlos Calvo 225/29 
Buenos Aires 

AUSTRALIA 
D .C . Electronics Pty . Ltd . 
32 Smi lh Street 
Collingwood, VictOria 3066 
Telex: 79031985 

BELGIUM 
Techmarion 
8·9 Quai Des Usines 
1020 Brussels 
Telex : 846 25361 

CHINA 
Industnal Electronics 
P.O. Box 22423 
89·2 Lane, Nanking E . 

Road 4th Sec. 
Taipei , Taiwan 

DENMARK 
Scandia Metric A /S 
Skodsborguei 305 
DK·2850 Naerum 
Telex: 855 5763 

INTERNATIONAL REPRESENTATIVES 

ENGLAND 
REL Equipment & 

Components Ltu. 
Croft Hou se 
Bancroft 
Hitchin, Hertforshire 
Telex : 851 82431 

FINLAND 
F inn Metric OY 
Poulapolku 3 
Tapiola 
Telex: 857122018 

FRANCE 
Radio Equipements--Antares 
9, Rue Ernest -Cognacq 
92 Levalloi s, Perret 
Telex. 842 62630 

HOLLAND 
Techmation N.V. 
Building 105·106 
Postbo x 7616 
Schipol East 
Telex : 844 13427 

INDIA 
Forbes, Forbes, Campbell 

& Co., Ltd. 
Forbes Bldg., Home Street 
Bombay 1 
Telex : 953 2369 

ISRAEL 
R .D .T . Electronics 

Engineering Ltd. 
POB 210B2 
19 Prof. Shor Street 
Tel Aviv 
Telex : 922033143 

ITALY 
Silverstar Ltd. 
20, Via Dei Gracchi 
20146 Milan 
Telex' 843 32634 

KOREA 
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