BALLANTINE LABORATORIES, INC.

FOUR DECADES OF INNOVATION IN ELECTRONIC INSTRUMENTATION




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 greater convenience 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 vacuum-
tube voltmeter, for use in audio-frequency research on
microphones.

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

1938 Ballantine introduces the first commercial logarithmic
voltage-scale VTVM — the classic Model 300. Over 30,000
of these instruments had been sold when the design was
finally 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 first commercial VTVM to pro-
vide sub-millivolt sensitivity over the audio-frequency and
low radio-frequency bands.

1943 Ballantine introduces the first commercial instrument
capable of reading peak and peak-to-peak voltages in the
0.01Hz—20Hz infrasonic region.

1948 Ballantine introduces the first logarithmic-scale RF/HF
VTVM — submillivolt sensitivity and high accuracy up to
5MHz.

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

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

1960 Ballantine introduces the first commercial instrumen-
tation for measuring true-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 1000MHz.

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/DC 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 1 microvolt resolution and four-
digit accuracies.

1971 Ballantine introduces the first completely self-protect-

ed auto-balance AC/DC transfer standard, NBS traceable to
+50PPM (the present limit of the state of the art).

©Copvright, 1972, Ballantine Laboratories, Inc. All rights reserved.




Computer-Compatible Digital

AC Instrumentation PAGE
Model 3571 A True Average AC Converter 4.5
Model 3600 DC DVM & AC Display

True RMS Wideband AC Voltmeter/Amplifiers
Series 323 (Wideband, 10Hz - 20MHz) 6
Model 321 A (True RMS-Average-Peak) 14
Model 320A (Medium bandwidth) |4
Model 340 (RF Millivoltmeter) 14

Logarithmic Voltmeter/Amplifiers
Series 303 (Wideband, High Accuracy) 7
Model 310B (Wideband, High Accuracy) 14
Model 314A (Wideband, High Accuracy) 14
Model 300H (Low cost) 14

Limited-Production ‘‘Classics”

Model 300E (300uV -300V) IS
Model 300G (High Accuracy) 15
Model 302C (100uV--1kV) 15
Model 305A (Peak Response) 15
Model 316 (Peak Infrasonic) 15
Model 317 (Wideband, 100uV) 1S
Model 345 (AC/DC/Ohms) 15

Wideband Portable Oscilloscopes & Cameras
Mode! 1066A Dual-trace, Portable Oscilloscope 1011
Model 7000A Camera 11
Oscilloscope Accessories 11

Oscilloscope Calibrators
Model 6125A 12

AC/DC Precision High-Voltage Calibrators
Series 421 13

Primary AC/DC Transfer Standards & Accessories
Model 1600A ATS Auto-Balance AC-DC

Transfer Standard 8
Model 440 Micropotentiometers 9
Series 1394 Coaxial Thermal Converters 9
Series 1395A Thermal Converters 9
Model 390 Laboratory Voltage Standard 9

Accessories 14

Note: All specifications and prices subject 1o change without notice.
All prices are domestic U.S. prices, f.o.b. Boonton, New Jersey.

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 production continues 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 evaluation,
will be introduced. Watch for them — they are
sure to expand your measurement capabilities.



Series 3500

Computer-Compatible Precision AC/DC

Modular Digital Instrumentation

This modular, computer-programmable
measurement system attains the highest
accuracy and the greatest sensitivity,
over the broadest bandwidth of any
digital AC measurement system avail-
able — by an order of magnitude in
most respects! The Model 3600 Digital-
Readout/DC-DVM module is designed
to be combined with the Model 3571 A
True-Average AC Converter module to
provide a complete direct-reading AC/
DC voltage measurement system of
unusually high resolution, accuracy,
and convenience.

All ranges of this system are remotely
programmable, and BCD outputs are
standard. This high-performance equip-
ment is the logical first choice for pro-
grammable and computer-compatible
automated AC measurement systems
requiring the highest accuracy ana
dependability. Its moderate price also
recommends it for use in manual
laboratory and production-test applica-
tions.

The Model 3571A True-Average Con-
verter module has a bandwidth of
30H7 to 10Mllz - a significant
contribution to the state of the art
in digital broadband-average systems.

Its sensitivity is 10mV full scale. which
provides | microvolt resolution. Its
mid-range accuracy is 0.2% rdg +0.01%
f.s. over SOHz to 100kHz, higher than
any other average-responding device in
this class.

The Model 3600 Digital Display/DC-
DVM module is more thana compatible
digital voltmeter for displaying the DC
output of the AC converters. It presents
a complete data and control interface

— RANGING =

to any remote digital programming/
computing device. Without the con-
verter, it provides four ranges of pre-
cise, stable, digital DC voltage measure-
ment, with 4}-digit resolution £19999
full-range). Its mosl sensitive range is
1.9999 Volts, which provides 100uV
resolution.  Internal self-calibration,
against a 100 PPM standard, 1s an avail-
able option. Excellent CMRR and

NMRR ensure freedom from errors due
to ground loops. noise. etc.
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Model 35714

Broadband, True Average AC Converter
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Model 3600
DC Digital Voltmeter & AC Display

Model 35671A Model 3600
Ranges 10mV, 100mV, 1V, 10V, 100V, 300V 1V, 10V, 100V, 100V
Overrange 10% on all ranges 100% (50% on 1000V range)
Resolution 10.01% of range, 1 4V on 10mV range 100 pv
{with Model 3600)
Digits — Four plus 1
Bandwidth 30Hz to 10MHz —
Accuracy Frequency Accuracy
30Hz—50Hz +(0.5%rdg +0.1% fs.)
50Hz-100kHz +(0.2% rdg +0.01% f.s.)*
100kHz--1MHz +(0.5%rdg +0.1% fs.)
1MHz—3MHz +(1% rdg + 0.1% f.s.)
3MHz—5MHz +{(2% rdg + 0.1% f.s.)
3MHz—-10MHz (3% rdg + 0.1% f.5.J 10mV, 100mV, +(0.01% rdg +0.01 fs. + 1 digit)
1V, 10V
3MHz—10MHz +(5% rdg + 0.1% f.s.) 100V, 300V
Overall accuracy, 30Hz to 10MHz typically within
1% rdg +0.1% fs.
"Typically within £0.1% rdg.
T t :
Pl +(0.006% rdg + 0.002% of range)/°C midband o

Crest Factor

Approximately 2:1 full scale.
Approximately 20:1 downscale.

Polarity w—— Automatic

CMRR — 2100 dB, DC—60Hz, 1 K §2 unbalanced
NMRR — >>60 dB at 60 Hz

Input Imped. 2 Megohms shunted by 25 pF 10 megohms, all ranges
Stability Specified accuracy, at least 3 months —_—

Response Time

0.5, 1, or 3 sec. front-panel selected, to
within 0.2% of full scale specified accuracy.

Reading Speed

200 msec (50 or 33 msec
available on request)

DC output +1 .0V for 100% f.s. input, 10 kilohm
source impedance, accuracy as above.
Power Supplied by either Model 3600 DVM or Self-powered. Requires 115/230 Volts
Model 3579 Power Module. +10%, 50—400Hz
Warm up 30 minutes to full specifications.

Environment

Temperature: —4°C to +40°C
Rel. Humidity: 0 to 90% (75% for 3600)
Altitude: O to 10,000 ft. above sea level

Operating:

—55°C to +60°C
0 to 890% (75% for 3600)
0 to 40,000 ft. above sea level

Non-operating:

BCD Output

BCD outputs of AC measurement are available at the rear panel of the 3600. They are 1-24-8 positive, DTL & TTL
compatible.

Dimensions

3%" high x 8%" wide x 12" deep (9 cm x 22 cm x 31 cm).

Weight

6 pounds (2.8 Kilograms)

7% pounds (3.5 Kilograms)

Options

Manual or programmable ranging.
Time constants actuated by contact ctosures.

1. Remote programming of range and internal calibration.
2. BCD output, 1-24-8 positive.

3. Modular Interface capability.

4. Internal Calibration— Zener reference.

PRICEN:

VS Model 3600 5643,



Wideband

True RMS Voltmeters

Series 323

® Meaningful RMS Measurements —
Including Harmonics and High Crest
Factors.

® True Portability -— Line/Recharge-
Battery Operation.

@ Highest Readability — Logarithmic
Voltage Scales for Consistently High
Resolution; Linear dB Scales.

e Greatest Versatility — J10Hz to
20MHz; 100uV Sensitivity; 1% Basic
Accuracy.

& High Reliability — no vulnerable
thermocouples; SO0V overload pro-
tection, all ranges.

Series 323 True-RMS Wideband analog
AC voltmeters are the most sopbisti-
cated, most accurate, widest bandwidith
instruments of their kind. They feature
the world-famous Ballantine logarithmic
voltage scale (linear dB scale) providing
constant reading accuracy. end to end,
and they employ the most advanced
broadband, high-crest-factor, true-RMS
measurement circuit ever provided in
this class of instrumentation. (This
circuit actually the RMS
value, and is not to be confused with
“RMS calibrated.” average-responding
devices.)

measures

The all-solid-state Series 323 Voltmeter/
Amplifiers have a bandwidth of 2Hz to
20MHz (usable to beyond 50MHz at
reduced accuracy) — widest bandwidth
in the field. The accuracy from 50Hz
to 2MHz is 1% fs. or £2% rdg, with
gradually broadened tolerances above
and below that band. Its high sensitivity
and logarithmic scale permits readings
as low as 100uV to full accuracy! The
wide bandwidth and high crest-factor
ratio ensures valid RMS readings even

PRICES Maodel 323 Trye RAMS Voltmeter
Model 32306, sanie as 323, except OdB
Model 3

Modet 3231016

L same as S20, hur 2H

<

MODELS 323 & 323-01 323-06 & 323-07 323L Series
Voltage Range | 3001V to 300V, 12 100UV to 330V, 12 300V to 300V.
ranges. ranges plus "METER

+10dB"* mode

-70dB to +50dB,
referred to 1V,

Decibel Range

—78dBm to +52dBm,
0dBm = 1mW, 600£).

—70dB to +50dB
0dBm: 1mW/600£2
(Models 323L-06/07)

same as A N nt dB=1mW/ 60
ERTC dS {f cepl i -

';;‘g;e“cy 10Hz to 20MHz (~3dB, <AHzand >50MHz) | 2Hz to 20MHz
Accuracy 50Hz-2MHz: ¥1% {5, or £2% rdg, whichever is [10Hz-2MHz: 1% fs. or
better, increasing to 5% at ends of range 2% rdg whichever is
(£10% above 100V on upper ranges). better, increasing to
¥3% at 2Hz and 10MHz
and 35% at 20MHz.
Response True RMS for wide range of waveforms.
Input Imped. 2 megohms shunted by 15pF, (25pF, 1-30mV fs. ranges).
Crest Factor 5:1 at full scale, increasing to 15:1 at 1/3 full scale.
Scales
Logarithmic 1-3 and 3-10V 0.095-0.33 and 1-3 and 3-10V
0.3-1.06V
Decibels 0-10dB —8.2 to +2.6dBm 0-10dB
CMRR > 120dB, DC to 1KHz; > 80dB at 1MHz.
Output Rear BNC connector. —0.1V to 1.0V 1% for
each range simultaneously with meter reading,
proportional to square of input voltage.
Power

Requirements

105-135/210-270, 50 to 420Hz, 8W. Optional internal rechargeable
nickel-cadmium battery (in Models 323, 323-06, 323L, 323L-06 only).

Dimensions 6.1" high x 7.8" wide x 10.2" deep. {15.5cm x 19.6 cm x 25.9 cm.)
Weight 9.5 pounds. (4.3 kg.) 14 pounds shipping weight. (6.3 kg.)
Options Series 600 Shunt resistors for current measurements, 10UA to 10A.

Model 1301 80dB HV Probe for measurements to 10kV.

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 other
signals rich in harmonics.

Models 323, 323L, and 323-06 may be
operated from line power or recharge-
able battery; Models 323-01, 323L-01,
and 323-07 from line only. Models 323-
06/07 provide dBm scales, referenced
to 1 milliwatt into 600 ohms as O dBm.

Optional accessories include the Model
1301 High-voltage, 80dB Attenuator
Probe lor measurement to 10,000 Volts
(up to IMHz); Series 600 plug-in Shunt

Resistor Assemblies for current meas-
urement; and the Model 800 rack
mounting kit for installing one (or two)
323 voltmeters ina 19" rack.

Other features include: rechargeable
battery option; adjustable time con-
stant; isolated signal ground; and posi-
tive overload protection. Series 323
Voltmeters are the
choice for modern laboratory, produc-
tion, and field measurements of {rue-
RMS AC . . . acknowledged standard-
ards of the industry.

instrunients of
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© Highest Readability — Logarithmic
Voltage Scales for Consistently High
Resolution; Lincar dB Scales.

@ True Portability — Line/Recharge-
able-Battery Operation,

©

Greatest Versatility in Its Class —
2Hz-6MHz;, 3001V to 10kV Ranges;
19% Basic Accuracy.

Series 303 instruments provide not

Frequency Range

only high-accuracy, broadband AC
measurements  (average-responding,
303, 303-01, 303-09, 303-50 and 303-51 with
SDELS without Probe Model 1303 20dB Probe
Vol G 3004V 350V 3mV—1000V
Al (12 ranges, 1mV FS to 350V) {11 ranges, 10mV FS to 1kV)
Lowest indication in ]
“Meter +10dB* Mode 100uV (10Hz—1MHz) 1mV {1004V without Probe) (10Hz -1MHz)
Decibel Range ~78dBm to +52dBm; ~58dBm to +62dBm;
Lebaimiial ] 0dBm = 1mW/60052 0dBm ~ 1mW/600£2
2Hz—6MHz

T1Hz--10MHz (3dB bandwidth}
Except 303-09 (see note 1}

A + 1%, 30Hz ~ 1MHz
i D?“{“e;‘z;“" ) + 2%, 20Hz ~ 2MHz
i oy + 3%, 10Hz - 3MHz
see note Without Probe 1 6% 2Hz —10Hz With Probe
to 35V, + 5%, 3MHz— 6MHz to 350V
35350V +10%, 3MHz— 6MHz 350—1000V
Response Average, calibrated in RMS of a sine wave.
Scales Logarithmic voltage scales, 0.9 to 3.5and 2.8 to 11,
Linear decibel scale, - 8.4 to +2.4dBm;
Input 10M Q|| 7.5pF
) =
Impedance 1M S AES25RE (25pF without probe)

Amplifier Mode

Gain 40dB 0.5dB, 2Hz-6MHz Full scale output 0.1V RMS. AC coupled.
Source resistance 150(2. Input noise < 30 uV. Model 303-09 has DC as well as AC output.

Power
Reguirements

120/240V, 50—420Hz, 3W, or rechargeable nickel cadmium battery.
(Models 303-01 and 303-51, line power supply only).

Dimensions

6.1" high x 7.8” wide x 10.2" deep. (15.5 cm x 19.8 cm x 25.9 cm.)

Weight

303 and 303-50: 8 Ibs. (3.6 kg) net, 12 Ibs. {5.4 kg) shipping.
303-01 and 303-51: 7 Ibs, (3.2 kg) net, 11 Ihs. (5.0 kg) shipping.

Rack Mounting

Model BOO Rack Mounting Kit
accommodates one or two Series 303 instruments in 19" x 7“ Rack.

Prices

303: $395
30301: 335

303.00: $425 303-50: $445
30351: 385

Nate 1: Model 303-09 is an environmentalized, 4MHz version of 303-01, 100 uV to 350 Volts (1mV FS to 350V FS).

Linear voltage scale.

Note 2 Accuracy in "Meter + 10dB’ Mode is 1% f s. 100Hz—100k Hz, £27%: f 5. 50Hz—200kHz, +3% f s. 20Hz—500kHz,
5% fs. 10Hz—1MHz.

troninientalized

PRI

$423;

Logarithmic

AC Voltmeter / Amplifiers

Series 303

RMS-calibrated) but also function as
precise-gain broadband AC amplifiers
of excellent linearity and stability.
Despite their moderate price, they pro-
vide performance that is unsurpassed in
this class of analog AC instruments.
The unique Ballantine logarithmic-
voltage display (linear-d B scale)ensures
uniform resolution and highest usuble
accuracy over the entire extent of every
range.

The solid-state Model 303 has a range
of 100uV to 350 Volts (to 1000 or
10,000 Volts with optional probes)
over a frequency range from 2Hz to
6MHz and is usable with reduced accu-
racy to beyond 12MHz. All ranges are
protected to 350 Volts. The midband
accuracy is =17 of reading from 30Hz
to | MHz, with broader tolerances above
and below that band. The amplifier
mode provides 40dB of gain, over 21z
to6MHz, with a linearity of better than
+0.5dB, up to 100mV output. Line or
rechargeable-battery  operation
Model 303 (Model 303-01. line only).
Optional Model 600 shunt resistors  for
current-measurement (JOuA to 10A).
Half-rack packaging allows one or two
303 voltmeters to be mounted in a
19" rack with the Model 800 Ruck
Mounting Kit.

Thousands of Series 303 instruments
are in service in leading electronics
facilities all over the world . . . proof
of their great value and versatility.

Vodel 303, §395, Model 303-0/, $333

Vodel 305-50, S445; Model 303-5], $34).

CES




Auto-Balance

AC/DC Transfer Standard
Model 1600A ATS

® Automatic Direct-Reading True-
RMS measurements.

@ Primary-Standard Accuracy and Sta-
bility; NBS-Referenced Calibration.

® Minimum Operator Manipulation -
eliminates Error.

o Saves Time — eliminates multi-step
procedures.

e Simplified Operation -— no calibra-
tion adjustments.

® Manual Balancing Capability.

Model 1600A ATS is a unique Ballan-
tine development. It provides all of the
primary-standard accuracy and stability
of the finest manual AC/DC transfer
standards, mncluding traceability to NBS
ultimate references — yet does not re-
quire the laboriousand error-provoking
manual-balancing manipulations other-
wise required for primary-level AC
measurements.

In essence, the Model 1600A ATS
automatically compares the heating
effect of an internally servoed DC volt-
age with that of the AC input, and at
balance, generates a DC voltage having
the same heating value as the AC input,
over broad ranges 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 resolution. The realizable
absolute accuracy of the 1600A ATS,
with reference to the NBS AC/DC-
difference standard, is better than
+]00PPM, over a frequency range of
20Hz to 20k Hz. At somewhat increased
uncertainty, the bandwidth is 2Hz to
30MHz. The system is usable to beyond
100MHz.

The same thermoelement and coaxial
attenuators are used for sensing both
the applied AC and the internally de-

PRICEN: Model 16004, 8

YOS50, Maodel T1a00A

veloped DC balancing voltage. Both
attenuators and thermoelement are
housed in a Transfer Assembly (Model
1 1600A) that may be easily removed
for use as a conventional AC/DC trans-
fer standard or for shipment to the
National Bureau of Standards, for
calibration and certification.
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This unique instrument makes possible,
for the first time, automatic and direct-
reading True-RMS AC measurements at
the limit of the state of the art
without operator error, in seconds.
Every standards laboratory and central
calibration facility should investigate
the advantages of this unique modern
automated instrument.

Input Voltage Range(12 Ranges}| 0.25-0.5/1/2/4/8/16/32/64/125/250/500/1000 volts.

Input Sensitivity

200 ohms/volt #5% (0.25V-—-32V ranges)
+2% (32VV—1000V ranges)

Frequency Range

DC and 5 Hz to 30 MHz, usable 2Hz to T00MHz,

Calibration Uncertainty:
Manual mode, referenced to
NBS certified standard

Auto Transfer Mode

DC, 6 Hz to 20 Hz, 10.05%

DC, 20 Hzto 1 MHz, H0.01%

DC, 1 MHz to 10 MHz, 10.05%

DC, 10 MHz to 30 MHz, 10.2%

Special calibration to uncertainty of 0.005% availabie at
additional cost.

Manual-mode accuracy pius 0.005% of range.

Balance time

(auto balance modes) constant).

10 to 15 sec typical (depends on thermocouple time

DC Output Voltage

Equal to True-RMS value of input voitage (0.25 to 1000
volts @ up to 2 mA).

DC Output Resistance
1000 volts.

0.1 ohm to 10 volts, 1.0 ohm to 100 voits, 10 ohms to

DC Output Stability

+50PPM Short term (1 to 3 sec @ constant ambient temp.)

DC output ripple & noise (rms)

90dB below full scale or 100 MV, 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 overioad protection circuitry
disabled 2:1 in normal mode.

Remote operation 6f
AC—DC transfer

By external contact closure through rear connections,

Power requirements
@115V,

115 or 230 VAC (switch selectable), 50 or 60 Hz, 0.45 amps

Warmup time

Nominally 20 minutes.

Operating temperature

+10°C to +40°C.

Size 17" wide x 17" deep x 7" high (43.2cm x 13.2cm x 17.8cm)

Weight

40 Ibs. (88 kg) net; 56 Ibs. (123.2 kg) shipping.

‘Overload protection circuit can be completely removed from measuring circuitry by means of
PUSH TO DISABLE switch. This permits AC—DC transfer measurements in strict accordance

with NBS practice
NOTES:

Accuracies of the 1600A are referenced to the midpoint of a General Radio 874 "'T*
connector, and a Balltantine 11600A Transfer Assembly, certified by NBS to have an AC/DC

difference uncertainty of less than *0.005% to 20 kHz.

Correction data are available from Ballantine for the .25 to 8 volt ranges to provide accuracies
within 1% from 10 MHz to 30 MHz. This is an extra-cost option. Correspondence is invited on
other correction data, on use beyond 30 MHz, and on remote programmabulity of attenuator.

NBS Test Reports can be obtained on the 11601A ATS Transfer Assembly with an uncertainty

on AC—DC difference of less than £0.005% up to 20 kHz.

Y5, NBS Test Report on 116014, $250,




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 900MHz. Based on
the Selby National Bureau of Standards
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, whichconstitutes 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-
couple-resistor combination selected
can be operated over an output voltage
range of 4 to 1 within the overall limits
of 17uV and 1.4V 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 Model 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 IMHz to |000OMHz. The
instrument consists of a stable, adjust-
able waveguide-below-cut-off attenuator

UHF Calibration Standards

feeding a UHF thermocouple. Micro-
meter setting for standard DC output is
determined from 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

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

Series 1394 Coaxial Thermal
Converters

Using  AC/DC transfer tehcniques,
these wide-range RMS voltage standards
provide voltage measurements accurate
to +0.02% as well as precise frequency
influence tests. Based on design and
development by F. L. Hermach of the
National Bureau of Standards.

Series 1395A Thermal Converters.

Broadband primary-standard true-RMS-
to-DC converters feature essentially
constant input impedance and extreme-
ly high accuracy over wide 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.

SPECIFICATIONS
Calibration Accuracy (AC-DC difference):

Frequency |With Reference Meas.
Range to Standard Uncert.
20Hz—1MHz | Within 20.01% | 10.06%
5Hz-10MHz | Within 20.05% | 10.12%

SPECIFICATIONS
Nominal
Model Voltage Range
1394-0.5 0.5 volts | 0.1 to 0.67 volts
1394-1 1.0 volts [ 0.2 to 1.35 volts
1394-2 2.0volts | 0.4 to 2.7 volts
13945 50volts | 1 to 6.7 volts
1394-10 100 volts | 2 to 13.5 volts
1394-20 200 volts | 4 to 27 volts
1394-50* 50.0 volts | 10 to 67 volts
1394-100* JOO'O volts | 20 to 135 volts

*Models 1394-30/100 calibrated to J0MHz,
usable to 1OOMH?z.

Uncertainty of AC/DC Transfer Difference—
as referenced to NBS certified converter.
DC, 20Hz-50kHz, £0.01%
DC, 6Hz-10MHz, *0.057%
DC, 10MHz -30MHz, £0.27%
DC, 30MHz -60MHz, £0.5%
DC, 60MHz -100MHz, £1.07%

Input Resistance: 200 10 ohms/nom. volt.
Input Capacitance: 5Spl" nominal.

Voltage Ranges:

Model 1395A-3: 3 Volts RMS max input,
Model 1395A-1: 1 Volt RMS max input.
Model 1395A-0.45:0.45 Volt RMS max input.
Model 1395A-6: 6 Volts RMS max. input.
Input Impedance: 50£2%0.1582, to 10MHz.
Output Impedance: Less than [0£2.

Open Circuit Output Voltage (full-scale
input): 7.0mV £12%.

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: Male BNC, input; 2 turret lugs,
oulput.

OPTIONS: NBS-traceable calibration report
to 60MHz (Option-01); to LOOMHz (Option-
02). Include individual correction chart
covering frequency range specified.

PRICES: Model 440 Micropotentiometer, includes one houstng with thermocouple and resistor (less NBS calibration), $295
Each additional reststor. standard value, §1735; special value, $1935,

Model 440-01 Micropotentiometer Kit: 5 resistors, 3 thermocouple housings in mahogany case (less NBS calibration), §1160
Model 290 AT Voluneter, 81995 Model 2390 Tee Adapter, 3200

Series 1394 Coaxial Thermal Converters. 0.5 to 10V nominal voltage, $1635; 50 and 100V, §195

Series 13954 Thermal Converrers: 8120, each fexcept 13954-6, $150)
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SPECIFICATIONS

CATHODE RAY TUBE

S-inch rectangular CRT. Illuminated graticule with
6 x 10cm display area. 4kV accelerating potential.
P31 phosphor standard, P7 optional. Removable bezel
permits attachment of oscilloscope cameras and view-
ing hoods as well as interchange of graticules.

VERTICAL DELFECTION

Dual Channels (identical): Y1 and Y2.

Bandwidth (at 3dB down): DC to 15MHz; SHz to
SMHz in cascaded mode. 2Hz to 5MHz with AC
coupling (less than 0.2Hz with attenuator probe).
Rise Time: 24nsec; 70nsec in cascade.

Deflection Factor: SmV/cm to 20V/em in 12 cali-
brated steps, 1-2-5 sequence. Extended to ImV/cm in
cascaded mode, and to <50V/cm with 2.5:1 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). <lmm/minute within [st hour after
30 min. warmup (constant ambient temp. and line
voltage). <4mm/10°C drift with temperature.

Input RC: IM§2 #2%/28pF (AC/DC/Ground
coupling).

Easy to Use — Greatly Simplified
Panel Layout.

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

Lowest Cost in this Class of Instru-
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.

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: Y1 or Y2.

Cascaded: Y2 and Y1.

Dual Trace: Chopped mode, selected automatically on
Imsec/cm to 1 sec/cm time base ranges; 250kHz rate;
Alternate mode from 0.5 msec/cm to 0.5usec/cm.
Z-axis blanking provided.

X-Y: via Y1 and Y2 identical channels.

External:X: against Y1 or Y2, Y1 and Y2 dual trace,
or cascaded Y2 and Y1.

HORIZONTAL DEFLECTION

Time Base: 0.5usec/cm to 1/sec/cm in 20 calibrated
steps, 1-2-5 sequence. Accuracy, within 3% over center
8cm of CRT scale. 2.5:1 verneir extends range to
2.5sec/cm and 25 sec. full scale.

x10 Magnifier: Extends range to 50nsec/cm. Accuracy
within 5% over center 8cm of CRT scale. Permits full
screen 10cm display of any lem segment of normal
time base. Expands normal time base around center
(£1.5c¢m) scale.

Maximum Convenience — Extreme-




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-Y display modes;
built-in signal delay; DC to 15MHz
bandwidth and £3% accuracy; SmV/cm
sensitivity; amplifiers may be cascaded
for ImV/ecm max. sensitivity (5Hz-
5MHz), wide time-base ranges, from |
second to 50ns/cm; internal calibrator;
comprehensive trigger controls, includ-
ing TV Sync.; will trigger positively on
as little 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;

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

The Model 1066A may be ordered with
a full range of accessories, including
probes, viewing hoods, and compatible
CRO cameras. [ts compact design (only

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 Dallmeyer f 4.5, 2.4-inch lens.
Object/image ratio is 1:0.65 (nominal).
Three shutter speeds: /25 sec (fixed),
time, and bulb. Adaptors are available
for a wide range of oscilloscopes — or
the Model 7000A camera may simply

maintenance of process servos, aircraft
control and guidance devices, and

External X Input: variable in 2 steps, 80msec/cm to
0.8V/cm (with x10 magnifier). Input RC, 100kS§2
+10%/<38pF. DC to 2MHz.

X-Y Operating Mode: via Y1 and Y2 channels. Detlec-
tion factor, SmV/cm to 20V/cm, extended to 50V /cm
with vernier. Accuracy, within 3%. Bandwidth (3dB
down):DC to |MHz (2Hz-1MHz, AC coupled). Phase
shift <1°, DC-50kHz; <3°, DC-500kHz (SmV/cm
deflection factor).

TRIGGER

Modes: Normal, free run, automatic (40Hz to 2MHz,
useful to 20MHz). Bright baseline reference trace with
no input (or <40Hz).

Coupling: AC, AC fast (low frequency reject), TV
(optimizes frume-rate triggering of sweep).

Sources: Internal Y1 (£)and Y2(%), External £, Line *.
Trigger Sensitivity (Manual):

AC Internal: 2mm p-p, 10Hz to 2MH; lcm at 2Hz

and 20MHz.

AC External: 300mV p-p, 10Hz to 2MHz; 1.5V at
2Hz and 20MHz.

TV Internal: lcm p-p video.

TV External: 1.5V p-p video.

ACE: same as AC coupled source above SOkHz.

7" x 11%" x 17"), its light weight (only ~ be hand-held in position during
20 pounds), and its high-strength con-

exposure,

Trigger Sensitivity (Automatic):

Internal: 2mm p-p, 40Hz to 2MHz.

External: 300mV p-p, 40Hz to 2MHz.

Trigger Level Control Range: Internal >6c¢m (*3cm),
External >20V (£10V). Manual trigger level control
deactivated when using automalic triggering.

External Trigger Input RC: 100k§2 +10%/15pF.

GENERAL

Amplitude Calibrator: square wave, line frequency,
1V p-p ampl. +2%. Rise time approx. 20usec.
Channel Y2 Output: 25mV/cm of Y2 display (0.25V
max). AC coupled, SHz to SMHz.

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 8V 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 114" W x 15%" 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% Ib. (9 kg): shipping, 30 Ib. (13.5 kg).

PRICES: Model 1066A 3845,  Model 70004 Oscilloscope Camera §165.

11
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Oscilloscope
Calibrator

A

The Model 6125A provides in one
compact, easy-to-use package, all facil-
ities for the most accurate calibrations
of oscilloscope parameters possible,out-
side of the standards laboratory. It com-
prises three precision instruments: a
voltuge calibrator; a sweep-time and
delay-time calibrator; and a rise-time
calibrator. Not to be confused with less
accurate instruments of limited range,
theModel 6125A approaches secondary-
standard accuracy and stability in all
calibrating-signal parameters . . . yet it
costs less than the 3 individual instru-
ments it replaces.

VOLTAGE CALIBRATOR

An accurate DC voltage, positive, nega-
tive,or zero, and a | kHz positive-going
square wave are provided foramplitude
calibration. The main output voltage
control switch is designed to corres-
pond with that on most oscilloscopes.
Pushbutton switching, plus a deviation
control,combine to allow the deviation
meter to indicale percentage error
directly. The lkHz square wave is
crystal controlled.

TIME CALIBRATOR

A high-stability quartz-crystal control-
led time-mark generator provides time-

PRICE. Model 61 1. B

S 0PE CALIMHATOR MO 61254

,
@Yl O

calibration pulses. The section is split
into two ranges, each with its own out-
put. The time per division switch corres-
ponds to that on most oscilloscopes.
Pushbutton switching, plus a deviation
control, combine to allow the percent-
age error to be read directly from the
deviation meter.

RISETIME CALIBRATOR

A IHz-IMHz squarewave having faster
than 1 nanosecond risetime is provided
for risetime measurements. Both the
risetime and the bandwidth of the
amplifier can be checked, using this fast
pulse. The time base of the oscilloscope
is first calibrated with the Model 6125A
and then the risetime of the calibration
pulse is measured on the screen.

The ultra-high speed capabilities of the
Model 6125A, permit precise calibra-
tion of realtime scopes with 100MHz
bandwidths, and it is usable up to
500MHz bandwidth.

SYNCHRONIZATION TRIGGER
CHECK

A 50/60Hz sinewave output of variable
amplitude is available for the checking
of trigger circuits at line frequency.

SPECIFICATIONS

VOLTAGE CALIBRATION

Ranges: (a) Volts/division 104V to 20V
in1,2,5steps.

{b) Multiptier X 3,4,5,6,8, 10.
Output Modes: AC 1kHz positive going
square wave {crystal controlled).

DC Positive or Negative.

Zero.

Accuracy (with 1M§2 load):

Less than 0.25% 15UV below 50mV.
Less than 0.25% 50UV a1 50mV and above.
Ripple and hum: Less than 0.1% + 24V
peak to peak.

Square wave risetime: less than Slisec.
Square wave overshoot: Less than 0.5%.
Regulation (for 1MS2 load): Varies be-
tween 0 and 0.25% depending on setting.
Deviation ranges: 3% and *10%. Analog
meter with indicator light.

Deviation accuracy: ¥1% FSD + 2.6% of
reading.

Reference: High guality zener diode.
Temperature coefficients:

Reference 0.002%/°C.

Output better than 0.01%/°

Stability: 0.1%/year non-cumulative.

TIME CALIBRATOR

1. Time Output

Ranges (a) 100nsec/division -0 .5sec/
division in 1, 2, 5 steps.

(b) Multiptier X 1,2, 5,10,

Amplitude: 1V p.p. into 5082

Pulse Shape: Spike, width at base generally
20% of pulse interval.

Accuracy: Crystal locked 0.01%

Deviation ranges: 3% and #10%. Analog
meter with indicator light.

Deviation Accuracy: 3% range, 0.1%;

10% range, 0.2%.

2. H.F.Output

Ranges: 10, 20, 50 nsec.

Amplitude: 1V p.pinto 502,

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 5082
Risetime: 1 nanosecond positive going.
Period: 1 Usec to 1sec in decade steps.
Overshoot: less than 2%.

LINE FREQUENCY
SYNCHRONIZATION/TRIGGER CHECK

Amplitude;: Continuously variable sine-
wave 0—1V p.p from 2k§2source.

Frequency: 50 or 60Hz as line.
Waveform: Agsline.

GENERAL

Powar: 100/125V or 200/240V,
50/60Hz, 17 Watts.

Temperature range:

Operating +10°C to +50°C,
Storage -10”C to +70°C.
Dimensions: 16%"W x 5%"H x 113%:"D
(42 cm x 14 cm x 27 cm).
Weight: 15 pounds (7 kilograms).

.



Precision AC/DC
High Voltage Calibrators

o Saves Time — speeds calibrations by
simplifying procedures, eliminating in-
termediate self-checking, obviating re-
sult interpretation.

o Simplifies Operation and Training
— eliminates error calculations, pre-
vents reading or interpretation errors.

¢ Convenient — fast warmup, high
long-term stability eliminates need for

frequent verifications.

MODEL 421A

SPECIFICATIONS — Series 421

Output Modes
AC: 400Hz or 1000Hz, RMS or Peak-to-Peak.
DC: Positive or Negative.
Voltage Ranges
AC:111mV* to 111V*,400Hz or 1000Hz 100 to 1110V, 400Hz only.
DC:1.11mV* to 2111V* (421A); 1.11mV* to 3300V * (421B). * Full range.
Accuracy (Output EMF, full range)
AC/DCto 111V: 10.1%.
AC 100V to 1000V, 400Hz; 10.3%.
DC 100V to 300V: 10.15%y(421B).
Linearity of Controls
AC modes: #0.05% of setting
DC modes: 10.1% of setting (1/10 full to full range).

Source Resistance

AC (all modets): 21000 §2 (1kV range).to 0.6 §2%30% (1V) and 2.282410% {1mV).
DC (421A): 1000§2#5% (100V range) to 10§212% (100mV) and 0.22§2420% (1mV).

DC (421B): 282 max (1kV range) to 100£232% (1V) and 0.22§2£20% (1mV).
Stability: 10.01% (1 hour), short time.
Calibration: Certificate supplied. Recommended calibration period: 1000 hours
operation or 6 months.

Waveform: Distortion: 0.15% max. Frequency: ¥2%, nominal. Hum and noise: 10.05%

of full range max. Ripple (rms) on DC: 0.1% of full range T50 uV.
Warm-up Time: To 0.05% of final value in 20 minutes.
Power Requirements: 120/240V, 50—420Hz, 40W.

Error Computer: Error range: 15.3%. Accuracy of setting ¥0.05% 0.1 of setting.
NOTE: Error computer may be used externally with Model 421 A or may be
mounted in the same rack panel with it (421 A-S3). It is built into Model 4218B.

Dimensions

Model 421 A, Portable: 13%"H x 7%"W x 10%"” D. (34.3cm x 19 cm x 26.7 cm).
Model 421 A-S2/S3 Rack: 7" Hx 19" W x 10” D. (17.8 cm x 48.25 cm x 26.7 cm).

Model 421B, Portable: 7” H x 13”W x 10”D, {17.8 cm x 33 ¢m x 26.7 cm).
Model 421B-S2, Rack: 7" H x 19” W x 10”D. (17.8 cm x 48.25 cm x 26.7 cm).

Weight
Model 421A, Portable: 19 Ib. (8.6 kg); shipping — 25 Ib. (11.3 kg).
Model 421 A-S2, Rack: 20 Ib. (9.1 kg); shipping — 26 Ib. (11.8 kg).
Model 421 A-S3, Rack: 21 Ib, (9.6 kg); shipping — 27 Ib. (12.3 kg).
Model 421B, Portable: 20 Ib. {9.1 kg); shipping — 26 Ib. {11.8 kg).
Model 421B-S2, Rack: 21 Ib. (9.6 kg); shipping — 27 Ib. (12.3 kg).

Series 421

® Flexible — wide ranges, high resolu-
tion, low source impedance, both AC
and DC.

Series 421 Precision Calibrators, despite
their moderate prices, provide every
facility for rapid, high-confidence cali-
bration and standardization of a wide
range of AC and DC instruments. Os-
cilloscopes, analog voltmeters, attenu-
ators, DPM’s, and DVM’s can be check-
ed over a wide range of voltage lcvels,
on both AC and DC scales. The 421 A
provides O to *111.0 Volts DC, 0 to
111.0 Volts AC at 400Hz and 1kHz,
and an additional range of 100 to 1000
Volts at 400Hz. Distortion on AC is
less than 0.15%, and both RMS and
peak-to-peak modes are provided. The
Model 421B hasan extended DC voltage
range, to +300V.

A unique development of Ballantine
Laboratories, the Model 2421 Error
Computing Accessory, provides quick,
easy readings directly in percent of
absolute error, tracking error, or track-
ing error in the presence of range error.
Model 421B has the error-computing
facility built in.

These calibrators are the first choice of
cost-conscious laboratory, production,
and quality-control supervisors through-
out the industry.

PRICES

Model 4214, AC'DC HV Calihrator, $ 795,
Vodel 421A-82, rack moun
Viodel 4214-82, rack mounted with Error
Comipeter, S895. Model 4218, with huilt-in
Error Compurer, ST29Y5

Vodet 2421 Error Computer, $95. Optional
Voltuge Standard, Model 1 3508, $1010.

d version, S8

13



Special-Purpose AC
Voltmeter /Amplifiers

MODEL ( 3108 ] 314a 320A 321A 340 300H
Voltaye Range 100V 10 1003 100:V ta 330V 1001V to 330V (AMS) 3004V to IV 304V o 330V
3006V 10 300V {Poak, Av )

Froyuency Range 10H7 ta GMHZ HHe 1o AMHz (ZH7 10 7MHz, 3B Landeadth) (RMS)

10H7 1o TMHZ (Average and Poak)

G o -10008H7
{catiticarsl to 700MHz)

10Hz 1o 1MH

Decilel Range

HOME 1o 3048 B0dE 1o +H0dB rmfered 1o 1V 90 to &0, rel to 1V
Accuracy 20H: v 2MH, 2% Above 3004V [RMS) Below 3004V (RMS) 01 10 TOOMH, 4% rilg Above 300V
10H: to abiHz 3" 20Hr 16 400KHz T2 ndg 20Hz 0 A00kRHZ 135 vdy 100 to 700MH *10° rrg 10H7 1o 700kH7 2%
10H7 10 fikiHZ - 4% 10H: to 2MH2 3% iy 4 10H2 w0 2MHz 1 4% 1y J00kHs to 1MHz (3%
b, SHz 10 AN 4% 1 GHZ ta AMHZ 100 gy Hefow J00pY. 100H2 ta 100KHz 5%
Rall Detector Senitivity increases 1048 104V 100V WA © Senaitity 302V
Made Min mdicated voltage, J0uV (Minscnum obssrvabile voltage chusge Is 2uV)
Respans: Avecage Calilwatind in RIS af smpwave True RMS True RMS, Averam. Prak " Tive RMS Avetagn, Calitated in RMS of simewsn
Crest Factor NA NA 16:1 down scate 16°1 downscale (RMS) 1 Deponds an tange. Varies from NA
51 full seale 5 1 upscale (RMS) 1001 16 3 1 on most canges.
Scales Logarithnuie voliage, 08 10 11 Logarithimie valtage, 0.95 10 33,30 10 10.6. Lagasithimic valtage, 3 to 33
Linear dB, 0 to 20 brror-hack e, Lawar 1B, 016 10 Linear (IR, 1010 10
input 2MEL shunted by 1opf [25pF o0 TmV and 10mV rangs) ** A0V to 330V TOME! paraliel with 11pf A0uV 10 AV ¢ 1ML, 4|xF ZMEL shurnted I:v 16pF
I!ﬁvﬂll“ﬂ 300V 16 10mV 10ME paraltel vath 2/pF 300uV to J0mV - 26642, 4pF 26pF un Mot sensitive ranes)
Amplifier Mas gain G048 Output Rusar b posts, hatancesd o soyfe endid Max qamn A0, 0508
Characteristics Max oulput o ax garm Q0dE Miss output 03v
Fron Resgonm 10Hs w BMH2, “1dB Max outpat S0V in1o 20kLL, 10V nta ki NA Outpur impes! 3 ohims
Eeuiv. Input Now Retawy 20pV, 6048 gain, ingxat shorted, Souree Impedince 35082 at 1kHZz Min toad nped 5682 and 50pF
Below 254V, input open Fresy Resporse  5Hz W 2MHz, 10508 AMHs, 148 with Fre Respmse  10Hz to IMHz, *1dB
2GpF max capacitive loathng. -
Stability Better than 15 stater] aceuacy for * 107 lion changs Betunr than 110 staterd sccuracy for * 105 ine change Betts than ‘e stated accuracy for | 10.25% for 110°% line change, 20Hz

(Experiod culilstation stability, 5000 hours) SO fine change
Usalile after 20 sec (RMS & Averane], 5 min Peak

Within 0.3% of final valte after 15 minotes,

10 500K Hz (10,787 ut encls of range)

Warm up Time Usatsle after 20 see Reacting within 0.5 of final value

10 minutes

Usabile after 20 sex Reahing 5 min
witthin 1% of final value afte

15 min

Power 115230V, G0 1o 400H, 40 Watts 115230V, 50 to 420Hz, 50 Watis 1157200V, 50 420H2, 40W 115/2730V, 50 4200z, 36W
Requirsments
Dimimnsinns
Portalile 13 HX 2 We @™ D 1 Hx 81 Wx 118" D 13 Hx 70" Wxou' D NHxE " Wx /"D
1336m % 29em x 240m) {38em » 21em x 30:m) (33cm x 19cm % 24em) {2Bem x 15em x 18em)
Rack PH R E D B H 10" Wx 12870 BLOHx 10 W YLD S Hx 19" Wx 6% D
{18em x Afiem x 22cin) (?2em x A6em x 32em) (22em x 48cm x 22em) 118cm x 48em x 1/cm)
Weight
Portahle 201b shapping 27 1 shippiog 22 1 shippmg 10 it net, 13 shipping
141b ner (9 kg 22 b net (12.2 k) 16 1. net (10 kgh Abka (59 ko)
Rack {63 ky} 32 1 ipping {10 kal 40 Ihe shupping {7 kgt 34 1b. shupping 11 Ih. net, 26 shipping
(145 kg) (18 ky) (15 4 kgl (6kai (1.7 kal
Addivunal Optional Accrssosies® High Vaitage | Optional Aceesories. dBin scale Mean Sauare OC output 10V ( 0.2V comespomls 1o full scale Mean Squete DC output 01 10 Function Swirrh SENS x 10
Feutures Peobie (1311} for 10kV RMS ieterenced 1o 1o across n0DLL detleation)  1000L2 source nststance. Optional Accessariee ¥ 0V, for recorder. Optinnal POSILION permity meassrements down
measurenents Shunt Resistors HV prohe (1311} for 108V RMS Hugh Voltage probe (1311) tor 10AV measurements. Shunt Rewistors | Accessories: 4008 attenuators, 16 30 mucrovolts. Optional Accessanes
(Series 600), (1.1 100012, for Awasrements. 2008 prohe (5314) (Seres GO0 for curront measurements 0 1A - 10A 1340 arxl 6240 (HV), Adapter, Multipdier (1311) for 10KV measurements,
current measurements, 0 14A  T0A | aned adapuer {6314} Shunt Resistors) 2340 (ta N o1 BNC); Prabe Tip, | Shunt Resstors (Senes 6003, for current
(Series 600, 0.1 100012, tor 4340, 50¢) Tee Adapte 5340 | measucsmients 0 1uA 104,
Current measurements,
a1pA 10A = =
* Extewstable to 1000V o 10000V weth sntiohst probes Senswity 30V in Null Betestor Moda A \OHi- TMHs iy 1Ay, “BL TS (Peak) Maxdsl 3714
1 AsNulbl Detortar 10 100 Vv For pubse o e 01 ile Fot Average tesponse. 7 | dos Al 4 1 ycale
2% tdg (A1 T3 e [Peak) Modet 3214 7 Modwl 3144 e peddarce & 188 shunted by 7 5pF warh Model 15314 ol

Accessories

Note: Special accessories for particular instru-
ments are listed on the appropriate pages.
Listed below are accessories usable with a
number of different instruments, as well as
special accessories for the Ballantine instru-
ments listed on this and the following pages.

For Model 340 True-RMS Voltmeter: 40dB
Attenuators: Models 1340 and 6340 (HV).
Model 4340 Probe Tip Adapter; Model 5340
Tee Adapter.

Rack Mounting Kit, Model 800, for mount-
ing one or two half-rack instruments such as
the 303 and 323 Series.

Probes. Capacitive 80dB attenuator probes
for measurements to [0kV. Model 1301,
with plug for %" spaced binding posts. Model
1311, with connector for UHF female.

For Model 345 DC/AC Volt/Ohmmeter: Set
of Probes with cable assemblies: P/N8300,
AC;P/N8301,DC;P/N8302/ohms; P/N8303,
common. Model 1345 Tee Adapter, 50§ line.
Model 3345 HV Probe, to 10kV DC.

Shunt Resistors, Series 600, for current
measurements up to 10 amperes (lower limit
varies with voltmeter used — as fow as 1MA
with Models 310B, 314A, and 320A). Six
models from 0.01 to 1000 ohms.

For Model 314A AC Voltmeter: Model 5314
20dB probe; Model 6314 Adapter (to N/BNC
male).

For Model 317 AC Voltmeter: Model 2317A
Cathode Follower Probe for measurements
up to 350mV; Model 3317 30dB Attenuator
for use with 2317A for measurements from
300mYV to 350V.

Cables, Tee and Terminal Adapters. Ballan-
tine provides, at modest prices, every kind of
adapter and cable accessory required by
standard laboratory and production test pro-
cedures. Consult factory or local field repre-
sentative.

PRICES:

Portahle Rack-Mounting

JHBACHM 8450, | I10B-87 847

21494 AC KM 195 | 3444-82 Series 600 Shunt Resistors. 0.07 82, 8650 1 82 S50; [ ro {0008 M) eaich

3204 True-RMSTM 625 | 3204-52 Model 8O0 Rack-Mournting Kir, 55() : e "

$21A True-RMS VM 695 .82 Remieo: Jlnlel P, SEL Hog sl A A e S i
Model 25174, ST00. PIN 83040, (); PIN8301/02/03, S25/87/83. Model 334 5

140.52 723 g N it ) : ; R
Sl Vttenuators: Model 3317 S50, Model 1 234), 505 Model 6341, S50

10082 32 Adapters: Model 6314, 825, Model 4340, 810, Model 3340, 865 Muodel 1345, 56

340 Millivaltmeter 695
JSUOH ACTM 293
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Ballantine
Instrumentation Classics

[t 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!), and requests for it continue
to arrive regularly. For the convenience
of engineers who have standardized on
these ““classics”of the 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.

SPECIFICATIONS

Mode! 300E Voltmeter/Amplifier, for
systems use. 30Hz to 200kHz. 300uV
to 300V. Linear dB: —10 to +]0.
Mechanically programmable. Half-rack.

Model 300G  Voltmeter/Amplifier.
10Hz to 250kHz. ImV to 1000V. High
accuracy: 1% rdg, 20Hz to 20kHz.

Model 302C Battery operated Volt-
meter. 2Hz to 150kHz. 100uV to 1kV.

Linear dB: 0 to 20.

Model 305A Peak/Peak-to-Peak Volt-
meter/Amplifier. SHz to S00kHz (har-
monics up to 2MHz). ImV to lkV.
Linear dB: 0 to 10.

Model 316 Peak-to-Peak Infrasonic
Voltmeter. 0.01 Hz to 30kHz. 20mV to
200V. Linear dB: 0 to 20.

Model 317 Wideband Voltmeter. [OHz
to 11MHz (30MHz as null detector).
300uV to 35S0V (up to 10kV with
optional probe).

Model 345 High Accuracy AC/DC VOM.
20Hz to 1GHz. DC range: 0 to 1100V
(10kV with optional multiplier). AC
range: 0-350V. Ohms: 0-500MQ.
Logarithmic scales; auxiliary scale for
low level measurements. Accuracies (in
% rdg): 1% DC, 2% AC, 3% Ohms.

Ballantine
Quality-Assurance and

Calibration-Traceability
Procedures.

This chart describes the validation
procedures by which all instruments
used for the calibration of all Ballantine
products are standardized, by systema-
tic reference to NBS-traceable primary
transfer standards. Complete details
are available on request from the Appli-
cations Engineering Department.

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.
Batlantine will repair or replace
products 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
data bulletins on individual Ballantine
instruments, reprints of “landmark™
technical articles by Ballantine engi-
neers, and complete instruction/appli-
cation manuals on Ballantine instru-
ments and accessories. Tell him your
measurement interests, and he will
select pertinent publications for you.

PRICES
Rack-mounting

dortable b "
Portahle Models Vodels
JOE §303 JE-S2 S463
006G JUS5, JO0G-N2 425
R 473, J00C-S2 495
20354 505 25482 625
216 825, 316-82 850,
37 365 1282 ALA)
J43 625 |
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Ballantine Field Engineering Representatives

ALABAMA
Gentry Associates Inc.
Huntsville

{205) 534-9771/536-5306

ARIZONA
Williams Associates
Scottsdale; (602) 947-4297

CALIFORNIA
Ward-Davis Associates 8
Lawndale; (213) 542-7740

San Diego; (714) 277-8081
Santa Clara; (408) 246-9202

COLORADO

Wiltiams Associates 10.

Denver; (303) 388-4391

FLORIDA
Gentry Associates
Orlando; {305) 894-4401

. Melbourne Beach

(305) 773-3411

St. Petersburg 13.
(813) 867-7820

ILLINOIS

Scientific Sales Corp. 14.

Chicago; {312) 775-7594

i‘r‘

. Scientific Sales Corp.

Indianapolis; (317) 253-4606

KANSAS

. EIR Company
Shawnee Mission; (913} 362-0919

MARYLAND
Ron Davies Associates
Silver Spring; (301) 587-3910

MASSACHUSETTS
Howard J. Schuft, Inc.
Newtonville; (617) 527-5304

15.

—y

-

N

22.

23.

24.

25,

26.
27.

8.

9.

0.

MICHIGAN
The Satullo Company
Royal Oak; (313) 549-3910

MINNESOTA

. Scientific Sales Corp.

Bloomington; (612) 881-3300
MISSOUR!

. EIR Company

Hazelwood (314) 837-0597

NEW MEXICO
Williams Associates
Albuquerque; (505) 255-1638

NEW YORK
Q.E.D. Electronics Inc.
Mount Vernon; (914) 664-0080

Naco Electronics
North Syracuse; {315) 699-2651

NORTH CAROLINA

. Gentry Associates Inc.

Burlington; {(919) 227-2581

OHIO
The Satullo Company
Cleveland; (216) 486-2800

Dayton; (513) 293-7061
PENNSYLVANIA

S & S Associates, Inc.
King of Prussia; (215) 265-3450

TEXAS

Data Marketing Associates, Inc.
Houston; {713) 686-9627
Dallas; (214) 358-4643

San Antonio; (512) 828-0937

ARGENTINA

O.R. Klein

Casilla de Correo 568
Carlos Calvo 225/29
Buenos Aires

AUSTRALIA

D.C. Electronics Pty. Ltd.
32 Smith Street
Collingwood, Victaria 3066
Telex: 790 31985

BELGIUM
Techmation

8-9 Quai Des Usines
1020 Brussels
Telex: 846 25361

CHINA

Industrial Electranics

P.O. Box 22423

89-2 Lane, Nanking E.
Road 4th Sec.

Taipei, Taiwan

DENMARK
Scandia Metric A/S
Skodsborguej 305
DK-2850 Naerum
Telex: 855 5763

INTERNATIONAL REPRESENTATIVES

ENGLAND

REL Equipment &
Components Ltd.

Croft House

Bancroft

Hitchin, Hertfarshire

Telex: 851 82431

FINLAND

Finn Metric OY

Poutapolku 3

Tapiola

Telex: 857 12 2018
FRANCE

Radio Equipements--Antares
9, Rue Ernest-Cognacq

92 Levallois, Perret

Telex. 842 62630

HOLLAND

Techmation N.V.

Building 105-106

Postbox 7616

Schipol East

Tetex: 844 13427

INDIA

Forbes, Forbes, Campbell
& Co., Ltd.

Forbes Bldg., Home Street

Bombay 1

Tetex: 953 2369

ISRAEL

R.D.T. Electronics
Engineering Ltd.

P.O.B 21082

19 Prof. Shor Street

Tel Aviv

Telex: 922 033143

ITALY

Silverstar Ltd.

20, Via Dei Gracchi
20146 Milan
Tetex- 843 32634

KOREA

Tang Jin Trading Co., Ltd.

1.P.O. Box 1254
Room 1208, Center Bldg.
Seoul

MEXICO

Distrimex, S.A.

P.O. Box 60-506

Av. San Antomio 319-101
18,D.F.

NEW ZEALAND
W.G. Leatham
P.O.Box 1284
58 Kent Terrace
Wellington

NORWAY

Metric AS.

P.B. 80
Bekkelagshgd
Oslo

Telex: 856 18461

PORTUGAL

Casa Serras

Rua Augusta, 228
Lisboa-2

SPAIN

Ataio Ingenieros S A.
Enrique Larreta, 12
Madrid 16

Telex: 831 27249

SWEDEN

Scandia Metric AB
Sodra Langgatan 22
Fack S-171 03 Sotna 3
Telex: 854 10766

WEST GERMANY
Neumuller GmbH
Karlstrasse 55

8 Munich

Telex: 841 522106

R
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