
For Calibration of AC Voltmeters, 
Oscilloscopes and Signal Generators 

MICROPOTENTIOMETER - MODEL 440 

FEATURES 

• 	 A simple, robust device for use as a reference or 
working standard to develop accurately known 
low voltages at frequencies from 0 to 900 MHz 

• 	 A true-rms device, hence not dependent on a 
particular waveform 

• 	 Absolute values easily determined by dc meas­
urements at any time 

• 	 The simplest and most accurate method known 
to 

a) 	 measure relative frequency response of 
ac voltmeters and oscilloscopes 

b) 	 measure absolute accuracy of ac volt­

meters and oscilloscopes 

c) 	 measure absolute accuracy of output 


of signal generators 


DESCRIPTION 

The Ballantine Model 440 Micrapatentiometer IS designed to 
provide a precisely determined voltage at its outpu t terminal 
when 0 to 900 megohertz current is fed into th e input termi­
nal. The input current flows through a UHF-type thermo­
couple to a radiol resi stor of known cOl1stant value . The volt ­
age developed across this resistor becomes the standard which 
is used to calibrate elect ronlc voltmeters, signal generators, 
oscil loscopes, and othe r voltage-sensing devices. 

The nominal output volt a ge of a Model 440 is given by the 
praduct of the heater current rating of the thermocouple and 
the resistance of the radial resistor . This voltage can be 
vari ed from 1/3 to 1-1 / 3 of the rated out put by varying the 
thermocouple current over a four to one range. 

Radial resistors are available in 21 nominal steps from 
0 .0 I ohm to 22 ohms. Any of these res istors may be plugged 
into any thermocouple housing assembly having either a 5, 
10, 15,25, o r 50 milloampere UHF thermocouple . To cover the 
complete range of vol tage s from 17 microvolts to 1.4 volts, 
see the proposed kit listed on page 2 . 
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MICROPOTENTIOMETER 

Model 440 Micropotentiometer being used to 
calibrate vo lt meter on right. 

, 

Model 440 Micropolentiometer. Radial Res istor R is part of the 
Type N connector on the right. It may be removed and plugged 
into another hOUSing having a different thermocouple rating than 

the 5 mA unit shown here. 

APPLICATIONS 
The Model 440 M,cropotentiometer may be used to provide 
either 0 relative or an absolute voltage s tondord aver the 
frequency range from 0 to 900 megahertz. 

As 0 relative voltage standord it is useful In determining the 
frequency response of instruments such os voltmeters ond oscil ­
loscopes in terms of on arbitrary reference level and frequen cy . 
As on absolute voltage standard it is useful in cal ibrating 
devices such as voltmeters, Signal generators and osci lloscopes 
at leve ls from 17 microvolts to 1.4 volts. 

Drawing shows the a rrangement for meosuring the frequency 
response of a typical ac voltmeter . The Input to the VTVM 
is held cons tont by adjusting the output of the signal generator 
to produce a standard reading on the micraammeter at each 
de Sired frequency. The VTVM reading is observed for each 
frequency and resu lts compa red to the reading at some refer­
ence frequency, soy 1000 Hz, 

Ballantine Laboratories, Inc. 
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VOLTAGE COVERAGE 

WITH DIFFERENT RADIAL RESISTOR - THERMOCOUPLE COMBINATIONS 


MIN - MAX MICROVOLTS"';' 
RESISTOR " 

10 mA 15 mA5 mA(OHMS, NOMINALl 
THERMOCOUPLETHERMOCOUPLETHERMOCOUPLE 

50 - 2000 .010 17 - 67 33 - 135 
75 - 3000015 25 - 10O 50 - 200 

1 10 - 4400 .022 75 - 29037 - 145 
165 - 6600 .033 110 - 44055 - 220 
240 - 9400 .047 80 - 31O 160 - 620 
340 - 1,3500 .068 230 - 9001 15 - 450 

330 - 1, 350 500 - 2,000010 170 - 670 
750- 3,000500 - 2,000015 250 - 1,000 

1, 100 - 4,4000 .22 370-1 ,450 7 50 - 2,900 
1,6'JO - 6,6000 .33 1,100-4,40 0 550 - 2,200 
2,400 - 9 ,4000.47 1,600 - 6 ,200800 - 3, 100 
3,400 - 13,5000 .68 1, 150-4,500 2, 300 - 9,000 

5,000 - 20,0001. 0 1,7 00 - 6 ,700 3, 300 - 13,50 0 
1.5 7 ,500 - 30,0002,500 - 10 ,000 5, 000 - 20,000 
2.2 3,700 - 14,500 11,000 - 44,0007,500 - 29,000 
3.3 5,500 - 22,000 16,500 - 66,0001 1,000 - 44 ,000 
4 .7 8,000 - 31 ,000 24,000 - 94 ,00016,000 - 62,000 
6 .8 1 1,500 - 45,000 2 3,000 - 90,000 34 ,000 - 135,000 

10. 17, 000 - 67,000 33,000 - 135,000 50,000 - 200,0 00 
15 25,000 - 100,000 50,000 - 200,000 75,000 - 300,000 
22 . 37,000 - 145,000 7 5,000 - 2 0 ,000 1 10,000 - 44 0 ,000 

*Resistance values are nominal ±20 % , each marked with it actual value 

• ,;, 25 mA or 50 mA thermocouple; may be ordered for use with any of the radio l resisto r, sha wn but n rmo lly are u, ed to 
extend the vo ltage range to 0 .72 Or 1.4 volts respecti ve ly when u>ing a radial resisto r of nomina l va lue 22 ohms . 

ORDERING INFORMATION 

We recommend the Mode l 440-0 I kit con sis ting of fi ve radia l r ~ i to rs and t rec thermocouple hOUSings In a mahoga ny co C, to 
cover the full range oi vo ltages from 17 mi crovolts to 1.4 vo lt s. Res l" tcr; suppllcd a re In nomm I values o f 0 .0 I , a I, I , 10 and 
22 ohms . Housings ha ve thermocoupl es o f 5, 15 o nd 50 mA. Pr ice o f Model 4 0-0 1, includi ng Ballanti ne ca li bra tion ond certi fi­
cation to 500 MHz , IS S 11 0 0. 

An~ combi na tion o f resIstors and thermoccuple hOUSings can be orde red :lepo ra tely. ~e t l,e abo. ! b le to dete rm ine the ( or rpc ! 
comb inat Ion fo r any pa rticular output vo ltage range. Orde r th e re sisto r; by nomina l r , i, to nce va lli and thc rmocou Ie ho usl ng< hy 
cur·r nt ro t ln Each resistor is $ 175, including Ba llantine ca libration a nd ce rri f. ca tion to 500 MHz . The rmocouple hou sl ng ~ are 
575 each . 

CALIBRATION 

Each Med 1440 M,cropotent iome te r is supplied with a Ballan tine co ltb ra tlon and cer tif icat ion a rf to de diffe rence to 500 MHz . 
C "b retlo n I, d"~c tly trecco Ie to a ~e t of mlc ropo ten ti ometers sp ec ia lly ca lib ra ted y BS fo r thi S purpo>o. nc >rtal nty is 3 ' to 
5 H z, -l ", to 400 MHz, a nJ 6 °~ to 500 MHz . Tests a t Boll n tl ne bose On NBS -eo "b ra ted tr ns fer val lcne ers, Ind ica te 0 

tYPical ae to de dilf r nee o f les; than I~ PD to 10 MHz , less th a n I to 100 MHz , less tha n 5 '. to 500 MHz, and Ic s. tha n 
15 ") to 900 MHz . 
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Schematic circuit of Model 440 Micropotentiometer Model 440 units are supplied i n a mahogany case 
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