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DC VOLTAGE BRIDGE

Characteristics

1. Temperature Range for Stated Accuracy
} 15°C to 35°C (59°F to 95°F)
2. Line Voltage Range

105 to 125 vac .

%, Measurement Accuracy

Voltage Range Accuracy
Otolyvw + 1 nv
1 to 1100 v + 0.1% of indicated voltage

High Voltage Input

1.1 to 4 kv + % error = number of kv times %

over 4 kv + % error = number of kv minus 2

i

4, 1Input Resistance

Input Range Input Resistance
11 v ‘ ' 2 100 megohms at null
110 v ' ~ 2 1 megohm
1.1 kv | 2 1 megohm

11 kv 2 100 megohms
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CALIBRATION PROCEDURE FOR

TEKTRONIX DC VOLTAGE BRIDGE

Helidial mechanical zero --- 0.1 minor divisiom.

11V Reference voltage (at 115VAC input) =--- £0.001%.

11V Reference voltage regulation (115 #10 VAC) =-=-- +1lmv,
1.1 volt setting (at 115 VAC input) =--- *0.001%.

110V and 1.1KV input attenuation =--=- *0,01%.
11KV input attenuationm (at 1KV input) === +0.05%.

ESI Resistors; type SR1010; 1K/Step, 10K/Step, 100K/Step.

Parameters Checked and Adjusted:
1.1 Helidial mechanical zero.
1.2 11V Reference voltage,
1.2 11V Referonce voltage regulation,
1.4 1 volt adj.
1.5 Kelvin/Varley linearity.
1.6 Input Attenuation.
Specifications:
2.1
2,2
2‘3
2.4
2.5 Helipot linearity --- *0.04% (£0.4 div).
2.6 Decade ratio accuracy --- *0.02%.
2.7
2.8
Equipment Required:
3.1 Fluke Power Supply; type 301E.
3.2 Tektronix Fluke Calibrator.
3.3 L & N Potentiometer; type K-3.
3.4
3.5 Tektronix Oscilloscope; type D Plug-in.
3.6 Tektronix Variac; type 76 TU.
3.7 Auxiliary Helipot; 1KQ, 10 turn.
Helidial Mechanical Zero:

4,1

4,2

4,3

Check that Decade switch and Helipot mounting hardware

are tight, :
Check Helidial index for less than 0.1 minor division play.
This may be reduced by removing Helidial and carefully
spreading Helidial alignment bracket.

Set Helipot fully counter-clockwise and tighten Helidial
with dial set to 0.000 *0.1 minor divisionm.
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CALIBRATION PROCEDURE FOR TEKTRONIX DC VOLTAGE BRIDGE

5.

11V Reference and 1.1V Adijust:

5.
5

BN

v Un
s

oW

Set line voltage to 115 VAC.

Set RANGE to 11V, POLARITY to (+), OUTPUT SELECTOR to 10.X
(10.X is Decade sthch set to 10 and Helidial set to 1.000).
Connect Fluke calibrator from pin 2 of Helipot to COMMON.
Set 11V ADJ, for 11 volts, #0.001%.

Reset Decade switch to O (leave Hellpot set to 1,000).

Set 1V ADJ. for 1 volt, "+0,001% between pin 2 of Helipot
and COMMON, ‘

NOTE: 11V ADJ. and 1V ADJ. interact slightly., It may,
be necessary to repeat steps 5.2 thru 5.6 several
times,

11V Reference Voltage Regulation:

6.8

6.9

Set INPUT VOLTAGE to 10.X.

Vary input voltage from 105VAC to 125VAC.

11V Reference should not change more than *lmv,

Reset input voltage to 115VAC, and leave for remainder of
calibration.

Connect Fluke calibrator to junctiom of 11V ADJ. pot. and
divider, ,

Measure this voltage (slightly higher than 11 volt).

Rotate Decade switch from 0 thru 10 and note any change in
voltage observed in step 6, 6. This change should be less
than #0,lmv. Record maximum positive and maximum negative
change.

Reverse Fluke calibrator connections and set POLARITY
switch to (-) and note any change in voltage observed in
step 6.6. This change should be less than O ‘lmv,

Reset POLARITY to (+). :

Helipot Linearity:

7.1

Connect Fluke Power Supply, SR1010, 1K/Step, K-3 and
auxiliary potentlometer as in flgure 1.
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CALIBRATION PROCEDURE FOR TEKTRONIX DC VOLTAGE BRIDGE

7. Helipot Linearity: (continued)

AUX. PQT.
i Gy

201 E K-3 DCVB
Helipol
| o- + O O . *
1 | , Pind
Oo-l12V | ,
o | STD. DIV. © COMMON
IV
Figure 1

7.2 Set INPUT VOLTAGE to 10.X.

7.3 Set Fluke 301E power supply so that pin 2 of Helipot and
11V tap of standard divider are at same potential.

7.4 Connect center tap of auxiliary potentiometer to junction

‘ of 11V ADJ. pot and divider.

7.5 Adjust auxiliary pot. so that pin 2 and 11V tap are again
at the same potential. Do not disturb auxiliary pot.
during remainder of linearity test.

7.6 Connect K-3 potentiometer, (-) terminal to COMMON and set
INPUT VOLTAGE to 0.000, ‘

7.7 Measure voltage at pin 2 at cardinal points of Helipot and

record voltage deviation from nominal. Error should be
less than 0.4mv (0.4 minor division).

NOTE: It may be necessary to reset 1v ADJ. so that all
cardinal point errors are less than 0,4mv.
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CALIBRATION PROCEDURE FOR TEKTRONIX DC VOLTAGE BRIDGE

Set INPUT VOLTAGE to 1.000, and connect K-3 (-) terminal

Measure and record difference between pin 2 and standard
divider. This error voltage should be less than £0.02%

Repeat step 8.2 for all Decade switch positions.

8. Kelvin Varley Ratio Accuracy:
8.1
to 1V tap on standard divider.
8.2
of neminal, i.e,, 0.2mv at 1V, etc,
8.3
8.4

Reset INPUT VOLTAGE to 0.X, 1.X, etc., and repeat step
8.2 for all Decade switch positioms.

9, 110V and 1,1KV Divider:

9.1 Connect circuit as shown in figure 2.
STD. DIV
PWR. SUP. K-35 DCVDB
+ O O INPUT .
0-1000V o- +o o Choppar
Pim L
- o o COMMON
Figure 2

9.2 Set RANGE to 110V, POLARITY to (+) and OUTPUT SELECTOR
to RIPPLE CHECK,

9.3 ADJUST Power Supply to 100 volt, *5%, and connect K-3
(=) terminal to junction of 900K and 90K of standard
divider.

9.4 Measure and record voltage difference., It should be

less than Zlmv,
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CALIBRATION PROCEDURE FOR TEKTRONIX DC VOLTAGE BRIDGE

9.

10.

11,

110V and 1,1KV Divider: (continued)

Adjust Power Supply to 1000 volt, *5%, and connect K-3
(=) terminal to junction of 90K and 9K of standard

Mcasure and record voltage difference, It should be

Connect circuit as shown in figure 2, using HV INPUT

Adjust Power Supply to 1000 volt, #*5% and connect K-3
(=) ‘terminal to junction of 9K and 1K of standard

Adjust 11KV RANGE ADJ. for K-3 voltage difference of
less than #*0.5mv. :

9.5 Set RANGE to 1.1KV,.
9.6

divider.
9.7

less than *lmv,
11KV Divider:
10.1

jack.
10.2 Set RANGE to 11KV,
10,3

divider.
10.4
Functional Check:

Connect Tektronix oscilloscope and plug-in of Imv/cm
vertical sensitivity to QUTPUT.

Set OUTPUT SELECTOR to ERROR SIGNAL,

Apply various, known voltages (plus and minus) for each
range and insure that DCVB indicates within the follow-
ing tolerance: )

INPUT VOLTAGE TOLERANCE
0 - 1v +lmv .
1 < 1.1KV ~ *0.1% of indicated voltage
1.1 - 4KV = S o
4KV - 11RV Ex

(Kv-2)%
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PE Report No.
Resistors epor . 750128
Corporate No.
File Topic

Title Load-Life Test

Report By Byron M., Witt Requested By Tom Charters

[ .
Department CL\,U\,:%?)D ' Department Sampling
Date: r Delivery Station  81-679

Received 6-21-65

Account Number

Tent. Comp. 7-21-65 -
Actual Comp. 9-2L-65 Subject: (inst. Type, P/N, etc.)

Additional Routing:

Warren 'Collier Pyrofilm HV3000N5 99.8M, 2% carbon film

"Glenn Pelikan resistors.

Bill Sedig —

Bill Walker S/F —P00s — 00
PROBLEM/OBIJECT:

Perform load-life test under the following conditions: 11,000 VDC,
at room temperature for 1000 hours. ,

CONCLUSION:
The greatest change in resistance was O, L%. Manufacturer's
specification is 0.5%. In the intended application we should
experience no difficulby.

DETAILS OF PROCEDURE:
Four units were tested. 11,000 volts DC was applied Lo the
units at room temperature.for 1000 hours. The resistors were
measured on the ESI model 231 bridge before and after the test.
The usual buildup of dust occurred on the negative end of each

resistor,. ‘ )
/\//i’/ié"“/( ) - ZLZ(/(?L

Bj; n M. Witt
Compoaent and Material Application

PE-110A -




MANUFACTURING  QUALITY ASSURANCE
Measurement Standards Laboratory

TEST REPORT

T0: Elvﬂ'&‘ [(neer /i n g

Device: ®C Va/ﬁ?gp g/’/C){‘;}é’
Sep 2 )00

This device has been tested in our laboratory with instruments and
standards traceable to the National Bureau of Standards. The re-
corded values are for the device at the time of measurement and under
specified laboratory conditions. No specification of stability is
made and accuracy under other conditions should not be assumed.
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MANUFACTURING  QUALITY ASSURANCE
Measurement Standards Laboratory

TEST REPORT

T0: /Z‘hc,/hQ@V/M?
7

Device: DC’{ Ud/ﬁcfc‘ Dglf/&/?-—Q
Szlf??ﬁ-“/d/

This device has been tested in our laboratory with instruments and
standards traceable to the National Bureau of Standards. The re-
corded values are for the device at the time of measurement and under
specified laboratory conditions. No specification of stability is
made and accuracy under other conditions should not be assumed.

@ [0~/ “//00'/21U/JP(/ aq/a XC ﬁ/eyw%?&
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MANUFACTURING  QUALITY ASSURANCE
Measurement Standards Laboratory

TEST REPORT

TOs EW UG &=pr 0 <
17 d

Device: 'DLC.‘ 1//0/7@‘76’ &Zr,;{‘ié
Seor =y o Y

This device has been tested in our laboratory with instruments and
standards traceable to the National Buresu of Standards. The re-
corded values are for the device at the time of measurement and under
specified laboratory conditions. No specification of stability is
made and accuracy under other conditions should not be assumed.
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MANUFACTURING  QUALITY ASSURANCE
Meosurement Stondards Laboratory

TEST REPORT

TOs Ehj/'? Cey | nc

Device: (D C_ //0/%5’92 ﬁ/’/@/cc]?—e_
SeyHt JoF

This device has been tested in our laboratory with instruments and
standards traceable to the National Bureau of Standards. The re-
corded values are for the device at the time of measurement and under
specified laboratory conditions. No specification of stability is
made and accuracy under other conditions should not be assumed.

16~ & fo6-) Dyvidor Cov 700 ¥ //60V flang-e
6 uTotf 7o0Forone & v
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Ambient Temperature
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MANUFACTURING  QUALITY ASSURANCE
Measurement Standards Laboratory

TEST REPORT

70: thﬁ/%P@’qu?

Device: p@ Vo/f?-P ﬁkIQ/QQ
Sovr #F Jo &

This device has been tested in our laboratory with instruments and
standards traceable to the National Bureau of Standards. The re-
corded values are for the device at the time of measurement and under
specified laboratory conditions. No specification of stability is
made and accuracy under other conditions should not be assumed.
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MANUFACTURING  QUALITY ASSURANCE
Measurement Standards Laboratory

TEST REPORT

T0: fﬂﬁ//reg{/'ﬂcx
4 7

Device: D C. V/)/f%?dﬁﬁ B//Oéie
Sev# /oY

This device has been tested in our laboratory with instruments and
standards traceable to the National Bureau of Standards. The re-
corded values are for the device at the time of measurement and under
specified laborstory conditions. No specification of stability is
made and accuracy under other conditions should not be assumed.
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MANUFACTURING  QUALITY ASSURANCE
Measurement Standards Laboratory

TEST REPORT

T0: [/ﬂ“/ (5 @OV IuG

d
Device: DL, Uo/flq@ Br/O/CI‘Q
Sevat 07 © v

This device has been tested in our laboratory with instruments and
standards traceable to the National Bureau of Standards. The re-
corded values are for the device at the time of measurement and under
specified laboratory conditions. No specification of stability is
made and accuracy under other conditions should not be assumed.
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INSTRUMENT gdl)&rh? H’L, HO@\B

TEST RECORD

SERIAL NO. CAL. FREQ. D

LOCATION CERT. ISSUED

DATE RATED ACCURACY

WEEK DUE CALIBRATOR - Joh . Coxrson

STANDARDS Ju 17 /96S
e s pFsS oK | 11o EREX] 40 - oK] oz
w#A o’u :B of C r“\(\&a]vb /L%E oK |+ #= &

0.0| -I5 |7 20| 47 +,0/ <.o,

0.3 .28 .02 -. 43 It =, /3 —. /7

0.6 S Re ~ .53 & 8 —. 08 — . 2
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. & .43 LB A | — .99 ) — .19

2.0 ,30 .06 —= o 4 — D% — .37 %
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2.6 .59 »1Q —-.55 x | -, 2/
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4.3 .09 % .00 ~.29 - T
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TEST RECORD

INSTRUMENT
SERIAL NO. CAL. FREQ. DC

LOCATION CERT. ISSUED
DATE RATED ACCURACY
WEEK DUE CALIBRATOR_ < [ohin Covysom — PE M

STANDARDS

<SUlW 20 190G
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ra > &< > 1& & 6o S .57
2 > - ) ” k‘/ § '
h— & Ho T {J (R o=
0.0 27 . O | S .0/ 5 o/

So O — @‘“;{“ / = ‘D-_T X T ’ 9 T “',1' Y{/ ~ g » (Va) F% o () (:.f

7.3 -3/ |-.4940 +.5% %
2.6 -.35  |-.959 i

.ol —-l2 — . D + .04 — —,40 P o
33 -.17 —. 39 _r
%6 ' )

3,0 | +.0%5 +,0S O — . O« —. 29 . OF

9,S NS

(6:0 Set — Se Se+t — Seq

A
n
i




TEST RECORD
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DATE RATED ACCURACY
WEEK DUE CALIBRATOR__ Izl Covrson

STANDARDS =
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Inter-Office Communication

To: Jerry Shannon Date: August 2, 1965

BEAVERT

Subject: Test Results on DC Voltage Bridges.

Enclosed are test results on 6 Tektronix DC Voltage Bridges at High
Voltage.

The ratio was adjusted to within 0,027 of nominal at 1000V. Tests
were then conducted at 5000V and 10,000V DC. Results show errors after
the divider appeared to have reached equilibrium., (The divider drifts
for several minutes.)

The results are believed to be accurate within 0.005% at 1000V, 0.1%

at 5000V, and 0.2% at 10,000V.
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