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SECTION I. GENERAL

l. Purpose and Scope.

l.I This proced.ure provides instructions for the periodic calibration

of Hewlett-Packard Model 400H Vacuurn Tube Voltrneter. Inasrnuch as

personnel involved with the use of this procedure are trained and qualified

in the usage of calibration standards equiprnent, detailed instructions con-

cerning operation of the calibration standards are not contained in this

procedure.

I. Z Section I includes the purpose and scope of the procedure,

description of the itern to be calibrated, specifications, and the difference

arrrong rnodels. Section II provides the list of equiprnent required for

calibration and the procedures for checking perforrrrance and making

adjustrnent.

l. 3 Integrated throughout this procedure are illustrations delineating

the location of controls and cornponents involved in this calibration pro-

cedure, as well as diagrarns showing equiprnent setups. Equiprnent

ground connections are not necessarily shown in the diagrarns.

477 6- 400H
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Z. Description" The Hewlett-Packard Model 400H Vacuurn Tube

Voltrneter is useful prirnarily as a precision ac voltrneter. The 400H

will also accurately rneasure dbrn (l rnw into 600-ohrn load) and serve

as a broadband, high-gain arnplifier" Inherent to the 400H is its high input

irnpedance of I0 rnegohrns, which prevents loading of the circuit being

rneasured.

3. Speciflcations.

3. I Power Requirernents - t15 /230 volts +l}ls,
50 to 1000 cps, approxi-
rnately 100 watts.

3. Z Voltage Range I rnillivolt to 300 volts
full scale in l2 ranges.

3.3 Decibel Range - -72 dbrn to +52 dbm.

3.4 Accuracy +Lls of. full scale,5O cps
to 500 kc.
*.Zlo of. full sca1e, Z0 cps
to I rnc.
+3ls of full scale, 20 cps
to Z rnc"
+5fo of. indication over the
frequency range of l0 cps
to 4 rnc"

3.5 Input Impedance - I0 rnegohrns shunted by
15 pf on the l- to 300-volt
range, 25 pf. on the 0. 001-
to 0.3-voIt range.

3. 6 Arnplifier:

3.6.I Output 0. 15 volts rrrrs.

3. 6. 2 Output lrnpedance * 50 ohrns.

477 6- 400H
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4" Difference Arnong Models. This procedure is written for rnodels

with serial nurnbers 2838 and up. Models with Jower serial nurnbers have

differences in accuracy versus frequency range" Refer to rnanufacturer's

rnanual . On all rnodels, certain corrlponents are adjusted at the factory

and will differ in value or rrlay be ornitted entirely" Sorne corrlponents rnay

be added or rrlay differ in value through rnodifications . Tl t S f , u {'"# {* , 11 (.\

71/ai* gff Ar*.rA$LC {# *tSf i.,, L.-::;. FfrE4tXed
A li-, c*g- s-*^""# ,f ,i&*,
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SECTION II. CALiBRATION

5. Equi.prnent Requires!" Equipment requi,red for calibration is

listed in Table tr. trf any equiprnent listed j"n Table I is not available, an

equivalent itern rnay be used.

TABL}' I

EQUIPMENT REQUIRED FOR CALIBRATION OF
HEWLETT-PACKARD MODEL 4OOH

VACUUM TUBE VOLTMETER

A. AUTHORT"ZED STANDARDS

Nqt". Staldards equiplqe.ryt_qse4 for callbralion rnust bear evidence

that its qse has not exceeded the e aLibration p_eriod"

477 6- 400H
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Nornenclature Manufacturer Model No.

AC Voltrneter Hewlett: Packard 400D

Autotrans forrne r General Radio W5MT3\M

DC Voltrneter Jolan Fluke 801

VTVM Catribration
Systern

Hewlett- Packard 73BAR
739AR
ZOOSR



TABLE I {Continued)

EQUIPMENT REQUtrRED FOR CALTBRATION OF
HEWLETT_ PACKARD MODEL 4OOH

VACUUM TUBE VOLTMETER

B. AUTHORTZED ACCESSORIES

6. Prelir,ninary Proce_dufe.

5. I Remove the 400H Vacuurn Tube Voltrneter frorn the case"

6. Z Connect the ground-isc'lation adapter between the power cord of

the 400H and the output of the autotransforrner"

6" 3 connect equiprnent to a I l5*volt, 60-cps power source and

energize" Refer to figure I for tXre location of all switclaes and controls

on the 400H.

477 6- 400H
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Nornenclature De s e ription Model or
Part No"

Adapter Isolates power-line ground
frorn e hassis of test equip-
rnent

Hubbell
Type 5273L

Cable Assernbly 36-in. , RG-58/U, double
banana plug terrninations

PECO ZBC-36

Cable Assernbly 36-in., RG- 58/U,double
banana to BNC

PECO ZBC-
BNC-36

Test Plug I00-k resistor aeross the
terrninals of a shielded
connector

HP- t 25-23



iIECIIANICAL ZERO AOJ. SCRET

P(IUER SHITCH

OUTPUT TERIIIIiAtS
INPUT TER[!INAtS

FIGURE l. \IACUUI'I TUBE V0LTI'IETER - FR0NT PANEL VlEll.
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6' 4 Adjust the autotransforrner for a 115-volt output. Allow a I0-

rninute warrn- up period.

Note. In the following paragraphs, whien th.e perforrnance check is

not wilhin totrel-ancg, perio{rn !}rg cgrrespqnding adjustrnents befcre cop-

t_inuing wittr the c?liblatioq prog_edu_re" Wh_en the pelforrnance check is

"q"t Wttlrilr t",Ig

ilern lnnqt be_colrecled belore_-contip_uing yith the procedure.

7 ' lp*er 9spp1y"

7" I Connect the 801 voltrneter to pin I of V7 (fig. Z)" The voltrneter

should indicate between 245 and 255 vdc" NuI1 the B0l voltrneter"

7.2 Vary the output of the autotransforrner frorn I03 to l2? volts"

The B0l voltrneter should not vary over Z voi.ts frorn its nulled indication.

Adjust the autotransforrner for a I l5-voX.t output"

7 ' 3 Disconnect the B0l voltrneter and connect the 400D voltrneter

to pin I of V7. The 400D voltrneter sh"oul"d indicate 3 rnill"ivol-ts or less"

7.4 Vary the autotransforrner output frorn 103 to IZ? volts" The

400D voltrneter shoutrd indicate 3 rnillivolts or less.

7.5 Adjust the autotransforrner for a I I5-vo1t output. Diseonnect

the 400D vol"trneter.

477 6-400H
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F IGURE 2. VACUUI'I TUBE VOLTI'IETER - LEFT S IDE 
'J 

lES.
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7" 6 Connect the 801 voltrneter to pin 3 of V3 (fig. Z). The voltrneter

should indicate between IZ" 4 and IZ" B vdc" Adjust R66 (fig. Z) f.or a IZ" 6-

vol"t indication on the B0I voltrneter.

7"7 Connect the B0I vol"trneter to pin 4 of VZ (fig. Z)" The voltrneter

should indicate between 6. I and 6.5 vdc. Disconnect the voltrneter.

8. Noise ald St?bility"

B. I De-energize the 400H, install" in the case, and energize.

8. Z Connect the test plug (HP-LZ5-23) to the 400H INPUT terrninals.

8.3 Set the RANGE switch on the 400H to .00I. The rneter indication

should not exceed 0.00005 volt or five rninor scale divisions.

8.4 Rotate the RANGE switch through alj" ranges in clockwise and

counterclockwise directions. The rneter rrlay rnornentarily i.ndicate the

switching transient, but should should quiekly return to zeto"

9. V,Ietet ?qtg, Yqllqge 4qlg,ep. qq4 ll+qking.

9. I De-energize the 400H. Adjust the rneehanical-zero screw until

the rneter on the 400H indicates zera"

9" Z Rernove the case frorn the 400H and ene rgtze"

9"3 Connect the 738AR callibrator to the INPUT connector on the 400H.

9.4 Set the RANGE switch. on the 400H to ' 3.

9.5 Adjust the ?38AR calibrator for a 0" 3-vol"t rrns output. Adjust

RZ! (fig. Zl for a fulL-scale indicati"ozr of 0. 3 vol"ts'

477 6-400Il
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9.6 Set the RANGE switch on the 400H to 1 and perforrn the operations

listed in Table Itr.

TABLE II

TRACKING, 1 - VOT ,T RANGE

4776- 400H
9_ TII

738AR Calibrator
Output (volts rrns)

400H Meter trndication (volts)
Minirnurn Maxirnurn

i" 0

0.9

0.8

0. ?

0.6

0" 5

0"4

0" 990

0. 890

0" 790

0.690

0" 590

0.490

0.390

1.010

0.910

0. 8I0

0. 7I0

0.6010

0" 50r0

0" 4010

l1



9"7 Set the RANGE switch on the 400H to 3 and perforrn the operca-

tions listed in Table III.

TABLE III

TRACKING, 3-VOLT RANGE

738AR Calibration
Output (volts rrns)

400H Meter Indication (volts)
Minirnurn Maxirnurn

3.0

2.5

2.0

1.5

1.0

0. 5

z.9to

z" 47

t"97

r"47

o"97

0"47

3.030

z" 53

z. 03

r. 53

l. 03

0.53

4776- 400H
9- TIIi
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9" B Perforrn operations listed in Table IV.

TABI,E IV

VOLTAGE RANGE CHECKS

10" Ft9g'plqy R9qp9tqq,

I0. I Connect the 400H to the output of the 739AR test set.

I0. Z Set the RANGE swirLeh on the 400H to . l.

477 6* 400H
9-I0

40OH RANGE
Switch Setting

738AR Calibrator
Output (vo1ts rrns)

400H Meter Indication (volts)
Minirnum Maxirnurn

00r

003

OI

03

i

3

3

i0

30

100

300

0. 001

0.003

0" 0l

0. 03

0. r0

0.3

3.0

r0.0

30" 0

100" 0

300" 0

0.00099

0. 00297

0.0099

0 " 0zg7

0. 099

0"297

z'9t

9.9

29"t

99. 0

297. O

0" 00I0I

0.00303

0. 0101

0" 0303

O" IOI

0. 303

3" 03

I0" 1

30.3

10r" 0

303" 0

l3



10.3 Adjust the 739AR test set output for a 0.098- volt rrns,

400-cps reference on the 400H, and establish a set level indication on the

739AR test set.

I0.4 Adjust the output frequency of tll.e 739AR test set to 4 rnc.

Adjust CZI (fig. Z) for a 0" 098-volt indication on the 400H

10" 5 Increase the output frequency of the 739AR test set to 6.4 rnc
i-.

and re-establish the set level indication. The indication on the 400H rnay

decrease, but should not exeeed 0. I volt. If necessary, readjust CZI for a

0. 098-volt indication on the 400H

10.6 Repeat steps 10.3 and I0.4 if CZI was adjusted in step 10.5"

The 400H should indicate no less than 0.096 vol-t at 4 rrtc.

i0" ? Set the RANGE switch on the 400H to 3.

10.8 Adjust the 739AR test set output for a 2"8-volt rrns, 400-cps

reference on the 400H" and establish a set level indication on the 739AR

test set"

I0.9 Adjust the output frequency of tlne 739AR test set to 4 rnc"

Adjust C14 (fig" 3) until the 400H indicates Z.8 volts"

I0. i0 Adjust the 739AR test set output for a 0.0098-volt rrns,

400-cps reference on th.e 400H, and establish a set level indication on

the 739AR test set.

I0" II Set the RANGE switchr on the 400H to .01.

477 6-400H
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F IGURE 3. VACUUiI TUBE V0LTI'IETER - R IGHT S IDE tJ lEIl.
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I0. lZ Adjust the output frequency of the Z39AR test set to 4 rnc.

Adjust C16 (fig. 3) until the 400H indicates 0.0098 volt.

I0. 13 Set the RANGE switch on the 400H to L

10. 14 Adjust t]ne 739AR test set output for a 0.98-vo1t rrns,

400-cps reference on the 400H. and establish a set 1evel indication on the

739AR test set.

I0. 15 Adjust the output frequency of ttre 739AR test set to 4 rnc.

Adjust Ca $ig. Z) until the 400H indicates 0.98 volt.

I0. l6 Adjust tlne 739AR test set output for a 0" 95-vo1t rrns,

400-cps reference on the 400H, and establish a set level indication on the

739AR test set.

10" I7 Perforrn the operations listed in Table V. Maintain a set

level indication on the 739AR test set before each operation. The indica-

tion on the 400H should be within the lirnits specified.

477 6-400Il
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TABLE V

739AR Test Set
Frequency Output

400H Meter Indication (vo1ts)
Minirnurn Maxirnurn

I0 cps

Z0 cps

50 cps

I00 cps

500 cps

lkc

5kc

I0 kc

50 kc

'100 kc

500 kc

1 rnc

Z rnc

4 rnc

0.9025

0. 93 r.0

0.9405

0" 9405

a.9405

0 " 9405

0. 9405

0 " 9405

0 " 9405

0" 9405

0.9405

0" 93 l0

0 " 9zr5

0.9025

0"9975

0. 9 690

0 " 9595

0. 9595

o.9595

0. 9595

0. 9595

0. 9s95

0. 9595

o.9595

0.9595

0.9690

0. 9785

0" 9975

I0. I8 Repeat steps I0. l6 and 10. t7 (rnaking decirnal corrections)

for the "O0I, .01, and.l-vclt ranges of the 400H. The indications on the 400H

should be within the lirnits specified in Table V.

4776*400H
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I0. 19 Set the RANGE switch on the 40OH to 3.

i0. Z0 Adjust tlne 739AR test set output for a 2"81-volt rrns,

400-cps reference on the 400H, and establish a set level indication on the

739AR test set.

10. ZI Perforrn the operations listed in Table VI. Maintain a set

1evel indication on the 739AR test set before each operation. The indica-

tions on the 400H should be within the lirni"ts specified.

TABLE VI

477 6-400H
iO- TVI

739AR Test Set
Frequency Output

400H Meter Indication (volts)
Minirnurn Maxirnum

l0 cps

Z0 cps

50 cps

l0O cps

500 cps

lkc
5kc

10 kc

50 kc

100 kc

500 kc

I rnc

2 rnc

4 rnc

2.7075

2.7930

z.8zr5

z" BzLs

z. Bzr5

z.8zI5
z.8zr5
z.8zr5

z. Bzr5

z" BzL5

z" 8zt5

z.7930

z" 7 645

z" 707 5

2.9925

z" 9070

z" 8785

z" 8785

z" B'785

z. 87 85

z" 8785

z.8785

z. 8785

z" 8785

z" 8785

2.9070

2.9355

z" 9925

i8



I0. ZZ Repeat steps 10. 20 and I0. Zl (rnaking decirnal corrections)

for the .003, .03, and .3-volt ranges of the 400H. The indications on the

400H should be within the lirnits specified in Table VI.

i I " Final Pro c edur e.

I I. I De-energize and disconnect equiprnent.

I\. Z Replace the 400H in the case.

IZ. Certification. Date and attach the appropriate decal to the

400H Vacuurn Tube Voltrneter.

477 6-400H
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