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TM 11-6625-537-15
C 1

TECHNICAL MANUAL

DIFFERENTIAL VOLTMETER ME-202/U

TM 114625-537-15

C HANGES No. 1

HEADQUARTERS,
DEPARTMENT OF THE ARMY
W ASHINGTON 25, D.C., 6 May 1963

TM 11-6625-537-15, 23 December 1962, is changed as follows:

Page 1-1. Add paragraphs 1-1.1 and 1-1.2 after
paragraph 1-1.

1-1.1. Index of Publications

Refer to the latest issue of DA Pam 3104 to
determine whether there are new editions, changes,
or additional publications pertaining to your equip-
ment. DA Pam 310-4 is a current index of tech-
nical manuals, technical bulletins, supply bulletins,
lubrication orders, and modification work orders
that are available through publications supply
channels. The index lists the individual parts
(-10, -20, -35P, etc) and the latest changes to and
revisions of each equipment publication.

1-1.2. Forms and Records

a. Reports of Maintenance and Equipment

Improvement Recommendations. Use equipment
forms and records in accordance with instructions
in TM 38-750.

b. Report of Damaged or Improper Shipment.
Fill out and forward DD Form 6 (Report of Dam-
aged or Improper Shipment) as prescribed in AR
700-58 (Army), NAVSANDA Publication 378
(Navy), and AFR 71-4 (Air Force).

c. Comments on Manual. Forward all comments
on this publication direct to: Commanding Officer,
U.S. Army Electronics Materiel Support Agency,
ATTN:  SELMS-MP,  Fo r t  Monmou th ,  N .  J .
DA Form 2028 (Recommended changes to DA
Technical Manual Parts Lists or Supply Manual
7, 8 or 9) will be used.

Page 2-4. Add section II.1 after section II.

Section Il.1. ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

2.1-1. Scope of Organizational Mainte-
nance

The maintenance duties assigned to the organi-
zational repairman are listed below, together with
a reference to the paragraphs covering the specific
maintenance function. The duties assigned do
not require tools or test equipment other than
those issued with the unit.

a. Daily maintenance service and inspection
(par. 2.1-4).

b. Weekly maintenance service and inspection
(par. 2.1-5).

c. Monthly maintenance service and inspection
(par. 2.1-7).

d. Cleaning (par. 2.1-8).

e. Painting (par. 2.1-9).

2.1-2. Materials Required

a. Sandpaper.
b. Paint and brush.
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2.1-3. Organizational Preventive Mainte-
nance

Organizational preventive maintenance is the
systematic care, servicing, and inspection of equip-
ment to prevent the occurrence of trouble, to
reduce downtime, and to assure that the equip-
ment is serviceable. Preventive maintenance is the
responsibility of all echelons concerned with the
equipment and also includes the testing and repair
or replacement of parts that inspection and tests
indicate would probably fail before the next
scheduled periodic service.

a. Systematic Care. The procedures given in
paragraphs 2.1-4, 2.1-5, and 2.1-7 cover syste-
matic care essential to proper upkeep and opera-
tion of the equipment. The cleaning operations
(par. 2.1-8) should be performed once a day. If
the equipment is not used daily, however, the
cleaning operations must be performed before
operation after any extended shutdown, or once a
week while the equipment is kept in standby con-
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Par. 2-2.

Par. 2.1-8.

Par. 2-1.

Par. 2.1-9.

dition. The other items must be checked before
the equipment is placed in operation after a shut-
down, during operation, or after it is turned off, as
specified in the applicable paragraph.

b. Maintenance Service and Inspection. T h e
daily, weekly, and monthly maintenance service
and inspection charts (par. 2.1-4,2.1-5, and 2.1-7)
outline inspections to be made at daily, weekly,
and monthly intervals. These inspections are
made to determine combat serviceability; that is,
to determine that the equipment is in good general

and likely to remain combat serviceable. To assist
the organizational repairman in determining and
maintaining combat serviceability, the charts _
indicate what to inspect, how to inspect, and what
the normal conditions are. The References columns
in the maintenance service and inspection charti
list the paragraphs that contains additional in-
formation. If the defect cannot be remedied by
the operator, higher echelon maintenance or re-
pair is required. Records and reports of these
inspections must be made in accordance with

(physical) condition, in-good operating condition, TM 33-750.

2.1-4. Daily Maintenance Service and Inspection Chart

2.1-5. Weekly Maintenance Service and Inspection Chart

2.1-6. Monthly Maintenance
a. A month is defined as approximately 30

calendar days of 8-hour-per-day operation. If the
equipment is operated 16 hours a day, the monthly
maintenance should be performed at 15-day inter-
vals. Adjustment of the maintenance interval
must be made to compensate for any unusual
operating conditions. Equipment maintained in
standby (read y for immediate operation) condi-
tion must have monthly maintenance performed
on it.

b. Monthly maintenance will be scheduled in
accordance with the requirements in TM 38-750.

2

All deficiencies or shortcomings will be recorded,
and those not corrected during the inspection and
service will be immediately reported to higher
echelon by use of forms and procedures specified
in TM 38-750. Equipment which has a deficiency
that cannot be corrected by second echelon should
be deadlined in accordance with TM 38-750.
Perform all the services listed in the monthly
maintenance service and inspection chart (par.
2.1-7) in the sequence listed. Whenever a normal
condition or result is not observed, take corrective
action with the information listed in the References
column.
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Para 4-2.

Para 2-2. Para 2-1.

Para 4-2.

Para 2.1-8.

Para 2.1-9.

Para 1-1.1.

2.1-7. Monthly Maintenance Service and Inspection Chart

2.1-8. Cleaning a. Remove dust and loose dirt with a clean soft

Inspect the exteriors of the receiver, the trans- cloth.

mitter, and the remote unit. The exterior surfaces Warning: Cleaning compound is flammable and
should be clean, and free of dust, dirt, grease, and its fumes are toxic. Provide adequate ventilation.
fungus. DO not use near a flame.
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b. Remove grease, fungus, and ground-in dirt
from the cases; use a cloth dampened (not wet)
with Cleaning Compound (Fed. stock No. 7930–
395-9542).

c. Remove dust or dirt from plugs and jacks
with a brush.

Caution:  Do not press on the meter faces
(glass) when cleaning; the meter may be damaged.

d. Clean the front panels, meters, and control
knobs; use a soft clean cloth. If necessary, dampen

the cloth with water; mild soap may be used to
make the cleaning more effective.

2.1-9. Painting

Clean rust and corrosion from metal surfaces by
lightly sanding them with fine sandpaper. Brush
two thin coats of paint on the bare metal to pro-
tect it from further corrosion. Refer to the ap-
plicable cleaning and refinishing practices specified
in TM 9–213, Painting Instructions for Field Use.

Page 5-11. Add appendix after section V.

APPENDIX

REFERENCES

DA Pam 310-4 Index of Technical Manuals, TM 9-213 Painting Instructions for Field
Technical Bulletins, Supply use.
Bulletins, Lubrication Orders, TM 38-750 The Army Equipment Record
and Modification Work Orders. System and Procedures.

4
AGO 9057A



By Order of the Secretary of the Army:

Official:
J. C. LAMBERT,
Major General, United States Army,
The Adjutant General

Distribution:
Active Army:

DASA (6)
USASA (2)
CNGB (1)
CofEngrs (1)
TSG (1)
CSigO (5)
CofT (1)
USA CD Agcy (1)
USCONARC (5)
USAMC (5)
ARADCOM (2)
ARADCOM Rgn (2)
OS Maj Cored (3)
OS Base Cored (2)
LOGCOMD (2)
USAECOM (5)
USAMICOM (3)
USASCC (4)
MDW (1)
Armies (2)
Corps (2)
USA Corps (3)
USATC AD (2)
USATC Engr (2)
USATC Inf (2)
USATC Armor (2)
Inatl (2) except

Ft Monmouth (63)
Svc colleges (2)
Br Svc Sch (2)
GENDEP (OS) (2)

NG: State AG (3).
USAR: N o n e .
For explanation of abbreviation used, see AR 320-50.

EARLE G. WHEELER,
General, United States Army,
Chief of Staff.

Sig Dep (OS) (12)
Sig See, GENDEP (5)
Army Dep (2) except

Ft Worth (8)
Lexington (12)
Sacramento (17)
Tobyhanna (12)

USA Elct RD Actv, White Sands (13)
USA Elct RD Actv, Ft Huachuca (2)
USA Trans Tml Comd (1)
Army Tml (1)
POE (1)
OSA (1)
AMS (1)
WRAMC (1)
AFIP (1)
Army Pic Cen (2)
USA Mbl Spt Cen (1)
USA Elct Mat Agcy (25)
Chicago Proc Dist (1)
USARCARIB Sig Agcy (1)
Sig Fld Maint Shops (3)
JBUSMC (2)
Units organized under following TOE

(2 cy ea UNOINDC)
11-7 11-157
11-16 11-500 AA-AC (4)
11-57 11-557
11-97 11-587
11-98 11-592
11-117 11-597
11-155
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Changes in force: C 1 and C 2

C H A N G E

No. 2

Operator, Organizational, Field, and Depot Maintenance Manual

VOLTMETER, ELECTRONIC ME-202/U

TM 11-6625-537-15
C 2

Headquarters
Department of the Army

W A S H I N G T O N , D. C. 21 January 1964

TM 11-8625-537-15, 23 December 1962, is changed as follows:

Change the title of the manual as shown
above.

Note. The parenthetical reference to previous
changes (example: page 1 of C1) indicate that per-
tinent material was published in that change.

Page 1-1, paragraph 1-1.2 (page 1 of C1).
D e l e t  s u b p a r a g r a p h  c and  subs t i t u t e :

c .  R e p o r t i n g  o f  E q u i p m e n t  M a n u a l  I m -
provements. The direct reporting by the indi-
vidual user, of errors, omissions, and recom-
mendations for improving this manual is au-
thorized and encouraged. DA Form 2028 (Re-
commended changes to DA technical manual
parts lists or supply manual 7, 8, or 9) will

be  used for  report ing these improvements .
This form will be completed in triplicate using
pencil, pen, or typewriter. The original and
one copy will be forwarded direct to Com-
manding Officer, U.S. Army Electronics Ma-
ter ie l  Support  Agency,  ATTN: SELMS-MP,
Fort Monmouth, N. J. 07703. One information
copy will be furnished to the individual’s im-
mediate supervisor (officer, noncommissioned
officer, supervisor, etc.).

Page 5-11, appendix (page 4 of C1). Desig-
nate “appendix” as: appendix I.

Add appendixes II and III after appendix
I.
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APPENDIX II

MAINTENANCE ALLOCATION

Section 1. INTRODUCTION

1. General

a. This appendix assigns maintenance func-
tions to be performed on components, assem-
blies, and subassemblies by the lowest appro-
priate maintenance echelon.

b. Columns in the maintenance allocation
chart are as follows:

(1)

(2)

Part or component. This column
shows only the nomenclature or
standard item name. Additional de-
scriptive data are included only
where clarification is necessary to
identify the component. Components,
assemblies, and subassemblies are
listed in top-down order. That is, the
assemblies which are part of a com-
ponent are listed immediately below
that component, and the subassem-
blies which are part of an assembly
are listed immediately below that
assembly. Each generation break-
down (components, assemblies, or
subassemblies) is listed in disassem-
bly order or alphabetical order.

Maintenance function. This column
indicates the various maintenance
functions allocated to the echelons.

(a)

(b)

(c)

(d)

(e)

Service. To clean, to preserve, and
to replenish lubricants.

Adjust. To regulate periodically to
prevent malfunction.

Inspect. To verify serviceability and
to detect incipient electrical or me-
chanical failure by scrutiny.

Test. To verify serviceability and
to detect incipient electrical or me-
chanical failure by use of special
equipment such as gages, meters.
etc.

Replace. To substitute serviceable
components, assemblies, or subas-

( f)

(g)

(h)

(i)

(j)

semblies, for unserviceable com-
ponents, assemblies, or subassem-
b l i e s .

Repair. To restore an i tem to
serviceable condition through cor-
rection of a specific failure or un-
serviceable condition. This function
includes but is not limited to weld-
ing, grinding, riveting, straighten-
ing, and replacement of parts other
than the trial and error replace-
ment of running spare type items
such as fuses, lamps, or electron
tubes.

Align. To adjust two or more com-
ponents of an electrical system so
that their functions are properly
synchronized.

Calibrate. To determine, check, or 
rectify the graduation of an in-
strument, weapon, or weapons sys-
tem, or components of a weapons
system.

Overhaul. To restore an item to
completely serviceable condition as
prescribed by serviceability stand-
ards. This is accomplished through
employment of the technique of
“Inspect and Repair Only as Nec-
essary” (IROAN). Maximum utili-
zation of diagnostic and test equip-
ment is combined with minimum
disassembly of the item during the
overhaul process.

Rebuild. To restore an item to a
standard as near as possible to
original or new condition in ap-
pearance, performance, and life ex-
pectancy. This is accomplished
through the maintenance tech-
nique of complete disassembly of
the item, inspection of all parts or
components, repair or replacement
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(3)

(4)

(5)

of worn or unserviceable elements
using original manufacturing toler-
ances and/or specifications and
subsequent reassembly of the item.

1st, 2d, 3d, 4th, and 5th echelons. The
symbol X indicates the echelon re-
sponsible for performing that partic-
ular maintenance operation, but does
not necessarily indicate that repair
parts will be stocked at that level.
Echelons higher than the echelon
marked by X are authorized to per-
form the indicated operation.

Tools required. This column indi-
cates codes assigned to each individ-
ual tool equipment, test equipment,
and maintenance equipment refer-
enced. The grouping of codes in this
column of the maintenance alloca-
tion chart indicates the tool, test,
and maintenance equipment requir-
ed to perform the maintenance func-
tion.

Remarks. Entries in this column will
be utilized when necessary to clarify

any of the data cited in the preceding
column.

c. Columns in the allocation of tools for
maintenance functions are as follows:

(1)

(2)

(3)

Tools required for maintenance func-
tions. This column lists tools, test,
and maintenance equipment re-
quired to perform the maintenance
functions.

1st, 2d, 3d, 4th, 5th echelon. The dag-
ger (†) symbol indicates the echelons
normally allocated the facility.

Tool code. This column lists the tool
code assigned.

2. Maintenance by Using Organizations
When this equipment is used by signal ser-

vices organizations organic to theater head-
quarters or communication zones to provide
theater communications, those maintenance
functions allocated up to and including fourth
echelon are authorized to the organization
operating this equipment.
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APPENDIX III

BASIC ISSUE ITEMS LIST

Section I. INTRODUCTION

1. General
This appendix lists items supplied for initial

operation and for running spares. The list in-
cludes tools, parts, and material issued as
part of the major end item. The list includes
all items authorized for basic operator main-
tenance of the equipment. End items of equip-
ment are issued on the basis of allowances
prescribed in equipment authorization tables
and other documents that are a basis for
requisitioning.

2. Columns

Columns are as follows:

a. Federal Stock Number, This column lists
the 11-digit Federal stock number.

b. Designation by Model. Not used.

c. Description. Nomenclature or the stand-
ard item name and brief identifying data for
each item are listed in this column. When req-

uisitioning, enter the nomenclature and de-
scription.

d. Unit of Issue. The unit of issue is each
unless otherwise indicated and is the supply
term by which the individual item is counted
for procurement, storage, requisitioning, al-
lowances and issue purposes.

e. Expendability. Nonexpendable items are
indicated by NX, Expendable items are not
annotated.

f. Quantity Authorized. Under “Items Com-
prising an Operable Equipment,” the column
lists the quantity of items supplied for the
initial operation of the equipment. Under
“Running Spare Items” the quantities listed
are those issued initially with the equipment
as spare parts. The quantities are authorized
to be kept on hand by the operator for main-
tenance of the equipment.

g. Illustration. Not used.
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By Order of the Secretary of the Army:

EARLE G. WHEELER,
General, United States Army,
Chief of StaffOff ic ia l :

J. C. LAMBERT,
Major General, United States Army.
The Adjutant General.

Distribution:
To be distributed in accordance with DA Form 12-31 requirements for Organizational

Maintenance Instructions, OV-1 Aircraft.
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CH A N G E

No. 3

Changes in force: C 1, C 2, and C 3

TM 11-6525-537-15
C 3

HEADQUARTERS
DEPARTMENT OF THE ARMY

W A S H I N G T O N , D.C., 14 February 1974

Operator, Organizational, Field,
and Depot Maintenance Manual

VOLTMETER, ELECTRONIC ME-202/U

TM 11-6625-537-15, 23 December 1962, is changed as follows:

Page 1-1, paragraph 1-1.1. Delete paragraph 1-1.1
and substitute:

1-1.1. Indexes of Publications
a. DA Pam 320-4. Refer to the latest issue of DA

Pam 310-4 to determine whether there are new
editions, changes, or additional publications per-
taining to the equipment.

b. DA Pam 310-7. Refer to the DA Pam 310-7 to
determine whether there are modification work or-
ders (MWO’s) pertaining to the equipment.

Paragraph 1-1.2. Delete paragraph 1-1.2 and
substitutc:

1-1.2. Forms and Records
a. Reports of Maintenance and Unsatisfactory

Equipment. Maintenance forms,  records,  and
reports which are to be used by maintenance per-
sonnel at all maintenance levels are listed in and
prescribed by TM 38-750.

b .  R e p o r t i n g  o f  P a c k a g i n g  a n d  H a n d l i n g
Deficiencies. Fill out and forward DD Form 6
(Report of Packaging and Handling Deficiencies)

as prescribed in AR 700-58 (Army)/NAVSUP PUB
378 (Navy)/AFR 71-4 (Air Force)/MCO P4030.29
(Marine Corps), and DSAR 4145.8.

c. Discrepancy in Shipment Report (DISREP)
(SF 361). Fill out and forward Discrepancy in
S h i p m e n t  R e p o r t  ( D I S R E P )  ( S F  3 6 1 )  a s
prescribed in AR 55-38 (Army)/NAVSUPINST
4610.33/AFM 75-18/MCO P4610.19A (Marine
Corps), and DSAR 4500.15.

1-1.3. Reporting of Errors
The reporting of errors, omissions, and recom-
mendations for improving this publication by the
individual user is encouraged. Reports should be
submit ted on DA Form 2028,  Recommended
Changes to Publications, and forwarded direct to
Commander, US Army Electronics Command,
ATTN: AMSEL-MA-C Fort Monmouth, NJ 07703.

1-1.4. Items Comprising an Operable
Voltmeter, Electronic ME-202/U
Voltmeter, Electronic ME-202/U (FSN 6625-050-
8686) comprises the operable end item.
Page 5-11, appendix III. Delete appendix III.
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By Order of the Secretary of the Army:

CREIGHTON W. ABRAMS

Official:
General United States Army
Chief of Staff

VERNE L BOWERS
Major Geneal United States Army
The Adjutant General

Distribution:
TO be distributed in accordance with DA Form 12-36, Direct/General Support avionica literature requirements for AN/AKT.

18, AN/APS-94, AN/ASW-12  and  AN/TKQ-1.
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This manual contains copyrighted mater ia l

TM 11-6625-537-15

Technical Manual HEADQUARTERS,
DEPARTMENT OF THE ARMY

No. 11-6625-537-15 Washington 25, D.C., 23 December 1962

Operator, Organizational, Field, and Depot Maintenance Manual

DIFFERENTIAL VOLTMETER M3-202/U

Section Title P a g e

I

1-1.
1-2.

II

2-1.
2-2.
2-3.
2-4.
2-5.

1-1

1-1
1-1

2-1

2-1
2-1
2-1
2-2

2-2
2-2
2-2
2-2
2-3

3-1

2-6 .
2-7 .
2-8 .
2-9 .

III

3-1 .
3-2 .
3-3 .
3-4 .
3-5 .
3-6 .
3-7 .

3-1
3-1
3-1
3-1
3-2
3-2
3-2

4-1

4-1
4-1
4-1
4-4

5-1

I V

4 - 1 .
4 - 2 .
4 - 3 .
4 - 4 .

V
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S E C T I O N  I

INTRODUCTION AND SPECIFICATIONS

1-1. GENERAL

a. The Model 803 AC-DC Differential Voltmeter has
enjoyed wide acceptance in the field of voltage measure-
ment. The high accuracy, portability, and compactness
of the 803 make this instrument ideal for almost any
application. Ease of operation and high reliability con-
tribute to the outstanding performance which makes the
803 a Universally accepted instrument.

b. The heart of the 803 is a precision 500 V DC ref-
erence power supply. This 500 volts can be precisely
divided into increments as small as 10 microvolt by
means of five voltage dials, Unknown AC or DC vol-
tages are matched against the precise internal voltage
until no deflection occurs on the panel meter. The un-

1-2. SPECIFICATION

known voltage is then simply read from the voltage dials.
In the highest null sensitivity range, potential differences
between unknown and reference voltage as small as 0.01
volts will cause full scale meter deflection.

c. At null, the 803 presents an infinite input imped-
ance to the voltage under measurement, thereby com-
pletely eliminating circuit loading.

d. The instrument may also be used as a conventional
VTVM or as a megohmmeter.

e. The Model 803 has been thoroughly checked and
tested prior to shipment, and is ready for immediate
use. Upon receipt, inspect carefully for any damage
that may have occurred in transit.
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SECTION II

OPERATING INSTRUCTIONS

2-1. CONTROLS AND TERMINALS

The functions of the operating controls and terminals of
the Model 803 are listed below:

a.  The OFF-ON-CAL switch controls AC line power
on cabinet model instruments, When placed in the CAL
REF position, the chopper amplifier output may be cali-
brated, and in the CAL ADJ position, the internal 500
V DC reference voltage is  cal ibrated.  On rack model
in s t rumen t s ,  t h i s  sw i t ch  i s  l abe l l ed  OPERATE-CAL
and line power is controlled by a toggle switch.

b.  The RANGE switch selects  AC voltage ranges of
500, 50, and 5 volts, or DC ranges of 500, 50, 5, and
0.5 volts.

c. The NULL switch is placed in the VTVM position
to determine the approximate value of the unknown vol-
tage prior  to any differential  measurements.  The four
null  vol tage ranges of  10,  1,  0.1,  and 0.01 volts  are
used when differential  measurements are made.  For
DC measurements,  these ranges represent  ful l  scale
differences between the unknown voltage and the portion
of internal 500 V DC that is dialed up on the five voltage
dials .  For AC measurements,  the null  sensit ivi t ies are
reduced on the 500 VAC and 50 VAC ranges as indicated
by the X100 and X10 null range multiplier adjacent to the
NULL switch, For example, on the 500 VAC range posi-
tion, the X100 null multiplier lamp would light. and the
maximum full scale voltage difference between internal
reference and unknown would be 100 multiplied by the
0.01V null range, or 1 volt.

d.  A, B,  C,  D, and E voltage dial  set t ings provide
an in-line readout of the amount of internal 500 V DC
necessary to null  (match) the unknown. I l lumina ted
decimal points adjacent to the voltage dials change as
the range of the instrument is changed.

e. ZERO controls  are provided for  cal ibrat ing the
VTVM-10V-1V null  ranges and the 0.1V-0.01V null
r a n g e s .

f .  The posi t ive input  binding post  is  isolated from
the chassis of the instrument, and the negative post is
shunted to the chassis with a 1 UFD capacitor. Either
post may be grounded or both may be “floated” from
ground; however, since the instrument is equipped with
3-wire l ine cord with the third wire fastened to the
chassis, the external circuit should be checked to avoid
conflicts in grounding.

g.  The ADJ CAL potentiometer  controls  cal ibrat ion
of the 500 V DC reference supply when the ON-OFF-CAL
switch is in CAL ADJ position.

2 -2 .  PRELIMINARY OPERATION

The following procedure prepares the 803 for operation.
a.  Connect  the power plug to an AC power source.

The instrument is wired to operate on 117 VAC. Note
on the schematic  diagram that  220 VAC or 234 VAC
operat ion is  possible by rewiring the primary of  the
p o w e r  t r a n s f o r m e r , and substi tut ing a 1.5 Amp. l ine
fuse.

b. Turn the RANGE switch to the 500 V DC position.
c. Turn the NULL switch to the VTVM position.
d.  Turn al l  voltage dials  to zero.
e.  Place the instrument in operat ion by turning the

OFF-ON-CAL control to ON. On rack models, turn the
line power toggle switch to ON. The decimal lamp will
l ight ,  indicating power is  applied.

f .  Allow a warmup period of at  least  ten minutes.
g.  Adjust  the VTVM-10V-1V ZERO control  for  zero

meter deflection.
h .  Tu rn  t he  OFF-ON-CAL swi t ch  (OPERATE-CAL

on rack models) to the CAL REF position and adjust the
0.1V-0.01V ZERO control  for  zero meter  deflect ion.

i .  Advance the switch against  spring tension to the
CAL ADJ position, and calibrate the internal 500 V DC
reference supply by zeroing the meter with the ADJ CAL
control.

j .  Return the switch to the ON posit ion (OPERATE
position on rack models). The instrument is ready for
use.

CAUTION
F o r  p e r s o n n e l  s a f e t y ,  t h e  i n s t r u m e n t  i s
equipped with a 3-wire l ine cord so that
the chassis will be grounded. Do not con-
nect either binding post to the chassis ground
post unless the circuit under test has been
checked for conflicts in grounding.

2-3. MEASUREMENT OF DC VOLTAGE

a. After  complet ing prel iminary operat ion,  connect
the unknown voltage to the input binding posts with the
range switch in the 500 V DC position. With the NULL
switch in the VTVM position, the approximate value of
the unknown will be indicated on the top meter scale.
If the meter reads to the left, the polarity of the unknown
voltage is opposite to the polarity of the instrument input,
and the connections should be reversed.

b.  Turn the RANGE switch to the lowest  DC range
which will give an on-scale reading and observe the ap-
proximate value of the unknown voltage.
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c.  Observe the posi t ion of  the decimal l ight j a n d  s e t
the five voltage dials to the approximate voltage deter-
mined in step b. For example, if the approximate vol-
tage is 3.5 volts, turn the A dial to 3, B dial to 5, and
C, D, and E dials to zero.

d. Turn the NULL switch to the 10V position and ad-
just  the voltage dials  for  zero meter  deflect ion.

e. Turn the NULL switch to the 1V, 0.1V, and 0.01V
posit ions,  adjust ing the voltage dials  for  zero meter
deflection in each position.

f .  Read the unknown voltage direct ly from the f ive
voltage dials.

2-4. MEASUREMENT OF AC VOLTAGES

a. After  complet ing prel iminary operat ion,  place the
RANGE switch in the 500 VAC position.

b. Connect the unknown AC voltage to the positive and
negative binding posts.

c .  P r o c e e d  i n  t h e  s a m e  m a n n e r  a s  i n  m e a s u r e m e n t
of DC voltage, step b and on.

2 -5 .  MEASUREMENT OF VOLTAGE EXCURSIONS
ABOUT A NOMINAL VALUE

a .  Af t e r  comple t i ng  p r e l im ina ry  ope ra t i on ,  s e t  up
the nominal voltage on the five voltage dials.

b. Turn the RANGE switch to the correct AC or DC
position.

c. Connect the voltage under measurement to the in-
put binding posts.

d. Turn the NULL switch to the position which allows
the voltage excursions to remain on-scale.  The NULL
switch set t ings indicate ful l  scale r ight  and left  meter
deflect ions,  except  when the RANGE switch is  set  in
the 500 VAC or 50 VAC positions. In these cases, the
full scale excursions are equal to the NULL range setting
multiplied by the X100 or X10 factor indicated by the
NULL mul t i p l i e r  l amps .

2-6. USE AS A CONVENTIONAL VTVM

If it is desired to use the instrument as a VTVM only,
the NULL ranges may be converted to VTVM ranges by
setting the voltage dials to zero. Proceed as follows:

a.  Perform prel iminary operat ion procedures stated
in paragraph 2-2.

b.  Consult  f igure 2-1 and select  ful l  scale voltage
deflection desired, If the approximate value of the vol-
tage to be measured is unknown, select the 500V range
initially.

c. Set RANGE switch, NULL switch, and voltage dials
as indicated for  the range selected.

d.  Connect  the voltage to be measured to the input
binding posts. Deflection to the r ight  indicates same
polari ty as binding posts .

e .  Read voltage from upper or  lower scale as l is ted
in figure 2-2.

2-7. MEASUREMENT OF HIGH RESISTANCES

One of the important features of the Model 803 is the
ability to be used as a megohmmeter for high resistance
measurements  from 1 to 500,  000 megohms.  In this
applicat ion,  connect  the minus input  terminal  to the
chassis ground post and use short isolated leads to the
unknown resis tance to prevent  measuring leakage re-
sistance of the leads.  Proceed as fol lows:

a .  P e r f o r m  t h e  p r e l i m i n a r y  o p e r a t i o n  p r o c e d u r e .
For resistances over a range from 1 to 500 megohms,
set RANGE switch to 500 V DC, NULL switch to 10V,
and adjust  voltage dials  for  ful l  scale deflect ion with
the unknown resistance connected to the input terminals.
Subtract 10.00 from the dial reading for the resistance
of the unknown in megohms.

b.  For resis tances over  a  range from 500 to 5000
megohms, set RANGE switch to 500 V DC, NULL switch
to lV, and adjust voltage dials for full scale meter de-

flection. Subtract 1.00 from the dial reading and mul-
tiply the result by 10 for the resistance of the unknown
in megohms.

c.  Between 5000 and 500,000 megohms,  the resis-
tance is calculated from the following formula:

= unknown resistance in megohms
= voltage indicated by voltage dials
= meter reading from 0 to 1V on the bot-

tom meter scale (1V null range)
= mgohms input resistance of the VTVM

circuit in the 1V null range
Set the RANGE switch to 500 V DC, NULL switch to the
1V range, and adjust the voltage dials for a convenient
meter deflection. Substitute the meter reading in volts
and the voltage dial setting in volts into the equation to
obtain unknown resistance.

2 -8 .  USE OF THEM WITH A RECORDER

Recorder output binding posts and level control are pru-
vided on the rear of the 803 for monitoring the excursions
of an unknown voltage from the voltage indicated by the
dial settings. The leakage resistance between the re-
corder and ground must be greater than 500, 000 meg-
ohms or the accuracy of the 803 will be impaired. The
John Fluke Model A-70 Potentiometric Recorder (manu-
factured by the Texas Instrument Co.) is recommended
for this application : Set up the recorder as follows:

a .  C o n n e c t  r e c o r d e r  i n p u t  t e r m i n a l s  t o  8 0 3  o u t p u t
terminals with teflon leads.

CAUTION
Do not ground either of the recorder output
terminals to the chassis  of  the 803.  I t  is
possible that the 1/200 ampere fuse at the
output of the Kelvin-Varley divider will be
blown.

b, After connecting the recorder, perform preliminary
operation.

c. Check for excessive leakage by connecting a stan-
dard cell to the 803 and measuring the EMF. Then al-
ternately connect and disconnect the recorder leads at
the rear of the 803. More than 1/4 small scale division
deflect ion of  the 803 indicates  excessive leakage has
been introduced by the recorder, and 803 accuracy will
be impaired. If  less  than 1/4 division,  make another
check by setting the RANGE switch to 500 V DC, NULL
switch to IV, and al l  voltage dials  to zero.  Zero the
instrument with the VTVM-10V-1V control ,  then set
the voltage dials  to 400.00.  A properly operat ing 803
will deflect less than 1/4 small scale division with the
recorder leads disconnected. If more than 1/4 division
deflect ion occurs with leads connected,  accuracy wil l
be impaired.
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d.  When leakage checks have been completed,  short
the input terminals of the 803.

e. Turn the RANGE switch to the 50V position, NULL
switch to the 10V posi t ion,  and dial  up 10,000 volts .
The meter  wil l  deflect  ful l  scale,  giving a maximum
output at  the recorder terminals of  15 mill ivolts .

f. Turn the GAIN ADJ potentiometer adjacent to the
recorder terminals  for  the recorder deflect ion that  is
desired to correspond to ful l-scale 803 deflect ion.

g.  Remove the short  from the 803 input  terminals .
The 803-Recorder combination is  ready for  use.  Pro-
ceed as instructed under paragraph 2-5.

2-9. NOTES ON MEASURING AC AND DC VOLTAGES

a. When selecting the AC or DC range of operation,
always use the lowest range that will give an on-scale
reading with the NULL switch in the VTVM position.
This will assure that the maximum number of Kelvin-
Varley voltage dials  wil l  be used,  providing the best
a c c u r a c y . F o r  e x a m p l e , when measuring 3.52 volts ,
set the RANGE switch to the 5 V DC position and use
all 5 voltage dials, rather than the 500 V DC position,
where only three dials could be used,

b. Any NULL range may be used at any input voltage.
However, it is recommended that the 10V and 1V null
ranges be used for voltages higher than 50 volts; 10V,
1V, and 0.1V null  ranges are recommended between
5 and 50 volts. A badly fluctuating line voltage or an
unstable input voltage may cause meter rattle or erratic
movements if higher null sensitivities are used on these
voltage ranges.

c.  AC components  do not  normally effect  DC mea-
surements in the 10V and lV null ranges. In the 0.1V
and 0.01V null  ranges,  the f i l ter  network at  the input
of the chopper-amplifier will attenuate the AC component,

This f i l ter  has an at tenuation rat io of  330 to 1 at  60
c y c l e s . F o r  e x a m p l e , a one-half  volt ,  60 cycle AC
component will be reduced to slightly over one milli-
volt. If large AC components are present on the DC to
be measured, and the 0.1V and 0.01V (chopper-ampli-
f ier)  null  ranges must  be used,  addit ional  f i l ter ing is
required. If the AC is of a single frequency, a twin-T
filter is effective and has the advantage of low total ser-
i e s  r e s i s t a n c e . If the AC is of variable frequency. an
ordinary low-pass f i l ter  may be used.  In ei ther  case,
the capacitors used should be high quality units of high
l e a k a g e  r e s i s t a n c e .

d. When making measurements of negative DC voltage,
the positive binding post should not be connected to the
chassis binding post. This would place C101, a 1 MFD
capacitor ,  direct ly across the input .  Since the chassis
binding post is connected to earth ground through the
3-wire line cord, this may happen inadvertantly if the
source of the voltage being measured has the positive
side grounded. When C101 is directly across the vol-
tage being measured, a small 60 cycle signal (50 milli-
v o l t s  o r  l e s s )  a p p e a r s  a c r o s s  t h i s  c a p a c i t o r  d u e  t o
sl ight ly unbalanced capaci tances between the power
transformer high voltage windings and the core.  This
may affect  the t rue DC reading.  or  the source under
m e a s u r e m e n t ,  o r  b o t h .

e.  When making AC measurements ,  the presence of
harmonics may have an effect on accuracy. Figure 2-2
indicates how accuracy will be affected by various har-
monics for  different  percentages of  distort ion.

Figure 2-1. VTVM RANGES

2 - 3



Figure 2-2.  HARMONIC DISTORTION
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3 - 1 .  G E N E R A L

S E C T I O N  I I I

THEORY OF OPERATION

a. A functional schematic of the Model 803 is shown
following Section V. The functional  method of circuit
representation is designed to aid the reader in discus-
sions of  circuit  theory and troubleshooting.

b .  A s  s e e n  o n  t h e  s c h e m a t i c ,  t h e  p r i n c i p l e  c i r c u i t
divisions are: 500 V DC reference power supply; Kelvin-
Varley divider; vacuum tube voltmeter (VTVM); chopper-
a m p l i f i e r ;  c o n v e r t e r , and converter  power supply.

3-2. 500 V DC REFERENCE POWER SUPPLY

a. When the 803 is used in the differential mode for
voltage measurements,  an internal  precision DC vol-
tage is nulled or matched against the unknown voltage.
An extremely accurate reference voltage is  therefore
required.  This  voltage is  developed by the 500 V DC
reference supply,  V1 through V8.

b.  V1, (full  wave rectif ier)  and the associated f i l ter
network, supply raw DC voltage at approximately 1000
volts  to the pre-regulator  tube V2.  Any change in the
output of the pre-regdator is felt at the grid of V3, the
cathode of which is clamped by voltage regulator V4.

The plate potential of V3, which is coupled to the grid
of V2, will change to correct the output of the pre-regu-
lator, which should be approximately 650 volts to V5A,
the main regulator.

c. The grid of the main regulator is driven by V5B,
which in turn is  driven by differential  amplif ier  V8.
Changes in the output of the main regulator are felt at
pin 2 (grid) of V8. Since the opposite grid (pin 7) is
clamped by voltage regulators V6 and V7, and the cath-
odes are tied together, V8 drives the grid and cathode
of V5B in opposite directions to change the grid potential
of V5A, correcting the main regulator output. The out-
put is maintained at 500 V DC ±0.01%.

d. In the 500 V DC position, the RANGE switch (S102E)
passes this 500 volts directly to the Kelvin-Varley di-
vider. In the 50 V DC, 5 V DC, and 0.5 V DC positions,
range resistors controlled by S102F divide the reference
voltage to 50 V DC, 5 V DC, and 0.5 V DC respectively.
In all AC positions of the RANGE switch, only 5 volts of
the reference supply is  used,  due to the fact  that  the
maximum output of the AC to DC converter is 5 volts.
This is explained in the discussion of the converter.

3 -3 .  KELVIN-VARLEY DIVIDER

a. Each one of  the four precision voltages avai lable
f r o m  t h e  r e f e r e n c e  s u p p l y  m u s t  b e  m a d e  a d j u s t a b l e
through a precision divider string so that unknown vol-
tages may be nulled or matched exactly. The five Kelvin-
Varley decade resistor  s tr ings acco~lish this  function

b. Note that each string, with the exception of the first,
paral lels  two resistors of  the str ing that  preceeds i t ,
Between the two wipers of S104 (voltage dial "A") then,
there is a total resistance of 40K and a total voltage of
100 V DC, with the RANGE switch in the 500 V DC posi-
tion. Across the wipers of S105, S106, and S107, there
are 10 V DC, 1 V DC, and 0.1 V DC respectively. S108
(dial "E") picks increments of 0.01 V DC from the last
decade. These voltages are reduced by a factor of 10
for each lower range voltage.

c.  All  resistors  of  each decade are matched and al l
decades are matched for each instrument, providing an
over-al l  divider accuracy of  0.005%.

d. With the NULL switch in any null range, the output
of the Kelvin-Varley divider appears at the grid of one-
half of the VTVM differential amplifier, V204B. A 1/200
ampere (5 mil l iampere) fuse protects  this  output .

3-4. VACUUM TUBE VOLTMETER (VTVM)

a.  When operat ing in the differential  mode,  Kelvin-
Varley output  vol tage appears  on the grid of  V204B,
one-half  of  differential  amplif ier  V204.  The unknown
voltage appears on the grid of V204A, the other half of
the differential amplifier. Any difference between these
potentials will be indicated by the meter which is coupled
between the cathodes of V204. When the Kelvin-Varley
output voltage exactly matches the unknown, the meter
wil l  read zero and no current  wil l  be drawn from the
s o u r c e  b e i n g  m e a s u r e d ,  b e c a u s e  t h e  s a m e  p o t e n t i a l
exists on both sides of the input resistances R105 through
R109.

b.  An 0.5 volt  difference between potentials  on the
grids of the differential  amplif ier  wil l  drive the meter
to ful l-scale deflect ion.  As seen on the schematic,  the
voltage division across R105, R106, and R107 will pro-
vide 0.5 volt difference to the differential amplifier grids
in the 10V null range if the actual difference between
unknown and Kelvin-Varley voltage is 10 volts; in the
1V null range, a different division of potential will pro-
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ide 0.5 volt  to  V204 for  a  1V difference between un-
known voltage and reference voltage.

c.  In the 0. lV and 0.01V null  ranges,  the chopper-
amplifier is used to provide the 0.5 volts necessary for
ful l-scale deflect ion of  voltage differences as small  as
0.1 and 0.01 volt.

d.  When used as a  conventional  VTVM, the grid of
V204B is connected to the 0 volt buss, or negative bind-
ing post. With the range switch in the 0.5 V DC posi-
tion, the 0 to 0.5 V DC unknown voltage appears directly
on the grid of V204A, and will indicate the approximate
v a l u e  o f  t h e  u n k n o w n .  I n p u t  d i v i d e r  r e s i s t o r s  R 1 1 0
through R116 maintain the 0 to 0.5 grid voltage range
for al l  instrumat voltage ranges.  The input  resistance
of the instrument in the VTVM position is seen to be 10
megohms,  the sum of R110,  R112,  R114,  and R116.

c.  The chopper-amplif ier  is  used during cal ibrat ion
of the 500 V DC reference supply. With the OFF-ON-
CAL switch in the CAL ADJ position, a fixed percentage
of the reference supply is compared to the precise EMF
of the internal standard cell. Any difference in potential
is  fed to the chopper-amplif ier  and VTVM so that  the
reference supply may be adjusted by means of  R119
(ADJ CAL potentiometer) to 500 V DC ±0.01%.

3 - 5 .  C H O P P E R - A M P L I F I E R

a. Since the grid drive to V204 must be 0.5 volts for
full-scale meter  deflect ion,  a  chopper amplif ier  is  em-
ployed to boost the DC potential difference between the
unknown and internal reference, when operating in the
0.lV and 0.01V null ranges.

b.  The chopper-amplif ier  is  a  f ixed-gain device con-
sisting of V205 and V206. A 60 cycle chopper modulates
any  DC l eve l  appea r ing  a t  t he  i npu t .  The  r e su l t i ng
square- wave is amplified and demodulated by another
chopper contact. The resulting DC gain is approximately
50. Therefore, for 0.01 volts maximum input, the output
will be 0.5 volts, enough for full-scale defection of the
VTVhf. In the 0.1V null range, the input to the chopper
a m p l i f i e r  i s  s t i l l  0 . 0 1  v o l t  f o r  f u l l - s c a l e  d e f l e c t i o n ,
because of the R108-R109 divider.

3 - 6 .  C O N V E R T E R

a. All AC measurements are made by first converting
the AC input to a DC voltage. The converter provides
a maximum DC output of 5 volts for a maximum AC in-
put  of  5V RMS. In the 5 VAC posit ion,  then,  range
switch sections S102A and S102B couple the converter
amplifier input directly to the binding posts. In the 50
VAC and 500 VAC positions, input attenuators reduce
the unknown AC to provide a maximum of 5 VAC input
to the first  converter  amplifier .

b. Three stages of amplification are employed in the
converter ,  terminated at  cathode fol lower V404.  From
the cathode, full-wave negative feedback returns to the
grid of the first amplifier. Half-wave rectification and

filtering of the cathode follower output result in a DC
voltage that is proportional to the RMS value of the AC
input up to 5 V DC.

c.  The over-al l  f requent  y response of  the converter
is essentially flat from 30 CPS to 10 KC.

3-7 .  CONVERTER POWER SUPPLY

a. Plate and DC fi lament voltages for  the converter
are developed in the converter power supply. V301 and
C301 provide unregulated DC to the plate of V302, the
series regulator  for  the 250 V DC plate voltage.  Dif-
ferential  amplif iers  V303 and V304 correct  the grid
potential of V302 as necessary to maintain the output at
250 V DC. V305 is the series regulator for the 140 V DC
converter  plate supply,  and is  driven by differential
amplifier V306 to maintain a constant output,

b. The DC filament voltage is developed in a transis-
torized regulator circuit consisting of TR1, TR301, and
TR302.  The base of  TR302 is  maintained at  a  f ixed
negative potential  by V309,  a  voltage regulator .  Since
the filament voltage is negative, a decrease in the abso-
lute value of this voltage will cause the emitter and col-
lector of TR302 to become more positive. This change
is amplified by TR301, and the base of TR1 is driven in
a negative direct ion,  causing more f i lament current  to
be drawn through TR1. This will  return the fi lament
voltage to its proper negative value.

c. The same half-wave power supply (CR9 and C310)
that develops a negative voltage for base bias of TR302
is used to Ught the decimal and null multiplier lamps,
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S E C T I O N  I V

M A I N T E N A N C E

4 - 1 .  G E N E R A L 4-3 .  TROUBLESHOOTING

Maintenance of the Model 803 is seldom required. Pre-
ventive maintenance consists only of keeping the interior
and exterior  of  the instrument clean as discussed in
p a r a g r a p h  4 - 2 .  A  t r o u b l e s h o o t i n g  c h a r t ,  c o m p o n e n t
location diagram, tube voltage chart, and a discussion
of troubleshooting is provided in paragraph 4-3. Para-
graph 4-4 outlines the equipment and procedures neces-
sary to calibrate the 803.

4 -2 .  PREVENTIVE MAINTENANCE

a .  T h e  8 0 3  i s  e x t r e m e l y  s e n s i t i v e  t o  t h e  s l i g h t e s t
amount of electrical leakage from the VTVM channel to
the 0 volt buss, particularly from the input grid (pin 2)
of V204, This leakage becomes evident when the vol-
tage dials are set to a high voltage with the NULL switch
in any null  range,  and no input  at  the binding posts .
Less than 1/4 small scale division of leakage should be
i n d i c a t e d  o n  t h e  m e t e r .  A c c u m u l a t i o n s  o f  d u s t  a n d
foreign matter  wil l  cause internal  leakage,  and should
be removed as  of ten as  necessary,  depending on en-
vironmental  operat ing condit ions,  Most  accumulat ions
can be removed by blowing the instrument out with low
pressure, clean, dry air. In older configurations of the
803, two plexiglass strips were used to insulate the VTVM
printed circuit board from the metal chassis, Pay par-
ticular attention to these strips when cleaning.

b. After blowing the instrument out, clean the NULL
and RANGE switches with a brueh dipped in Metriclene
Solvent M-4, manufactured by the John B. Moore Corp. ,
Nutley,  New Jersey. In older instruments,  also clean
the above mentioned plexiglass strips with this solvent.
After cleaning the switches, recoat the ceramic surfaces
of the switches with a 10% solution of Dow Corning 200
Fluid (100 viscosity grade) in Metriclene, This prevents
moisture from collect ing across the ceramic surfaces,

c .  W h e n  c l e a n i n g  t h e  b i n d i n g  p o s t ,  i n s u l a t o r s  a n d
front  panel ,  do not  use Metriclene Solvent .  Use only
denatured alcohol  and a clean cloth,  as  the insulator
material  is  sl ightly soluable in Metriclene.

d.  If  necessary,  lubricate the detent  mechanisms and
shaft  bearings of  the switches sparingly.  In no case
should lubricant be applied to switch wafers, as leakage
will result.

a .  Fai lure of  the 803 to operate properly is  usually
traced to failure or aging of one or more of the tubes
to the point where they can no longer operate satisfac-
torily in the circuit . The schematic diagram and the
circuit  descript ion in Section III  should be reviewed
before at tempting to troubleshoot  the instrument.  The
schematic is layed out in a functional manner with left-
to-right  signal  f low in general .

b. When it becomes necessary to replace one or more
tubes, it must be realized that certain tubes in the 803
perform cri t ical  functions,  and replacements must  be
selected.  Such tubes are the fol lowing:

(1) V8 is a high-mu dual triode, type 12AX7, used
a s  a  d i f f e r e n t i a l  a m p l i f i e r .  S o m e  r e p l a c e m e n t  t u b e s
may have poor  balance between halves causing poor
regulation against line voltage in the 500 V DC reference
supply, Check for this by allowing 5 minutes for tube
to heat and then varying line voltage from 105 to 130
volts and checking reference supply output voltage with
another Model 803 or 801. The 500 volts must not change
by more than 50 millivolts (0.01%) over this range of
l ine voltage.  If  regulat ion exceeds this  f igure,  discard
tube in favor of another. Such discards ma y work  very
well for V206 in the chopper amplifier since it is an AC
coupled amplifier not dependent upon the DC tube char-
a c t e r i s t i c s  f o r  p r o p e r  p e r f o r m a n c e ,

(2) V204 is a mdium-mu dual triode used in a cathode
follower type VTVM circuit .  The two requirements of
V204 for  sat isfactory performance are good balance
b e t w e e n  h a l v e s  a n d  l o w  g r i d  c u r r e n t .  T h e s e  c a n  b e
checked by setting RANGE switch to 500 V DC, NULL
switch to 1V and all five voltage knobs to zero. Allow
a few minutes for tube heating and then check for ability
to zero meter .  At zero,  the VTVM-10V-1V zero knob
pointer  should l ie  within +90° of  vert ical .  If  outside
these limits remove tube and try another, If okay, vary
line voltage from 105 to 130 VAC and check stability of
m e t e r  z e r o . Meter should not offset more than ±4%.
(2 small  scale divisions). If  excessive offset  exists ,
check the heater voltage to determine whether the 9-7
ballast  tube is  functioning properly.  Heater  voltage at
117 VAC line should measure between 5.5 and 6.5 volts
and should change less than 0.5 volt for a line voltage
change from 105 to 130 volts .  If  outside these l imlts ,
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Figure 4-1. COMPONENT LOCATION

replace the 9-7. If the ballast tube is functioning prop- unit which has excellent long term stability and negligible
erly but the meter offset exceeds 2 small scale divisions
for  a  25 volt  change in l ine voltage,  discard V204 in

favor of another tube wiyh better balance. To check for
excessive grid current  in V204,  set  RANGE switch to
500 V DC, NULL switch to 1V, the five voltage knobs
t o  z e r o ,  a n d  l i n e  v o l t a g e  t o  1 1 7  v o l t s .  Z e r o  m e t e r ,
then short  the input  binding posts .  Meter  offset  must
not exceed 1/4 of one small scale division; if it does,
replace V204.

(3) V401 is a sharp cutoff pentode used as the first
s tage of  the converter  three stage feedback amplif ier .
It is important that this tube not be microphonics to pre-
vent  meter  rat t le  when measuring AC voltage.

(4) Replacement of V206, the 12AX7 chopper amplif-
ier tube should be made with one which is not micro-
phonics. The Westinghouse type 12DF7 is a low micro-
phcmic version of the 12AX7 and may be used if desired.
A microptwnic or  otherwise noisy t i  may cmme rmter
rat t le  in the 0.01 and 0.1 volt  null  ranges.  Another
pos s ib l e  sou rce  o f  me t e r  r a t t l e  i n  t he se  r anges  i s  a
defective 0B2 (V203).

c. Figure 4-1 is a component location diagram showing
the location of all tubes, Figure 4-2 gives the pin vol-
tage of all tubes as an aid to troubleshooting. Figure 4-3
is a troubleshooting chart that documents the cause and
remedies for the most common symptoms of instrument
malfunction.

d. The standard cell of the 803 deserves special con-
sideration if it is suspected of being faulty:

(1) The standard cell used in the Model 803 is an
Eppley type MIN 1. This is a miniature low hysteresis
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temperature hysteresis . (Hysteresis is a temporary in-
crease in EMF immediately fol lowing a decrease in
temperature;  this  effect  should not  be confused with
temperature coefficient) . Under normal conditions this
cell should last from 8 to 15 years. In rare instances,
fai lure has occurred in less than 2 years.  End of  l i fe
is usually marked by an increase in temperature hystere-
sis  effect .  That  is ,  reading errors in excess of  0.05%
will result when the same voltage is read with the 803
hot  and cold.  Should replacement of  the cel l  become
necessary for  any reason,  the instrument must  be re-
calibrated (basic 500 volt range only), since the EMF of
different cells may be different by as much as 0.05% and
each instrument is calibrated to its own particular stan-
dard cell Refer to the recalibration instructions in this
c a s e .

(2) Failure of the standard cell may occur if subjected
t o  b e l o w  f r e e z i n g  t e m p e r a t u r e .  T h e  e l e c t r o l y t e  w i l l
freeze at -17°C and operation below 0°C is definitely not
recommended. The life of the cell also will be greater
if the 803 is not operated at elevated temperatures. The
8 to 15 year figure holds for operation of the instrument
in normal room temperature.

(3) The EMF of the standard cell will change if the
cell has been inverted, or if the cell has been inadver-
tently short-circuited. If the EMF has changed, the 803
will  natural ly be out  of  cal ibrat ion on al l  ranges.  In
either case,  the cell  will  return to i ts  original  EMF.
If the cell were inverted or shorted for only a few seconds,
the 803 should be able to measure voltages within speci-
f icat ions after  several  hours recovery t ime.
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e.  The mercury cel l ,  B201,  is  used as a  source of
grid bias voltage in the chopper-amplif ier .  This cel l
has an expected life in the instrument from 2 to 4 years.
Replacement should be made when the cell voltage falls
below 1.2 volts .  A defect ive cel l  usually is  evidenced
by inability to zero the 0.1V-0.01V null ranges.

f .  The chopper,  G1,  normally has a  l i fe  approaching
that  of  the standard cel l .  However,  i f  the contacts  are
overloaded often or  for  extended periods of  t ime,  the
contacts  become corroded and the chopper-amplif ier
will not work properly. Poor chopper operat ion is  in-
dicated by errat ic  needle movements  in the 0.1V and
0.01V null ranges, or reduced sensitivity in these ranges.

4 - 4 .  C A L I B I U T I O N

a, GENERAL. Calibrat ion of the Model 803 should
be accomplished in a  draft-free area with an ambient
temperature of 72°F +5°F for maximum accuracy under

typical  laboratory operat ing condit ions.  DC calibrat ion
must be performed prior to AC calibration and consists
of: setting the gain of the VTVM circuit; setting chop-
per-amplifier gain; calibrating the 500 V DC reference
supply; and calibrating the 50, 5, and 0.5 V DC range
dividers  of  the reference supply.  AC cal ibrat ion con-
sists  of  cal ibrat ing the converter  on the basic 5 VAC
range, and calibrating the converter input attenuator in
the 50 VAC and 500 VAC ranges.  See f igure 4-1 for
adjustment locations.

b.  DC CALIBRATION (See figure 4-4).
(1) Place instrument in operation and allow at least

one hour warm-up t ime.
(2)  Set  up the necessary equipment to provide DC

voltages of 500, 50, 5, and 0.5 V DC with an accuracy
o f  a t  l e a s t  0 . 0 1 % .  T h e  r e c o m m e n d e d  e q u i p m e n t  a n d
method of  connection is  shown in f igure 4-4,  The re-
quired voltages are obtained by:  set t ing the s tandard
cell voltage on the ESI divider; putting 500 V DC into
the divider from a Model 301C or 301E power supply;
and zeroing the galvanometers  when the push but ton

switches are pressed by means of  the vernier  control
on the power supply (ESI divider  set  at  500V).  500,
50, 5, and 0, 5 V DC ±0.01% are available at the output
posts of the divider by merely changing positions of the
right hand knob.

(3) Place the RANGE switch in the 0.5.V DC position,
and the NULL switch to VTVM.

(4 )  Ze ro  t he  me te r  w i th  t he  VTVM-10V-1V ze ro
c o n t r o l .

(5)  Apply 0.5 V DC to the instrument,  and adjust
R210 for ful l  scale meter  deflect ion.  This cal ibrates
the VTVM circuit .

(6) Remove the 0.5 V DC input.
(7) Set all voltage dials to zero and place a 39K re-

sistor across the input terminals,
(8) Set RANGE switch to 5 V DC, and NULL switch

to the 0.01V null range.
(9) Zero the meter with the 0.lV-0.01V zero control.

(10) Turn C voltage dial to 1.
(11) Using an insulated screwdriver, adjust R224 for

exactly one small scale division less than left full scale
meter  deflect ion.  This cal ibrates the chopper-ampli-
fier gain.

(12) Begin calibration of the 500 V DC reference supply
by setting voltage dials to 499.910,  RANGE switch 500 V-
DC, and NULL switch to 1V range.

(13) Adjust VTVM-10V-lV control for zero meter de-
flection.

(14) Apply 500 V DC +0.01% to instrument.
(15) Turn ADJ CAL potentiometer  for  zero meter

deflection. If knob is not centered approximately, turn
knob to center position, remove instrument from case,
and adjust R31 for zero meter deflection.

(16) Turn OFF-ON-CAL switch (OPERATE-CAL on
rack models) to the CAL REF position.

(17) Adjust 0.1V-0.01V zero control for zero meter
deflection.

(18) Advance OFF-ON-CAL switch to the CAL ADJ
posit ion,  and adjust  R36 for  zero meter  deflect ion.

(19) Return OFF-ON-CAL switch to the ON position.
Meter should st i l l  read zero.  If  not ,  repeat  from step
(12).

(20) Remove 500 V DC input.
(21) Place RANGE switch in 50 V DC position, NULL

switch to 0.1V range, and leave voltage dials at 49.9910.
(22) Adjust 0.1V-0.01V control for zero meter de-

flection.
(23) Apply 50 V DC ±0.01% to instrument.
(24) Adjust  50 V DC range potentiometer  R124 for

zero meter deflection.
(25) Remove 50 V DC input, set RANGE switch to 5 V-

DC, NULL switch to the 0.01IV range, and leave voltage
dials at 4.99910.

(26) Apply 5 V DC ±0.01% to instrument.
(27) Adjust 5 V DC range potentiometer R126 for zero

meter deflection.
(28) Remove 5 V DC input, set RANGE switch to 0.5

V DC, leave NULL switch at 0.01IV range, and voltage
dials at  .499910.

(29) Apply 0.5 V. DC ±0.01% to instrument.
(30) Adjust 0.5 V DC range potentiometer R129 for

zero meter deflection.
(31) Remove 0.5 V DC input .  This completes DC

c a l i b r a t i o n .
c. AC CALIBRATION. Calibration of the Model 803

has been accomplished at frequencies of 400 cycles and
10 ki locycles s ince serial  number 2625.  Prior  to that
i n s t r u m e n t ,  c a l i b r a t i o n  f r e q u e n c i e s  w e r e  4 0 0  c y c l e s
and 5 kilocycles. The AC calibration equipment recom-
mended herein is capable of producing calibrating vol-
tages of 500, 50, and 5 VAC ±0.05% at frequencies of
400 cycles and 10 kilocycles, with less than 0.1% total
h a r m o n i c  d i s t o r t i o n ,  I n s t r u m e n t s  w i t h  l o w e r  s e r i a l
numbers than 2625 should be calibrated at 5 KC with
this  same equipment,  with the exception of  the Elin
osc i l l a t o r . Elin Model VC-555 will provide 5 KC.

(1) After  DC calibrat ion has been completed,  set
up the equipment as shown in figure 4-5. The required
AC voltages are obtained by: Setting up a precise DC
voltage with the power supply-differential  voltmeter
combination that has the same value as the AC voltage
required; the precise DC voltage is then compared wtth
the osci l lator  AC voltage at  the Model 540A transfer
device, and the oscillator output is adjusted so that the
RMS value of the oscillator output is exactly the same
as the precise DC voltage.

(2) Calibrate the basic 5 VAC range by setting the
voltage dials to zero, RANGE switch to 5 V DC and NULL
switch to 0.01V range.

(3)  Mjust  0.1V-0.01V zero control  for  zero meter
deflection.

(4) Place NULL switch to VTVM and RANGE switch
to 5 VAC.
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(5) Short input posts and turn NULL switch to 0.01V. (16) Turn NULL switch to VTVM.
(6) Adjust  R426 for  zero meter  deflect ion.  A long (17) Change 50 VAC 400 cycle input to 50 VAC 10 KC

time constant in this circuit makes this a slow adjust-
ment.

(7) Turn NULL switch to VTVM, remove the short
from the input posts, and set voltage dials to 499910.

(8) Apply 5 VAC at 400 cycles to the input post.
(9) Turn NULL switch to 0.01V and adjust the meter

to read between 0.2 and 0.4 on the right side of the lower
meter scale by adjusting R423.

(10) Turn NULL switch to VTVM.
(11) Change 5 VAC 400 cycle input to 5 VAC 10 KC

input.
(12) Turn NULL switch to 0.01V and adjust  C8 to

indicate same meter deflection as step 9.
(13) Turn NULL switch to VTVM and RANGE switch

to 50 VAC.
(14) Change input to 50 VAC. 400 cycles.
(15) Turn NULL switch to 0.01V and using an insulated

screwdriver, adjust R3 to indicate same meter deflection
as step (9).

input.
(18) Turn NULL switch to 0.01V and adjust C3 with

an insulated screwdriver to indicate same meter deflec-
tion as step (9).

(19) Turn NULL switch to VTVM and RANGE switch
to 500 VAC.

(20) Change input to 500 VAC, 400 cycles.
(21) Turn NULL switch to 0.01V and adjust R7 with

an insulated screwdriver to indicate same meter deflec-
tion as step (9).

(22) Turn NULL switch to VTVM.
(23) Change 500 VAC 400 cycle input to 500 VAC 10 KC

input.
(24) Turn NULL switch to 0.01V and adjust C5 with an

insulated screwdriver to indicate same meter deflection
as step (9).

(25) Return the NULL switch to the VTVM position.
The AC section of the instrument is now calibrated.
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SECTION V

LIST OF REPLACEABLE PARTS

The following list of replaceable parts covers all Model The extreme right hand column of the parts list, entitled
803 voltmeter above serial number 1113 and all Model "Use code,"  defines the effectivity of the particular part.
803R voltmeters  above serial  number 406. A list of all "Use Codes" and their effectivity is included

at the end of this section.
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U S E  O N  E F F E C T I V I T Y USE CODE E F F E C T I V I T Y

The following list of "Use Codes" is intended to allow C Model 803 serial number 1500 and on
the customer to determine the effectivity of all replace- Model 803R serial number 610 and on
ab l e  pa r t s .  No t e  t ha t  pa r t s  w i th  no  code  a r e  u sed
o n  a l l  8 0 3  v o l t m e t e r s  a b o v e  s e r i a l  1 1 1 3 ,  a n d  a l l
803R voltmeters  above serial  number 406.

USE CODE E F F E C T I V I T Y

No Code Model 803 serial numbr 1113 and on
Model 803R serial number 406 and on

A Model 803 serial number 1488 and on
Model 802R serial number 610 and on

B Model 803 serial number 1113 thru 1500
Model 803R serial  number 610 thru 745

D Model 803 serial number 1113 thru 2110
Model 803R serial number 610 thru 835

E Model 803 serial number 2110 and on
Model  803R serial  numbe 835 and on

F Model 803 serial number 1113 thru 2170
Model 803R serial number 610 thru 845

G Model 603 serial number 2170 and on
Model 80SR serial number 045 snd on

H Model  803 ser ial  numbe 1113 thru 2244
Model 803R serial number 610 thru 875

I Model 803 serial number 3150 and on
Model 803R serial number 1136 and on

5-11



By Order of the Secretary of the Army:

EARLE G. WHEELER,
General, United States Army,
Chief of Staff.Official:

J.C. LAMBERT,
Major General, United States Army,
The Adjutant General.

Distribution:
Active Army:

DASA (6) Br SVC Sch (2)
USASA (2) GENDEP (OS)  (2 )
CNGB (1) Sig Sec, GENDEP

CSigO (7) (OS)  (5 )
CofEngrs (5) Army Dep (2) except
CofT (5) Atlanta (none)

TSG (5) Sacramento (17)
USCONARC (5) Sig Dep (OS) (12)
ARADCOM (2) Instls (2)
ARADCOM Rgn (2) WRAMC (1)
OS Maj Comd (3) Trans Tml Cored (1)
OS Base Comd (2) Army Tml Cored (1)
LOGCOMD (2) POE (1)
MDW (1) OSA (1)
Armies (2) USA Elct Comd (5)
Corps (2) USAEPG (2)
USATC Armor (2) AFIP (1)

USATCl AD (2) AMS (1)

USATU Inf (2) Army Pic Cen (2)

USATC Engrs (2)D EMC (1)
USATC FA (2) Yuma Test Sta (2)
Ft Monmouth (63) USA Elct Mat Agcy (25)
USA Msl Comd (4) Chicago Proc Dist (1)

Svc College (2) USA Carib Sig Agcy (1)

NG:  State AG (8).
USAR: N o n e .
For explanation of abbreviations used, see AR 320-50.

USA Sig Msl Spt Agcy (13)
Sig Fld Maint Shop (3)
USA Strat Comm Cored (4)
Def Tfc Mat Svc (1)
Def Sup Spt Cen (1)
USA Corps (3)
JBUSMC (2)
Units organized under following

TOE’s:  2 copies each unless
otherwise indicated:

11-7
11-16
11-57
11-97
11-98
11-117
11-155
11-157
11-500 (AA-AE) (4)
11-557
11-587
11-502
11-507

U . S .  G O V E R N M E N T  P R I N T I N G  O F F I C E :  1 9 8 6 - 4 9 1 - 8 8 5 / 4 0 1 4 8











PIN:  017247-000


	TABLE OF CONTENTS
	LAST CHANGE
	SECTIONS
	SECTION I
	PARA 1-1
	PARA 1-2

	SECTION II
	PARA 2-1
	PARA 2-2
	PARA 2-3
	PARA 2-4
	PARA 2-5
	PARA 2-6
	PARA 2-7
	PARA 2-8
	PARA 2-9

	SECTION III
	PARA 3-1
	PARA 3-2
	PARA 3-3
	PARA 3-4
	PARA 3-5
	PARA 3-6
	PARA 3-7

	SECTION IV
	PARA 4-1
	PARA 4-2
	PARA 4-3
	PARA 4-4

	SECTION V

	FIGURES

	FIGURE 2-1
	FIGURE 2-2
	FIGURE 4-1
	FIGURE 4-2
	FIGURE 4-3
	FIGURE 4-4
	FIGURE 4-5

	FO-1
	PAGES

	PAGE 1-1
	PAGE 2-1
	PAGE 2-2
	PAGE 2-3
	PAGE 3-1
	PAGE 3-2
	PAGE 4-1
	PAGE 4-4
	PAGE 5-1


