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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)CSigO (7)CofT (1)CofEngrs (1)TSG (1)AMC
(5)USCONARC (5)ARADCOM (2)ARADCOM Rgn (2)OS Maj Comd (3)OS Base
Comd (2)LOGCOMD (2)MDW (1)USA CD Agcy (1)Armies (2)Corps (2)USA Tng
Cen (2)USA Elct Comd (5)USA Msl Comd (4)USA Strat Comm Comd (4)Svc
Colleges (2)Br Svc Sch (2)Army Dep (2) except

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

Sig Dep (OS) (12)GEN DEP (OS) (2)Sig Sec, Gen Dep (OS) (5)WRAMC
(1)USA Trans Tml Comd ( 1 )USA Tml (1)POE (1)

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

OSA (1)AFIP (1)AMS (1)USA Pictorial Cen (2)USA Mobility Spt Cen
(1)Yuma Test Station (2)USARCARIB Sig Agcy (1)USA Sig Fld Maint
Shops (3)USA Corps (3)JBUSMC (2)Instl (2) except

Ft Monmouth (63)USA Elct Mat Agcy (25)Chicago Proc Dist (1)USA
Elct R&D Activity,

Ft Huachuca (2)USA Elct R&D Activity (WSMR) (13)Def Log Svc
Cen (1)Units org under fol TOE:

(2 copies
UNOINDC)11-711-1611-5711-9711-9811-11711-15511-15711-500 (AA-AE)
(4)11-55711-58711-59211-597

.NG: State AG (3).

USAR: None.

For explanation of abbreviations used, see AR 320-50.


	
TM 11-6625-524-14C 1

TECHNICAL MANUALOPERATOR, ORGANIZATIONAL, AND FIELD MAINTENANCE
MANUAL

VOLTMETER, ELECTRONIC AN/URM-145TM 11-6625-524-14
HEADQUARTERS,

DEPARTMENT OF THE ARMYCHANGES No. 1 WASHINGTON 25, D.C., 17 June
1963

TM 116625-524-14, 20 February 1963, is changed as follows:Page
24. Add appendix I and II

APPENDIX IMAINTENANCE ALLOCATIONSECTION I. INTRODUCTION

1. General (b)a. This appendix assigns maintenance func-

tions to be performed on components, assem- (c)blies, and
subassemblies by the lowest appropri-ate maintenance echelon.
(d)

b. Columns in the maintenance allocationchart are as
follows:

(1)

(2)

Part or component. This column showsonly the nomenclature or
standarditem name. Additional descriptive (e)data are included only
where clarifica-tion is necessary to identify the com-ponent.
Components, assemblies, andsubassemblies are listed in top-down
(f)order. That is, the assemblies whichare part of a component are
listed im-mediately below that component, andthe subassemblies
which are part ofan assembly are listed immediately be-low that
assembly. Each generationbreakdown (components, assemblies,or
subassemblies) is listed in disas-sembly order or alphabetical
order.Maintenance function. This column (g)indicates the various
maintenancefunctions allocated to the echelons.

(a) Service. To clean, to preserve, andto replenish lubricants.
(h)

Adjust. To regulate periodically toprevent malfunction.Inspect.
To verify serviceabilityand to detect incipient electrical
ormechanical failure by scrutiny.Test. To verify serviceability
andto detect incipient electrical or me-chanical failure by use of
specialequipment such as gages, meters,etc.Replace. To substitute
serviceablecomponents, assemblies, or subas-semblies, for
unserviceable compo-nents, assemblies, or subassemblies.Repair. To
restore an item to serv-iceable condition through correctionof a
specific failure or unserviceablecondition. This function
includesbut is not limited to welding, grind-ing, riveting,
straightening, and re-placement of parts other than thetrial and
error replacement of run-ning spare type items such as fuses,lamps,
or electron tubes.Align. To adjust two or more com-ponents of an
electrical system sothat their functions are
properlysynchronized.Calibrate. To determine, check, or

1


	
(i)

( j )

rectify the graduation of an instru-ment, weapon, or weapons
system,or component of a weapons system.Overhau l . To restore an
item tocompletely serviceable condition asprescribed by
serviceability stand-ards. This is accomplished throughemployment
of the technique of In-spect and Repair Only as Neces-sary (IROAN).
Maximum utiliza-tion of diagnostic and test equip-ment is combined
with minimumdisassembly of the item during theoverhaul
process.Rebuild. To restore an item to astandard as near as
possible to orig-inal or new condition in appearance,performance,
and life expectancy.This is accomplished through themaintenance
technique of completedisassembly of the item, inspectionof all
parts or components, repairor replacement of worn or unserv-iceable
elements using original man-ufacturing tolerances and/or
speci-fications and subsequent reassemblyof the item.

(3) 1st, 2d, 3d, 4th, 5th echelons. The sym-bol X placed in
columns 3 through7 indicate the echelon responsiblefor performing
that particular mainte-nance operation, but does not neces-sarily
indicate that repair parts willbe stocked at that level.
Echelonshigher than the echelon marked by Xare authorized to
perform the indi-cated operation.

(4)

(5)

Tools required. This column indicatescodes assigned to each
individual toolequipment, test equipment, and main-tenance
equipment referenced. Thegrouping of codes in this column ofthe
maintenance allocation chart indi-cates the tool, test, and
maintenanceequipment required to perform them a i n t e n a n c e f
u n c t i o n .

Remarks. Entries in this column willbe utilized when necessary
to clarifyany of the data cited in the precedingcolumns.

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

(1)

(2)

(3)

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

lst, 2d, 3d, 4th, 5th echelon. The dag-ger () symbol in these
columns indi-cates the echelons normally allocatedthe facility.Tool
code. This column lists the toolcode assigned.

2. Maintenance by Using OrganizationsWhen this equipment is used
by signal serv-

ices organizations organic to theater headquar-ters of
communication zones to provide theatercommunications, those
maintenance functionsallocated up to and including fourth echelon
areauthorized to the organization operating thisequipment.

2
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APPENDIX IIBASIC ISSUE ITEMS LIST

Section I. INTRODUCTION

1. Scope

This appendix l is ts i tems supplied forinitial operation and
for running spares. Thelist includes tools, parts, and material
issued aspart of the major end item. The list includesall items
authorized for basic operator mainte-nance of the equipment. End
items of equip-ment are issued on the basis of allowances
pre-scribed in equipment authorization tables andother documents
that are a basis for requisi-tioning. The columns are as
follows:

a. Federal stock number. This column liststhe 1l-digit Federal
stock number.

b. Designation by model. Not used.

c. Description. Nomenclature or the stand-ard item name and
brief identifying data foreach item are listed in this column. When
req-uisitioning, enter the nomenclature and descrip-tion.

d. Unit of issue. The unit of issue is eachunless otherwise
indicated and is the supplyterm by which the individual item is
countedfor procurement, storage, requisitioning, allow-ances, and
issue purposes.

e. Expendability. Nonexpendable items areindicated by NX.
Expendable items are notannotated.

f. Quantity authorized. Under Items com-prising an Operable
Equipment, the columnlists the quantity of items supplied for the
ini-tial operation of the equipment. Under Run-ning Spare Items the
quantities listed arethose issued initially with the equipment
asspare parts. The quantities are authorized tobe kept on hand by
the operator for mainte-nance of the equipment.

g. Illustration. The Item No. column liststhe reference symbols
used for identificationof the items in the illustration or text of
themanual.

(Added)
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By Order of the Secretary of the Army:

EARLE G. WHEELER,General, United States Army,

Official: Chief of Staff.J. C. LAMBERT,Major General, United
States Army,The Adjutant Genera/.

Distribution:

Active Army:

DASA (6)USASA (2)CNGB (1)CofEngrs (1)TSG (1)CSigO (7)CofT
(1)C/Spt Svcs (1)USA CD Agcy (1)USCONARC (5)USAMC (5)ARADCOM
(2)ARADCOM Rgn (2)OS Maj Comd (9)OS Base Comd (2)LOGCOMD (2)USAECOM
(5)USAMICOM (3)USASCC (4)MDW (1)Armies (2)Corps (2)USATC AD
(2)USATC Engr (2)USATC Inf (2)USATC Armor (2)Instl (2) except

Ft Monmouth (63)SvC College (2)Br Svc Sch (2)GENDEP (OS) (2)Sig
Dep (OS) (12)Sig Sec, GENDEP (OS) (5)Army Dep (2) except

Ft Worth (8)

Lexington (12)Sacramento (28)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)USAOSA (1)AMS (1)WRAMC
(1)AFIP (1)Army Pic Cen (2)USA Mbl Spt Cen (1)USA Elct Mat Agcy
(12)Chicago Proc Dist (1)USARCARIB Sig Agcy (1)Sig Fld Maint Shop
(3)USA Corps (3)Units org under fol TOE:Two copies each unit
UNOINDC:

11-711-1611-5711-9711-9811-11711-15511-15711-500 (AA-AC)
(4)11-55711-58711-59211-597

NG: State AG (3).

USAR: None.

For explanation of abbreviations used, see AR 320-60.
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Changes In force: C 1 and C 2TM 11-6625-524-14

C 2

Operator, Organizational, and Field Maintenance Manual

VOLTMETER, ELECTRONIC AN/URM-145

}CHANGE HEADQUARTERSDEPARTMENT OF THE ARMYNo. 2 WASHINGTON ,
D.C., 23 December 1963TM 11-6625-524-14, 20 February 1963, is
changed as follows:

Page 2. Add section I.1 after section I:

SECTION I.1GENERAL

1.1.1. ScopeThis manual describes Voltmeter, Electronic

AN/URM-145 and provides instruction for itsoperation, and
operator, organizational, and fieldmaintenance. It includes
instructions for cleaningand inspection of the equipment,
troubleshooting,calibration adjustment, and the replacement ofparts
available to operator, organizational andfield repairman.1.1.2.
Index of Publications

Refer to the latest issue of DA Pam 3104 todetermine whether
there are new editions, changes,or additional publications
pertaining to yourequipment. DA Pam 3104 is an index of
currenttechnical manuals, technical bulletins, supplymanuals,
supply bulletins, lubrication orders, andmodification work orders
available through pub-lications supply channels. The index lists
theindividual parts (10, 20, 35P, etc) and thelatest changes to and
revisions of each equipmentpublication.1.1.3. Forms and Records

a. Reports of Maintenance and Unsatisfactory

Equipment. Use equipment forms and records inaccordance 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 AR70058 (Army), NAVASANDA Publication 378(Navy), and AFR 714
(Air Force).

c. Reporting of Equipment Manual Improve-ments. The direct
reporting, by the individualuser, of errors, omissions, and
recommendationsfor improving this manual is authorized and
en-couraged. DA Form 2028 (RecommendedChanges to DA Technical
Manual Parts Lists or.Supply Manual 7,8 or 9) will be used for
reportingthese improvement. This form will be completedin
triplicate using pencil, pen, or typewriter. Theoriginal and one
copy will be forwarded direct to:Commanding Officer, U.S. Army
ElectronicsMateriel Support Agency, ATTN: SELMSMP,Fort Monmouth, N.
J. 07703. One informa-tion copy will be furnished to the
individualsimmediate supervisor (officer, noncommissionedofficer,
supervisor, etc).

Page 9. Add section III.1 after section III.

SECTION III.1PREVENTIVE MAINTENANCE

3.1.1. Scope of Maintenance appendix II.The maintenance duties
assigned to the operator a. Daily preventive maintenance checks
and

and organizational repairman of the equipment arelisted below
together with a reference to the para- services (para 3.1.4).graphs
covering the specific maintenance functions. b. Weekly preventive
maintenance checks andThe tools and test equipment required are
listed in services (para 3.1.5).

1TAGO 7222AJanuary


	
c. Monthly preventive maintenance checks andservices (para
8.1.6).

d. Quarterly preventive maintenance checksand services (para
3.1.7).

e. Cleaning (para 3.1.8).j. Touchup painting (para 3.1.9).g.
Troubleshooting (para 5.4).

3.1.2. Preventive MaintenancePreventive maintenance is the
systematic care,

servicing, and inspection of equipment to preventthe occurrence
of trouble, to reduce downtime, andto assure that the equipment is
serviceable.

a. Systematic Care. The procedures given inparagraphs 3.1.4
through 3.1.9 cover routinesystematic care and cleaning essential
to properupkeep and operation of the equipment.

b. Preventive Maintenance Checks and Services.The preventive
maintenance checks and servicescharts (para 3.1.43.1.7) outline
functions to beperformed at specific intervals. These checks
andservices are to maintain Army electronic equip-ment in a
combat-serviceable condition; that is, ingood general (physical)
condition and in goodoperating condition. To assist operators in
main-

Item Procedure

Cables- - - - - - - - - - - - - - - - - Inspect cords, cables,
and wires for chafed, cracked,or frayed insulation. Replace
connectors thatare broken, arced, stripped, or worn
excessively.

Handle- - - - - - - - - - - - - - - - - Inspect the handle for
looseness. Replace ortighten as necessary.

Metal surfaces- - - - - - - - - - - - - - Inspect exposed metal
surfaces for rust and corro-sion. Touch up paint as required (para
3.1.8).

taining combat serviceability, the charts indicatewhat to check,
how to check, and what the normalconditions are; the references
column lists theparagraphs or manuals that contain detailed
repairor replacement procedures. If the defect cannotbe remedied by
performing the corrective actionslisted, higher echelon maintenance
or repair isrequired. Records and reports of these checks
andservices must be made in accordance with therequirements set
forth in TM 38-750.

3.1.3. Preventive Maintenance Checks andServices Periods

Preventive maintenance checks and services ofthe equipment are
required daily, weekly, monthly,and quarterly.

a. Paragraph 3.1.4 specifies the checks andservices that must be
accomplished daily (or atleast once each week if the equipment is
main-tained in standby condition).

b. Paragraphs 3.1.5, 3.1.6, and 3.1.7 specifyadditional checks
and services that must be per-formed on a weekly, monthly, and
quarterly basis,respectively.

3.1.4. Daily Preventive Maintenance Checks and Services
ChartSequence

No.

12

34

5

Item Procedure

Completeness- - - - - - - - - - - - - - See that the equipment
is complete (appx III).Exterior surfaces- - - - - - - - - - - Clean
the exterior surfaces, including the panel and

meter glass (para 3.1.8). Check the meter glassfor cracks.

Connectors- - - - - - - - - - - - - - - - - - - Check the
tightness of all connectors.Controls and indicator- - - - - - - - -
During operation, observe that the mechanical

action of each knob and switch is smooth andfree of external or
internal binding, and thatthere is no excessive looseness. Also,
check themeter for sticking or bent pointer.

Operation- - - - - - - - - - - - - - - - - During operation, be
alert for any unusual per-formance or condition.

3.1.5. Weekly Preventive Maintenance Checks and Services
Chart

1

2

3

References

References

AGO 7222A2

No.Sequence


	
3.1.6. Monthly Preventive Maintenance Checks and Services
Chart

No.Sequence Item Procedure References

1 Pluckout items- - - - - - - - - - - - - - - - Inspect seating
of pluckout items.2 T r a n s f o r m e r - - - - - - - - - - - - -
- - - - - - Inspect the transformer. All nuts must be tight.

There should be no evidence of dirt or corrosion.3 Resistors and
capacitors- - - - - - - - Inspect the resistors and capacitors for
cracks,

blistering, or other detrimental defects.

3.1.7. Quarterly Preventive Maintenance Checks and Services
Chart

No.Sequence

1

2

3

.

Item

P u b l i c a t i o n s - - - - - - - - - - - - - - - - - -
-

Mod i f i ca t i ons - - - - - - - - - - - - - - - - - -

Spare parts ----- ---------------

Procedure References

See that all publications are complete, serviceable, DA Pam
3104.and current.

Check DA Pam 310-4 to determine if new applica- TM 38750 and
DAble MWOS have been published. All URGENT Pam 3104.MWOS must be
applied immediately. All NOR-MAL MWOS must be scheduled.

Check all spare parts (operator and organizational)for general
condition and method of storage.There should be no evidence of
overstock, andall shortages must be on valid requisitions.

Appx III.

3.1.8. CleaningInspect the exterior of the equipment. The
ex-

terior surfaces should be clean, and free of dust,dirt, grease,
and fungus.

a. Remove dust and loose dirt with a clean softcloth.Warning:
Cleaning compound is flammable and

its fumes are toxic. Provide adequate ventilation.Do not use
near a flame.

b. Remove grease, fungus, and ground-in dirtfrom the case; use a
cloth dampened (not wet)with Cleaning Compound (Federal stock
No.7930-395-9542).

c. Remove dust or dirt from plugs and jackswith a brush.

Caution: Do not press on the meter face (glass)

when cleaning; the meter may become damaged.d. Clean the front
panel, meter, and control

knobs; use a soft clean cloth. If necessary, dam-pen the cloth
with water; mild soap may be usedfor more effective cleaning.

3.1.9. Touchup Painting InstructionsRemove rust and corrosion
from metal surfaces

by lightly sanding them with fine sandpaper.Brush two thin coats
of paint on the bare metal toprotect it from further corrosion.
Refer to theapplicable cleaning and refinishing practices
speci-fied in TM 9-213.

Page 24 (page 1 of C 1). Change appendix Ito: appendix II.

Change appendix II to: appendix III.Add appendix I before
appendix II.

APPENDIX IREFERENCES

DA Pam 3104 Index of Technical Manuals, Work Orders.Technical
Bulletins, Supply TM 9213 Painting Instructions for FieldManuals
(types 4,6,7,8, and use.9) Supply Bulletins, Lubrica- TM 38750 The
Army Equipment Recordtion Orders, and Modification System and
Procedures.

AGO 7222A 3


	
By Order of the Secretary of the Army:

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

Distribution:Active Army:

DASA (2)CNGB (1)CSigO (9)CofT (1)CofEngrs (1)OCofSptS (1)TSG
(1)USACECDA (1)USACECDA, Monmouth Ofc (1)USCONARC (5)USAMC (5)U S A
E C O M ( 2 ) USAMICOM (4)USASMCOM (2)USASCC (4)ARADCOM (2)ARADCOM
Rgn (6)OS Maj Comd (5)OS Base Comd (5)LOGCOMD (5)MDW (1)2 8 t h A r
t y GP ( A D ) ( 2 )45th Arty Bde (AD) (2)18th Arty GP (AD) (2)

NC: None.USAR: None.For explanation of abbreviations used, see
AR 32060.

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

WSMR (13)Ft Hancock (2)Ft Meade (2)Ft Lawton (2)Ft Heath (2)Ft
MacArthur (2)GENDEP (OS) (2)Sig Sec, GENDEP (5)Sig Dep (OS) (5)Army
Dep (2) except

Charleston (1)Lexington (5)Sacramento (5)Tobyhanna (5)

USA Elct Mat Spt Agcy (20)USA Elct Mat Agcy (14)USASCS (5)USAADS
(3)USA Elct Rd Lab (5)USA Mbl Spt Cen (1)MAAG (France) (15)USA
Corps (3)USA AD Engr Agcy (11)

4 AGO 7222A


	
CHANGE

No. 3 } TM 11-6625-524-14C 3HEADQUARTERSDEPARTMENT OF THE
ARMYWASHINGTON, D.C., 21 December 1973

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

Field Maintenance ManualVOLTMETER, ELECTRONIC AN/URM-145

TM 11-6625-524-14, 20 February 1963, is changed as follows:

Page 2, paragraph 1.1.2. Delete paragraph1.1.2 and
substitute:1.1.2. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue ofDA Pam 310-4 to
determine whether there arenew editions, changes, or additional
publicationspertaining to the equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 todetermine whether there
are modification workorders (MWOS) pertaining to the equipment.

Paragraph 1.1.3. Delete paragraph 1.1.3 andsubstitute:

1.1.3. Forms and Recordsa. Reports of Maintenance and
Unsatisfactory

Equipment. Maintenance forms, records, andreports which are to
be used by maintenancepersonne l a t a l l ma in tenance l eve l s
a relisted in and prescribed by TM 38-750.

b. Report of Packaging and Handling Deficien-cy. Fill out and
forward DD Form 6 (Reportof Packaging and Handling Deficiencies)
asprescribed in AR 700-56 (Army)/NAVSUPPUB 378 (Navy)/AFR 71-4 (Air
Force)/andMCO P4030.29 (Marine Corps).

c. Discrepancy in Shipment Report (DISREP)(SF 361). Fill out and
forward Discrepancy inShipment Repor t (DISREP) (SF 361)
asprescribed in AR 700-58 (Army)/NAVSUP PUB459 (Navy)/AFM 75-34
(Air Force)/and MCOP4610.19 (Marine Corps).

Pa ragraph 1 .1 .4 and 1 .1 .5 added asfollows:1.1A Reporting of
ErrorsThe repor t ing o f e r ro r s , omiss ions , and

r e c o m m e n d a t i o n s f o r i m p r o v i n g t h i
spublicat ion by the individual user is en-couraged. Reports should
be submitted on/DA Form 2028, Recommended Changes toPublications
and forwarded direct to Com-mander, US Army Electronics Command
ATTN:AMSEL-MA-C Fort Monmoutg NJ 07703.

1.1.5 Items Comprising An OperableVoltmeter Electronic
AN/URM-145

FSN Qty Nomenclature

6625-973-3986 Voltmeter, Electronic AN/URM.145 consisting
of:

6625-973-2296 1 Probe Subassembly MX-4258/U:2 in. 1g x 5/8 in.
dia used as

coupler for high impedanceRF voltage readings (Not Mounted).

6625-973-2295 1 Probe Subassembly MX-4529/U:1.5 in. lg x 0.59
in. dia.used as test prod tip for highimpedance RF voltage
(NotMounted).

6625-973-2297 1 Lead, Test MX-4527/U:2.5 uuf capacitance, 10V
acmax., 400V dc max., frequencyrange 10 kHz 600 mHz.

6625-973-2294 1 Vo l tme te r , E l ec t ron i c ME-247/U,
ME-247A/U: range 3000Vto 3V ac in 8 steps, 0 to 70db in 8 steps,
200 ma. sensitivityac, l05-125V, 55-65 Hz singlephase, resistance
across ter-minals of panel meter 475 ohmsfor ME-247/U; resistance l
crossterminals of panel meter 1400ohms for ME-247A/U.

Page 24, appendix II. Delete appendix II.
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By Order of the Secretary of the Army: CREIGHTON W. ABRAMS

Official:

VERNE L BOWERSMajor General, United States ArmyThe Adjutant
General

2

General, United States ArmyChief of Staff

Distribution:To be distributed in accordance with DA Form 12-36,
Direct and General Support maintenance requirements for
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SECTION I

MODEL 91 CASPECIFICATIONS

1 . 1 Measurement Range:

1 . 2 Ful l Scale Ranges :

1 . 3 Frequency Range:

1 . 4 Accuracy:

3 0 0 m i c r o v o l t t o 3 v o l t s

. 0 0 1 , . 0 0 3 , . 0 1 , . 0 3 , . 1 , . 3 ,1 , 3 v o l t s
.

10 KC to 600 MC

.003 range 5% of full scale to 200 MCand above

10% of full scale above 200 MC

.001 range 10% of full scale to 200 MCo n l y

15% of full scale above 200 MC

1 . 5 Input Impedance: 91-3B RF ProbeS e e c u r v e f o r s h u
n t r e s i s t a n c edata on h igh impedance probe .S h u n t c a
p a c i t a n c e v a r i e s i n -v e r s e l y w i t h i n p u t
v o l t a g e f r o m2 to 5 f.

91-8B 50 BNC AdapterMax. VSWR 1.2 up to 600 MC.

91-13A Probe TipFor d i rec t measurements up to

1 . 6 Tube Complement:

1 . 7 Power Requirements:

1 . 8 Dimensions

1 . 9 Weight

250 MC.

1 each: BEC 525001, 12AT7, 6AU6,OA2, and 6X4.

1 0 5 - 1 2 5 v o l t s , 5 5 - 6 5 3 0 w a t t s .

7-1/9 W, x 9-1/2 D, x 11 He x c l u d i n g h a n d l e

12 pounds
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SECTION II

GENERAL DESCRIPTION

The 91CA RF Vol tmeter i s a sens i t ive ins t rument for them
e a s u r e m e n t o f v o l t a g e s o f 3 0 0 m i c r o v o l t
t o 3 v o l t s s p a n n i n ga w i d e f r e q u e n c y r a n g
e o f 1 0 k i l o c y c l e s t o 6 0 0 m e g a c y c l e s . I na
d d i t i o n t o c o n v e n i e n t l y m e a s u r i n g v o l t
a g e l e v e l s i n a d i v e r s i t yo f r f c i r c u i t s ,
t h e i n s t r u m e n t h a s a p p l i c a t i o n f o r m a n y
a s s o c i a t e dt e s t s . Such measurements inc lude: t h e f
r e q u e n c y r e s p o n s e o f b o t ha c t i v e a n d p a s
s i v e n e t w o r k s , i . e . , a m p l i f i e r s a n d f i l
t e r s ; V S W Ra n d r e t u r n l o s s o n t r a n s m i s s i
o n l i n e s a n d a t t e n d a n t s y s t e m s ;a t t e n u a
t i o n a n d i n s e r t i o n l o s s o f r f a t t e n u a t o r
s ; a n d h i g h f r e q u e n c yp a r a m e t e r s o f t r a n
s i s t o r s . With t rue rms response below 0 .03 vol t

( u p t o 3 v o l t s w i t h t h e 9 1 - 7 B , 1 0 0 : 1 d i v
i d e r ) , wide band noise canbe measured , and us ing su i table
nul l ne tworks measurement of theharmonic d is tor t ion of RF
waveforms can be performed wi thout thea t t e n d a n t e r r o r
s o f a v e r a g e t y p e m e t e r s .

T h e i n s t r u m e n t i s a l s o u s e f u l a s a n r f n
u l l d e t e c t o r f o rb r i d g e m e a s u r e m e n t s a n
d a n a l o g o u s t e c h n i q u e s w h e n a s e n s i t i v i
t y i nt h e o r d e r o f 2 0 0 m i c r o v o l t w i l l s u f f
i c e .

S u p p l i e d w i t h e a c h i n s t r u m e n t i s a g e n
e r a l p u r p o s e p r o b e , 5 0ohm adapter , a n d p r o b e
t i p . T h e a d a p t e r i s f i t t e d w i t h a B N C c o a x
i a lconnector and provides a 50 ohm termination with a low VSWR up
toa t l e a s t 6 0 0 m e g a c y c l e s . The probe t ip and
companion ground c l ipare useful for d i rec t measurement to
approximate ly 100 megacycles .Above 100 megacycles, the probe may
be used d i rec t ly wi thout thet ip or ground c l ip , b u t t h
e c o n n e c t i n g l e a d s m u s t b e e x t r e m e l ys h o
r t t o a v o i d r e s o n a n t e f f e c t s . I n t h e s p e c
i a l c a s e w h e r e i t i sp o s s i b l e t o c o n n e c t t
h e p r o b e d i r e c t l y t o t h e v o l t a g e s o u r c e ,
t h es p e c i f i e d t o l e r a n c e i s m a i n t a i n e d t
o a t l e a s t 6 0 0 m e g a c y c l e s . T h ei m p r a c t i c
a b i l i t y o f s u c h a c o n n e c t i o n , h o w e v e r , p
r e c l u d e s o u rassuring the accuracy of the 91CA RF Voltmeter
above 250 megacycleswithout the use of the 91-8B BNC 50 ohm
adapter.
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T h e 9 1 - 3 B p r o b e w i t h i t s f u l l - w a v e c r y
s t a l d e t e c t i n g c i r c u i tp r o d u c e s a t r u e r
m s r e s p o n s e w i t h o u t t u r n o v e r , o r h a r m o n
i c e r r o r sf o r a l l v o l t a g e l e v e l s b e l o w 0 .
0 3 v o l t , g r a d u a l l y c h a n g i n g t op e a k - t o -
p e a k r e a d i n g ( c a l i b r a t e d i n r m s ) a t a p p r
o x i m a t e l y 1 . 0 v o l t .T h e p r o b e h a s a s h u n t
c a p a c i t a n c e o f a p p r o x i m a t e l y 2 . 5 f a t l e
v e l so f 0 . 3 v o l t o r h i g h e r , i n c r e a s i n g s l
i g h t l y a t l e v e l s o f 0 . 1 v o l to r l e s s . The
shunt res is tance component shown in Figure 1 i s av a r i a b l e
f a c t o r , d e p e n d i n g o n t h e v o l t a g e a n d f r e
q u e n c y .

F i g u r e 1 a l s o s h o w s t h e i n p u t r e s i s t a n
c e o f t h e 9 1 - 7 B , 1 0 0 : 1v o l t a g e d i v i d e r .
When the f requency and the vol tage to be measuredp e r m i t , c
o n s i d e r a t i o n s h o u l d b e g i v e n t o t h e u s e o
f t h e 9 1 - 7 B . I na d d i t i o n t o e x t e n d i n g t h e
v o l t a g e r a n g e o f t h e i n s t r u m e n t t o 3 0 0v o
l t s , t h e b e n e f i t i s t h r e e f o l d : t h e i n p u t
r e s i s t a n c e i s i n c r e a s e da b o v e t h a t a v a i
l a b l e w i t h v a c u u m t u b e d i o d e p r o b e s , a n d
t h e d i o d eo v e r l o a d p r o t e c t i o n a s w e l l a s
t h e r a n g e o f t r u e r m s r e s p o n s e i si n c r e a s
e d b y a f a c t o r o f 1 0 0 . The 100:1 d iv ider may be used a
tf r e q u e n c i e s u p t o 2 5 0 m e g a c y c l e s w i t h n
e g l i g i b l e l o a d i n g f o r m o s tr f c i r c u i t r y
.
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SECTION IIIOPERATING PROCEDURE

3 . 1 G e n e r a l

3 . 2 T h i s s e c t i o n d e s c r i b e s i n d e t a i l t
h e o p e r a t i n g p r o c e d u r efor the 91CA RF Vol tmeter .
A l l i n f o r m a t i o n r e q u i r e df o r s a f e a n d p r
o p e r o p e r a t i o n o f t h e i n s t r u m e n t i si n c l
u d e d . B e s u r e t o r e a d t h i s s e c t i o n b e f o r e
p l a c i n gt h e i n s t r u m e n t i n t o o p e r a t i o n
.

3 . 3 I n i t i a l T u r n - O n P r o c e d u r e a n d T e s
t s

3 . 4 T e s t s T o p e r f o r m t h e i n i t i a l t e s t s
p r o c e e d a s f o l l o w s :a . A f t e r u n p a c k i n g t
h e u n i t , a n d b e f o r e p l u g g i n g i t i n t o

a n a c o u t l e t f o r t h e f i r s t t i m e , t u r n t h
e i n s t r u m e n tb a c k a n d f o r t h s e v e r a l t i m e
s t o m a k e s u r e t h e t u b e sh a v e n o t f a l l e n f r
o m t h e i r s o c k e t s d u e t o r o u g hh a n d l i n g
.

b . O b s e r v e t h e m e t e r p o i n t e r t o s e e t h a
t i t m o v e s f r e e l ya n d r e s t s a t z e r o w h e n t h
e i n s t r u m e n t i s s t e a d y .

c . I f t h e p o i n t e r r e s t s t o t h e r i g h t o r l
e f t o f z e r o ,s e t i t a t z e r o w i t h t h e z e r o s e
t s c r e w .

CAUTIONB e f o r e p l u g g i n g t h e i n s t r u m e n t i n
t o t h ec o n v e n i e n c e o u t l e t , make sure the powers u
p p l y i s 1 0 5 - 1 2 5 v o l t s a c , 5 5 - 6 5 ,u n l e s s o
t h e r w i s e s p e c i f i e d o n n a m e p l a t e .

3 . 5 T u r n - O n P r o c e d u r e . T o p e r f o r m t h e
i n i t i a l t u r n - o n p r o c e d u r ep r o c e e d a s f o
l l o w s :a . P l u g t h e i n s t r u m e n t i n t o t h e p o
w e r s o u r c e .

b . S e t t h e t o g g l e s w i t c h t o O N ( u p ) , a n d
a l l o w a w a r m - u pp e r i o d o f a p p r o x i m a t e l y
o n e m i n u t e .

c . C o n n e c t p r o b e c a b l e a s s e m b l y t o t h e
i n s t r u m e n t a t j a c kmarked PROBE. C h e c k s e r i a l
n u m b e r o f p r o b e a n d s e e

t h a t i t i s t h e s a m e a s t h a t o f t h e v o l t m e
t e r .
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d . Set RANGE-FULL SCALE control to .001 and careful lya d j u s
t B A L c o n t r o l f o r m i n i m u m m e t e r d e f l e c t i
o n .N o r m a l m e t e r d e f l e c t i o n f o r z e r o i n p
u t s i g n a l s h a l lt h e n b e a s f o l l o w s :

RANGE DEFLECTION. 0 0 1 l e s s t h a n 3 / 4 i n c h

. 0 0 3 , . 0 1 , . 0 3 , . 1 , . 3 , 1 l e s s t h a n 1 / 1 6
i n c h3 S u p p r e s s e d

3 . 6 M e a s u r e m e n t P r o c e d u r ea . Set RANGE-FULL
SCALE control to appropr ia te se t t ing

( o r h i g h e r ) f o r v o l t a g e t o b e m e a s u r e d
.b . C o n n e c t p r o b e g r o u n d c l i p t o g r o u n d p
o i n t o f v o l t a g e

s o u r c e u n d e r t e s t . T h i s c o n n e c t i o n m u
s t b e a s s h o r ta n d d i r e c t a s p o s s i b l e t o m i
n i m i z e e r r o r s a r i s i n gf r o m c i r c u l a t i n g
R F c u r r e n t s i n t h e g r o u n d r e t u r ni m p e d a n
c e .

c . C o n n e c t p r o b e t i p t o h i g h p o i n t o f v o
l t a g e s o u r c eu n d e r t e s t . T h i s c o n n e c t i o
n m u s t a l s o b e a s s h o r t a sp o s s i b l e t o m i n i
m i z e r e s o n a n c e r i s e e f f e c t s a tf r e q u e n c
i e s a b o v e 1 0 0 m e g a c y c l e s .

d . R e a d R F v o l t a g e o n a p p r o p r i a t e m e t e
r s c a l e c o r r e s p o n d -ing to setting of RANGE-FULL SCALE
CONTROL.

e . T o o b t a i n r e l a t i v e l e v e l r e a d i n g s i
n d e c i b e l s a d d t h eD B ( r e d s c a l e ) m e t e r r e
a d i n g t o t h e D B ( r e d ) s e t t i n gof the RANGE-FULL
SCALE control. A l t h o u g h i n d i v i d u a lD B r e a d i n g
s h a v e n o s i g n i f i c a n c e a s m e a s u r e d o n t h
e9 1 t y p e R F V o l t m e t e r t h e d i f f e r e n c e b e t
w e e n t w o D Br e a d i n g s r e p r e s e n t s t h e a c t u
a l c h a n g e i n l e v e l o n ad e c i b e l b a s i s . W h e
n u s e d w i t h a g o o d s i g n a l g e n e r a t o rt h e D B
s c a l e g r e a t l y f a c i l i t a t e s t h e m e a s u r e m
e n t o fr e l a t i v e a t t e n u a t i o n a n d b a n d p a s
s c h a r a c t e r i s t i c s o fn e t w o r k s .
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f . A s i t i s f r e q u e n t l y d e s i r e d t o m e a s u
r e R F v o l t a g e si n c o a x i a l s y s t e m s t h e M o d
e l 9 1 i s p r o v i d e d w i t h a50 coaxia l adapter having a
low VSWR up to 600 MC.

3 . 7 O p e r a t i n g P r e c a u t i o n s

3 . 8 M a x i m u m I n p u t V o l t a g e sR F v o l t a g e s
e x c e e d i n g 1 0 v o l t s m u s t n o t b e a p p l i e d t o
t h e

p r o b e o r p e r m a n e n t d a m a g e t o t h e c r y s t
a l d i o d e s m a yr e s u l t . T h e 5 0 a d a p t e r s h o u
l d n o t b e s u b j e c t e d t oc o n t i n u o u s o v e r l o
a d s e x c e e d i n g 1 0 v o l t s t o a v o i d e x c e s s i v
eh e a t i n g o f t e r m i n a t i n g r e s i s t o r .

Maximum DC vol tage for HI-Z probe i s 300 vol ts .Maximum DC
voltage for 50 adapter is 10 volts.

N o t e : Do not apply maximum DC vol tage s imul taneous lywi
th maximum RF vol tage when us ing 50 adapter

3 . 9 T e m p e r a t u r e E f f e c t sT h e n o r m a l a m b
i e n t t e m p e r a t u r e r a n g e f o r s p e c i f i e da c
c u r a c y i s 6 5 t o 9 0 F . A p p r e c i a b l e i n a c c u r
a c i e s c a nb e e x p e c t e d w h i l e t h e p r o b e i s e
x p o s e d t o t e m p e r a t u r e sa b o v e o r b e l o w t h
i s r a n g e . N o p e r m a n e n t c h a n g e i n p r o b e

c h a r a c t e r i s t i c s w i l l r e s u l t f r o m t h e
h i g h o r l o w t e m p e r a t u r ee x p o s u r e .I n a c c u
r a c i e s d u e t o t e m p e r a t u r e e f f e c t s m a y o c
c u r a f t e r

s o l d e r i n g t o t h e p r o b e t i p o r f r o m h e a t
s o u r c e s s u c h a sr e s i s t o r s o r t u b e s .W h e n m
a k i n g l o w l e v e l m e a s u r e m e n t s i n t h e o r d e
r o f 2m i l l i v o l t s o r l e s s , i t i s i m p o r t a n t
t o m a k e s u r e t h a tt h e p r o b e h a s a t t a i n e d a
u n i f o r m t e m p e r a t u r e t h r o u g h o u t .A t e m p
e r a t u r e d i f f e r e n c e b e t w e e n t h e i n s i d e a
n d o u t s i d e

o f t h e p r o b e c a n g e n e r a t e a s m a l l t h e r m
a l v o l t a g e t h a tm a y a d d t o o r s u b t r a c t f r o
m t h e D C v o l t a g e g e n e r a t e d b yt h e d i o d e s
.
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3 . 1 0 H u m , N o i s e a n d S p u r i o u s P i c k - u pW h
e n m e a s u r i n g l o w l e v e l R F v o l t a g e s , p r e c
a u t i o n s s h o u l d

a l w a y s b e t a k e n t o a v o i d t h e p o s s i b i l i
t y o f e r r o n e o u sr e a d i n g s r e s u l t i n g f r o m
h u m , n o i s e , o r s t r a y R F p i c k - u p .A l t h o u g
h a l l l o w f r e q u e n c y h u m a n d n o i s e i s a t t e n
u a t e d a tt h e i n p u t b y 6 0 d b , i t i s s t i l l p o s
s i b l e f o r h i g h l e v e lu n w a n t e d s i g n a l s t o
g e t t h r o u g h a n d - c a u s e e r r o r s . T h eb e s t t
e s t f o r t h i s c o n d i t i o n i s t o r e d u c e t h e t e
s t s i g n a lt o z e r o l e v e l a n d n o t e w h e t h e r t
h e v o l t m e t e r c o n t i n u e st o r e a d s o m e s p u r
i o u s s i g n a l l e v e l . I n s o m e c a s e s i t

m a y b e n e c e s s a r y t o p r o v i d e e x t r a s h i e
l d i n g a r o u n d t h e

p r o b e c o n n e c t i o n s t o r e d u c e s t r a y f i e
l d p i c k - u p . T y p i c a l

s o u r c e s o f s p u r i o u s r a d i a t i o n a r e i n d
u c t i o n o r d i e l e c t r i ch e a t i n g u n i t s , d i a
t h e r m y m a c h i n e s , l o c a l r a d i o t r a n s m i t t
e r s ,g r i d d i p m e t e r s a n d a m p l i f i e r s w i t h
p a r a s i t i c o s c i l l a t i o n s .
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SECTION IV

THEORY OF OPERATION

A n u n d e r s t a n d i n g o f t h e o p e r a t i n g f e a
t u r e s o f t h e M o d e l

9 1 S e n s i t i v e R F V o l t m e t e r m a y b e o b t a i
n e d b y a s t u d y o f t h eb l o c k d i a g r a m ( F i g . 2
) i n c o n j u n c t i o n w i t h t h e f o l l o w i n gd e s c
r i p t i o n .

T h e r a d i o f r e q u e n c y v o l t a g e t o b e m e a s
u r e d i s r e c t i f i e di n t h e R F P r o b e b y m e a n s
o f a f u l l w a v e g e r m a n i u m d i o d e r e c t i f i e
r

c i r c u i t . T h e r e s u l t i n g D C p o t e n t i a l i
s t h e n a t t e n u a t e d a sr e q u i r e d b e f o r e c o n
v e r s i o n t o 6 0 A C b y t h e c h o p p e r . This AC

s i g n a l i s t h e n a m p l i f i e d i n a n a r r o w b a
n d f e e d - b a c k s t a b i l i z e da m p l i f i e r p r i o
r t o i t s r e - c o n v e r s i o n t o D C f o r u s e i n a c t
u a t i n gt h e m e t e r .

T h e g e r m a n i u m d i o d e s u s e d i n t h e R F P r o
b e h a v e b e e n c a r e -f u l l y s e l e c t e d f o r s e v
e r a l c h a r a c t e r i s t i c s . A s t h e s e l e c t e
d

d i o d e s d o n o t a l l e x h i b i t t h e s a m e r e c t
i f i c a t i o n e f f i c i e n c yc h a r a c t e r i s t i c s
, i t b e c o m e s n e c e s s a r y t o a d j u s t e a c h m e t
e rr a n g e t o m a t c h i n d i v i d u a l p r o b e d i o d e
s . T h e r a n g e a d j u s t m e n t sc o n s i s t o f i n d i
v i d u a l n o n - l i n e a r c i r c u i t s s h u n t i n g t h
e o u t p u tm e t e r c i r c u i t r y . A s t h e R A N G E s w
i t c h i s s e t t o t h e r e q u i r e d

t e s t v o l t a g e p o s i t i o n t h e a p p r o p r i a t
e n o n - l i n e a r a d j u s t i n gc i r c u i t i s a u t o m
a t i c a l l y s h u n t e d a c r o s s t h e o u t p u t . I t i
s

a l s o i m p o r t a n t t o u n d e r s t a n d t h a t t h e
n o n - l i n e a r o u t p u t c i r c u i t r yi s d e s i g n e
d t o c o m p e n s a t e f o r t h e n o n - l i n e a r c h a r a
c t e r i s t i c so f t h e p r o b e d i o d e s w h e n o p e r
a t i n g a t l e v e l s b e l o w . 3 v o l t s .
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SECTION V

MAINTENANCE

5 . 1 P e r i o d i c C h e c k i n gT h e M o d e l 9 1 C A V o
l t m e t e r i s d e s i g n e d t o g i v e l o n g p e r i o d
so f s e r v i c e w i t h o u t m a i n t e n a n c e w h e n o p
e r a t e d i n a c c o r d a n c ew i t h t h e s e i n s t r u c
t i o n s . I t i s r e c o m m e n d e d , h o w e v e r , t h a
tt h e i n s t r u m e n t b e c h e c k e d o c c a s i o n a l l
y u s i n g r e l i a b l es t a n d a r d s t o i n s u r e a g a
i n s t e r r o r s r e s u l t i n g f r o m d e t e r i o r a -t
i o n o f t u b e s o r c h o p p e r . T o m a k e t h e s e c h e
c k s , i t i sn e c e s s a r y t o h a v e a s i g n a l s o u r
c e i n t h e 2 0 0 t o 5 0 0 K Cr e g i o n w i t h l e s s t h a
n 2 % d i s t o r t i o n a t l e v e l s u p t o 3

v o l t s a c r o s s 5 0 . A p r e c i s i o n e l e c t r o n
i c v o l t m e t e r o ft h e a v e r a g i n g r e s p o n s e t
y p e , s u c h a s t h e B a l l a n t i n eModel 310A or 314,
Hewlet t Packard Model 400D or 400H,m a y b e u s e d t o m o n i t
o r t h e s i g n a l s o u r c e f o r t h i s p u r p o s e .T o
i n s u r e i t s a c c u r a c y , t h e m o n i t o r i n g m e t
e r s h o u l d b ec h e c k e d a t s o m e l o w f r e q u e n c
y ( 5 0 - 1 0 0 o f g o o d w a v e f o r ma g a i n s t a d y n a
m o m e t e r t y p e A C m e t e r o f a t l e a s t 1 % a c c u r
a c y .

5 . 2 C a l i b r a t i o n P r e c a u t i o n sW h e n a t t e
m p t i n g t o c h e c k t h e v o l t a g e c a l i b r a t i o n
a c c u r a c yo n a n i n s t r u m e n t h a v i n g t h e s e n
s i t i v i t y a n d b a n d w i d t h o ft h e M o d e l 9 1 C A
, i t i s e s s e n t i a l t o t a k e p r e c a u t i o n s t oa
v o i d e r r o r s r e s u l t i n g f r o m s t r a y p i c k - u
p v o l t a g e s . (Seep a r a g r a p h 3 . 1 0 ) . A w e l l s h
i e l d e d s i g n a l s o u r c e m u s t b eu s e d i n c o n j
u n c t i o n w i t h c o a x i a l c o n n e c t i o n s t o b o t
h t h eM o d e l 9 1 C A a n d t h e s t a n d a r d r e f e r e n
c e m e t e r . E v e n w i t ha w e l l s h i e l d e d g e n e r
a t o r a n d a s s o c i a t e d c o n n e c t i o n s , i ti s s
o m e t i m e s p o s s i b l e f o r t h e r e f e r e n c e m e t
e r t o p i c k u ps t r a y R F s i g n a l s a n d f e e d t h e
m i n t o t h e p r o b e . C h e c k f o rt h i s c o n d i t i o
n b y d i s c o n n e c t i n g s t a n d a r d m e t e r a n d n o
t i n gc h a n g e i n l e v e l .
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Figure 2
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5 . 3 C a l i b r a t i o n C h e c k P r o c e d u r eW i t h s
u i t a b l e c a l i b r a t i n g e q u i p m e n t ( p a r a g r
a p h 5 . 1 ) a n dt a k i n g n e c e s s a r y p r e c a u t i o
n s ( p a r a g r a p h 5 . 2 ) , w e c a n n o wc h e c k t h e M
o d e l 9 1 C A f o r c a l i b r a t i o n a c c u r a c y . Each
ranges h o u l d b e c h e c k e d a t a v o l t a g e r e p r e s
e n t i n g 9 0 % o f f u l ls c a l e v a l u e . I f t h e s e c
h e c k p o i n t s a g r e e w i t h i n 2 % o ft h e s t a n d a
r d , i t i s r e c o m m e n d e d t h a t n o a d j u s t m e n t
b emade. I f the check poin ts devia te by more than 5% fromt h e s
t a n d a r d , i t i s r e c o m m e n d e d t h a t a t r o u b l
e s h o o t i n gp r o c e d u r e b e f o l l o w e d a s o u t l
i n e d i n p a r a g r a p h 5 . 4 . I fthe check poin ts fa l l
be tween 2% and 5% of the s tandard ,t h e c a l i b r a t i o n a
d j u s t m e n t p r o c e d u r e a s o u t l i n e d i np a r a
g r a p h 5 . 5 s h o u l d b e f o l l o w e d .

5 . 4 T r o u b l e S h o o t i n g P r o c e d u r ea . Case
Removal

T h e i n s t r u m e n t m a y b e r e m o v e d f r o m i t s
c a s e a f t e r f i r s tr e m o v i n g t h e t w o s c r e w s
l o c a t e d a t t h e b a c k o f t h e c a s e

( n e a r t h e b o t t o m ) a n d t h e f o u r s c r e w s l
o c a t e d o n t h es i d e s o f t h e c a s e n e a r t h e f r
o n t .The power supply may be removed f rom the case af terf i r s
t r e m o v i n g t h e f o u r s c r e w s l o c a t e d o n t h e
s i d e s o ft h e c a s e n e a r t h e r e a r .

b . Tube ReplacementI f the tube V1 should become weak or noisy
, i t s h o u l dbe replaced wi th BEC 525001 or a commercia l low
noise12AX7 which has low microphonism and meets the requi re-m e n
t s o f p a r a g r a p h 3 . 5d a b o v e . The Telefunken
ECC83/12AX7h a s b e e n f o u n d t o c o n s i s t e n t l y m e
e t t h e s e r e q u i r e m e n t s .A f t e r r e p l a c i n g
d e f e c t i v e t u b e s , r e - c h e c k c a l i b r a t i o
na s o u t l i n e d i n p a r a g r a p h 5 . 3 a n d a d j u s t
i f n e c e s s a r ya s d e s c r i b e d i n p a r a g r a p h 5
. 5 .

c . Chopper Replacement

I f a s a t i s f a c t o r y o p e r a t i o n i s n o t o b t
a i n e d b y r e p l a c i n g
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t u b e s , a r e p l a c e m e n t c h o p p e r s h o u l d b
e t r i e d . I f

t h e n e w c h o p p e r d o e s n o t c l e a r t h e d i f f
i c u l t y , p l a c et h e o r i g i n a l c h o p p e r b a c k
i n s o c k e t . I f n e w c h o p p e r

d o e s c l e a r t h e d i f f i c u l t y , t h e c a l i b r
a t i o n a c c u r a c y

m u s t b e r e - c h e c k e d a n d a d j u s t e d , i f n e
c e s s a r y .d . V o l t a g e a n d R e s i s t a n c e T e s t
s

A f t e r d e t e r m i n i n g t h a t t h e t r o u b l e c a
n n o t b e c u r e d b yr e p l a c e m e n t o f t u b e s o r c
h o p p e r , a s d e s c r i b e d p r e v i o u s l y ,

i t i s a d v i s a b l e t o m a k e a s y s t e m a t i c c h
e c k o f A C v o l t a g e ,D C v o l t a g e a n d r e s i s t a
n c e a t e a c h s o c k e t p i n . T a b l e I

shows the nominal AC and DC vol tages to ground f rome a c h s o
c k e t p i n n u m b e r . T a b l e I I s h o w s t h e n o m i n
a l

r e s i s t a n c e v a l u e s e x p e c t e d f o r e a c h p
o i n t . L a r g e o r

e r r a t i c d e v i a t i o n s f r o m t h e l i s t e d v a
l u e s o f v o l t a g eo r r e s i s t a n c e w i l l s e r v e
a s a v a l u a b l e c l u e i n t r a c k i n gd o w n a f a u l
t y c o m p o n e n t . O n c e t h e t r o u b l e h a s b e e nf
o u n d a n d c o r r e c t e d , t h e c a l i b r a t i o n m u s
t b e r e - c h e c k e da n d r e - a d j u s t e d a s o u t l i
n e d i n p a r a g r a p h 5 . 3 a n dp a r a g r a p h 5 . 5
.

5 . 5 C a l i b r a t i o n A d j u s t m e n t P r o c e d u r
eB e f o r e m a k i n g a n y c a l i b r a t i o n a d j u s t m
e n t s , i t i se s s e n t i a l t o p r o v i d e t h e n e c e
s s a r y r e f e r e n c e s t a n d a r d sa s d e s c r i b e d
i n p a r a g r a p h 5 . 1 a n d t a k e a l l p r e c a u t i o n
sa s o u t l i n e d i n p a r a g r a p h 5 . 2 . T h e c a l i b
r a t i o n a d j u s t -m e n t p r o c e d u r e s h a l l t h e
n b e m a d e a s o u t l i n e d i n T a b l eI I I .
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TABLE I

VOLTAGE MEASUREMENTS

Conditions:

117V input.VTVM used for all measurements.

All measurements to chassis unless otherwise noted.

Input .O1V at any frequency between 100 KC and 1 MC.

Use Ballantine Model 314 VTVM for all AC voltage
measurements.

Pin #Tube

DCv1 BEC 525001 AC

DCV2 (6AU6)

V3 (12AT7) ACDC

V4 (6X4) ACDC

V5 (OA2) AC

11 Pin socket ACDC

Chopper Socket AC

1 2 3 4

78 0 .83 532.5mv 1.5mv

.82 2 59 53.076V

2.3 5327V . 76V

53 53235150

53 53

1.5mv

5

53

30.86V53

150

53

6 7 8 9 10 11

95 0 .9 46.14V 2.5mv

45 2

250 53 74 53 - -25V 25V300

235

150 250 0 46 59

Pin 10 to Pin 11 of 11 Pin Socket AC .36VDC 6.3V

Pin 10 to Pin 5 of 11 Pin Socket AC .015V

1 5
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TABLE II

RESISTANCE MEASUREMENTS

Conditions:Power turned off.

Tubes in sockets, chassis interconnected (11 Pin), all
measurementsto chassis.

Pin # 1 2 3 4 5 6 7 8 9

Tube

V1 BEC 525001 1M 6.8M 11K 16K 16K 500K 2.2M 6.8K 16K

V2 (6AU6 2.5M 3.8K 16K 16K 500K 1M 3.8K

V3 (12AT7) 135K 1M 2.2K 18K 18K 55K 500K 18.5K 18K

V4 (6X4) 300 - 19K 19K - 300 50K

V5 (OA2) 50K 0 - 011 Pin Corm. 19K 19K - 17K - 45K 60K o
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TABLE III

CALIBRATION ADJUSTMENT PROCEDURE

Reference Voltage Range Adjust to AdjustingStep Std. Voltage
Setting Model 91CA read Screw No. Notes

Adjusting screws numbered1 .300 1 .30 1 from front to rear
on

right side of cabinetNo. 1 is gain adjustment.Meter bias
adjustment

2 2.50 3 2.50 2 affects up scalereadings most.Slope adjustment,
affects

3 .900 1 .90 3 full scale readings morethan down scale
readings.Slope adjustment, affects

4 .280 .3 .280 4 full scale readings morethan down scale
readings.

5 .0300 .1 .0300 5 Gain adjustment, affectsall ranges from 1
volt to.003 volts.

Slope adjustment affects6 .0900 .1 .0900 6 upper readings
most.

7 .0280 .03 .0280 7* Slope adjustment affectsupper readings
most.

8 .00900 .01 .00900 8* Slope adjustment affectsupper readings
most.

Slope adjustment, affects9 .00280.003 .00280 9* upper readings
most.

10 .00090 .001 .00090 10* Gain adjustment

*These adjusting screws are numbered from back to front on left
side of cabinet.
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PARTS LIST

FOR 91C AND 91CA

ReferenceC l C a p a c i t o r , M y l a
rC2C3C4C5C6C7aC7bC7cC8C9Cl0C l lC12C13C14Cl 5C16C17C18C19C20C21C 2
7 a , b , cC28a,bC29C30C31

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

MylarMylarMylarMylarMylarE l e c t .E l e c t .E l e c t .MylarE
l e c t .E l e c t .MylarMicaMicaMicaMylarMylarMylarE l e c t .Met.
PaperMet. PaperE l e c t .E l e c t .E l e c t
.CeramicCeramicCeramic

D e s c r i p t i o n0 . 10 . 10 . 10 . 10
.00330.0222050200.00550500 . 11000100010000.0050 . 10 . 0 1501 . 01
. 05020-20-201000-1000.001.001.001
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200V200V200V200V200V200V475V

50V25V

200V6V6V

200V500V500V500V200V200V300V

6V200V200V

6V475V

15V500V500V500V

BEC Part
No.230,116230,116230,116230,116230,119230,101283,109


230,121283,112283,112230,116201,143201,143201,143230,121230,116230,120283,112230,104230,104283,112-91CA
only283,113283,114224,115224,115224,115


	
CH-1

CH-1

CR-1

D1

D2

D3

D4

D5

D6

F1

I 1

I 2

I 3

J 1

J 2

J 3

L1

Ml

P1

P2

P3

R1

R2

R3

R4

R5

R e f e r e n c e

C h o p p e r , 9 1 C A o n l y

C h o p p e r , 9 1 C o n l y

R e c t i f i e r , S e l .

D i o d e

D i o d e

D i o d e

D i o d e

D i o d e

D i o d e

F u s e

Lamp

Lamp

L a m p , 9 1 C o n l y

R e c e p t a c l e

S o c k e t

R e c e p t a c l e

C h o k e

M e t e r

P l u g ( I n p u t C a b l e )P l u g ( A m p l i f i e r )P l
u g & A d a p t e r

R e s i s t o r , C o m p ."

" D e p . C a r ." " "

" " "

D e s c r i p t i o n

B B M - S p e c i a l

S t e v e n s A r n o l d

S a r k e s - T a r z i a n # 3 0 4 B

1N600

1N600

SG22

SG22

S p e c i a l

S p e c i a l

A G C 0 . 5 A m p

# 5 1

# 5 1

# 4 7

A m p h e n o l 8 0 - P C - 2 F T

A m p h e n o l 7 7 - M I P - 1 1

Amphenol UG-290/U

S t a n c o r # C 1 7 0 7 7 H Y

S p e c i a l 0 - 2 0 0 a

Amphenol 80-MC-2M

A m p h e n o l 8 6 - P M 1 l - 1 1

P / O A C L i n e c o r d

330K l / 2 W 5 %

330K l / 2 W 5 %

5 M e g . l / 2 W 1 %

5 M e g . l / 2 W 1 %

576K l / 2 W 1 %

B E C P a r t N o .

5 4 0 , 1 0 8

5 4 0 , 1 0 3

4 3 2 , 0 0 1

5 3 0 , 0 0 8

5 3 0 , 0 0 8

5 3 0 , 0 0 9

5 3 0 , 0 0 9

5 3 0 , 0 0 0

5 3 0 , 0 0 0

5 4 5 , 5 0 2

5 4 5 , 1 0 3

5 4 5 , 1 0 3

5 4 5 , 1 0 1

4 7 9 , 1 1 9

4 7 2 , 1 0 1

4 7 9 , 1 0 7

4 4 0 , 0 0 1

5 5 4 , 1 3 5

4 7 9 , 1 0 1

4 7 7 , 1 0 5

5 6 8 , 1 0 1

3 0 1 , 1 4 7

3 0 1 , 1 4 7

3 0 6 , 6 9 3

3 0 6 , 6 9 3

3 0 6 , 5 7 0
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R6R7R8R9R1OR l
lR12R13R14R15R16R17R18R19R20R21R22R23R24R25R26R27R28R29R30R31R32R33R34R35R36

ReferenceResis tor , Dep.Car .

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

" "

" "

" "

" "

" "

" "

" "

" "

" "

Comp."

"

Dep.Car." "

" "

Comp."

"

"

"

"

"

V a r i a b l e"

"

Dep.CarComp.

"

Dep.Car.Comp.

D e s c r i p t i o n576K l / 2 w 1 %47.5K l / 2 w 1 %47.5K l /
2 w 1 %6.81K6.81K1.39K1.39K6756752K6.8 Meg.47K1
Meg.84510K820K470K6.8K2.2 Meg.470K470K470K470K2K2K2K8451 Meg.1
Meg.1 Meg100K

20

1/2W 1%1/2W 1%1/2W 1%l/2W 1%l/2W 1%l/2W 1%l/2W 1%l/2W 5%l/2W
5%l/2W 5%l/2W 1%l/2W 1%l/2W 5%l/2W 10%l/2W 5%l/2W 5%l/2W 5%l/2W
5%l/2W 5%l/2W 5%

BEC Part
No.306,570306,440306,440306,339306,339306,694306,694306,695306,695306,276301,179301,127301,159306,231306,359306,598301,029301,107301,167301,029301,029301,029301,029

2W 20% ADJ 311,114 91CA only2W 20% ADJ 311,1142W 20% ADJ
311,114l/2W 1% 306,231l/2W 5% 301,159l/2W 5% 301,159l/2W 1%
306,598l/2W 5% 301,135


	

R37R38R39R40R41R42R47R48R49R50R51R52R53R54R55R56R57R58R59R60R61R62R63R64R65R66R67R68R69R70R76

Reference

Resistor, Comp."

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

Dep.Car." "

Comp." 2

V a r i a b l eComp.

"

"

"

V a r i a b l e"

"

"

"

"

"

Comp."

"

"

"

"

"

"

"

"

"

D e s c r i p t i o n BEC Part No.

2.2K47018K470K39.2K12.lK22 Meg.22
Meg.50K8.2K8.2K220K2425K25K25K25K50K250K250K220
1.5K1.5K5.6K8.2K18K33K3K3.9K12K1 Meg.

21

l /2W 5% 301,095l/2W 5% 301,079l/2W 5% 301,117l/2W 5%
301,029l/2W 1% 306,430l/2W 1% 306,369l/2W 5% 301,230 91CA onlyl/2W
5% 301,230 " "2W 20% BAL 311,125 " "l/2W 5% 301,209 " "l/2W 5%
301,209 " "l/2W 5% 301,027 " "l/2W 5% 301,048 " "2W 20% 311,1152W
20% 311,1152W 20% 311,1012W 20% 311,1012W 20% 311,1632W 20%
311,1032W 20% 311,157l/2W 5% 301,071l/2W 5% 301,091l / 2 W 5 %
301,0911/2W 5% 301,105l / 2 W 5 % 301,109l / 2 W 5 % 301,117l / 2 W
5 % 301,022l / 2 W 5 % 301,098l / 2 W 5 % 301,101l / 2 W 5 %
301,1131W 20% 302,128


	
R77

R78R81R82R83R84R85

S1S1S2

T1

V1

V2

V3V4

V5

W1

R e f e r e n c e D e s c r i p t i o n BEC Part No.

Res i s to r , W.W. 7.5K 10W 10% 3 1 2 , 1 0 0" Comp. 5.6K 2W 5%
3 0 4 , 1 0 5

T h e s e r e s i s t o r s d e t e r m i n e d b y d i o d e c
h a r a c t e r i s t i c s" " " " " "

" " " " " "

" " " " " "

R e s i s t o r , D . P . 52 l / 4 W 1 %

S w i t c h 7 p o l e 8 p o s . spec . (91CA)" 6 p o l e 7 p o s
. s p e c . ( 9 1 C )" S P S T . C a r l i n g # 1 1 0 - 6 3

T r a n s f o r m e r Power, s p e c i a l

E l e c t . T u b e 1 2 A X 7 , s p e c i a lE l e c t . T u b e
6AU6E l e c t . T u b e 12AT7E l e c t . T u b e 6X4E l e c t . T u
b e OA2

Ground Lead

305,600

4 6 6 , 1 4 54 6 6 , 1 4 44 6 5 , 1 0 5

446,007

525,001526,6AU6526,12AT7526,6X4526,0A2

571,010
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SECTION VI

SHIPPING INSTRUCTIONS

6 . 1 I f i t b e c o m e s n e c e s s a r y t o s h i p t h e
i n s t r u m e n t f o r a n yr e a s o n t h e f o l l o w i n g
s t e p s s h o u l d b e f o l l o w e d .a . W r a p t h e i n s
t r u m e n t w i t h h e a v y w r a p p i n g p a p e r a n d

s e a l t h e s e a m s w i t h g u m m e d t a p e . P l a c e
i n f i b r e -b o a r d c a r t o n l a r g e e n o u g h t o p e
r m i t t h r e e i n c h e so f s o f t p a c k i n g m a t e r i
a l b e t w e e n i n s t r u m e n t a n ds i d e s o f b o x
.

b . S e p a r a t e l y w r a p w i t h h e a v y p a p e r a n
d p a d t h e p r o p e rs e r i a l n u m b e r p r o b e a n d s
e r i a l i z e d r e s i s t a n c et e r m i n a t i o n o r o t
h e r p r o b e p a r t s b e i n g s h i p p e d .
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