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CHANGE t

No. 1 I,

HEADQUARTERS
DEPARTMENT OF THE ARMY
WasHinerox D.C., 20 December 1263

TM 11-8625-486-10, 26 April 1962, is changed as follows:

Page 7. Add paragraph 1.1 after paragraph
1.

1.1. Index of Publications

Refer to the latest issue of DA Pam 310-4
to determine whether there are new editions,
changes, or additional publications pertaining
to your equipment. DA Pam 310-4 is an in-
dex of current technical manuals, technical
bulletins, supply manuals (4, 6, 7, 8 and 9),
supply bulletins, lubrlcation orders, and
modification work orders which are available
through publications supply channels. The
index lists the individual parts (-10, -20, -35P,
ete.) and the latest changes to and revisions
of each equipment publication.

Delete paragraph 2 and substitute:

2. Forms and Records

a, Reports of Mainienance and Unsatisfac-
tory Equipment, Use equipment forms and
records in accordance with instructions in
TM 38-750.

Page 21. Delete section I and substitute:
Section 1,

24. Scope of Maintenance

The maintenance duties assigned to the op-
erator of Frequency Meter AN/USM-159 are
listed below, together with a reference to the
paragraphs covering the specific maintenance
functions. No special tools or test equipment
are required.

b. Report of Damaged or Improper Ship-
ment. Fill out and forward DD Farm 6 (Re-
port of Damaged or Improper Shipment) as
prescribed in AR T00-58 (Army), NAVSANDA
Publication 378 (Navy), and AFR T1-4 (Air
Force).

c. Reporling of Equipment Manual I'm-
provemenis. The direct reporting by the indi-
vidual user of errors, omissions, and recom-
mendations for improving this manual is
authorized and encouraged. DA Form 2028
(Recommended changes to DA technieal
manual parts lists or supply manual 7, 8,
or 9) will be used for reporting these improve-
ments. This form wiil be completed in tripli-
cale using pencll, pen, or typewriter. The
original and ene copy will be forwarded direct
to: Commanding Officer, U, 8. Army Electron-
ics Materiel Support Agency, ATTN: SELMS-
MP, Fort Monmouth, N, J. 07703, One in-
formation copy will be furnished to the indi-
vidual’s immediate supervisor (officer, non-
commissioned officer, supervisor ete.),

MAINTENANCE

@. Daily preventive maintenance checks and
services (par. 25.2).

b, Weekly preventive maintenance checks
and services (par. 25.3).

¢. Monthly preventive maintenance checks
and services (par, 25.4).

® Thit change supersedes sa mseh of T0A | 1-5425.308-12P, 1] Seplember 1959, as perbaiss fa the Batic Hiwve items lisk,



Mﬂy preventive maintenance checks
i services (par. 25.5).

Ea{.‘-taaning {par. 25.6).
f. Touchup painting (par. 25.7).
. Replacement of fuses (par. 28).

25. Preventive Maintenance

Preventive maintenance is the systematie
eare, servicing, and inspection of equipment
to prevent the oceurrence of trouble, to reduce
downtime, and to assure that the equipment
is serviceable.

a. Systematic Care. The procedures given in
paragraphs 235.1 through 257 cover routine
systematic care and cleaning essential to

proper upkeep and operation of the equip-
mient.

. Preventive Mainfenance Checks and
Services. The preventive maintenance checks
and services charts (pars, 252, 25.3, 254, and
29.5) outline functions to be performed at
specific intervals. These checks and serviees
are to maintain Army electronic equipment in

L combat serviceable condition; that is in
pod general (physical) condition E.l:ﬂh':l:l:l

operaving condition. To assist operators in
maintaining combat serviceability, the charts
indicate what to check, how to check, and
what the normal conditions are; the refer-
ences column lists the paragraphs or manuals
that contain detailed repair or replacement
procedures. If the defect cannot be remedied
by performing the corrective actions listed,
higher echelon maintenance or repair is re-
quired. Records and reports of these checks
and services must be made in accordance with
the requirements set forth in TM 38-750,
25.1. Preventive Maintenance Checks and
Services Periods

Preventive maintenance checks and services
of Frequency Meter ANSUSM-159 are required
daily, weekly, monthly, and quarterly,

a. Paragraph 25.2 specifies the checks and
services that must be accomplished daily (or
at least once each week if the equipment is
maintained in standby condition).

b. Paragraphs 253, 254, and 255 specify
additional checks and services that must be
performed on a weekly, monthly, and quarter-
ly basis, respectively.

i.2. Daily Preventive Muinimﬁdu and Services Chart

y Famy ‘; Procedurs e |
| Completeness ...
2 Exterior surfaces .|
i Connectors ______ | ___Cheek Iu;gd:tgmne.-as of all connsctors.
= Wy
i Controls and 'Iw the operating checks (item
indicators. 5) observe that the mechanical action of
each kmob, dial, and switch iz smooth
. ¢ of external or internal binding,
and that there Is no excessive Joosensss.
w-:k the meter for sticking or bent
l Operation .‘-._.._...._Eﬂﬁfﬂm equipment according to para- Par. 27
7.




25.3. Weeniy Preventive Maintenance Checks and Services Chart

Seyurnee
W

Tam Frocedurs References
1 Cables __..._......lInspect conds, cables, and wires for chafed,
cracked, or frayed Insulation. Replace
connectors thiat are broken, arced, strip-
ped, or worn excessively.
2 Handles and latehes L Inspeet handles, latehés, and hinges for
looseness, Replace o tighten as neces-
E&TY.
3 Metal surfaces .... . Inspect exposed metal surfaces for rust and
corroston. Clean and towchup paint as
required (par. 25.7).
4 Battery and Inspect the batterles for leakage, Check
comprtment, the compoartment for corrosion.
25.4. Monthly Preventive Maintenance Checks and Services Chart
hq;:ﬂu trem Precodars Fefsrenoes
1 Pluckout ftems _._ | Inspect zeating of pluckout items.
4 e Tl [ - Imspect jacks for snug Tit and good contaet.
3 Terminal blocks _._{ Inspect terminal blocks for loose connec-
tions and cracked or broken Insulation,
4 Reskstors and Inspect the resistors and capacltors for
capacitors, cracks, blistering, or other detrimental
defects,
5 Craskets and Inapect gaskets, Insulators, bushings, and
insulators, sleaves for copcks, chipping, and excessive
WEAr.
L Variahle [nspect varlable capacitors for dicl, corro-
capacitors, slon and deformed plates.
il Interior cccaacaaa. 4 Clean Interlor of chassis and cabinet.
a Batteries ..o.-ee-- L -Belore storing or shipping, remove the bat-
teries.
25.5. Quarterly Preventive Maintenance Checks and Services Chart
achu:Im Ttem Procedare Ralerences
1 Publicatlens _____ | See that all publications are complate, serv- DA Pam 310-4.
leeable, and current,
2 Modifications _.__ | Check DA Pam 310-4 to determine if new TH 38-750 and
applicable MWO's have been published. DA Pam 310-4.
All URGENT MWO's must be applled im-
mediately. All HORMAL MWO's must be
scheduled,
3 Bpare parts __._.J..Check all spare parts for general condition Par, &

and method of storage, ‘There should be
noe evidence of overstock, and all short-
ages must be on valld requisitions,




25.6. Cleaning

Inspect the exterior of the frequency meter.
The exterior surfaces shoald be clean, and free
of dust, dirt, grease, and fungus.

. Remove dust and loose dirt with & clean
soft cloth.

Wearning: Cleaning compownid is flammable
and its fumes are toxic, Provide sodeguate venii
lation, Do net use near a flame.

. Remove grease, fungus, and ground-in
dirt from Lhe cases; use a cloth dampened
(not wet) with Cleaning Compound (FSN
TH30-395-9542).

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

Cantion: Do nol press on the meter face
{glass) when cleaning: the meter may become
clarmagesd,

. Clean the front panels, meters, and con-
trol knobs; use a soft clean cloth, If neces-
sary dampen the cloth with water; mild soap
may be used

25.7. Touchup Painting Instructions

Clean rust and eorrosion from metal sur-
faces by lightly sanding them with fine sand-

paper. Brush two thin eoats of paint on the
bare metal to protect it from further corro-
sion, Refer Lo the applicable cleaning and re-
finishing practices specified in TM 9-213.

Page 22. Delete figure 7.
Page 23. Delete figure 8.

Page 27, Delete the appendix and substi-
tute:

Page 27. Change "AFPENDIX" to: APPEN-
DIX I and add the following:

DA Pam 310-4 Index of Technical Man-
uals, Technical Bulle-
tins, Supply Manuals
(types 4, 6, 7, 8, and 9),
Supply Bulleting, Lubri-
cation Orders, and Mod-
ification Wark Orders.

TM 9-213 Painting Instructions for
Field Use,
TH 38-750 The Army Equipment Rec-
ord System and Proced-
Ures.
Add appendix II:



APPENDIX |.
BASIC ISSUE ITEMS LIST

Section |

1. Genaral

@. This appendix lists items supplied for
initial operation and for running spares. The
list includes tools, parts, and material issued
as part of the major end item. The list in-
cludes all items authorized for basic operator
maintenance of the equipment. End items of
equipment are issued on the basis of allow-
ances prescribed in equipment authorization
tables and other documents that are a basis
for requisitioning.

I, Columns are as [ollows:

{1y Federal stock number. This column
lists the 11-digit Federal stock num-

ber.,
{2y Designation by model. Not used.

{3) Description. Nomenclature or the
standard item name and brief iden-
tifying data for each item are listed
in this column. When reguisitioning,
enter the nomenclature and desecrip-
tinn,

{4) Unit of issue. The unit of issue is
each unless otherwise indicated and
is the supply term by which the in-
dividual item is counted for procure-

INTRODUCTION

ment, storage, requisitioning, allow-
ances, and issue purposes.

(5) Expendability. Nonexpendable items
are indicated by NX, Expendable
items are not annotated.

(6) Quantity auihorized. Under Ilems
Comprising an Operable Equipment,
the column lists the guantity of
items supplied for the initial opera-
tion of the equipment, Under Hun-
ning Spare Items the guantities
listed are those izssued initially with
the equipment as spare parts. The
quantities are authorized to be kept
on hand by the operator for main-
tenance of the egquipment.

{7y THusiration. The Item Mo, column
lists the reference symbols used for
identification of the items in the
illustration or text of the manual.

2. Batteries

Dry batteries shown are used with the
equipment but are not considered part of the
equipment. They will not be preshipped auto-
matically but are to be requisitioned in quan-
titles necessary for the particular organiza-
tion, in accordance with SB 11-6.



SECTION II. FUNCTIONAL PARTS LIST

Uik ILLUSTRATION
FEDERAL DESIGHATION i ary
STOCK NUMBER BY MODEL DESCRIPTION Wt EXP | autH FIGURE ——
M, M,
|6625-892-5360 FREQUENCY METER AN/USM-150: freq data: 125 ¢ to 1000 me, 0.0l% NX
accuracy, lnternal freq calibrating erystal inel; oper power
regt; ac 115/230 v 50 to 450 cycles, single phase; dc 9 v;
internal vatter source
ITEMS COMPFRISIMG AN OPERABLE EQUIPHMENT
Ord thru AGC TECHNICAL MANUAL TM 1l1-6625-486-12 2
5035-201-3509 ADAPTER, CONNECTOR UG-641/U 1
|56625-535-9365 ANTENNA AT-564,U 1
|6135-120-1020 BATTERY BA-30 6
5595-889-0553 CABLE ASSEMBLY, POWER ELECTRICAL CX-7782/USM-159 1
5995-553-0056 CORD CD-307A/U 1
5995-752-2057 CORD CG-40SE/U 1
]6525-592-5361 FREQUENCY METER FR-149,/USM-159 NX 1
5965-892-3353 HEADSET H=-216/U NX 1
RUNMING SPARE ITEMS
BGE0-E2EG-1312 FUSE, CARTRIDGE: MIL type FO2GROGZB 5
Babo-526-0243 LAME, IECAHDESCENT: 115 to 125 v, 6 w; Westinghouse Elec part 1 DSTO3
HNo. S
— --!Er!-!!!!l!!!!!!!I!!!!!IIlIlllIll-lI-IlliI-lLI-l-i-----“---i‘im




By I Seeretary of the Army -

EARLE G. WHEELEEK,
General, United States Army,
Official: Chief of Staff.
J. C. LAMBERT,
Major General, United Stales Armu,
The Adjutant General.

tr WL 5 GOVERHMENT PRINTIBG OFFICE: |PE—T0IMF 37
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T™ 11=8625-4806~10

TECHNICAL MANUAL l HEADQUARTERS,
DEPARTMENT OF THE ARMY
No. 11=-6625-1586-10 ‘ WasHiNgTON 25, D.C., 26 April 1962

OPERATOR'S MANUAL

FREQUENCY METER AN/USM-159
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CHAPTER 1
INTRODUCTION

Section I

1. Scope

This manual describes Frequency Meler
AN/USM-159 (fig. 1) and covers its installa-
tion, operation, and operator’s maintenance. It
includes operation under usual conditions,
cleaning and inspection of the equipment, and
replacement of parts available to first echelon
maintenance,

2. Forms and Records
a. Unsatizgfactory Equipment Reports,

{1) Fill out and forward DA Form 468
(Unsatisfactory Equipment Report)
as prescribed in AR T00-38

{2) Fill out and forward AF TO Form 29
(Unsatisfactory Report) to the com-
mander, Alr Materiel Command,
Wright-Patterson Air Force Base,
Ohls, as proscribed in AF TO 00-
Wl

GENERAL

b. Report of Damaged or Improper Ship-
ment. Fill out and forward DD Form 6 (Re-
port of Damaged or Improper Shipment) as
prescribed in AR T00-58 {Army), Navy Ship-
ping Guide, Article 18504 (Navy), and AFR
Tl=d {Air Force).

¢. Preventive Maimtenance Form. Prepare
DA Form 11-286 (figs. 7 and 8) (Maintenance
Checklist for Signal Equipment (Test Equip-
ment) ), in accordance with inatructions on the
form.

d. Index of Equipment Publications, Refer
to DA Pam 3104 to determine what changes
to or revisions of this publication are current.

. Comments om Manuzl. Forward all other
comments on this publication direct to the
commanding officer, U.5. Army Signal Materiel
Support Agency, ATTN: SIGMS-PA2d, Fort
Monmaouth, N.J,

Section Il. DESCRIPTION AND DATA

3. Purpose and Use

Frequency Meter AN/USM-159 (fig. 1) isa
precision instrument used to measure radio-
froquencies (rf) in the range from 125 kilo-
cycles (ke) to 1,000 megacycles (me). It can
aleo be used as a signal generator to provide
modulated or unmodulated signals for testing
and calibrating radio equipment, A system of
checkpointa is provided to check the ealibration
of the instrument throughout its operating

range.

TAGD d1MA

4. Technical Characteristics

Frequescy Tange
T R — 125 ke to 20 me (125 1o 250
ke ca fondamentala),
I R w5 o & me (25 o § =
on fendamentals),
| FTT, J — « &5 to 1000 me (35 to 130
me om furdasentals).
Frogoeney readoat:

Direet resdout n fandumsentals on calibrated films
#rip, magnifted, and ilhesinated.



Input and output signalbe:
Inpat mnmtivity ...

With an rf input signal of
&1 volt, an af cutput of
005 mw is obtained.

6. Nomenclaoture ond Common Nomes

Nomenclalure and common names of the
components of Frequency Meter AN /USM-159

Outpat Jvel coveeeee 10D G¥ minimum scross an  97¢ given below,
eiternal Sl-ohm reilative — - =
brad. Mrmmrrrbslney il Bk iy
ST T e— T W
between —4" to +125° F.  proquency Meter FR-149/ |Frequency meter
{ =BG to G2 f.]. USM-155,
Intermal modalation - $00 epa =300, Antenns AT-580/U woeeuen. |ARtenna
Number of transisters ... 1% mﬁmmw coessssecs | RE cable
Power requipements Adapter UG-841/1 ... [Adaptor
e 30 Btk Cable Amsembly, Power, Elee- |Power cable
Naiieny: Apsmation m“'m ,f" ¢ ] trical CX-TT82/U8M-159.
Ac line operation ... 115 to 230 volts ac, 50 to  Headset HE-33 . |Headset
ALD epa. Cord CD-30TA oo Headort extension cable
Weight LA 2R posnds, = e
5. Components of Frequency Meter 7. Daoscription
AN/USM-159 {fig. 1)
(fig. 1) a. Frequency Meter FR-149/USM-159. The
a. Componenls, frequency meter is transistorized throughout
Quansiiy i} 4 Tt Welaht (B
1 Froquency Meter FR-149/USM-150 . 1% 11% 15, ™
| Antenna ‘.T-“‘.r"u ‘: “I FESESESEREE SRS
i Cord DG400EM (3 M) — el el
1 Adapter UG-#41,U e
i Headsst HE-3F oeenesmcsnnssss
] Cable Ausesbly, Power, Flettrical CX-7182/
URSM-159 (8 fu).
. m‘ld cwﬁ "E “] R R R
I st | Running spares (& behow) oo
2 TH 11-8625—184-10 ...
b, Running Spares,
Craanuiny HL] Erarmge bt e
1 M“ﬂhﬂlﬂwwm —— P —— umm
] Fuse, e amp, 125 v, type 3 AG, alo-bls .. Front ¢over
1 Calibrated Alsnstrip . - - Under chasals
TAGO EiFA



and can be operated from six Batteriea BA-30
that supply 9 volts divect current (de) or from
a powerline source of 115 to 280 volta alter-
nating current (ac), 50 to 450 cyeles per second
leps). Automatic switchover from batteries
to ac power is accomplished internally. All
operatling controlzs and connectors are located
on the front pancl. The meter dial is an il-
luminated filmstrip with three ranges of fre
quencies calibrated in fundamentals. Crystal
checkpoints with arrows indicating the diree-
tion of the nearest checkpoint are also on the
fiimstrip. Component parts of the frequency
meter are housed within a rectangular metal
case. When not in usé or during transport, a
front cover protects the panel controls and
provides an immersionproof seal. The front
cover has apace for storing the headset,
antenna, rf cable, adapter, power cable, and
spare fuscs, The calibration tables, which con-
tain condensed oporating instructions, and a
list of fundamental frequencies and selected
harmonics produced by the frequency meter,
are located on a sliding panel under the fre-
quency meler controls.

TAGD simA

b. Antenna AT-564/U. The insulated, hooked
end of the antenna is placed near the equip-
ment being tested,

& Cord CG-402E/U, The rf cable connects
the antenna to the frequency meter ANT. jack.

d. Adapter UG-£41/U. The adapter adapts
the frequency meter ANT. jack to a pigtail
clamp connector for use with a suitable cable
to connect the frequency meter to remote
equipment.

¢. Cable Assembly, Power, Electrical CX-
7782/ USM=158. The power cable connecta the
power receptacle on the front panel to the
souree of me power.

f. Headse! HE-33. Thoe hondset is a low-
impedance type for connection to the jacks
labeled PHONES.

@. Cord CD=307A. The headset extension
cable is used to extend the cord on Headset
HS-33 an additional 5 feet.

8. Additional Equipment Required

Six Batteries BA-30 are required for battery
opération. The batteries are not supplied with
the set.



CHAPTER 2

INSTALLATION AND OPERATION

Section .

9. Unpadking

a. Packaging Data. When packed for ship-
ment, the components of Freguency Meter
AN/USM-158 are placed in a carton and
packed in a wooden box. A typieal shipping
box and ils contents arve shown in figure 2,
The dimensions of the box are 14 by 14 by 15
inches,

b. Removing Confenls,

{1} Cut and fold back the metal straps,

{2} Use a nailpuller to remove the nails
from the top and one side of the box.
Remove the top and one side. Do not
pry them off; prying may damage the
equipment,

{3) Open the waterproof barrier which
oovers the carton inside the box. Re-
move the carton.

{4) Open the carton and the moisture-
vaporpreof barrier within the carlon.
Remove the inner corrugated earton.
Open the inner carton and remove
the eontents.

10. Checking Unpacked Equipment

a. Inspect the equipment for damage in-
eurred during shipment. If the equipment has
been damaged, refer to paragraph 2.

b, Check the equipment against the packing

10

SERVICE UPON RECEIPT OF EQUIPMENT

list. When no packing list accompanies the
equipment, use the table of components (par.
5) asa general check,

11. Installation of Equipment

The location of the frequency meler {2 not
limited to any particular area or climatic con-
dition. Provide adequate shelter to prevent
water, dirt, and sand from entering the unit
when the front cover (s off. Maximum oper-
ating aceuracy will be oltained if the frequency
meter is operated in surrounding temperatures
within the range of —4° to +125° F, (20"
to +4652% C.).

12. Installation of Batteries
(fig. 3)

Six Batteries BA-30 are contained in a metal
drawer at the top of the frequency meter front
panel (marked BATTERIES). A rectangular
moeial plate covers the deawer opening, Install
the batterics as follows:

a. Loosen the knob that secures the metal
plate and pull the drawer out of the front panecl.

b, Observe the battery polarity diagram
printed on the top of the drawer. Lift the
top cover of the drawer and inzert the six
batteries in the same polarity sequence as in-
dicated in the battery diagram.

¢, Replace the drawer and tighton the knob.

TAGD d1MLA
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Section |l

13. Frequency Meter AN/USM-159
Operating Controls and Indicalors

(fig. 4)

FURCTION BW s e s s

12

OPERATING INSTRUCTIONS

B it i

Selwets the function that ithe frequency moler la peor-
forming.

At
Turnd froagueney meter of,

Permits cse of vie to determine
the frequency of unknown Mg-
sals recwivied by Lhe frogeency
mater or to radiste a signal
ﬂ;l-r teal porpoads.

Ewitek puesdien
OFF

OFER

Turna on internal erystal cali-
brator. Fermits checking wio
frbquency apalest crystal cal-
ibrator and crysial checks
polsls oa flmstrip,

CHK

TAGD a1MA
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AIJ'IHI:I' GAIN eomtrel e P

TUNING conirel ...ciesensass

i il - - S

DIAL LOCK . e rrr s am e s s sannas

Power recepiacld — oo
CORRECTOR oontrtl coeeeccennncrmre e e-

H*h‘ﬂﬂ sw B B

‘*ﬂlm e

AT COMMBELOT oo s e s o e s

FHMEE J-m L L L e e P R L R e S

Battery interiock switeh .......

MoOD Medolates rf sigmal with 900

oyl
Adjusts awdio output to headeet.

Permits tuning vio b0 desdired [regoency witkin range
seleeted by RANGE BW, Frequendies appear oo illumsi-
pated Alemgirip

When turned chockwise, locks TUNING control.
Used Lo connect power cable 1o froguency meter,

Adjusts froquency of vfo Lo coincide with crystal choeks
paints printed e= the Almaivip. Internal eryatal cali
brator la turned on when FUNCTION SW i in CHK
oo,

Belectn eme of thres freyoeney meges and spomtes =
maik that ¢overs all firquency renges printed on the
filmitrip exeept the raspe in wke.

JEN T — L Ll
125KC-25MC When wsed with TUNING s
A trol, allows tuning of the fri-
fguensty meter from 125 ke to
25 me,
2aMC.£M0 When wisd with TUNING oon-
] trol, allows tusing of the fre-
querky meter from 3.5 to
05 mee.
G M C= 10008 When wsel with TUNING con-
i trol, allows tuming of the fro-
quersy meler from &5 (o
1,000 .

Monitors de outpat vohage of battery of acoperated
power supply. Meter hap red amd green scalea and
indication in the green area moans that the operating
voltage i& tufickal. 1f moler indicates in the red area,
do mot cprrate frequendy meler,

The antenna s plugged inte this connectar,
Tha headset i plugeed ints either one of these Jacka.

[sconnects battery power from (respuetssy meter when
front cover @ in place,

Filre readont window we | Portion of &lmatrip in wee i vixible in this windew,

GRD conmector . - i - e | Used for connecting the frequency meter to an electrical
ground,

TAGH 43MA 13
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14, Preliminary Starting Procedure
(Fig. 4)

Perform the following steps before operating
the frequency meter:

a. If operating on ac power, plug the power
cable into the front panel power recepiacle and
ac power source. If operating on batteries, do
nol plug the power eable into the ac power
mm-l

b, Plug the headset into one of the jacks
marked PHONES,

e. Turn the FUNCTION SW to CHK. Neo
warmup time |3 DOCCRSATY.

Nete, To aveld signal radistion, do st sompect Lhe
froqueticy micter antenna.

4. Note that the voltmeter indicates in the

green aréa of the scale and the filmstrip is
illuminated.

¢. Turn the RANGE SW to any range. Ad-
just the TUNING control until a erystal check-
point (herizontal arrow on the flmstrip, fig. 6)

14

eoincidea with the haivline indicator in the
readout window, An audio tone will be heard
in the headsot as the checkpoint is approached.

Nete, Vertical arrows point ia the diredtion of the
memrest crysial checkpoind.

f. Adjust the AUDIO GAIN control for a
comlortable volume level ax heard in the head-
got. Adjust the CORRECTOR control for a
zoro beatl.

g. If the above results are not obtained, refor
to the operational checklist {par. Z7).

Caution: Do not couple the frequency meter
antenna direetly 1o the outputl of & transmitter.
If the transmitter s feeding a nonradiating load,
place the hooked part of the frequency meter
anienna near Lthe transmilier osclllstor coll or
tenk circuit. I the tronsmitter is fecding an
antenna, place the (requency meter antenna in
the radiated fichl

b, Connect the frequency meler antenna to
the ANT. connector and plice near the sfgnal

THGED ThA



to be measured. Turn the FUNCTION SW to
OPER.

15. Operating Procedure

a. General. The frequency meler usés two
variable frequency oscillators (vie) to cover
the range between 125 kc and 1.000 me. In
ench range, the vio covers, in fundamentals,
only a portion of the frequency range. RANGE
A covers 125 to 260 ke in fundamentals. The
other frequencies (250 ke to 2.5 me) are ob-
tained by the use of harmonics of the vio
froquency. RANGE B (2.5 to 5,0 me in funda-
mentals) and RANGE C (65 to 130 me in
fundamentals) operate in a similar mannér.
The filmstrip is calibrated in fundamentals
only. By using the calibration tables (fig. 5),
any frequency desired (within the range set-
ting) can be obtained.

b, Setting Meter Dial to Dexired Frequency.
The frequencies printed on the filmstrip are
calibrated in kilocycles and cyelea for RANGE
A and RANGE B and in megacycle and kilo-
cveles for RANGE C. All frequencies represent
fundamentals, Sections of flmstrip showing
major amnd minor calibration marks, cryatal
checkpoint direction arrows, and typical check-
paints are shown in figure 6. Note that RANGE
A has major calibration marks every 100 eyeles
and minor calibration marks every 10 cyeles,
BANGE B has major calibration marks every
1 kilocycle and minor calibration marks every
200 cyeles. RANGE C has major calibration
marks every 50 kilocyeles and minor calibration
marks at 5-kiloeycle intervals. Set the dial to
the desired frequency as follows:

(1) Assume that a frequency selting of
245, 240 cyeles (23524 kilocycles or
0.23524 megacycles) is desired.

(2) Set the RANGE SW 1o RANGE A.

(3) Adjust the TUNING control until the
major calibration mark representing
235.2 iz under the hairline indicator.
{4) Start from major calibration mark
2362, count four minor calibration
marks upward, and set 23524 under

the hairline indicator.
¢ Setting Freguemey Meter to Degived Har-
monie Fregueney., The calibration tables are
multiplication tables that give the harmonie
multiples of the basie fundamental frequencies

TAGH #iMli

(125 to 250 ke, 2.5 to me, and 85 to 130 me)
on the filmatrip. The top of each page in the
calibration tables (fig. 5) gives the frequencies
ecovered on that page. The left-hand column of
these tables gives the fundamental frequencies
covered by the filmstrip. The other columns
give harmonic frequencies covered by the range
in use. In figure 5, the harmonics given are
the second, fourth, and eighth. The harmonics
given will be different for cach range. If these
tablez are loat, the harmonic frequencices of
any given dial setting can be found by multi-
plyving the fundamental readout frequency by
the desired harmonic number. Conversely, the
correct dial sefting for any given harmonic
frequency can be found by dividing the har-
monie frequency by any number that will give
s Tundamenial frequency within the range of
the frequency meter flmstrip.

16. Determining Local Transmitter
Frequency When Approximaote
Frequency Is Known

a. St the RANGE 8W to the appropriate
froquency range. 1 the frequency is not in the
fundamental frequencies (125 to 250 ke, 2.5 to
50 me, or 66 to 130 me) covered by the
RANGE in use, find the frequency in an
harmonic column in the calibration tahles
and obtain the NAlmstrip selling from the
FREQUENCY column (par. 15¢). If not using
the calibration tabdés, divide by a number to
oblain a frequency in the fundamental range
of the filmstrip.

b, St the FUNCTION 3W to CHE.

MNofe, When performing the cheek procedure, do nob
comnet the froquency Eeler antemns,

e, Adjust the TUNING control to bring the
checkpoint (nearest to the desired fundamental
frequency) under the hairline indicator. Ad-
juat the CORRECTOR control for n zerd beat.

Caution: Do not couple the (requency meter
antenna directly to the transmitter output, The
correel separation belween the trasismitter and
the frequency meter antenna will depend on the
amount of power being radiated, Place the
frequency meter antenng as far away from the
transmitter ns possible and then start moving
the antenna eloser for the desired resull.

d. Set the FUNCTION SW to OPER and
connect the froquency meter antenna to the



FREQUENCY RANGE

181.0KC TO 184.4KC / .1B1I0MC TO . 1844MC
362.0kC  TO 364.8KC / ,3830MC TO .MSIMC p
THOKC TO TITEXE /  .T0MC TO  .13TEMC
148 0KC TO I4T5.2KC  / 1. 4480MC TO 1.4753MC A
MELSUERCY H
181.0 362.0 724.0 1448.0 G
181, 1 3622 124, 4 1448, 8 E
181.2 282 4 7248 1440, 8
181, 3 3826 725.2 1450, 4 A
181, 4 3628 7258 1451.2
181. 5 383.0 728.0 1452.0
i8L.8 383 2 TIA. 4 1453 &
181.7 3634 726.8 1453 8
181. 8 138 727.2 1454, 4
181.9 3838 S37.8 1434, 2
182.0 4.0 728.0 1438, 0
182, 1 184 2 728 4 1456, 8
182.2 344 728.8 1457, 8
182, 3 1648 720.2 1448, 4
182, 4 364, 8 726.8 1439, 2
182.5 345, 0 730.0 1440, 0
182.8 189, 2 730.4 1480, 8
182.7 e 4 130.8 14818
1832.8 1858 1.2 1442, 4
182. 9 L] T51.8 1483, 2
183.0 1880 132.0 1484, 0
1831 188 2 732, 4 1484, 8
183.2 386, 4 732.8 14458
1833 1088 733.2 1468, 4
183, 4 8.8 733.8 1467, 2
183, 8 187.0 134.0 1448, 0
183,68 1872 7344 1448, &
183.7 387 4 134.8 1449, &
188, 8 T8 138.2 1470, 4
183. 8 I&T. 8 TAE. A 1471.2
184.0 348, 0 734.0 1472.0
1841 368, 2 736, 4 1472, 8
184, 2 388, 4 736. 8 1473, 8
1843 888 7372 1474, 4
184, 4 388 7.8 1475, 2
15

TM6625-488~-10-6

Figure 5. Frogueney Meter FRE=1487USM=15¢,. ealibraiisn toblea,
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ANT. connector and place the antenna near
the transmitler.

#. Tune the frequency meter in the immedi-
ate area of the estimated frequency and listen
for an auwdio beat note. If several beat notes
aré heard, tune the frequeéncy meter to the
strongest beat note; then tune the frequency
meter on both sides of this frequency for a
zeTo beal.

f. If necessary, locate the frequency found
in  above, in the FREQUENCY column of the
calibration tables. At the intersection of this
frequency and the harmonics eolumn, read the
{requency of the signal being measured. 1f not
using the calibration tables, multiply by the
number used in a above.

17. Determining Frequency of Local
Tronsmitter When Approximate
Frequency bss{nown

To determine the frequency when the ap-
proximate froquency is unknown, proceed as
follows:

g. Usze either an absorption-type wavemeter
or radio receiver to determine the approximate
froquency, and then follow the procedure given
in paragraph 16. If the above equipment is

TACD 1A

not available, follow the procedures given in
b through m below.

Caution: Do not couple the frequency meter
antenna directly to the transmitter output, The
correct separation between the transmitter and
the frequency meter antenna will depend on
the amount of power being radiated. Place the
freqquency meter antenna as far away from the
transmitter as possible anid then start
the antenna eloser for the desired result.

b Set the FUNCTION SW toe OPER and
conneet the froquency meter antenna to the
ANT, connector, Place the antenna near the
transmitter.

¢. Turn the Mrequency meler TUNING con-
trol from the high end of the range toward the
low end and listen for strong beat notes. Select
the two adjacent beat notes that have the loud-
est sound and zero beat on ench adjscent beat
note. Record the filmstrip froquencics for these
two points,

d. When =everal beal notes are heard, this
indicatez that conzseculive harmonics of the
vio are beating against the unknown frequency.
For example, if the unknown frequency is 120
me, the fifth harmonic of 24 me, the fourth

7



(3) Note the approximate frequency.

{(4) Turn down the regenceration control
before proceeding.
¢. Set the RANGE SW according to the fre-
quency found abeve, If the frequency is not in
the fundamental frequencies covered by the
RANGE in use, find the fundamental frequency
in the callbration tables (par. 16e). If not
using the calibration tables, divide by the
appropriate number to obtain a frequency in
the fundamental range of the dial
d. Set the FUNCTION SW to CHK.

Note. When performing the check procedure, do not
conpeel Lhe froquerey Moler ARTENNA.

e. Adjust the TUNING control to bring the
checkpoint (nearest the desired fundamental
frequency) under the hairline indicator. Ad.
just the CORRECTOR control for zero beat,

f. Set the FUNCTION SW to OPER. Con-
nect the frequency meter antenns to the ANT.
connector and place the antenna close to the
recelver antenna lead,

g. While listening to the receiver through
the receiver headset or loudspeaker, tune the
frequency meter in the region of the receiver
frequency setting until a beat mote or whistle
is heard: then tune the frequency meter for a
gero beat or 48 néar to a zero beat ns posaible.

k., If the transmitter frequency obtained in
g above, was a fundamental frequency of the
range being used, then the reading obtained in
g above, gives the exact transmitter frequency
directly. If the transmitter frequency oblained
in g above, was an harmonic in the range being
used, the fundamental frequency obtained In g
above, ks located in the calibration tables and
the exact transmitter frequency is obtained
from the appropriate harmonic column (par.
16e). If the transmitter frequency obtained in
g above, was an harmonic in the range being
used and the calibration tables are not being
used, the fundamental frequency obtained in g
above, is multiplied by the appropriate har-
monic number (¢ above) to determine the
exact tranamitter frequency.

19. Tuning Tronsmitter to Desired

Frequency

To tune a transmitter to a desired frequency,
proceed as follows:

TAGD 41HA

a. Set the RANGE SW to the proper range.
If the frequency ix zome harmonic multiple of
the frequencies covered by the frequency meter
dinl, consnlt the ealibration tables to determine
the frequency meter dial setting (par. 15¢).
If not using the calibration tables, divide by
the appropriate number to obiain a frequency
covered by the frequoncy metor dial

b, Set the FUNCTION SW to CHK. Use the
CORRECTOR control and calibrate the fre-
quency meter at the checkpoint nearest Lhe
fundamental frequency obtrined in a above;
then set the FUNCTION SW to OPER and set
the dial to the desired fundamental frequency.

Nate, When performisg check procedure, do Tt con-
nect the fregoincy méler antonmni,

Caution: Do nol eouple the frequency meter
antenna directly to the transmitter outpul. The
correet separation between the transmiiter and
the frequency meter antenna will depend on
the amount of power being radisted. Place the
frequency meler antenna as far away from the
transmitter as possible and then start moving
the antenna closer [or the desired resalt.

e, Conneet the frequency meter antonna to
the ANT. connector. Place the frequency meter
antenna near the tranamitter oacillator circuil
to be tuned.

d. Tune the transmitter for a zéro beat in
the frequency meter headset, If it is impossible
to obiain a true zero beat, tune the transmitter
to the middle of the audio beat note. No appre-
¢lable error will result.

20. Tuning CW Receiver to Desired
Frequency

a. Set the RANGE SW to the proper range.
If the desired frequency is some harmonic mul-
tiple of the fundamental frequencies covered
by the filmstrip, consult the calibration tables
to determine the frequency meter dial setting
(par. 15¢). If not using the calibration tables
divide by the appropriate number to obtain a
fundamental frequency coversd by the fre-
quency meter dial,

b. Set the FUNCTION SW to CHEK and
calibrate the frequency meler at the cheekpoint
nearcst the desired fundamental frequency by
tuning for a zero beat.



€. 3et the FUNCTION SW to OPER and
tet the froquency meter filmatrip to the de-
gired fundamental frequency,

d. Connect the frequency meter antenna to
the ANT, connector. Place the frequency moter
anténna near the receiver,

¢. If the receiver has a bfo, turn it on. Tune
the receiver for a beatl nole from the frequency
meter. Make sure that vou are tuned to the
frequency métér signal by tumning the FUNC-
TION SW to OFF and then back to OPER.
Tune the receiver to zéro beat.

Note, When toalng & redelver with a b, It 8 often
difficalt to pel & true pero beat. [f this oocars, tune the
rootiver to the middle of the beat mobe.

f. If a regenerative receiver is used, advance
the regeneration control until the receiver os-
cillates. Tune the recciver for a zcro beat,

21. Tuning Receiver with No Meons of
Producing Beat Mote

a. Set the RANGE SW to the proper range.
If the desired frequency is some harmonic mul-
tiple of the fundamental frequencies covered by
the frequency meler dinl, consult the calibra-
tion tables to determine the frequency meter
dial setting (par. 15¢). If not using the cali-
bration tables, divide by the appropriate num-
beér to obtain a fundamental frequency coverned
by the frequency meter dial.

b, S¢t the FUNCTION 8W o CHK and cali-
brate the frequency meter at the cheekpoint
nearcst the desired fundamental frequency.

Naote, Whin performing check procedare, do mob con-
nect the froquency meter antenas.

e. Set the frequency meter dinl to the de-
sired fundamental frequency. Set the FUNC-
TION SW to MOD,

d. Connect the frequency meter antenna to
the ANT. connector. Place the frequency meter
antenna near the receiver and tune the receiver
for the londest audio tone in the receivr headset
or loudspeaker.

22. Determining Frequency te Which
Receiver is Tuned

a. Set the RANGE SW to the proper range.
If the desired frequency is some harmonic mul-
tiple of the fundamental frequencies covered
by the filmstrip consult the calibration tables
to determine the filmstrip setting (par. 15¢).
If mot uzing the calibration tables, divide by
the appropriate number o oblain a funda-
mental frequency coverad by the Glmstrip,

b. Set the FUNCTION SW to CHE and cali-
brate the frequency mweler at the checkpoint
nearest to the estimated fundamental fre-
quency.

Nete. When performing check procedure, do not con-
Fbit he Trequincey meter aslenna,

¢, Set the FUNCTION SW to OPER. Con-.
nect the frequency meter antenna to the ANT.
connector and place the frequency meter an-
lenna near the receiver,

d. If the receiver has a bfo, turn it on, Tune
the freguency meter for a zero beat in the res
ceiver headset or loudspeaker,

. If the receiver hag no bfo, sét the fre-
quency meter FUNCTION SW to MOD and
tune the froquency meter for maximum indi-
eation on the recciver 8§ meter or for maximum
audio in the receiver headset or loudspeaker,

f. Read the frequency meter Almatrip and,
if necessary, locate this frequency in the FRE-
QUENCY column of the calibration tables. At
the intersection of this frequency and the har-
monics column, read the frequency being meas-
ured. If not using the tables, multiply by the
number found in a above,

23. Stopping Procedure

a. Turn the FUNCTION SW to OFF.

b. Unplug the headset from the PIHHONES
Jack.

¢. Disconnect the antenna and the power
cable and place them in the cover.

d. Replace the front cover,

TAGD 1A



CHAPTER 3
MAINTENANCE INSTRUCTIONS

Section I.

24. Scope of Operator’s Maointenance

The following is a list of maintenance duties
normally performed by the opermator of Fre-
quency Meter AN/USM=159. These procedures
do ned réquire specind tools or test squipment.

a. Preventive maintenance (par, 25).,

b. Visual inspection (par. 26).

e. Operational cheek (par. 27).

d. Replacement of defective fuse {(par, 28).

25. Preventive Maintenance

a. DA Form []=-268. DA Form 11=-268 (figs,
T and 8) is a preventive maintenance checkiist
to be used by the operator. Ilems not appli-
cable to the froquency meter are lined out in
figure 8. References in the ITEM Block in fig-
ure B are Lo paragraphs that contain addilsonal
information pertinent to the particular item.

Section Il

26, Visval Inspection
a. When the equipment fails to  parform
properly, visusally check all the items listed
below. Do not check the fuses ((3) below)
with ac power on,
(1) Setting of the awitches and the con-
truls,
(2} Equipment power souree [batleries or
ne).
(3) Burned-out fuses (usually indicates
some other fault). Be sure that the
proper fuses are used (par. 28).

TACD C1MA
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Instructions for use of the form appear on
the form.

b, ftems. The information in the chart below
supplements DA Form 11-268, The item num-
bera eorvespond to the ITEM numbers on the
form,

Hiwns Malsionanse grsrwbares

1 Complasy Clraning compound |s Rammahle
and [0 Temes aie oake,. o ool use near &
fMame; provide adeguate semtilation,

Use & clean ¢loth Lo remove dust, dict, malture,
and gressr from ke cawe and front pamel.
If recomaary, wel the cloth with clraning
compound | Foderal stock Noo TE80-305-0042)
and then wipe the parts with a dry, clean
cleth,

2 Al control keobs abould work omeolhly, be tight

on the shafis, and shoold mo! bimd. Tiphten

all losse knoba and b= mure (ke knola do not
rubs mpminst the pamel.

TROUBLESHOOTING

(4) The headset, cables, connections, and
insukation,
{5) Voltmeter for evidence of sticking by
tapping the meter.
{6) Front panel battery power interlock
swilch.
b. If the above checks do not loeate the
trouble, proceed to the operational chocklist
(par, 27).

27. Operational Checklist
a. General, The operntional chocklist will
help the operator to locate the trouble quickly.

i
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The corrective measures are used to repair this
trouble. If the measures suggested do not re-
store normal equipment performance, trouble.
shooting is required by a higher echelon repair-
man. Note on the repair tag what corrective
measures were taken and how the equipment
performed at the time of failure,

b. Procedure, Perform the preliminary op-
srating procedures (par. 14); then perform
the procedurea in e below, in the order given.
Observe the equipment in operation and per-
form any correclive MOAsUrces NECCEArY.

e, Checklist,

A

e e e ——

1. Set FUNCTION SW ta CHIK....

2, B¢t RANGE SW to RANGE A....
Pog headset into PHONES jack

Turn AUDIO GAIN sontrol fally
clockwine,

3. Tone frequenty melor o pearest

eryatal checkpeint and adjest
CORRECTOR contral for a zero

beat,

4. Eot RANGE 8W to RANGE B and
RANGE C and repeat step &

5 %t FUNCTION SW w OPER.
Connect antensa to ANT. jack.

B %t FUNCTION BW w MOD,
in Beadsot,

Mprmmal |l aed e

Veltmetor indicates (n green aren
of voltmeter mcabe

Portion of lm sol coversd by mask
is iMuminated,

Loud whistbes beard in beadset
whan frogendy meter I8 turmed
near o erysbal checkprmnt.

Zero beat obtained on checkpaini.

Zero beat obtained on chockpoint,

Whistles heard In nearby radis
rectiver when [regoency meter
tumisg in varssl

A Peeyele modulated rf signal is
obtaired a1t ANT. Jack and heard

28. Replacement of Fuses

To replace the fuses, proceed as follows:

a. Press in the fuseholder and turn it coun-
terclockwise, Pull the fuscholder out to expose
the defective fuse,

b. Remove the Llown fuse from the fuse-
holdor cap and install & new fuse,

Note. RBe sure that the fuse la rated at Yo ampere,
125 volis, type JAG, slo-Ba,

e. Presa the fuscholder cap into the fuse-
holder and turn it clockwise to lock.

— —

Cadraetne  merpagron

Check meter for jamnsed neodle by
gently tapping meter face,

Cheek batteries (par, 123,
Chock faws (par. 28),

If speratimg on & power, chotk
power calds and ac sourcs,

Higher wochsion mainienand:
reguined,

Cheelt haendsod.

Check headopt exteniion calds.

Higher ochelon mainlenases
requbred,
Higher schelis
Tl

Ak hlEmaAn

Higher eckelon
 roquired,

Higher echtlon
required,

malsienance

—— e ——
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CHAPTER 4

SHIPMENT AND LIMITED STORAGE AND DEMOLITION
TO PREVENT ENEMY USE

Section 1.

29. Disassembly of Equipment

To prepare the frequency meter for shipment
amd limited storage, procesd as follows:

a, Disconnect the cables, antenna, and head-
set. Place them in the cover.

b, Place the cover on the froquency meter
ardd secore it with the labches,

30. Repockaging for Shipment or
Limited Sterage

The exact procedure for repackaging des
pends on the materinl available and the con-
ditions under which the equipment iz to be
shipped or stored. Use the procedure outlined
below whenever circumstances permit. The
information concerning the original packaging
{par. 9) will also be helpful.

i, Malerials Required, The following male-
rinls are required for packaging Frequency
Meter AN/USM-150. For stock numbers of
materials, consult 8B 38-100,

Murarisl reanniis

Cerrugated eardboard . |8 s 1
LT T T T R ——— 1
Waterproof paper v | T & O i
DT s T T ———— e 1 ]

Section II.
31. Authority for Demolition

SHIPMENT AND LIMITED STORAGE

Mwd e et

iy
Fillir maliril ..cccissccccnnssnnsmand 2 e
Flst stee] strmpplag ] &M
Woolen box (16 by 156 by 15
inches inplde dimendons) .. & beoard fit
b, Packaging. Package Froquency Meter

AN/USM-1569 ax follows:

(1) Cushion the frequency meter on all
surfaces with pads of filler matorial,
FPlnee the cushioned equipment within
a wrap of corrugated candboard.
Secure the wrap with pressure-sensi-
tive taps.

(2) Line the inside of the wooden box
with waterproof paper.

(3) Place the packaged froquency metor
inside the lined wooden box, Fill the
exoesx space in the box with pads of
curragmted candboard and filler mate-
rial. Secure the paper with water-
proof tape,

(4) If interheater shipment s intended,
nnil the cover on the box and apply
a band of metal strapping around the
b,

DEMOLITION OF MATERIAL TO PREVENT ENEMY USE

The demolition procedures given in pamgraph
32 will be used to prevent further use of the
equipmient.

Demolition of the equipment will be accom-
plished only upon the order of the commander.

TNGEY Gy “



32. Methods of Destruction

Any or all of the methods of destruction
given below may be used, The time available
will be the major determining factor for the
methods to be used in moat instances when
destruction of the equipment iz undertaken.
The tactical situation also will delermine in
what manner the destruction order will be
carried out. It is prefernble to demolish com.
plétely some portions of the equipment rather
than partially to destroy the entire equipment.

a, Smaszh, Smash the controls, awilches,
transformers, and spare paris; use sledges,
axes, hammers, and any other heavy tools
avalilable.

bk, Cuf. Cut the power cable in several
places; use axes or machetes.

¢. Burn. Burn as much of the equipment as

is flammable: use gasoline, oil, Aamothrowers,
ete. Burn the technlcal manuals, cabling, and
spare parta. Use incendiary grenades to com-
plete the destruction of the frequency meter
interior.

Warning: Be exieemely eareful with explo-
sives anid ineendisry deviers; wvee these lems
only when the neesd is urgent.

d. Erplade. Use explogives to  complete
demolition or Lo causs maximum damage be-
fore burning when time docs not permit come-
plete demolition by othor means. Place an
incendiary or fragmentation grenmnde in the
frequency meter, Clear the area before the
explosion takes place,

¢. Dispoge. Bury or scatter the destroyed
parts in slit trenches or throw them into near-
by streams.

TG A1y



OPERATING INSTRUCTIONS FOR TUNING TRANSMITTER OR RECEIVER
TO DESIRED FREQUENCY:

5.

8.

1f operating on ac power, plug power cord into panel receptacle.
Turn FUNCTION SW to CHK and turn RANGE SW to Range A, B or C
as required.

Observe VOLTAGE meter. If indication is in green area, sufficient
operating voltage is available.

Insert headset plug in phone jack.

Consult Harmonic Multiplication Table for frequency desired and set
film readout dial to nearest crystal check point indicated by arrows.
Adjust CORRECTOR for zero-beat in headset. If more than one beat
is heard, use the loudest beat

Turn FUNCTION SW to OPER and reset dial to desired frequency.

In tuning a transmitter, loosely couple transmitter to frequency meter
input and adjust transmitter for zero-beat indication in headset

In tuning a receiver, set FUNCTION SW to OPER. Turn receiver
AVC off. Tune receiver for zero-beat in receiver headset. If re-
ceiver BFO is used, set BFO to center of intermediate frequency.

1 receiver has no BFO, set FUNCTION SW to MOD and tune receiver

for maximum audio output.
After tuning procedure, turn FUNCTION SW to OFF.
NOTE

In generating a frequency where maximum output
levelis required, use the fundamental frequency which
provides the strongest harmonic output at the desired
frequency. If the harmonic in use is not listed in the
tables, multiply the film readout by the harmonic num-
ber which gives a figure closest to the estimated fre-
quency. The result is the actual frequency.



TO MEASURE AN UNKNOWN FREQUENCY

If the frequency is unknown, the approximate frequency can be determined by

the following method:

L.

Determine if the incoming signal is picked up at more than one point on
the frequency meter dial.
If more than one beat note is heard, carefully measure the frequencies
corresponding to the two consecutive beats having the loudest sounds.
Zero-beat on these two frequencies (F, and F,).
Use the two frequencies l-"1 and FE in the following formala, where Fx
is the unknown frequency:

Fl. xF

2
F. o=
X F2 - F1
NOTE
If F, and F, are expressed in kilocycles, Fx will be

in kilocycles, I F1 and .F2 are in megacycles, Fx
will be in megacycles.

Check the value of F}: by determining the other two consecutive zero-
beat frequencies, and repeat the computation. Any one of the zero-
beat frequencies multiplied by the appropriate harmonic number will

give the frequency of the unknown signal.

PRECAUTION

Because of the many opportunities for errors when
using heterodyne type frequency meters, it is always
advisable to know the approximate frequency of the
unknown signal and what range to use.
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— 0.01'7 accuracy using three fundamental ranges and harmonics to measure

and generate radio frequencies continuously variable over a range of 125 Ke

1o 1000 Mc. Crystal oscillators are used for accuracy verification. A built-

in mixer and amplifier facilitates signal comparison and zero-beating during

measurement. Generated signals may be modulated or unmodulated.

Description of panel controls and jacks

12

FUNCTION SW (lower left)
a. OFF - turns off unit power.
b. OPER - permits use of VFO's* to measure or generate signal fre-
quencies throughout 125 Ke to 1000 Mc range.
c. CHK - permits comparison between internal VFO signals and Crys-
tal oscillator frequencies.

d. MOD - amplitude modulates VFO's when generating signals.
RANGE SW - selects VFO frequency range (A, B or C).

CORRECTOR - corrects frequency of VFO's against 1 Mc crystal
check points on film for Ranges.A and B, and against
2.5 Mc crystal for Range C.

AUDIO GAIN - Adjust audio beat sound level.
PHONES - permit use of headsets with standard plugs.
ANT - functions as signal input or output jack.

TUNING - tunes VFO's in accordance with three ranges of calibrated
frequencies printed in fundamentals on film.

VOLTAGE - meter indicates voltage of battery or internal power
supply.

*Variable Frequency Oscillators



USE OF HARMONIC MULTIPLICATION TABLES

These tables list the three ranges of fundamental frequencies printed
as major calibration marks on the film strip (see figure 1) and certain
harmonic multiples of these frequencies. For RANGE A, the funda-
mental, 2nd, 4th and 8th harmonics are tabulated from 125 Kc to 199.9
Ke. From 200 Ke to 250 Ke, the 10th harmonic is tabulated in addition,
For RANGE B, the fundamental, 2nd, 4th and 8th harmonics are tabu-
lated from 2500 Kc to 2999 Kc. From 3000 Kc to 5000 Ke, the 13th
harmonic is tabulated in addition. For RANGE C, the fundamental,
2nd, 4th and 8th harmonics are tabulated from 65 Mc to 130 Mc. Har-
monic multiples not listed in tables (minor calibration marks on film),
can be determined by multiplying the film readout by the desired har-

monic number,

To find the harmonic multiple of a frequency read to a minor calibration
mark on the film, as for example: 202:15 Kc (last figure 5 read as .05
from minor calibration mark), proceed as follows: If estimated fre-
quency is 8th harmonic of fundamental calibration.

1. In table, find the 8th harmonic of the next lower frequency re-

presented by the 202, 1 Ke major calibration mark.

Listed 8th harmonic of 202, 1 Ke = 1616.8 Kec.

. Minor calibration mark figure of 202.1% Kc (.05) X harmonic
number (8) =,4, Add.4 to the harmonic multiple found in step 2.

4, 1616.8 +.4 = 1617. 2 KC = 8th harmonic of 202. 15 Ke.

To determine the dial setting for a harmonic frequency not listed in the
table, perform the reverse order as per example:

. Desired harmonic 641, 36 Kc.

Next lower harmonic listed in table 641. 2 (4th harmonic).
Difference between listed har monic and desired harmonic 641. 36 -
641.2 = . 16,

Difference (, 16) + harmonic number (4) = , 04,

Table listed fundamental of 641, 2 = 160. 3.

. 160.3 + .04 = 160, 34 = dial setting.

MP.'II-'-
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