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WARNING

HIGH VOLTAGE

ig used in the operation of
this equipment.

DEATH ON CONTACT

may result if operating personnel
fail to observe safety precautions.
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AUDIO FREQUENCY AMPLIFIER AM-864/U

CHANGE l HEADQUARTERS
DEPAETMENT OF THE ARMY
No. 2 ; WASHINGTON, D.C., 17 October 1963

TM 11-5081, 14 July 1954, is changed as follows:

Page 8. Add paragraph 1.1 after paragraph 1.

1.1 Index of Publications

Refer to the latest issue of DA Pam 3101 o determine whether
there are new editions, changes, or additional publications pertain-
ing to the equipment. Department of the Army Pamphlet No.
510-4 18 a current index of technical manuals, technical bulletins.
supply bulleting, lubrication orders, and modifieation work ovrders
that 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 eguipment publication.

Delete paragraph 2 and substitute:

2. Forms and Records

a. Reports of Maintenance and Unsatisfactory Eoguipment. Use
equipment forms and records in accordance with instruetions in
TM 38-T750.

. Reporl of Damaged ov Inmproper Shipment, Fill out and for-
ward DD Form 6 (Report of Damaged or Improper Shipment) as
prescribed in AR 700-58 (Army), NAVSANDA Publication 378
(Navy), and AFR 7T1-4 (Air Foree).

¢. Reporting of Equipment Manual Improvements. The direct
reporting by the individual user of errors, omissions, and recom-
mendations for Improving this manual is awthorized and encour-
aged. DA Form 2028 (Recommmended Changes to DA Technical
Manual Parts Lists or Supply Manual 7, 8, or 9) will be used for

“This change supersedes C 1, 23 September 1955,

TAGLY 44801 D—T0425—0ctaber 1063 1



T, 0. 31W1-20-7311

reporting these improvements, This form will be completed in
triplicate using pencil, pen, or typewriter, The original and one
copy will be forwarded direct to Commanding Officer, U.S8. Army
Electronics Materie] Support Agency, ATTN: SELMS-MP, Fort
Monmouth, N.J., 07703, One information copy will be furnished to
the individual’'s immediate supervisor (officer, noncommissioned
officer, supervisor, ete.),

Page 18, Delete section T and substitute

23. Scope of Maintenance

The maintenance duties assigned to the operator of the equip-
ment are listed below together with a reference to the paragraphs
covering the specific maintenance functions,

@¢. Daily preventive maintenanece checks and services (par. 26),
b. Cleaning (par. 27).

24, Preventive Maintenance

Preventive maintenance iz the systematic care, 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 26 and
27 cover routine systematic care and cleaning essential to proper
upkeep and operation of the equipment.

b. Preventive Maintenance Checks and Services., The preventive
maintenance checks and services chart (par. 26) outlines functions
to be performed at specific intervals. These checks and services are
to maintain Army electronic equipment in a combat serviceable
condition ; that is, in good general (physical) condition and in good
operating condition. To assist operators in maintaining combat
gerviceability, the charts indicate what to check, how to check, and
what the normal conditions are; the references column lists the
illustrations, paragraphs, or manuals that contain supplementary
information. If the defect cannhot be remedied by the operator,
higher echelon maintenance or repair is required. Records and
reports of these checks and services must be made in accordance
with the requirements set forth in TM 38-750.

25. Preventive Maintenance Checks and Services Periods

Preventive maintenance checks and services of the equipment
are required daily and under the conditions listed below.

@. When the equipment ig initially installed.

2 - TAGOD 64508
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b. When the equipment is reinstalled after removal for any rea-
SO1.

e. At least once each week if the equipment iz maintained in
standby condition.

26. Daily Preventive Maintenance Checks and
Services Chart

s

Boguence
L_iqn Tiem Procedure References

1 End item eqguip- | Inspect eguipment for com- | Pars, 7 and 9,
ment. pleteness o

2 Exterior - Clean  exterior surfaces, in- | Par, 27,
surfaces. | cluding panel and meter
rlags. Check meter glass
f and indicator lens for
cracks.

3 Connections .| Cheeck tightness of all connee-] Fig. 5.
! tiong fo INPUT and OUT-
' PUT terminals.

4 Controls and While making operating checks | Par., 17.
indieators. (item 5}, ohzerve that me-
chanieal action of each lnob
and switch is smooth and
Tree of external or internal |
binding, and that there iz °
no excessive looseness. Also,
i check meter for sticking or
| bent pointer (fig. 6).

5 Operation ... Operate equipment according | Par, 17T.
to paragraph 17, During op-
eration, he alert for any
| unusual signs or conditions.

B Cords and wires.| Inspect power cord and audio
input and output wires for
cracked or frayed insula-

tion. I

T T ST 4k e o — e m—

27. Cleaning

Inspect the exterior of the equipment. The cxterior surlaces
should be clean and free of dusgt, dirt, grease, and fungus.

a. Remove dust and loose dirt with a clean zoft cloth,
IWarning: Cleaning compound is flavunuble and its fumes are

toxic. Provide adequate veniililion, Do not use near o fame.

TAGO 34300 3
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b, Remove grease, fungus, and ground-in dirt from the cquip-
ment; use a cloth dampened (not wet) with cleaning compound.

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

Caution: Do not press von the meter face (glass) when cleaning;
the meter may become damaged.

d. Clean the front panel, meter, and control knob: use a soft
clean cloth. If dirt is difficult to remove, dampen the cloth with
water; mild soap may be used for more effective cleaning.

Page 19, Delete figure 7.
Page 20. Delete figure 8.

Page 22, Delete section IT and substitute:

Section ll. ORGANIZATIONAL MAINTENANCE

29. Scope of Organizational Maintenance

This section contains instructions covering second echelon main-
tenance of the equipment. Second echelon maintenance of the equip-
ment ineludes

a. Replacement of pluckout items (fuses, lamps, and tubes).
b. Preventive maintenance checks and services (par. 30.3).

¢. Touchup painting (par. 30.4).

 30. Tools, Materials, and Test Equipment Required

The only tool required for second echelon maintenance is a screw-
driver. The materials and test equipment required are listed below,

a. Materiols.
(1) Cleaning compound (FSN 7930-395-9542).
(2) Cleaning cloth.
(8) Lubricating oil, general purpose, preservative (PL-Spe-
cial).
(4) Grease, aireraft and instrument (GL).
() Fine sandpaper.

4 TAGD 64308
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b, Test Fguipmient,
(1) Multimeter TS3-352,T.
(2) Test Set, Electron Tube TV-7/U.
(3) Audio Ozecillator TS-382,/T.

30.1 Crganizational Preventive Maintenance

a¢. Preventive maintenance is the systematic care, inspection, and
servicing of equipment fo maintain it in serviceable condition, pre-
vent breakdowns, and assure maximum operational capability. Pre-
ventive maintenance is the responaibility of all echelons concerned
with the equipment and includes the inspection, tesling, and repair
or replacement of parts, subasgsemblies, or units that inspection and
teats indicate would probably fail before the next scheduled peri-
odic service., Preventive maintenance checks and services of the
equipment at the second echelon level are made at monthly intervals
urnless otherwizge directed by the commanding officer.

p. Maintenance forms and records to be used and maintained on
this equipment are specified in TM 88-750.

30.2 Monthly Maintenance

Perform the maintenance functions indicated in the monthly pre-
ventive maintenance checks and services chart (par. 30.8). A month
18 defined as approximately 30 calendar davs of 2-hour-per-day
operation, If the equipment is operated 16 hours a day, the monthly
preventive maintenance checks and serviees should he performed at
15-day intervals. Adjustment of the maintenance interval must
be made to compensate for any unusual operating conditions. Equip-
ment maintained in a standby (ready for immediate operation)
condition must have monthly preventive maintenance checks and
services performed on it. Equipment in limited storage reguires

service belore operstion: it does nol require monthly preventive
maintenance,

30.3 Monthly Preventive Maintenance Checks and
Services Chart

Etﬂll:_‘;um Item FProcedure References
1 Pluckout items .. Ingpect seating of all pluck- | T'ig. 16.

ont ilems. Make sure that
tube clamps grip {ube hases
tightly.

TAGD L50R



T, 0, 31WWW1-2U-311

30.3 Monthly Preventive Maintenance Checks and
Services Chart—Con't.

Item Procedure Relaransea

P Tranaformer Inspect ferminals on power

terminals. transformer (T3) and in-
terstape transformers (T1
and T2). Connections to
terminals must be phyaie-
ally and elecivieally sound;
there should be no evidence |
of dirt or corrosion.

o —

3 Terminal blocks | Inspeel terminal blocks for |
lonze connectionz amd crack- |
ed or brokep inzulation.

4 Resistors and Inspect resiztors and capa-
capacitors. citors  for cracks, blisgter- |
ing, or other detrimental |
delects. !

5 Metal sarfacea | Inspect exposed metal sur- | Par. 304 and
faces (exterior and in- TM 9-213,
terior) for rust and corro-
gion. Clean and touchup |

paint as reguired. |

S S—

8 Onperation ..........] Operate the equipment accord- | Par, 44,
ing to paragraph a4, Dur- |
ing operation, be alert for
Vo unnsual signz or conditions.

30.4 Cleaning and Touchup Painting Instructions
Remove rust and corrosion from metal suvfaces by lightly sand-
ing them with fine sarndpaper. Brush Lwo thin coats of paint on the
bare metal to protect it from further corvosion. Refer to the appli-
cable cleaning and refinizhing practices anecified in TAM 9-21:3.
Page 20, figure 11, (As changed by 1, 23 Sep 55). Change
the value of vegistors B3 and R4 from A7TK to: 12K.

& TALGD 41507



Page 50. Add the following appendix after chapter 6.

DA Pam 3104

SIG T & 8 AM-864,U
TM 9-213
™™ 11-1214

TM 11-12144

TM 11-2684

TH 5527

TM 11-bH49A
TM 11-5549B

THM 11-5548C
TM 11-6625-274-12

TM 38-750

APPENDIX
REFERENCES

Index of Technical Manualg, Technical Bul-
leting, Supply Bulletins, Lubrication Or-
ders, and Modification Work Orders.

Amplifier, Audio Frequency AM-864/T.
Painting Instructions for Field Use.

Instruction Book for Oscillogcope 08—
8A/TU.

Oseillascope AS-8C /U,

Audio Oscillators TS8-312/FSM-1, TS-
312A/FSM-1, and TS-382/U and Signal
Generator TS-312B/FEM-1.

Multimeters TS-352,U, TS-362A,/U, and
TS-352B/U.

Electronic Multimeter ME-6B /1],

Inztruction Book for Electronic Multimeter
ME-6C,/U.

Electronic Multimeter ME-6D,T.

Operator’s and Organizational Maintenance
Manual: Test Sets, Electron Tube TV-
7/U,TV-TA/U, TV-TB/U and TV-7TD/U.

The Army Equipment Record System and
Procedures.

Page 52, fipure 23. (As changed by C 1, 23 Sep 55). Change the
value of resistors R3 and R4 from 47K to: 12K.
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Figure 1. Audio Fregquency Awmplifier AM-864/U.
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CHAPTER 1
INTRODUCTION

Section I. GENERAL
. Scope

Thiz technical manual iz published for the information and
guidance of all eoncerned. It contains instructions for the installa-
tion, operation, maintenance, and repair of Audio Frequency Am-
plifier AM-864/U (fig. 1).

2. Forms and Records

The following forms will be used for reporting unsatisfactory
conditions of Army materiel and equipment.

#¢. DD Form 6, Report of Damaged or Improper Shipment,
will be filled out and forwarded as preseribed in SR T45-45-5
(Army), Navy Shipping Guide, Article 1850—1, and AFR 714
(Air Foree).

H. DA Form 468, Unzatisfactory Equipment Report, will be
filled out and forwarded to the Office of the Chief Signal Officer
as prescribed in SR T00-45-5, Preparation and Submission of
Requisitions for SBignal Corps Supplies. |

¢. DA Form 11-238, Operator TFirst Echelon Maintenance
Check List for Signal Corps Eguipment (Radio Communication,
Direction Finding, Carrier, Radar), will be prepared in accordance
with instruetions on the back of the form.

d. DA Form 11-259, Second and Third Echelon haintenance
Check List for Signal Corps Equipment (Radio Communication,
Direction Finding, Carrier, Radar), will be prepared in accordance
with inatructions on the hack of the form.

¢. Use other forms and records as aulhorized.

Sectionll. DESCRIPTION AND DATA

3. Purpose and Use

Audio Frequency Amplifier AM—B64/U is a peak-limiting, audio.
frequency (af) amplifier for use in amplitude-modulated (am.)
and frequency-modulated (fm) broadeasling system installations,
The amplifier also may be used in conjunection with recording and
sound systems that require automatic regulation of the program
level.

4. System Application
a. Figure 2 iz a simplified block diagram of a typical broad-
casting installation that uses a limiting amplifier such as Audio

AGOD 6214F 3
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T. 0. 3IW1l-20-311

Frequency Amplifier AM-864,/U. The program originates in the
broadeasting studio and is transmitted by transmission line or
telephone line or both, depending on the type of installation
through the terminating and switching equipment at the broad-
casting transmitter location to the line amplifier. The program
gignal is amplified by the lihe amplifier and then amplified and
limited by the limiting amplifier. The limited audio-frequency
signal 1s fed into the tranamilter where it is modulated on to the
carrier wave. A frequency monitor taps into the oseillator section
of the transmitter to check the earrier frequeney for accuracy and
stability. A modulation monitor checks the output of the trans-
mitter for satisfactory program signal level and modulation, The
cutput of the radio transmitter is fed through radio-frequency
Lransmission lines to the antenna coupling unit which matches the
transmitter impedance to the antenna impedance. The program
iz fed to the antenna system which broadeasts it into the air.

b, The limiting amplifier immediately precedes the transmit-
ter. At that point in the system, the signal levels fed into the
limiting amplifier are sufficiently high, regardless of origin, for
the limiting action to be effective. The limiting action of the
amplifier consists of reducing the gain of the amplifier when the
signal exceeds a predetermined amount and restoring the gain
when the signal falls below this amount, This action limits the
gignal peaks and prevents overmodulation of the transmitter.

e.  The limiting amplifier usually i adjusted so that when the
studio volume control indicates maximum program level, the
transmitter output i1z being modulated at nearly 100 percent.
Since this amplifier compresses those signals which otherwise
would cause overmodulation, the quality of the broadeast is not
completely dependent on the monitoring operator in the control
room. In gome installations, the functions of the line amplifier and
limiting amplifier can be combined into one unit,

B. Technical Characteristics

Impedance, input __ _ 600 ohms (center tapped).

Impedance, output ___________ A0 ohms (centor tapped).

Cain e _Waries with sigmal input: maximum of 386
db = 1 db.

Power output B mw into a 600-chm resistive load.

Ruted distortion _____ . _Less than 2 percent at 400, 1,000, and 5,000
cpa.

Constaney of output _________ For inputs from —35 to —25 db, output

will not vary more than 1 db, {0 db is
refrerenced to & mw.)
Specd of automatic gain
reduction (attack time) ... _! Approximately 05 sceond.

AGD §014R 5
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apecd of automatic gain

increase (recovery time)____Approximately 2 seconds,

MNoizse level _____ e 40 db below 6 mw.

Frequency response . ________ Flat within 1 db of the 1,000 cycle valua
over the range 100 to 5,000 ewcles.

Number of tubes ____________ 5.

Power imput ________________115 volts or 220 volts ac 50 to 60 ecycles,
ol watta,

Weight ____________________25 lhs.

6. Packaging Data
(fig. 3)

When packaged for export shipment, Audio Frequency Amplifier
AM-864/1U and its spare parts are packed in a wooden crate 18
inches by 28.5 inches by 19 inches. The volume of the crate is 4.5
cubie feet, and the total weight iz 50 pounds. Within the wooden
crate, the amplifier is protected from shock by two separate car-
tons, adequate cardboard cells, and other padding. Within the
cartons are bags of silica gel. The spare parts are wrapped in-
dividually and then sealed within a moisture-vaporproof bag. The
carton liner iz waterproofed and sealed before the top cover is
nailed to the erate. Heavy wire or metal banding then is tightened
around the wooden crate to prevent the crate from bulging or
splitting if subjected to rough treatment.

Note. Ttems may be packaged differently frem the manner shown, de-
pending on the supply channel.

7. Table of Components

— ey

| qumwﬂ Height | Depth | " Lenpgth "l.-;il.lllume . [Init welight
Component | Mo [in) (im) | [TIm) {cu ft) ELYY]
Audic Fre.quenﬂyl .
Amplifier AM- |
864/, 1 7 ¢ B Ii 19 6T 25
Power cable _____ 1 5 72 ‘
Technical manual_ 2 BT | oy

Note, Thlﬁ. list iz for general 1nfurmat1n:rn only, Sece apprnprla;te ﬁuppl;:,r
publications for information pertaining to the reguisition of spare parts.

8. Description of Audio Frequency Amplifier AM-864/U
a. Audio Frequency Amplifier AM-864/U (fig. 1) iz a self-
contained unit with its various components mounted directly on a
steel chassis. The chassis in turn is fastened to the front panel.
A dust cover and bottom plate are used to incloge the unit com-
1‘:1«'—31:&1},r '
- The amplifier contains five vacuum tubes (including the
re::tiﬁer}. The input and output connections are located on ter-
minsal boards at the rear of the amplifier.

& AGO 6214B
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c. All controls required for the operation of the amplifier are
located on the front panel (fig. 6). These controls consist of two
switches (one to turn the amplifier ON and OFF, and the other to
transfer the meter on the front fanel from ATT to OUT position)
and an attenuation control which adjusts the attenuation of the
amplifier. The fuse and panel light are located on the front panel.

9. Running Spares

A group of running spares are supplied with Audio Freguency
Amplifier AM-264,1, Spares are provided for all normally ex-
pendable items such as tubes, pilot lamps, and fuses. The following
ig a list of running spares:

1 tube, type 68KT.

1 tube, type 65SNTGT,

1 tube, type 650Q7.

1 tube, type 5Y3GT,

b fuses, 1 ampere.

1 lamp, 6-8 volts, 150 ma (milliamperes).

AGD £214B 7
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CHAPTER 2
OPERATING INSTRUCTIONS

Section [.  SERVICE UPON RECEIPT OF AUDIO FREQUENCY
AMPLIFIER AM-8564/U

10. Siting

a. Audio Frequency Amplifier AM-864,U is adapted for
mounting in a standard 19-inch cabinet rack. Tt occupies 7 inches
of eabinet rack space. The overall depth, measured from the front
panel to the rearmost extending component, ig 10 inches.

b. Audio Frequency Amplifier AM-864/U must not be placed
near magnetic flelds such as those which surround voltage regula-
tors, transformers, alternating-current (ac) power supply units,
or ac power cords; these fields might induce noise in the amplifier,
IT any equipment with a self-contained ac power supply is mounted
in the same rack, it should be separated from the amplifier front
panel by at least 6 inches.

¢. Place or mount the amplifier so that air cireulates freely
around its component. The ambient temperature behind the power
transformer never should exceed 140° F.

1. Uncrating, Unpacking, and Checking New Equipment

Note. For used or reconditioned equipment, refer to paragraph 15.

a. {(Feneral. The amplifier may be shipped in oversea packing
cases (fig. 8) or in domestic packing cases. When new equipment
ia received, select a location where the amplifier may be unpacked
without exposure to the elements; a localion that is as near as
possible to the permanent or semipermanent installation of the
equipment.

Caufion: Be careful when unerating, unpacking, and handling
the amplifier; it i3 damaged eagsily, If it becomes damaged or
exposed, a complete overhaul might be required or the equipment
might be rendered useless.

bh. Step-by-step Instructions for Uncrating and Unpacking
Frport Shipments ({ig. 3).

(1) Place the packing case as near to the operating position
as 18 convenient.

(2) Cut and fold back the mctal bands.

(3) Remove the nalls with a nail puller. Remove the top of
the packing casze. Do not attempt to pry off the top; the
equipment may be damaged.

(4) Slit open the waterproof barrier containing the outer
carton.

8 AGQ 6214FH
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Figure 8, Audio Fregqueney Awmplifier AM-884/U, packaging diagram.
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(5) Take out the package containing the two technieal
manuals.

(6) Open the flaps on the top of the outer carton. Remove
the cardboard cells and the spare parts box.

(7) Open the moisture-vaporproof bag by slitting it along
the edge of its seal.

(8) Tip the erate over so that the top opening will be on the
side and remove the inner carton by sliding it outward.
Turn this carton with the flaps upward and open the
flaps.

(9) Remove the padding from the cover of the amplifier, and
remove the four cardboard cellg around its zides.

(10) Remove the amplifier from the carton, and place it on

the work bench or near its final location.

Note., Save the original packing ecazes and containers for hoth export
and domestic shipments. They can be uszed again when the equipment is
repacked for storage or zhipment.

e. Checking. Always check equipment for possible damage,
such as a bent case, loose knobs, or a broken meter face. The con-
tents of the erate should be checked against the packing list.

12. Checking Ac Line Connections

a¢. Remove the bottom dust cover,
b. Check the amplifier for proper ac line connection.
(1) Determine the power source voltage.
(2) If the power source is 115 volts ac, check to gee that the
ac line leads are connected to transformer T3 terminals
1and 2 (fig. 17).
(8) If the power source is 220 wvolls ac, unsolder the lead
on terminal 2 of transformer T3 and rezolder it to ter-
minal 3 (fig. 17).
(4) Throw the power ON-OFF switch to the OFF position.
(5) Connect the power cord to the ac power receptacle
(fig. 3) and to the power source.
¢. Replace the bottom dust cover.

3. Installation

After checking the ac line connections, proceed with the steps
below.

a. Remove the top dust cover,

b. Check to gsee that the meter connections are not broken.

¢. Check to see that all five tubes are seated firmly in their
proper sockets (fig. 4).

d. Replace the top dust cover.

10 AGOD 62148
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¢. Mount the amplifier in the rack uvsing four front panel
retaining serewa,

f. Check FUSE F1 (fig. 6) for proper value (1 ampere).

Coauliorn: To avoid serious damage to the amplifier, do not use
any fuse rated above that specificd.

4.  Audio Input and Output Connections
(fig. 5)

Caulivn: Before making connections, be sure to throw the
power ON-OFF switch to the OFF posgition,

a. Determining the Type of Line. The 600-0hm INPUT and
OUTPUT terminals, located on the hack of the amplifier, muy be
connected to cither balanced or unbalanced lines., In order to
determine which Lype of line will be used, the following procedure
will be helpful:

(1) Delermine whal lvpe of equipment precedes the ampli-
fier. For example, refer to figure 2, Find out what type
of line amplifier precodes the limiting amplifier in the
aystem.

(2} Cheek the technical manual assigned to the piece of
equipment to zee whether balanced or unbalanced line
connections are specified.

(5) Determine what type of equipment follows the amplifier,
For example, if a transmitter follows the limiting am-
plifier, ag shown in fieure 2, find out what®ype of trans-
mitter if is.

{1) Check the technical manual as in step 2 above.

b. Balaneed Line. A balanced line iz a two-conductor cable in
which the pair of leads may, or may not, be lwisted. It iz covered
by a metallic shield. To connect a balanced line to the INTPUT or
OUTPUT terminals, connect the conter tap (marked CT) to the
erounding post (marked Gy on the amplifier. Connect the shielded
twisted-pair leads (o the terminalg on either 2ide of the center tap.
Connecl the shield of the cable used to the grounding posat.

¢. [lnbalanced Line,  An unbalanced line is almost alwayvs one
of the following :

(1) A =zingle conductor cable covered by a metallic shield.

(2) A two-conductor cable covered by a metallic shicld in
which one of the two conduetors is soldered or otherwise
connected to the metallic shield for & rround connection.

(8 A two-conductor ecable covered by a melallic ghield in
which the two conductors are aolderad or atherwize con-
nected tngother.

To connect an unhalanced line to the INPUT or OUTPUT ter.
minals, connect one of the terminals on either side of the center

AGO 8214B 13
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tap to the grounding post. Connect the grounded zide of the line
to the grounding post. Conncet the high side of the line to the
ungrounded terminal of the other side of the center tap.

15. Service Upon Receipt of Used or Reconditioned Equipment.

a. Iollow the instruetions in paragraph 11 for unerating, un-
packing, and checking Aundio Frequency Amplifier AM-864,T.

. Check the used or recondilioned equipment for tags or other
indications pertaining to changes in the wiring of the equipment.
IT any changes in wiring have bheen made, note the changes in this
manual, preferably on the schematic diagram (fig. 23).

e. Check the attenuation control for eaze of rotation.

/. Perform the installation and connection procedures given in
paragraphs 12, 13, and 14.

Section 1. OPERATION UNDER USUAL CONDITIONS

I6. Controls and Instruments

(figs. 5 and 6)
The following table lists the controls, meter, and terminations
of Audio Fregueney Amplifier AM—864,/U and gives their fune-
tions,

Contral Function

Power OFF-0M switen (SW1Y__| In ON pogition, connects the amplifiear
tr ac power source.

Attenuation control (R3) 1 Adjusts input level of amplifier.
Meter transfer ATT-OUT switehl In the ATT position of 8W2, the meter
(EW2) and meter (M1}, 3 reads the amount of attenuation. In

the OUT position of SW2, the meter
reads the ontput level of the ampli-
fier.

Filot Light (I 1} . vieiiee=,  Lights when the power switch is ON
and line voltage iz applied to the
power transformer,

FUsm (ly Protecls power transformer.

CUREENT CONTROL (RE)____| Determines the input level at which
limiting will {ake place.

LIMITEE THRESHOLD eontrol Detsrmines the degree of limiting ae-

{R10), - tiom,

INPUT terminal board {TEI]I___I Trovides conneclionz for cither balanced

or ubhalanced input.

OUTPUT terminal hoard (TB2)_ Provides connections lor cither halaneced
o1 unbalanced output.

Ae receptacle (P-1) __________ | Provides connection between amplifier
Aand priﬂl&l‘}* power sonroe,

14 AGD GZ14R
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i7. Starting Procedure
. Preliminariy.
(1} Checlk Lhe amplifier for the desired ac line connection
(par. 12}.
Checl the audio invot and oulput connections (par. 14).
=et the power ON-OPFD switch to the OF position,
Set the attenuvation contro!l (on front panel} fully coun-
terelockwise.
(h) Set the mefer transfer ATT-OUT switeh to the OUT
posilion,

R
Bt

T,
e S
- e
g

O, Storfing.
Nole, Il an abnormal reszult 1= obiained while performing the stepz below,
refer to the ecquipment pecformance cheelk list (par, 34),

(1) Throw the power ON-OFF switech to the ON position.
"The pilot lamp should light.

(2% Apply an input signal and advance the attenuation con-
trol alowly uniil the average meler M1 reading is 0
decibels (db), Varviations of 1 db, caused by the moni-
toring action of the meter, are permissible. No further
adjustment of the attenvation control should be neces-
sary unless there is a marked variation in the average
input signal level to the amplifier.

(3) The average input signal level may be 2o low thatl even
though the attenuation contrel is in its fully counter-
clockwise position, it will be imposzaible to get an average
meter reading as high as 0 db. This situation will oeeur
for average input signals less than 034 volt (——35 db).
In this case, a erealer output should be obtained from
the line amplifier stage (fig. 2) precoding Audio Fre-
quency Amplifier AM-—Bo4 1T,

'8. Stopping Procedure
Throw the power ON-OFF switeh to the OFT position.

Section L. OFERATION UNDER UNUSUAL CONDITIONS

19, General

The operation of Audio Freguency Amplilier AM-264/1U may
be difficult in regions where extreme cold, heat, humidity and
mcisture, or gand conditions prevail, In the following paragraphs,
instruclions are given onh procedures for minimizing the effect of
these unuszual operaling conditions.

Ié AGD 62140
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20. Operation in Arctic Climates

Qubzero temperaturces and climatic conditions associaled with
cold weather affect the efficient operation of the equipment. In-
structions and precantions for operation under such adverse con-
ditions follow :

. Handle the equipment carefully,

(1. Keep the equipment warm and dry.

¢. When this equipment has been exposed to the cold and i=
Erought into a warm room, il will sweat until it reaches room
lemperature., When the equipment has reached room temperatlure,
dry il thoroughly. This condition alzo arises when equipment
warms up during the day after exposure during a cold night.

Z!. Operation in Tropical Climates

When operated in tropical climales, this equipment may hbe
installed in tents or huts. When the egquipment is installed in
swampy areas, molsture conditions are more acute than normal in
Lhe tropies, Ventilation iz uwsually very poor, and high relative
humidily eauses condensation of moisture on the equipment when-
ever its temperature becomes lower than the ambient air. To
minimize thig condition, place lighied electric bulbas under the
equipment.

22. Operation in Desert Climates

a.  Becauze of the extremely low humidity encountered in desert
rerions, the measures gpecified for minimizing condensation in
tropical climates are omitled where desert elimates are concerned.
Otherwize, nge the same procedure as that speecified for tropical
climates (par. 21).

b, The main problem that arises with equipment operation in
degert areas is the large amount of sand, dust, and dirt which
enters the parts of the cquipment. The ideal preventive precaution
iz to house Lhe equipment in a dustproof shelter. Since, howover,
zsuch a building iz seldom available and would require air condi-
tioning, the next best precaution 1z to make the building in which
the equipment iz located as dustproof as possible wilh available
materiala, Ilang wet sacking over the windows and doors, cover
the inside walls with heavy paper, and secure the side walls ol the
tents with sand to prevent lheir (apping in the wind.

e, Neover Lie power cords, zignal cords, or other wiring connec.
tione Lo eithor the inside o1 outzide of tents., Deserl areas are
subject to sudden wind squalls which may jerk the connections
loose or break the lines,

d. Be careful to keep the equipment as free from dust as possai
ble. Make frequent prevenlive maintenance checks (eh. 3).

AGO 6214B 17
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CHAPTER 3

ORGANIZATIONAL MAINTENANCE
INSTRUCTIONS

Section |. PREVENTIVE MAINTENANCE SERVICES

23. Tools and Materials Used with Audio Frequency Amplifier
AM-864 /U
Tool: and materials used with but not supplied with the am-
plifier are ligted in ¢ and b below. No special tools are issued with
the amplifier. The tools and materials contained in Tool Equip-
ment TE—41 are listed in Department of the Army Supply Manual
SIG 6-TE-41.
a. 1 ools,
Tool Equipment TE-41.
b, Materinls.
*Carbon tetrachloride.
*Cheesecloth, bleached, lint-free.
*Paper, sand, flint No. 000,
Solvent, Dry Cleaning (5D) (TFed spec No, P-3-66-a).

24. Definition of Preventive Maintenance

Preventive maintenance 1z work performed on equipment
(usually when the equipment is not in use) to keep it in rood
working condition zo that breakdowns and needless interruptions
in service will be kept to a minimum. Preventive maintenance
differs from trouble shooting and repair since its object ig o pre-
vent troubles from occurring. Refer to AR 750-5, Maintenance
Respongibilities and Shop Operation,

25. General Preventive Maintenance Techniques

. Uae No, 000 sandpaper to remove corrosion.
h. Use a ¢lean, dry, lint-free cloth or a dry brush for eleaning.

(1) If neeesaary, except for electrieal contacts, moisten the
cloth or brush with solvent (2D); then wipe the parts
drv with a cloth.

(2) Clean electrical contacts with a cloth moistened with
carbon tetrachloride; then wipe them dry with a dry
cloth.

Caution: Repeated contact of carbon tetrachloride
with skin or prolonged breathing of the fumes iz danger-
ous. Make sure adequate ventilation iz provided.

* Parl of Tool Foguipment TE—-4L.

18 AGO 86214B
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Figure . DA Form 171-285.

e. If available, dry compressed air may be used at a line pres-
aure not exeecding 60 pounds per square inch to remove dust from
inacceszible places; be careful, however, or mechanical damage
from the air blast may result.

d. For further information on preventive maintenance tech-
nigues, refer to TB SIG 178, Preventive Maintenance Guide for
Radio Communicalion Equipment.

76. Use of Preventive Maintenance Forms

(figs, T and &)

it. The decision as to which itemg on DA Forms 11-238 and
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11-239 are applicable to this equipment is a tactical decision to be
made in the case of first echlon maintenance by the communication
officer /chiel or his designated representative, and in the casc of
second and third cchelon maintenance, by the individual making
the ingpection. Instructions [or the use of ecach form appear on
the reverse side ol the form.

b, Cireled items in figures 7 and 8 are partially or totally appli-
cable 1o the equipment. References in the ['TEM block refer to
paragraphs in text which conlain additional maintenance infor-
mation.

27. Performing Exterior Preventive Maintenance

Caulion: Tighten serews and nuts carefully. Tittings tight-
cned beyond lhe pressure for which they are designed will be
damaged or broken,

. Check for completenesz and satisfactory condition of the
amplifier.

b. Check suitability of location and ingtallation for normal
operation.

¢. Clean dirt and moisture from the amplifier.

d. Inspect panel controls for hinding, seraping, excessive loose-
ness, and positive action.

e. Check for normal operation.

Ceution: Disconnect power before performing the following
operations. Upon completion, reconnect power and check for satis-
factory operation,

f. Clean and tighten the panel mountings on the amplifier,

g. Inspect expoged metal surfaces for rust, corrosion, and
maoisture.

k. Inspect power and audio cables for ecuts, breaks, fraving,
deterioration, and strain.

t. Inspect manuals for general condition.

7. Imspect switches and knob for loogencss.

. Clean nameplate, dial, meter window, and jewel assembly.

L. Inspect meter for damaged glass and case.

1. If deficienciez noted are not corrvected during inspection,
indicate action Lhat must be talken Lo correct them.

28. Performing Interior Preventive Maintenance

Cauntion: [lsconnect power before performing the following
operalions. Upon completion, reconnect power and check for =atis-
factory operation.

. Ingpect electrom tubes for looze envelopes, cracked sockets,
and insufficicnt socket spring tension, Carefully clean dust and
dirt from tubes; cheek tubes.
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. Inspect seating of FUSE F1, pilot light, tubes, and cable
connections,

¢. Inspect fixed capacitors for leaks, bulges, and diseoloration.

‘. Inspect resistors for eracks, blistering, and discoloration.

e. Inspect terminals of fixed capacitors and resistorg for corro-
siom, dirt, and loose contacts.

f. Clean and tighten switches, terminal boards, and interior of
chasszis and cabinet,

¢. Inspect terminal boards for loose connections, cracks, and
breaks.

k. Clean and tighten transformers, choke, and potentiometers.

t. Inspect transformers, choke, and potentiometers for over-
heating and leakage.

. Check adequacy of moistureproofing and fungiproofing.

k. If deficiencies noted are not corrected during inspection, in-
dicate action that should be taken to correct them.

Section Il. WEATHERPROOFING AND LUBRICATION

29. Woeatherproofing and Lubrication

a. General. Signal Corps equipment, when operated under
gevere climatic conditions such as prevail in tropical, aretie,
and desert regions, requires special treatment and maintenance.
Fungus growth, insects, dust corrosion, salt spray, excessive
moisture, and extreme temperatures are harmful to most materials.

b. Tropieal Maintenonce. A special moistureproofing and
fungiproofing treatment has been devised which, if properly
applied, provides a reasonable degree of protection. This treat-
ment is explained in TB 8IG 13, Moistureproofing and Fungiproof-
ing Signal Corps Equipment, and TB SIG 72, Tropical Mainte-
nance of Ground Signal Equipment, The moistureproofing and
fungiprooling treatment is necessary only when parts are replaced
or repaired, since the equipment is given this treatment at the
factory.

¢. Winter Maintenance. Speeial precautions necessary to pre-
vent poor performance or total operational failure of equipment
in extremely low temperature are explained in TB SIG 66, Winter
Maintenanece of Signal Equipment, and TB SIG 219, Operation of
Signal Equipment at Low Temperature.

d. Deseri Maintenance. BSpecial precautions necessary to pre-
vent equipment failure in areas subject to extremely high tem-
peratures, low humidity, and excessive sand and dust are explained
in TB 31IG 75, Desert Maintenance of Ground Signal Equipment.

€. Lubrication. No lubrication iz necessary for the amplifier.
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30. Rustproofing and Painting

. When the finizh on the case has been badly scarred or dam-
aged, rust and corrosion can be prevented by touching up bared
aurfaces. Use No. 00 or No. 000 sandpaper io clean the surface
down to the bare metal: obtain a bright smooth finizh.

Caufion: Do not use steel wool. Minute particles frequently
enter the case and cause harmful internal shorting or grounding
of cirenits.

b. When a touch-up job is necessary, apply paint with a small
brush. Remove rust {rom the eaze by eleaning corroded meta) with
solvent (SD). In zevere cascs, it may be necessary to usze solvent
(SD) to zoften the rust and to use zandpaper to complete the
preparation for painting. Painl used will be aunthorized and con-
sistent with existing reculations.

Section lll. TROUBLESHOOTING AT ORGANIZATIONAL
MAINTENANCE LEVEL

31. General

t. The troublezhooting and repair work that can be performed
at the organizational maintenance level (operators and repair-
men) 15 neceszarily limited in scope by the tools, test equipment,
and replaceable parts izsued, and by the existing tactical situation.
Accordingly, troubleghooting is based on the performanece of the
equipment and the use of the senses in determining such trouble
as burned-out fusges, tubes, resistors, ete.

. The following paragraphs help in determining which of the
stages is at fault and in localizing the faull to the item involved in
that stage, such as a fuse, tube, or resistor.

32, Visual Inspection

@. Failure of thiz amplifier to operate properly usually will be
caused by one or more of the following faults:

(1} Worn, broken, or disconnected power cord or plug.
(2} Poor connections at input or output terminals.

(3) Burned out FUSE F1.

(4) Defective tubes.

(5) Defective resistors and capacilors.

{6) Wires broken from exceszive vibration.

b. When a failure is cncountered and the eausze is not imme-
diately apparent, check as many of the above items ag is practi-
cable before starling a detailed examination of the component parts
of the amplifier. If possible, obtain information from the operator
of the equipment regarding its performance at the time the trouble
oceurred,
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¢. Check any ilem having an abnormal color that may have
been cauged by overheating or corrosion.

33. Troubleshooting by Using Equipment Performance Checklist
a. General. The equipment performance checklist (par. 34)
will help the operator locate trouble in the cquipment. This st
rives the item to he cheocked, conditions under which Lthe item is
checked, the normal indications of correct operation, and the cor-
rective measures the operator may take. To wse this lst, follow
the items i numerical sequence. _

o Aetion or Condilion.  For gome items, the information given
in the “action or condition™ eolumn consists of varions switch and
control seltings under which the item 18 to he checeked, For other
itema, it represents an action that must bhe taken to check the
normal indication given in the “normal indications™ eolumn.

¢. Normaol Indications.  The normal indications listed include
the visible and audible zigns that the operator should pereeive
when he checks the items. If the indications are not normal, the
coperator should apply recommended corrective measures,

i, Corvective Measures., The correclive measures listed are
those the operator can make without {urning in the equipment
for repairas. A paragraph reference in the chart indieates that the
trouble cannot be corrected during operation and that trouble-
shooting by an experienced repairman is necessarv, I the am-
plifier is completely inoperative or if the recommended corrective
measures do not yvield resulls, troubleshooting is necessary. How-
ever, il the tactical situation requires that the set be maintained
and if the sel 1t not completely inoperative, the operator must
maintain the set in operation as long as il is possible to do =20,
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CHAPTER 4
THEORY

Section |. THEORY OF PEAK-LIMITING AMPLIFIERS

35. Program Level

a. The program level determines the percenlage modulation of
am. signals and the frequency deviation of fm signals. As the pro-
gram level is increased, percentage modulation (or frequeney
deviation) is increased and intelligible signals can be received at
ereater distances. The oreatest intellizible range iz achleved when
100-percent modulation (or maximum permizsible deviation) is
emploved. When 100-percent modulation iz exceeded, distortion
and adjacent channel interference result.

b, It iz impractical and undesirable to altempl an average
modulation level of 100 percent. Aside from the practical difficul-
ties of such an effort, the resulting intelligence would be consider-
ably distorted. In a musical program, for example, the low-level
(softer) passages would sound as loud as the high-level (louder)
passages. The problem, then, ia to obtain as high an average level
of modulation az iz praectical without causing overmodulation and
excesgive distortion. The speech amplifier iz the means of achlev-
ing this end.

¢. Through the use of a speech amplifier, the original program
material iz amplified before it is supplied to the modulator, The
permissible amplification iz limited, however, by the highest signal
level prezent in the original program. Since various portions of
the original program may differ greatly in level, It is evident that
when the hirhest level of signal caunses 100-percent modulation,
the average percentage of modulation still may be low, and some
signals mav be too low to result In intelligible signals over an
appreciable distance.

36. Function of Peak-Limiting Amplifiers

a. (renersl. The function of a peak-limiting amplifier is to
obtain maximum average program level without overmodulation.
This 18 accomplished by aulomatically reducing the gain quickly
when the amplified sirnal cxeeeds a certain predetermined level
and then regtoring the cain slowly after the sirnal decreases helow
this level. Time constants arve placed in the amplifier to determine
the time required for reducing the amplifier gain (or atlack time)
and the time required for resloring the gain (or recovery time).
For all signal amplitudes helow the predetermined level, the auto-

26 AGO B214T



T, O, 3IW1-2U-311

matically controlled gain iz conslant. For signal amplitudes above
this level, the gain reduction ig a funclion of the peak signal level.

b, Affack Time. The attack time iz the minimum time re
quired for the reduction of gain to occur when a high level input
gignal ig applied to the amplifier, The time must be shorl enough
to follow the wvariations in zignal level, but not so short az to
follow the variations of the lower frequencics of the program
makterial.

e. feeovery Time. The recovery time is the time required for
the gain to return to normal. The time should be long enough to
prevent the gain from fluctuating at low audio frequeneies. Ii
must be short enough so that no noticeable background noise
pecurs 43 the normal pain is restored during a zilent period follow-
ing a high pealt signal, but not so short that the restoration of
normal gain is noticeable to the liztener.

37. Gain Characteristics

A discussion of the gain characteristies illustrates how the peak-
limiting amplifier solves the problems dizeussed in paragraph 36.

tt. The load characteristic for a typlcal peak-limiting amplifiey
is ghown in curve No. 1 of figure 9. The meazure of the power ratio
in decibels i3 referred to 6 milliwatts (mw).

b, Assume that the output level at the threshold {(point A) will
cauge the transmitted wave {o be modulated at approximately
&0 percent and that the output level at point B will produce 100-
percent modulation. Below the threshold, an inerease of 10 db in
the instantancous value of the input level will cause an increase
of approximately 10 db in the output level. Above the threshold,
however, a 10-db increase in the input level will cause only a 1-db
inerease in the output level, Thus, the gain for any program signal
that exceeds the threshold input iz sharply reduced, and any signal
that would produce overmodulation is compressed.

¢. Curve No. 2 isg the load characteristic of an amplifier (with-
out the peak-limiting feature) which will give the same output
at point B when the Input level is the same as it was for the
amplifier containing the peak-limiting feature. A comparizon of
curves No. 1 and No. 2 reveals that the use of the peak-limiting
amplifier makes possible an approximate 5-db increase in average
input level without overmodulation.

Section . THEORY OF AUDIO FREQUENCY
AMPLIFIER AM-864/U

38. Block Diagram
(fig. 10)
Audio Frequency Amplifier AM-—864,1 is a peak-limiting ampli-
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fier of the type discussced in paragraphs 235 throngh 37. A com-
Mete achematic diagram of the amplifier 1s shown in figure 235.

., Audiv Awmplifier Stoge (Vi and V2). The audio input
zignal is fed into this glage Lhrough the attenuation control which
allows the adjustment of the input signal level, From the atlenua-
Lor, the signal 15 fod to the conirol grids of push-pull audio ampli-
fier V1 and VZ.

I S ——

&UCi0 AUDIC
AMULITILES SUTPUT
T——— Wl anD w2
EOD-CHM INFUT ESKT | Wi G0E- BHM SUTPUT

HALANCED GR
UMBALANGED

SEINTET , AALANTERN OR

3 SRt LR - e
‘ | UNBALANCED
L

GWZ

e TS

| HIZH - vOLTAGE
LIMITER RZCTIFIZR

| i W Fi & yE
b —
\ U3 =00 Ey3GT

figure 10, Awdio Fregueney Amplifier AM-864/0, boclk diogram.

TH 5081-10

b, Awudio Quipul Amplifier V3. The push-pull output of the
audio amplifier stage then ig registance-capacitance coupled to the
control erids of push-pull stage V3.

e. Limiter V4. A small portion of the signal from the output
of tube V2 iz fed to the triode section of V4, where it is amplified.
The amplified signal from the oulput of the triode section of tube
V4 iz capacitance-coupled to the self-contained diodes of V4. The
rectified oulput voltage of the diodes varies the bias on the audio
amplifier atage (V1 and V2) in accordance with the strength of
the signal voltage received {from the triode portion of V4. The
oulput cireuit of the diodes has a resistor-capacitor time constant
to provide the proper attack and recovery times.

d. Metering Civewit. The metering eircuit provides a means
of reading the altenuation and the power output of the amplifier.
By placing meter transfer switch SW2 in the OUT position, the
meler indicates the power, output of the amplifier. Place the meter
transfor switeh in the ATT position to connect the meter to the
common plate eiveuit of the audio amplifier stage (V1 and V2).
These readings indicate the amount ot altenuation.

e. Power Supply. "The power transformer (T3) provides the
necesgary filament wvollages for Audio Frequency Amplifier
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AM-864/U by stepping down the ac¢ line voltage. T3 also increases
the line voltage for the plates of tube V4. V5 is uszed as the hizh-
voltage (hv) rectifier to supply the B+ vollage required for the
amplifier.

39. Audio Amplifier Stage
{fig. 11)

a. "I'his stage employs two penlode tubes in push-pull. A var-
iable orid bias iz developed across paralleled resistor Bl and ca-
pacitor Cl which are part of the timing circuit explained in para-
graph 41. The gereen grids are connected to and receive the re-
quired B+ voltage from the junction of B6 and BB which acts
as a voltage divider across the filtered output of the hv rectifier.
Plate voltage is supplied to V1 and V2 through common resistor
E2 and plate load resistors R3 and R4, respectively.

AUzl
AMPLIFIER
Wi
BEKT 2 [ COMTAOL ERID AM|
- i BoOE A e
| b RS AMPLIFIER 4 3
> BO0K
|
ool |
THPUT] g < .
. ! .? | zmes
—o— E | T ATAY
» g E | !
2 5 :
D——s:-ﬁ F--ﬁl wl-n -l_,
3oy |2 | l
oo | : | \JF
La] fal TL'J y .
: 6o -
L I |
a5 - T
EC'C'I{{':} 3 oy
= | AUk TO COMTAOL GRID PH&
[ o AU ouTPUT
' EMECIFTEH L]
AMPLIFIER .
PRCY LIMITER vE —— TU LONTAOL GRIT OF w4
r'l_rllr.:-\ilul'ahll.'_'l EEHT r5 THRD LIAITER THRLSHULE
Sl JUF LORTRUL F0
HOTE!
UHNLESS CTHERWISE S50#H, To CATHIDE P o
RESISTOHS AFE [H OHMS. { b -

o TER wa

TM 304 -1

Figure 11, Auwdio amplifier stage, VI ond V2, schematic dingran.

b. The INPUT terminal board (TB1) provides a means for
connecting a 600-ohm balanced or unbalanced input to the primary
winding of tranaformer T1. The primary winding of T1 is not
internally grounded; an auxiliary grounding post (marked G) is
provided on the terminal board for external grounding of the pri-
mary winding (par. 14). The signal voltage appearing across the
high-impedance secondary winding of T1 is connccted across the
dual attenuator potentiometer B5, A portion of the signal voltage
(depending on R5 setting) is coupled directly to the control grids
of V1 and V2.

30 AGD 6214B



T. O, 31W1-2U-311

¢. The plate current wave forms ol each tube are combined in
the plate load circuit, and the amplified outpul of this stage is
coupled capuacitively through C2 and C8 to the grids, pins 1 and
4, respectively, of andio output amplifier V3., A amall portion of
Lhe output signal from the plate of V2 i2 fed to the control grid

of limiter tube V4 through C5 and LIMITER THRESHOLD
conlrol R10.

40. Audio Output Amplifier V3
(fig. 12)

. Tube V3 12 a dual triode connected to operale as a conven-
tional push-pull amplifier. Grid bias iz developed across unby-
passed cathode resizior R9, The omigssion of the bypass capaci-
tor reduces distortion and improves the overall frequency regponse
of the amplifier. R13 and R14 are the grid de return resistors
for V3. B+ voltage iz supplied to the plates of V3 from the out-
put of the hv rectifier through the center tap and each half of
Lhe primary winding of transformer T2.

L. The push-pull output from the audio amplifiers is applied
through capacitors C2 and 3 to the control grids of V3. The
amplified outputs of the triode =ections of V3 are combined across
the primary of transformer T2 which matehes the plate cirenit to
the 600-ohm impedance of the load.

¢. The OUTPUT terminal board (TB2) providezs a means for
connecting a balanced or unbalanced load to the secondary wind-
ing of transformer T2, The zecondary winding of T2 is not in-
ternally grounded; an auxiliary grounding post (marked ) is
provided on the terminal board for external grounding of the
recondary winding (par. 14).

ARG QUTRLT
AMPLIFIER
n 5 W
. e TET
FROM PLATE, Pik&, OF GENTE

(3
- — E — .
ALDIO AMPLIFIER VI I i — i

c2
M FPLATE,FIM B. OF ¢
FROM L ,. - . . -||
AdD:O AMPLIFIZR W2 I.._.i=
MWOTE: L
LUMILESE OTHERWISE  SHDWH, E'-'I. TR
FRESISTORS ARE 1IN ODHMS. 200y

Pigure 12, Audio oulput amplifier VI, sehematic diagram.
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41. Limiter V4
(flz. 13)

. The limiter tube is a duplex-diode {riode, The triode portion
i5 used as an amplilier, and the diode plates are connected together
lo operate as a half-wave vectifier. B voltage for the plate
of the triode ig supplied throueh plate load resistor RY.

h. A small portion of the output zignal from the plate of V2
is coupled to the control grid of limiler tube V4 throueh capaci-
tor C5 and LIMITER THRESHOLD control R10, The LIMITER
THRESHOLD control determines the degree of limiting which will
Lake place for any predelermined increase of sienal level. This
control is preset so that a 10-db increase in the inpui signal level
would produce a 1-db incresse in the =ignal output level of the
amplifier (par. 55). If this control is rotated counterclockwise
(toward the cathode), the limiting action of the amplifier will be
reduced, and the output of the amplifier will increase by more
than 1 db for a 10-db inereasc in input zignal. If this control is
advanced too far in a clockwige direction (toward capacitor C5),
the output level of the amplifier actually will deereaze with an
increasze of input signal level.

FROM FLATE PIN & OF
WZ AUDID AMPLIEIER --—1{

TQ COMTROL GRIDS P M4 a7H
OF W1 AND W2 THAL - - Y N ’ B0V
1 CEGONDARY !
CENTE® TAF | l _ ) < R '
: * Cl et . {
E:lF_G % TTTHUF { . LiMITER e
9 ¥ g 15 &
—1 ‘

MGTE"
UWLEES GTHEAWISE  SHOWN,
RESISTORE ARE Rk OREMI.

| < #& [CORRENT
e —————— {000 |[GGNTRL

—  THSDE- 3

—

Figure 13, Limiter Vi, sehematie dicgroam,

¢. The amplified oulput signal from the triode plate is coupled
through capacitor C6 1o the comnected diode plates of V4. The
input level al which limiting action will oceur, for anv given set-
ting of allenuator 5, iz determined by the setiing of CURRENT
CONTROL Rz, R3 is preset so that the cathode of V4 iz 2.5
volts above ground (parv. 55) ; Lherefore, the diode section of V4
will not rectify (or conduct) until some predetermined pesk in-
put signal voltage is exeeeded. If the CURRENT CONTROL is
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sct at ity maximun counterclockwise position (Loward ground),
limiting action will oeeur at vory low input levels. Rotation in a
clocliwise dircetion (toward resistor R6) will increase the cathode
bias to a point high enough lo prevent rectification and limiting
action, until a relatively high input signal level ig attained.

. The resultanl pulsating direcl-current (de) voltage Trom
the diode ol fube V4 iz filtered by vesistor R11 and capacitor C1
and applied as a variable bilag voltage across resistor R1. This
voltage then 1s fed to the control vrids of V1 and V2 through the
center tap and each half of the secondary winding of T1. It is
readily noted that when the input gignal 1o the amplifier increases,
the biaz voliage on the control grids of V1 and V2 increaszes, thus
reducing the gain of V1 and V2,

e, Hesistors R1 and Bil and capacitor C1 alzo determine the
proper ailack and recovery time constants of the amplifier. When
the diode plate voltage execeds the cathode voltage, current flows
through the diode load and canses eapacitor C1 to charge; the un-
vroutided terminal of 1 becomes negative with respect to ground.
The charging time (altack time) of €1 iz determined by the
values of B11 and C1, and 1s fixed at .05 second (par, 860). The
digcharge time (recoverv time) of C1 iz fixed at 2 zeconds (par.
a0e) by B1 and C1.

42, Metering Circuit
(fig. 14)

The metering cirveudt provides o means of reading the attenua-
Lion and the power outputl of the amplifier.

i, Meter transfer switeh SW2 is emploved to switeh meter M1
into the proper cireuit Tor the above readings. When SW2 iz In
the ATT position, the volitage drop across resistor R2, in the com-
mon plate return cireuit of tubes V1 and V2, is measured. When
SW2 is in the OUT position, the full-wave rectified output voltage
of CR1 is read.

b, When the gain of the push-pull input audio stage is auto-
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Figure (4. Metering  eivenit, selowmatio diogran.
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matically lowered by an increase in bias voliage on the grids of
V1 and V2 (par. 41d), the plate current decreases; thig results In
a lower voltage drop across resistor R2. This reduced voltage 1s
an indication of the gain reduction of the amplifier. The meter is
calibrated to evaluate this gain reduction in db.

¢. The oulput of the amplifier appearing across a 600-ohm load
igz fed through voltage-dropping resistor R12 to full-wave rectifier
C"R1. The value of R12 is chosen so that the output of CR1, as read
by meter M1, indicates the power outpuil of the amplifier in db.
A reading of zero-db represents 6 milliwatts of power in a 600-chm
load.

43. Power Supply
(fig. 15)

The power supply furnishes the amplifier with the required
operating voltages, (and may be connected to either a 115- or a
220-volt ac source (par.12).

#. The ac input is connected to the primary of transformer TS
through power ON-OFF switch SW1 and FUSE F1. The hv
secondary winding of T8 delivers 350 volts ac at 30 ma to the
plates of V5 and is center tapped for full-wave operation. The
secondary also has two filament windings with outputs of 5 volts ac
for the filament of hv rectifier tube V5, and 6.3 volts ac for the
filaments of all the other tubes and the pilot light (I 1) in the
amplifier.

h. The power supply uses a type 5Y3GT tube as a conventional
full-wave rectifier. The pulsating de output of the rectifier is
filtered by capacitor C4 and choke L1. C4 is a three-section capa-
cifor: one section iz connected as the input capacitor to the filter,
and the other two sectiong are connected in parallel across the
bleeder. Registor R6 and potentiometer RB form the bleeder for
the filtered output of the hv rectifier.
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CHAPTER 5
FIELD MAINTENANCE INSTRUCTIONS

Note. Thiz chapter contains information lor {field maintenance. The
amounl of repaiv that can be perlormed by units having field maintenance
rosponsibility iz Hmited omly by the toolas and test equipment available
und by the skill of the repairmen.

Section |. TROUBLESHOOTING AT FIELD
MAINTENANCE LEVEL

Warning: When gervicing Audio Fregueney Amplifier AM-
864, U be extremely carelul of any high voltages expozed. Always
digconnect the power cable before performing anhy resistance
measurements., Keep one hand in pockel when measuring socket
voltages with the probe. Before touching any part after the
voltage is shut off, short the part to ground.

44, Troubleshooting Procedures

a. (eneral. The tests listed below will aid in isolating the
gource of trouble. Follow the procedures in the order given.
Remember that servicing procedures should cause no further
damage to the amplifier.

b, Component Seetionalization and Localizalion.  The first step
in gervicing a defective amplifier 15 Lo zectionslize the fault. This
means tracing the fault to the stoge or cirewit responsible for the
abnormal operation of the equipment. The gecond atep is to local-
ize the fault to the defective part in that cireuit. Some faults such
as burned-out resistors and shorted transformers often ean be
located by sight and smell. The majority of faulls, however, must
he localized by checliing voltages and resistances. The gervice pro-
cedure is summarized as follows:

(1) Visual inspeclion. Visual inspeclion (par. 32) ire-
quently reveals the stage in which the trouble exists.
This inspeclion is valuable in avoiding additional damage
to the amplifier through improper servicing methods, and
in foreztalling future fallures.

(2) Cheelsing B cireuits for shorfs. These resistance
measurements {(pav. 47) prevent further damage to the
amplificr from possible short circuita., Since this test
gives an indication of the condition of the filter circuits,
its funclion is more than preventive.

{(3) Operational tesi. The operational test (par. 48) i= im-
portant hecause it frequently indicates the general loca-
tion of trouble and often determines the exact nature of
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the fault. All gymptoms must he interpreted in relation
10 one another.

(4} Troubleshooling chart. The trouble symptoms lisled in
thiz chart (par. 49) will aid greatly in localizing trouble.

(B Signel trocing.  The principal advantage of the signal
tracing method (par. 51) is that it usually enables the
repairman to secticnalize the {rouble accurately and
gquickly 1o a piven stage when the general location of the
the trouble is nol immediately evident from the above
testa.

(6) Intermitftenfs. In all thege tests, the posaibility of in-
termittents should nol be overlooked, I present, this
tvpe of trouble olten can be made {o appear by tapping
or jarring the zet. It is possible that the trouble is not
in the amplifier itzself but in the installation. Trouble
also may be due to external conditions. In this event,
test the installation, if possible.

45. Troubleshooting Data
Take advantave of the material supplied in this manual, It will

help in the rapid location of faults. Consult the following trouble-
shooting data:

Fig. :_ Par. | Trezeription

4 | Andio Frequency Amplifier AM-864717, tube location.
16 ' Audio Frequency Amnplifier AM-8064/11, top view of
| chaszis.

17 | Aundio Fregquency Amplificr AM-864/U, bottom view
| | of chassis.

18 : - Tube zockets and terminal hoard, voliage and resis-
‘ tance diagram,

23 : CAundio Freguencey  Amplifier AM—E64/T, =chomatic

diagram.
i _ | D¢ resistances of choke and translormers,

46. Test Equipment Required for Troubleshooting

Test equipmoent reguired for troubleshooting Audio Frequeney
Amplifier AM-864,/T is lisled below. The technical manuals asso-
ciated wilh the teat equipment are also listed.

Tezt agquinmenl Tachnics] manuul
Tuba Tester I-177, I-177-A, or cgual N I| THT 11-2627
Eleetronic Multimeter ME-6A/TT  (vacuum-| T 11-h540
tubo voltmeter), or equal ,
Multimoeter TS-AHR2AT, or equal ______ i TM 11-5hdY
Audio czeillator TE-5R2ZAU, ov equal ____ TAL 11 “68dA
Oscillozeope OS-2A/T, or cgual o A 111214
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47. Checking B+ Circuits for Shorts

Trouble within the amplifier often may be detected by checking
the resistance of the B+ circuits before applying power to the
equipment, thereby preventing damage to the power supply. Dis-
connect the power cable, and make the following checks:

. Measure the resistance between pin 8 of V5 and ground; the
resigtance should agree with that given in fieure 18, IT the resist-
ance reading is abnormally low, check for shorted or leaky filter
capacitor C4 (fig. 28). If the resiztance reading is higher than
normal, either resistor R6, potentiometer R8, or choke L1 is open.

h. If the capacitor is in good condition, remove the lead from
the junction of C4 and R6 and check through the amplifier for
shorts; use the voltage and resistance diagram (fig. 18),

48. Operational Test

Operate Audio Frequency Amplifier AM—864/U as deseribed in
equipment performance checklist in paragraph 34. This checklist
is important because it frequently indicates the general location
of trouble.

49. Troubleshooting Chart

The following chart ig supplied as an aid in locating trouble in
the amplifier. This chart lista the symptoms which the repairman
chserves, either vigually or audibly, while making a few simple
tests. The chart also indicales how to sectionalize trouble quickly
to the particular stege or cirewit in the unit. The signal tracing
test outlined in paragraph 51 then can be used to supplement this
procedure and to determine the defective stage. Onee the trouble
has been scctionalized, a tube check and voltage and resistance
measurements of this gtage or cireuit ordinarily should be suff-
cient to localize the defective part. Normal voltage and resiztance
measuroments are given in figure 18,

Bz Lot Frabable tronble | Correction

; |
1. ower ON-OFF XNo power to amplifier__ | Check power source.

awiteh BW1 in ON  Blown FUSE Fi1______ Replace fusze, If it
position. Pilot lamp . Dblows again, check
and tubes do not - Tor shorts (par. 47},
ligght, Check tube V5.
Breal in power cord ._ Repair or replace,

| Connecting leads to fuse- | Repair or replace,
holder or = w1t e h

liroken, |
| Tranzformer nol con- | b ¢ ¢ k connections
| neeted properly. {par. 12},
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- e s g e e e

Symptom Frobahble trouble Correstion

2. No meter reading | Defective tube V1, V2, ! Check tubes.
when a 08-volt or VB,
{(—30 db) signal

is applied to the | Faulty power supply.__ | Check filter ecircuit
input  terminals, components.

m et e r transfer

ewitch SW2 is in | Delcetive meter . _ | Replaee.

the ATT position,

and altenuation | Defective switeh ______ | Replace,

control is in fully
¢ Dunter-
clockwise position,

JJAttenuation| Defective Check tubes V1, V2 and
i greater than amplifier stage, V4, Check stage ns-
—2.75 db on lower ing veltage and re-
scale under condi- | resistance measure-
tions stated in 2 ments, (fig. 18).

above with attenn-
ation contrel fully | LIMITER THRESHOLD | Readjust (par, 55).

clockwise, control mnot adjusted
properly.

4. No meter vreading | Faulty audic output | Check tube V3. Check
when SW2 iz in atage, stage using voltage
the OUT position, and resizstance meas-
a .Db-volt (—30 urements (fig, 18},

db) signal is ap- | Defective meter rectifier | Replace,
plied to the input CRI.
terminals, and the
attenuation con-
trol (EB) iz set to
give a —25 db
{lower scale)
reading on  the
mcter when SW2
iz in the ATT posi-
tion.

5. Meter reading lessg Faulty audio ﬂ'l.'-lt}_]ll't. Check tube V3. Check

than —1 db on up- | stage. gtape Tuzing voltage
per seale under | and resiztance meas-
conditions  stated urements (fig, 18).

in 4 abowve.

6. Weak or distorted | Incorreet input or out- | Check audio input and
output. put impedanee mateh. output  connections
_ {(par, 14),
Leaky de blocking capaci- | Replace,
tor 02 or C3.
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£0. Dec Resistances of Choke and Transformers

The de resistances of transformer and choke windings in the
amplifier are listed below :

rl.f_li,ni%ﬁl?éﬂ Terminzls Ohme

P -2 300

T, . -2 L _ 28
ey 28
45 R 260
B0 . 260

T | 12 e STHN]
-8 M}
-0 e __ ! 20
BB ] 20

TS 12 17
24 _ a2
e 200}
-6 __ ’ 200
8 Legs than 1
G110 Less than 1

51. Signal Tracing Notes

a. Signal tracing requires a source of af signal., Apply an
average signal of .06 volt (—30db) to the amplifier INFUT fter-
minalz. Refer to paragraph 175(1) and (2).

b, An ogcillogeope such as Ogeillogeope OB8-8A/U is required to
check the signal at the various tube grids and plates. Check the
zignal on the grids of V1 and V2; then check the signal on the
plates of V1 oand V2 for amplification and distortion. Scope
indications should be equal at the prids of the same push-
pull stage., Progress from audio amplifier stage V1 and V2 1o
audio outpul amplifier V3 until the defective stage is found.

¢. When the facully stage haz been found by this method, use
Multimeter TS-352/T and Tube Tesler I-177, or equal, to igolate
the defective part.

. Check the wiring and =oldering in each stage during the
procedure,

¢, When trouble iz seclionalized to a given stage, firat test the
tube, then measure the tube voltages, and finally measure the
reaistances at the tube socket of that stage (lig, 18).

. Remove only one tube at a time when testing, Checking the
number of the {ube; test the tube and, if if is not defective, refturn
it tu the proper socket before another tube is removed.

. A each stop it iz aszumed that all previous steps were com-
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pleted satisfactorily. Isolale and elear any trouble located before
proceeding with any succeeding steps. Refer to paragraph 52 for
replacement of paris proeedure.

Sectionll. REFAIRS

52. Replacement of Parts

tt. The parts of Audio Frequency Amplifier AM-864,U are
easlly accessible and eazily replaced il found to be defective. Be
careful whenever the amplilier is zerviced. Dangerous voltages
atre exposed.

b. Carecless replacement of parts often makes new faulis in-
evitable. Nole the following points:

(1} Before a part is unsoldered, note the position of the
leads, 1f the vart, such as a transformer, has a number
of eonnections, tag each of the leads to it: this insures
proper reconnoection.

(2) Be careful not to damage other leads by pulling or push-
ing them out of the way.

(3} Do not allow drops of solder to fall into the unit. They
may cause short eireuits.

(1) A ecarelessly soldered connection may create a new fault.
It ig very important {o make well-soldered joints, since
a poorly soldered joint iz one of the most difficult faults
to find.

(3) When a part iz replaced, it must be placed in the same
pogition as the original one. Give particular attention to
proper grounding when replacing a part, Use the same
eround as in Lhe original wiring. Failure to observe these
precautions may result in deereased gain, or possible
oscillation of the cireuit.

(6} Be sure to double-check new connections involving power
supply wiring in order to avoid misconnections which
would cause additional damage to the equipment.

53. Refinishing

Instroctions for refinishing are given in paragraph 30, I the
cquipment iz worn and the panel is badly marred, the exlerior
should be refinished in accordance with instruetions in TM 9-2851,
Painting Instructions for Field Use, before it 12 returned to use.

Saction hil.  ADJUSTMENT PROCEDURES
£4,  Test Equipment

The wultimelor, vacnom-tabe voltelor, and andio cseillator
requited Tor adjusting Auvdio Frequency Amplifier AM-864/T are
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listed in paragraph 46. Two 600-chm l-watt resistors also are
required.

55. Adjustment Procedures

Any changes from the original settings of the LIMITER
THRESHOLD (R10) and the CURRENT CONTROL (R8) will
be relatively small. Be careful when making readjustments. The
LIMITER THRESHOLD control should not be disturbed unless
the limiting action definitely is know nof to be normal. Do not
menipulate these controls unnecessorily., The average setting of
both controls is indicated by matched markings on the chassis and
on the shafts. When these markings are alined, the setting will
coincide with the original factory adjustments.

a. CURRENT CONTROL (E8).
(1) Remove the bottom dust cover.
(2) Connect Multimeter TS-352/U between the center arm
of BB and ground.
(3) Adjust R8 so that the center arm iz 2.5 volts de above
ground.
(4) Replace bottom cover.

b, LIMITER THRESHOLD Control (R10).

(1) Connect the equipment as shown in figure 19 with the
exception of the distortion meter.
(2) Turn attenuation control RS to its maximum clockwise
pogition.
(3) Turn LIMITER THRESHOLD control R10 to its maxi-
mum counterclockwise position.
Note. The db reading in the parenthescs after each voltage reading

below is the signal level at the amplifier terminals based en O db referenced
to 6 mw.

(4) Place Electronic Multimeter ME—6A /U across the output
of the Audio Oscillator TS-382A /T.

(5) Set the frequency of the audio oscillator to 1,000 cyeles
and the cutput level to .066 volt. (This oscillator output
provides a —35 db input to the amplifier terminals.)

(6) Place the electronic multimeter across the output of the
amplifier, using the SPDT switch (fig. 19).

(7) Turn LIMITER THRESHOLD control R10 slowly clock-
wise until the output level, as indicated on Electronie
Multimeter ME—6A /U, reads 1.9 volts (0 db).

(8) Inecreage the input signal to .21 volt. (This provides a
—2b db input to the amplifier.) The output level of the
amplifier should not be more than 2.13 volts (1-db in-
crease over 1.9 volta).
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(9) If the output level increases more than 1 db, perform
the procedures outlined in ¢ above and repeat the pro-
cedurea outlined in &(3) through (8) above.

(10) If the output level inereases by more than 1 db, tube V4
or its associated cireuit is not operating properly; check
tube V4 and make resistance and voltage measurements

(fiz, 18).
AUDIO AUDIO FREGUENCY DISTORTION -HOISE
OSCILLATOR EMPLIFIER LEYEL TEST
Ts5=-3azasu AM-BE4 SET T5-TOS/U

—O INFUT  QUTPUT

QCT CT o

MOTE:

ELECTROMIC RESIGTORS ARE IN OHMS,

MULTIMETER
ME-G&sU

2 GHD

TH 50a8l-15

Figure 18, Final lest set-up.

Section V. FINAL TESTING
b6, General

This gection 1z intended as a guide to be used in determining the
guality of a repaired Audio Frequency Amplifier AM-864/U, The
tests outlined in paragraphs 58 through 62 may be performed by
maintenance personnel with adeguate test equipment and the
necessary skills, Repaired equipment meeting the minimum re-
gquirements will give uniformly satisfactory operation. The db
reading in the parentheses after each voltage reading below is the
signal level at the amplifier terminals based on 0 db referenced to
6 mw in 600 ochms.

57. Test Equipment

The instruments mentioned below are listed in paragraphs 46
and 54. A Distortion-Noize Level Test Set TS—705,/U, or equal, is
also needed.
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58. Gain and Power Output

¢. Connect the equipment as shown in figure 19 with the excep-
tion of the digtortion meter.

b. Turn attenuation control R5 to its maximum clockwise posi-
tiomn.

¢. Place Electronic Multimeter ME-6A /U across the output of
the Audio Oscillator TS-382A /1.

d. Set the frequency of the audio oscillator to 1,000 cycles and
the output level to .066 volt (—35 db input to the amplifier),

e. Place the electronic multimeter across the output of the
amplifier, Meter reading should be not less than 1.9 volts {0 db).

59. Constant Output

&. Follow the procedure outlined in paragraph 58.

b, Increaze the output of the audio ozeillator to .21 volt, (—2b
db input to the amplifier). The output as indicated on the meter
should be not greater than 2.13 volts (1-db inerease over 1.9 volts).

60. Frequency Response

i. Follow the procedure outlined in paragraph 58.

Caution: Check to see that the output of the audio oscillator
remains constant throughout this test.

h. Vary the frequency of the aundio oscillator. Take readings
of the amplifier output at 100, 500, 1,000, 3,000 and 5,000 cyecles,
The resulting data should indicate a flat response within =1 db of
the 1,000-cvele value. See figure 20,

61. Distortion

tt. Follow the procedure outlined in paragraph b8.

h. Connect the distortion meter as shown in figure 1%, The
distortion should not exceed 2 percent.

¢. Repeat the above steps for 400 and 5,000 cveles, The dis-
tortion should not cxceed 2 percent.

42. Noise Level

it. Connect the egquipment as shown in figure 19 with the excep-
tion of the audio oscillator and the distortion test set.

b, Connect a 600-chm resistor to the two terminals on either
side of the terminal marked CT on the INPUT terminal board.

¢. Place Electronic Multimeter ME-6A /U across the output of
the amplifier,

¢f. Set attenuation control Rb to its maximum clockwise posi-
tion. The maximum reading permissible on the multimeter is
019 volt (—40 db).
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CHAPTER 6

SHIPMENT AND LIMITED STORAGE AND
DEMOLITION TO PREVENT ENEMY USE

Sectionl. SHIPMENT AND LIMITED STORAGE
63. Disassembly

The following instructions are recommended as a guide for
preparing the amplifier for transportation and storage,

@ Disconnect input and output cirenits and ac power line.
D. Remove the unit from its rack installation,

64. Repacking for Shipment or Limited Storage

@. The exact procedure Tor repacking for shipment or limited
storage depends on the material available and the conditions un-
der which the equipment ig to be shipped or stored. Refer to
paragraph 11 and reverse the instructions given In that para-
praph.

b. Whenever practicable, place a dehydrating agent such as
silica gel inside the chest. Protect the chest with a waterproof
paper barrier. Seal the seams of the paper barrier with a water-
proof sealing compound or tape. Pack the protected chest in a
padded wooden case, providing at least 8 inches of excelzior
padding or some similar material between the paper barrier and
the packing caze.

Section Il. DEMOLITION OF MATERIEL TO PREVENT
ENEMY US

5. General

The demolition procedures outlined in paragraph 66 will be used
to prevent the enemy from using or salvaging this equipment.
Demolition of the equipment will be accomplished only upon order
of the commander.

66. Methods of Destruction

a. sSmazh., Smash *he tubes, switches, meter, controls, capaci-
tors, and transformers; use sledges, axes, handaxes, pickaxes,
erowbars, or heavy tools.

h. Cwut. Cut internal and external wires and cables; nse axes,
knives, or machetes.
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¢. Burn. Burn cords, resistors, capacitors, wiring, and tech-
nical manuala; use gasoline, keroscne, oil, flamethrowers, or in-
cendiary grenades,

7. Bend. DBend panel, eabinet, and chassis,

¢. Eayplosives, If explosives are necessary, use firearms,
grenades, or TNT.

fo Ihsposal. Bury or scaller the destroyed parts in slit
lrenches, foxholes, or throw them into sireams.

g. Destroy. Destroy everything,
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