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WARNING
DANGEROUS VOLTAGES EXIST IN THIS EQUIPMENT

Be careful when working on the B+ plate and
screen circuits and all power supply circuits,
or on the 115-volt ac line connections.

DON'T TAKE CHANCES!



Changes in force C1, C2, C4, C6, C7, and C8

Change

No. 8

T™ 11-2583A
C8

HEADQUARTERS
DEPARTMENT OF THE ARMY
Washington, D.C., 5 November 1973

SOUND RECORDER-REPRODUCER SETS
AN/TNH-2A  AND AN/TNH-2B

TM 11-2583A, 30 January 1956. is changed as follows:

[Page 1. Paragraph 1.1 is superseded as fol-
lows:

1.1. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of
DA Pam 310-4 to determine whether there are
new editions, changes, or additional publica-
tions pertaining to the equipment.

b. DA Pam 920-7. Refer to DA Pam 310-7 to
determine whether there are modification work
orders (MWOQ's) pertaining to the equipment.
Paragraph 2 is superseded as follows:

2. Forms and Records

a. Reports of Maintenance and Unsatisfac-
tory Equipment. Maintenance forms, records,
and reports which are to be used by mainte-
nance personnel at all maintenance levels are
listed in and prescribed by TM 38-750.

b. Report of Packaging and Handling Deficien-
cies. Fill out and forward DD Form 6 (Report
of Packaging and Handling Deficiencies) as
prescribed in AR 700-58 (Army)/NAVSUP Pub
378 (Navy)/AFR 71-4 (Air Force)land MCO
P4030.29 (Marine Corps).

c. Discrepancy in Shipment Report (DISREP)
(SF 361). Fill out and forward Discrepancy
in Shipment Report (DISREP) (SF 361) as pre-
scribed in AR 55-38 (Army )/NAVSUP Pub 459
(Navy)/AFM 75-34 (Air Force)/land MCO P4610.19
(Marine Corps).

Paragraph 2.1 is added after paragraph 2.
2.1. Reporting of Equipment Publication
Improvements
The Reporting of errors, omissions, and recom-
mendations for improving this publication by
the individual user is encouraged. Reports
should be submitted on DA Form 2028 (Recom-
mended Changes to Publications) and forwarded
direct to Commander, US Army Electronics
Command, ATTN: AMSEL-MA-C, Fort Mon-
mouth, NJ 07703.
| Page 2, paragraph 5. Change heading to read
“Table of Components and Dimensions of Sound
Recorder-Reproducer Set AN/TNH-2A.” Para-
graph 5.1. Change heading to read “Table of Com-
ponents and Dimensions of Sound Recorder-
Reproducer Set AN/TNH-2B.”

| Page 3. Paragraphs 5.2 and 5.3 are added after

paragraph 5.1.




5.2. Items Comprising Operable Sound Recorder-Reproducer Sets

AN/TNH-2A (FSN 5835-503-1512)

and AN/TNH-2B (FSN 5835-543-0079)

UsoaP]Ie
FSN QTY Nomenclature, part No., and mfr code e
NOTE
The part number is followed by the applicable 5 digit Federal supply
code for manufacturers (FSCM) identified in SB 708-42 and used to
identify manufacturer, distributor, or Government agency, etc.
NOTE
In usable on code column, number 1 refers to Recorder Reproducer
Set, Sound, AN/TNH-2A; number 2 refers to Recorder Reproducer
Set, Sound, AN/TNH-2B.
5830-537-7755 1 Amplifier, Audio Frequency AM-124WU, 5w power output, 115v, 60 Hz, single 1,2
ph. 1 (_:h)annel input, 50,000 ohm impedance, SC-DL-282750, 80063 (Installed
In equip
5830-537-7756 1 Amplifier Power Supply AM-1251 /TNH-2A; provides amplification and erase 1
signal for motor board assembly, 19 in. Ig x 7 in. h x 14 in. w o/a, SC-DL-
282772,80063 (Installed in equip)
5835-543-0080 1 Amplifier Power Supply AM-1634 /TNH-2B, AF amplifier, 8w output, 600 ohms 2
impedance, Power Supply 1.6 amp 5v, 115v 60 Hz, single ph. 7 in. x 14 x 19 in.,
o/a, SM-D-282801, 80063 (Installed in equip)
5995-889-1304 1 Cable Assembly, Power, Electrical CX-1206/U. 2 No. 18 AWG cond, approx 1,2
6 ft 9.in. Ig o/a, SC-D-25128, 80063
5995-161-2572 1 Cable Assembly, Power Electrical CX-120WU, 2 No. 18 AWG cond, approx 10 1,2
ft lg ofa, SC-D-25128, 80063
5995-296-1607 1 Cable Assembly, Radio Frequency CG-1368/U, 1 cond RG-58/U, one end PJ- 12
055B, sec end Cannon XL-3-12,SM-C-28.3011, 80063
5965-296-9910 1 Headset, Electrical H-104/G, H-104A/G, Dynamic type, 300 ohms nonimpe- 12
dance connected in parallel earphone, 2 in. dia x 1 in. d o/a, GA 5 ft Ig with
plug-in term
5965-296-3117 1 Microphone, Dynamic M-65/U, 150 ohms impedance, 100 to 10,000 Hz freq 1.2
range (Not mounted)
5835-54343081 1 Recorder Reproducer Subassembly, Sound RD-149/TNH-2B, c/o | ea tape 2
transport mechanism. recording head, reproducing head, 2 motors, single
ph, 19 in. Ig x 15-3/4 in. h x 6-1/2 in. deep (Installed in equip)
5835-543-0282 1 Reel, Sound, Recording Tape: STD 10-1/2 in. reel, American Moulded Products 1,2
RETMA 10-1/2 in. (Installed in equip)
5820-5664668 1 Splicer, Magnetic Recording Tape, steel, 1-1/2 in. w 2-3/8 in. x 5-7/8 in, o/a 1,2
dia. Robbins Ind part No. TS4
5835-393-1983 1 Tape, Leader Timing, Recorder Reproducer, paper, 3-3/4 in. Ig x 1/4 in. w o/a. 1,2
43-1.5,76381
5835-583-1296 1 Tape, Sound Recording, 1/4 in. w, 2400 ft Ig. Fed type TAT-A-FT-2400-250-PA 1,2
5835-537-7812 1 Tape, Splicing, Recorder Reproducer, plastic base, white, 0.50 in. w x 0.002 1,2
in. thk, 41-1/2L, 76381
AMPLIFIER POWER SUPPLY
AM-1634 /TNH-2B
5935-187-0716 1 connector, Plug, Electrical, 10 male cont. 10 amps, 730v, P310-FHT, 71785
(Installed in equip)
RECORDER REPRODUCER SUBASSEMBLY SOUND
RD-146/TNH-2A
AND
RECORDER REPRODUCER SUBASSEMBLY SOUND
RD-149/TNH-2B
5835-509-8442 Holder, Reel, used to mount reels of tape, TR+05, 30040 (Installed in equip)




5.3. Expendable Consumable Items
A list of expendable consumable items required

for operation appears in[table 1-1l

Cable 1-1] Expendable Consumable Supplies and Materials

The supplies and material listed in this table are required for operation of this equipment and are authorized to be requisitioned by
SB 700-50. The FSN for the applicable unit of issue required can be found in appropriate supply catalogs. The FSCM is used as an
element in item identification to designate manufacturer or distributor or Government agency, etc., and is identified in SB 708-42.

Item Description

1 Tape, Sound Recording, 1/4 in. w, 2400 ft Ig.

Page 89. Appendix Il is superseded as fol-
lows:

Ref 20 FSC
FSCM
TAT-A-FT-2400-250-PA, 81348 5835

APPENDIX Il
BASIC ISSUE ITEMS LIST

Section I. INTRODUCTION

1. Scope

This appendix lists basic issue items required
by the crew/operator for installation, opera-
tion, and maintenance of Sound Recorder-Re-
producer Sets AN/TNH-2A and AN/TNH-2B.

2. General

This basic issue items list is a list, in alphabe-
tical sequence, of items which are furnished
with, and which must be turned in with the end
item.

3. Explanation of Columns
The following provides an explanation of columns
found in the tabular listings:
a. lllustration. This column is divided as fol-
lows
(1) Figure number. Indicates the figure num-
ber of the illustration in which the item is
shown.
(2) Item number. Not applicable.
b. Federal Stock Number. Indicates the Fed-
eral stock number assigned to the item and will
be used for requisitioning purposes.

c. Part Number. Indicates the primary n um-
ber used by the manufacturer (individual, com-
pany, firm, corporation, or Government ac-
tivity), which controls the design and charac-
teristics of the item by means of its engineering
drawings, specifications standards, and inspec-
tion requirements, to identify an item or range
of items.

d. Federal Supply Code for Manufacturer
(FSCM). The FSCM is a 5 digit numeric code
used to identify the manufacturer, distributor,
or Government agency, etc., and is identified in
SB 708-42.

e. Description. Indicates the Federal item
name and a minimum description required to
identify the item.

f. Unit of Measure (U/M). Indicates the stan-
dard of basic quantity of the listed item as used
in performing the actual maintenance function.
This measure is expressed by a two-character
alphabetical abbreviation, (e.g., ea, in., pr, etc).
When the unit of measure differs from the unit
of issue, the lowest unit of issue that will satisfy
the required units of measure will be requisi-
tioned.



g. Quantity (Furnished with Equipment (Basic  models. Identification of the usable on codes
Issue Items Only). Indicates the quantity of the are as follows:

basic issue item furnished with the equipment. Code Used on
4. Special Information 1 AN/TNH-2A
Usable on codes are included in description 2 AN/TNH-2B

column. Uncoded items are applicable to all

Section Il. BASIC ISSUE ITEMS LIST

i 0 o
4 5 6 7
Husiration Federal Part ¥ Desc(rigtion U(ngt &y
B | i | o, |
Ig. Item Usable | ™eans erIJti
no. no. on code quip
1 5835-503-1643 SC-DL-292607 80063 CASE, AMPLIFIER 1.2 EA 1

CY-1830/TNH-2A,

24-1/4 IN. LG x 20-1/4

IN. X 13-1/4 IN. H O/A
5835-503-1638 SC-DL-292567 80063 CASE, SOUND RECORDER| EA 1
REPRODUCER CY-
1831/TNH-2A, 20-1/2 IN.
LG X 19-3/4 IN, W X 15-
3/4 IN. H, LUGGAGE
TYPE CASE




By Order of the Secretary of the Army:
CREIGHTON W. ABRAMS

General, United States Army

Official: Chief of Staff
VERNE L. BOWERS

Major General, United States Army
The Adjutant General

Distribution:
Active Army
USASA (2) Sig Dep (5)
CNGB(1) USMA (2)
ACSC-E (2) ATS (1)
Dir of Trans (1) MAAG (1)
COE (1) WRAMC (1)
TSG (1) USARMIS (1)
USAARENBD (1) USA ERDAA (1)
USAMB (10) USA ERDAW (1)
AMC (1) Sig FLDMS (1)
MICOM (2) Units org under fol TOE: 1 ea
TECOM (2) 6-302
FORSCOM (5) 7
ARADCOM (2) 7-42
ARADCOM Rgn (2) 11-16
OS Maj Cored (4) 11-97
LOGCOMD (3) 11-98
USA STRATCOM (4 ) 11-117
MDW(1) 11-158
Armies (2) 11-500(AA-AC)
Corps (2) 12-32
HISA (ECOM) (18) 12-37
Instl (2) except 12-107
Ft Gordon (10) 12-157
Ft Huachuca (10) 1 7
Ft Carson (5) 17-42
USA CDCEC (10) 19-316
Svc colleges (1) 29-1
USASESS(5) 29-11
USAINTS (3) 29-21
USAADS (2) 29-52
USAFAS (2) 29-56
USAARMS (2) 29-134
USAIS (2) 29-136
USAES (2) 30-600
AD (2) except 33-500
SAAD (30) 3 7
LBAD (14) 37-42
TOAD (14) 4.5-500
ATAD (10) 51-1
Gen Dep (2) 52-1
Six Sec. Gen Dep (5) 57

ARNG: State AG (3)
USAR: None.

For explanation of abbreviations used. see AR 310-.50.






Changes in force: C1, C2, C4, C6, and C7

TM 11-2583A
Cc7

SOUND RECORDER-REPRODUCER SETS AN/TNH-2A AND AN/TNN-2B

CHANGE

No. 7

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON, D.C., 1 July 1964

TM1I-2583A, 30 January 1956, is changed as follows:

Note. The parenthetical reference to a previous
change (example: page I|of C 6) indicates that per-
tinent material waspublished in that change:

Page 1, paragraph 2| (page 1 of C 6). Delete
subparagraph ¢ and substitute:

C. Reporting of Equipment Manual Improve.
ments. The direct reporting, by the individual
user, of errors, omissions, and recommenda-
tions for improving this manual, is authorized
and encouraged. DA Form 2028 (Recom-
mended Changes to DA Publications) will be
used for reporting these improvements. This
form will be completed in triplicate using pen-
cil, pen, or typewriter. The original and one
copy will be forwarded direct to Commanding
Officer, U. S. Army Electronics Materiel Sup-
port Agency, ATTN: SELMS-MP, Fort Mon-
mouth, N.J. 07703. One information copy will
be furnished to the individual’s immediate su-

TAGO 5068A-Jul

pervisor (officer, noncommissioned officer, su-
pervisor, etc.).

Page 83 |(page 5 of C 6), last two lines.
C endix Il to appendix Ill; change

section Il to section II.

Appendix 1ll, section Il. Make the following
changes:

(Page 6 of C 6)[ Federal stock number col-

umn, 5995-259-2090. Make the following
changes: Federal stock number column, change
5995-259-2090 to 5995-889-1304. Description
column, change approx 6 ft Ig o/a to approx
6 ft 9inlg o/a

(Page 7 of C 6), Federal stock number col-
umn, 5835493-1983. Description column,
change H3-L5 to 43-1.5.



By Order of the Secretary of the Army:

Official:
J. C. LAMBERT,

Major General, United States Army,

The Adjutant General.

Distribution:
Active Army:

USASA (2)

CNGB (1)

CofT (1)

CofEngrs (1)

TSG (1)

CofSpts (1)

CICOMMEL (7)

USAARMBD (2)

USAARTYBD (2)

USARADBD (5)

USAAESWBD (5)

USCONARC (5)

USAMC (5)

USAECOM (7)

USAMICOM (4)

USASMCOM (2)

ARADCOM (2)

ARADCOM Rgn (2)

OS Maj Cored (3) except
USARSOUTHCOM (2)
USARYIS (2)

OS Base Comd (2)

LOGCOMD (2)

MDW (1)

Armies (2) except EUSA (5)

Corps (2)

USA Corps (3)

lith Air Assault Div (3)

nstl (2) except
Ft Monmouth (63)
Ft Hancock (4), Ft Gordon (5)
Ft Huachuca (10)
Ft Leavenworth (6)
Ft Devens, Ft Lee (6)
Camp LeRoy Johnson (5)

Svc Colleges (2)

Br Svc Sch (2) except
USAIS (20, USACSC (30),
USAADS, USAAVNS (20)

USMA (20)

USAWC (20)

GENDEP (0S) (2)

Sig Sec, GENDEP (0S) (5)

Sig Dep (0OS) (12)

Army Dep (2) except Sharpe (3)
Lexington, Tobyhanna (12)
Sacramento (28), Ft Worth (8)
Letterkenny, Navajo (6)
Savanna (5), Utah (8)

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

Charleston (3), Atlanta (8)
New Cumberland (8)
USASCC (4)
USAECDA (1)
USACBRCDA (1)
USACECDA (1)
USACECDA (Monmouth Ofc) (1)
USAMSCDA (1)
USAOCDA (1)
USAQMCDA (2)
USATCDA (1)
USAADCDA (1)
USAARMCDA (2)
USAAVNCDA (1)
USAARTYCDA (1)
USASWCDA (1)
USA Elct Mat Agcy (9)
USASA 1st FId Sta (5)
USAPA (5)
USATC AD (2)
USATC Armor (3)
USATC Engr (2)
USATC Inf (3)
USASTC (3)
WRAMC (1)
Army Pic Cen (2)
BAMC (5)
USASTC (S)
USA SW Cen (5)
Chicago Proc Dist (1)
AMS (1)
USAELRDA (White Sands) (13)
Army Tml (1) except Oakland (S)
POE (1)
Sig Fld Maint Shops (3)
WSMR (5)
USATTCARC (1)
USATTCA (1)
USATTCG (1)
USATTCP (1)
USAERDL (2)
USA Cold Rgn RE Lab (2)
William Beaumont Gen Hosp (5)
Valley Forge Gen Hosp (5)
KMAG (5)
Units org under fol TOE:
(2 copies each except as indicated)
8-302
2

AGO 5068A



7-42
7-62
10-22
11-16
11-57
11-97
11-98
11-117
11-155
11-157
11-500 (AA-AE) (4)
11-557
11-587
11-592
11-597
12-32
12-37
12-107
12-157
17
17-2
17-42

NC: State AG (3).
USAR: None.

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

AGO 3088A

17-62
19-252
19-266
19-316
29-1
29-2
29-11
29-21
29-61
28-52
29-56
30-600
33-500
33-600
37
37-42
45-500
51-1
52-1
57
67-6

(AA-AE)
(AA-AC)
(AA-AC)

(AA-AB)






T™M 11-2583A
*C 6

TECHNICAL MANUAL
SOUND RECORDER-REPRODUCER SETS AN/TNH-2A AND AN/TNH-2B

T™M 11-2583A

CHANGES No. 6

HEADQUARTERS,
DEPARTMENT OF THE ARMY
WASHINGTON 25, D.C., 7 June 1963

TM 11-2583A, 30 January 1956, is changed as follows:

Note: The parenthetical reference to previous changes (example: “page 1 of C 4“) indicates that pertinent

material was published in that changes.

Make the following changes:

Paragraph 1. 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 the equipment. DA Pam 310- is an index
of current technical manuals, technical bulle-
tins, supply bulletins, lubrication orders, and
modification work orders that are available
through publications supply channels. The in-
dex lists the individual parts (-10, —20, —35P,
etc. ) and the latest changes to and revisions of
each equipment publication.

Paragraph 2 (page 1 of C 4). Delete para-
graph 2 and substitute:

2. Forms and Records

a. Reports of Maintenance and Unsatisfac-
tory Equipment. Use equipment forms and rec-
ords in accordance with instructions in TM 38-
750.

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 700-58 (Army), NAV-
SANDA Publication 378 (Navy), and AFR
71-4 (Air Force).

c. Comments on Manual. Forward all com-
ments on this publication direct to: Command-

= These changes supersede C 5, 4 May 1962.

ing Officer, U.S. Army Electronics Materiel
Support Agency, ATTN: SELMS-MP, Fort
Monmouth, N.J. (DA Form 1598 (Record of
Comments on Publications), DA Form 2496
(Disposition Form), or letter may be used.)

Page 24. Delete paragraph 31 and substi-
tute:

31. Organizational Tools, Materials, and Test Equipment

Required

The tools, materials, and test equipment re-
quired for organizational maintenance of Sound
Recorder-Reproducer Sets AN/TNH-2A and
AN/TNH-2B are listed below.

a. Tools. Tool Equipment TE-41.
b. Materials.

(1) Cleaning compound (Federal stock
No. 7930-395-9542) .

(2) Cleaning cloth.
(3) Petrolatum (PET).
(4) Qil (OAl).
(5) Fine sandpaper (supplied in Tool
Equipment TE-41 ).
c. Test Equipment.
(1) Scale, spring, 8-ounce.
(2) Scale, spring, 32-ounce.
(3) Multimeter AN/URM-105.
(4) Test Set, Electron Tube TV-7/U.
(5) Demagnetizer, Ampex No. 704,



Page 25. Delete paragraphs 32 through 34
and figures 14 and 15 and substitute:

32. Scope of Operator’s Maintenance

The maintenance duties assigned to the oper-
ator of the recorder-reproducer set are listed
below together with a reference to the para-
graphs covering the specific maintenance func-
tion. The duties assigned do not require tools
or test equipment other than those issued with
the equipment.

a. Daily preventive maintenance checks and
services (par. 34).

b. Weekly preventive maintenance checks
and services (par. 34.1).

c. Cleaning (par. 34.2).

33. Operator’s Preventive Maintenance

Preventive maintenance is the systematic
care, servicing, and inspection of equipment to
prevent the occurrence of trouble, to reduce
downtime, and to assure that the equipment is
serviceable.

a. Systematic Care. The procedures given
in paragraphs 34, 34.1, and 34.2 cover routine
systematic care and cleaning essential to proper
upkeep and operation of the equipment.

b. Preventive Maintenance Checks and Serv-
ices. The preventive maintenance checks and
services charts (pars. 34 and 34.1), outline
functions to be performed at specific intervals.
These checks and services are to maintain
Army electronic equipment in a combat service-
able condition; that is, in good general (physi-
cal) condition and in good operating condition.
To assist operators in maintaining combat serv-
iceability, the charts indicate what to check,
how to check, and what the normal conditions
are; the References column lists the illustra-
tions, paragraphs, or manuals that contain de-
tailed repair or replacement procedures. If the
defect cannot be remedied by the operator,
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.

34. Daily Preventive Maintenance Checks and Services Chart

Sequence

No.. Item Procedure References
1 Recorder-reproducer set. . . ... .. Check equipment for completeness and Appx 111,
general condition.
2 Exterior surfaces. . . ........ Clean exterior surfaces of the equipment.
3 External receptacles . ........... Inspect external receptacles for breakage
and firm seating.
4 Glass. . . ... Inspect front-panel glass windows for dam-
aged housing, broken glass, physical dam-
age, dust, or moisture.
5 Knobs, controls, and switches During operation (item 7), check knobs,

6 Meter pointer . ............. .....

7 Operation....................

controls, and switches for proper mechani-

cal action. Action must be positive with-

out backlash, binding, or scraping.

During operation (item 7), check for stick-
ing meter pointer movement.

During operation, be alert for any unusual
performance, response, or condition.




34.1. Weekly Preventive Maintenance Checks and Services Chart

sm“?ce Item Procedure References

1 Cables......ocoviiiii Inspect external cables for cuts, cracked, or
gouged jackets, fraying, or kinks.
Inspect all exterior hardware for looseness

and damage. The recorder-reproducer set

2 Hardware............covvvnnnnnns

3 Preservation

cover, carrying handle, hinges, input
binding posts, and all bolts and screws
must be tight and not damaged.

Inspect the equipment to determine that it
is free of bare spots, rust, and corrosion.
If these conditions exist, refer to higher
echelon for repair.

34.2. Cleaning

Inspect the exterior of the recorder-repro-
ducer set. The exterior surfaces should be clean,
and free of dust, dirt, grease, and fungus.

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

Warning: Cleaning compound is flammable
and its fumes are toxic. Provide adequate ven-
tilation. Do not use near a flame.

b. Remove grease, fungus, and ground-in
dirt from the cases, use a cloth dampened (not
wet) with cleaning compound.

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

Caution: Do not press on the meter face
(glass) when cleaning; the meter may be dam-

aged.

d.. Clean the front panels, meters, and control
knobs; use a soft clean cloth. If dirt is difficult
to remove, dampen the cloth with water; use
mild soap if necessary.

343. Scope of Organizational Maintenance

The maintenance duties assigned to the or-
ganizational repairman of the recorder-repro-
ducer set are listed below together with a refer-
ence to the paragraph covering the specific
maintenance function. The duties assigned re-

quire tools and test equipment as specified in
paragraph 31.

a. Monthly preventive maintenance checks
and services (par. 34.5).

b. Lubrication (par. 35).

c. Rustproofing and painting (par. 37).

d. Visual inspection (par. 39).

Electron tube replacement procedure (par.

40).

f. Fuse replacement (par. 41).

g. Troubleshooting by using equipment per-
formance checklist (par. 42).

34.4. Monthly Maintenance

Perform the maintenance functions indicated
in the monthly preventive maintenance checks
and services chart (par. 34.5) once each month.
A month is defined as approximately 30 calen-
dar days of 8-hour-per-day operation. If the
equipment is operated 16 hours a day, the
monthly preventive maintenance checks and
services should be performed at 15-day inter-
vals. Adjustment of the maintenance interval
must be made to compensate for any unusual
operating conditions. Equipment maintained
in a standby (ready for immediate operation)
condition must have monthly preventive main-
tenance checks and services performed on it.
Equipment in limited storage (requires service
before operation) does not require monthly pre-
ventive maintenance.



34.5. Monthly Preventive Maintenance Checks and Services Chart

uendg
S

e ltem

Procedure

References

1

N oo Ooh~ W

(o]

10
11
12
13
14

15
16

Publications

Modification work orders

Glass. ...

Knobs, controls, and switches

Meter pointer . ...... .........

Peformance.. . .. .. ... . ...

Inspect manual for completeness and to see
if it isin usable condition, without miss-
ing pages. Be sure that al Changes to
the manual are on hand.

Check to see that all URGENT MWO's have
been applied and that all ROUTINE
MWO's have been scheduled.

Check the equipment for completeness and
general condition.

Clean exterior surfaces of the equipment.

Inspect the equipment to determine that it
is free of bare spots, rust, and corrosion.

Inspect externa receptacles for breakage
and firm seating.

Inspect front-panel glass windows for dam-
aged housing, broken glass, physical dam-
age, dust, or moisture.

Inspect external cables for cuts, cracked, or
gouged jackets, fraying, or kinks.

Inspect al exterior and interior hardware
for looseness and damage. The recorder-
reproducer set cover, carrying handle.
hinges input binding posts, and all bolts
and screws must be tight and not dam-

Check seating and condition of pilot lamps.

The fuses in use should be 3 amperes, 250
volts, type FO2G3R OOA (Federa stock
number 5920-010-6625).

Check seating of tubes.

Lubricate the equipment in accordance with
paragraph 35.

During operation (item 16), observe that
the mechan,ical action of each knob, con-
trol, and switih is smooth and free of ex-
ternad or internal binding.

During operation (item 16), check for stick-
ing meter pointer movement.

Check the equipment performance checklist
(par. 43).

DA Pam 310-4.

DA Pam 3104

Appx I11.

Fig. 12 and 13. |
e

| and 17

and 17

Par. 43

Page 29. Delete paragraph 36.

Delete paragraph 37 and substitute:

37. Rustproofing and Painting

Remove rust and corrosion from metal sur-

faces by lightly sanding them with fine sand-

paper. Brush two thin coats of paint on the

bare metal to protect it from further corrosion.
Refer to the applicable cleaning and refinish-

ing practices specified in TM 9-213.

Page 89, appendix | and Il (pages 1 and 8 of C 4). Renumber the existing appendixes as “Il”
and “I11.”

Add appendix “I” before appendix “II.”



APPENDIX |
REFERENCE

Following is a list of publications available to the operators and repairmen of Sound Recorder-
Reproducer Sets AN/TNH-2A and AN/TNH-2B:

DA Pam 3104

™ 9-213
T™ 11-5097
™™ 11-6625-203-12

™™ 11-6625-218-12

™™ 11-6625-261-12

TM 11-6625-274-12

™™ 11-6625-316-12

TM 11-6625-320-12

TM 38-750

Index of Technical Manuals, Technical Bulletins, Supply Bulletins,
Lubrication Orders, and Modification Work Orders.

Painting Instructions for Field Use.
Spectrum Analyzers TS-723A/U, TS-723B/U, and TS-723C/U.

Operation and Organizational Maintenance, Multimeter AN/URM-
105, Including Multimeter ME-77/U.

Operation and Organizational Maintenance, Frequency Meter AN/
TSM-16.

Operator's and Organizational Maintenance Manual, Audio Oscil-
lators TS-382A/U, TS-382B/U, TS-382D/U, TS-382E/U, and
TS-382F/U.

Operator’'s and Organizational Maintenance Manual, Test Sets, Elec-
tron Tube TV-7/U, TV-7TA/U, TV-7B/U, and TV-7D/U.

Operator and Organizational Maintenance Manual, Test Sets, Electron
Tube TV-2/U, TV-2A/U, TV-2B/U, and TV-2C/U.

Operator's and Organizational Maintenance Manual, Voltmeter, Meter
ME-30A/U, and Voltmeters, Electron ME-30B/U, and ME-30C/U.

The Army Equipment Records System and Procedures.

Appendix 11 (as added by C4, 17 October 1961 and changed by C 5, 4 May 1962). Delete

section 111 and substitute:

Section II. FUNCTIONAL PARTS LIST



FEDERAL STOCK NUMBER

DESIGNATION
8Y MODEL

UNIT
ISSUE

(LLUSTRATION

FIG. NO.

ITEM NO.

AR D BL B ARIIADR amm QAT & 7T

RECORDER REPRODUCER SET, SOUND, AN/INH-2A: magnetic racording
tape type; med 0.250 in w; 15 in to 7.5 in per second
recording speed; 40 to 10,000 cps & 2 bd; rreq responce

fo)

Bw; output, 600 ohms imped; Luggage casé Lype; 115v, OU &y<,
single ph; Ampex part No. 50

5935-543-0079

RECORDER REPRODUCER SET, SOUND, AN/INH-20: mMAgnetic type;
600 ohms imped; tape type; 1/4 in w; 7-1/2 in and 15 in per
sec; 50 to 10,000 cps t2 bd; Bw; 115v, 60 cyc, single ph;

[

special reaturea, provision for remote control Landers,
Frary and Clark part No. 6320-14-0000

NOTE: Model Column 1 refers to AN/TNH-2A; Column 2 refers to
AN/TNH-2B.

TTEMS COMPRISING AN OPERABLE EQUIPMENT

ORD THRU AGC

TECHNICAL MANUAL TM -2583A

5830-537-7755

AMPLIFIER, AUDIO FREQUENCY AM-1203/U: Dw power output; llbv,
60 cyc, single ph; 1 channel input; 50,000 ohm impedance;
§1z dwe No, SC-DL-282750 lTnntallad in equip)

5830-537-7756

NOe SuTdLtIol | 2%V natallea

AMPLIFIER POWER SUPPLY AM- -2A: provides amp cation

and erase signal for motor board assembly; 19 in 1g x T in h
14 in w o/a; Sig dwg SC-DL-2B82772 (Inatalled in equip)

5835-543-0080

X a> inh W O/8 SU-DL-20={ /< jansta’’ed
AMPLIFIER POWER SUPPLY AM-IS;H?TNH-EE: AF amplifier; Uw

output; 600 ohms impedance; Power Supply 1. 6 amp Sv; 1l15v

60 cyc, single ph; 7 in x 14 in x 19 1n o/a; Sig dwg
No. SM- D-2é25b1 (Installed in equlp)

5995-259-2090

CABLE ASSEMBLY, POMWER, ELECTRICAL CX-1208/0: 2 No. 1B AWG
cond; approx 6 ft lg o/a; Sig dwg No. SC-D- 25128

5995-161-2572

CABLE ASSEMBLY, POWER ELE : o.
cond; approx 10 ft 1g o/a; Sig dwg No. SC-D-25128

5995-296-1607

CABLE ASSEMBLY, RADIO FREQUENCY CO-1368/0: 1 cond R4-58,0;
one end PJ-055B, sec end Cannon XL-3-12; Sig dwg
SM-C-283011

5835-503-1643

CASE, AMPLIFIER CY-183J/TNH-2A: 20-1/% In 1g x 20-1/8 In w x
13-1/4 1n h o/a; Sig dwg No. SC-DL-292607

5835-503-1638

CASE, SOUND RECORDER REPRODUCER CY-1831/TNH-2A: 20-1/2 In 1g
x 19-3/4 in w x 15-3/4 1in h; Luggage type case; Sig dwg

5965-296-9910

No. SC-DL-292567

HEADSET, ELECTRICAL H~104/0; H-IOBA/G: Dynamic type; 300 ohms
nonimpedance connected in paralled earphones; 2 in dia x 1

5965-296-3117

in d o/a; Cord 5 ft 1 with 1 -1n term

MICROPHONE, DYNAM M- o mpedance; )

10,000 ¢eye freq rang fNot mountee\

AN/TNH-2A AND ¢/

AN/TNH-2B




FEDERAL STOCK NUMBER

DESIGNATION
BY MODEL

OESCRIPTION

-
)|

Eef

Exe

523

ILLUSTRATION

G, NO.

TTEM NO.

N/TNE-2A AND AN/TNH-2B (continued)

RECORDER REPRODUCER SUBAS ) - -2A: c/o
tape transport mechanism, recording heads reproducing head,
erasing head; 19 in 15 x 15-3/4 in h x 6-1/2 in d; S1gC dwg

GYeTay)

SC-DL-202901 (inscalied in eqQuip)

5835-543-0081

- e S e T i i Vi sl o B Ve Wiith 114 s} =]
RECORDER REPRODUCER SUBASSEMBLY, SOUND AD-189/IRA-cb: ¢/0 1
ea tape transport mechanism, recording head reproducil
head, 2 motors, single ph; 19 in lg X 15-3/& in h x 6-??2 in

»

=

[

[

deep; [(Installed in equip)

5835-521-5766

REEL, SOUND, RECORDING TAPE: Std 10-1/2 1n reel; American
Moulded Products RETMA 10-1/2 in (Installed in equip)

5820-566-0668

SPLICER, MAGNETIC RECGRDING TAPE: steel; 1-1/2 Inw 2-3/8 In
x 5-7/8 in o/a dia; Robbins Ind part No. TSk

5835-393-1983

TAPE, LEADER TIMING, RECORDER REPRODUCER: paper; 3-3/4 In lg
x 1/4 in w o/a; Min Mining type No. H3-1.5

5835-583-1296

TAPE, SOUND RECORDING: 1/B in w; 2800 ft lg; Fed type
TAT-A-FT-2400-250-PA

5835-537-7812

TAPE, SPLICING, RECORDER REPRODUCER: plastic base; white;
0.50 in w x 0.002 in thk; Min Mining type No. 41-1/2L

AMPLIFIER POWER SUPPLY AM-1634/TNH-2B

5935-187-0716

CONNECTOR, PLUQ, ELECTRICAL: 10 male conit; 10 amps, /30v;
Jones, H. B. type P310-FHT (Installed in equipg

RECORDER REPRODUCER SUBASSEMBLY SOUND RD-146/TRH-2K AND
RECORDER REPRODUCER SUBASSEMBLY SOUND RD-149/TNH-2B

5835-509-8442

HOLDER, REEL: used to mount reels ol tape; Telectro part
No. TR-605 (Installed in equip)

RUNNING SPARE ITEMS

RECORDER REPRODUCER SETS, SOUND AN/TRH-ZA ARD AN/TNH-Z2B

5835-583~1296

1/4 in w; 2000 f't 1lg; Fed Spec
DA

14

AMPLIFIER AUDIO FREQUENCY AM-1283/U

5960-262-0218

ELECTRON TUBE: MIL type GYJWOTA (Not mounted)

5960-116-9927

ELECTRON TUBE: MIL type 6VHGTY (Not mounted)

AN/TNH-2A AND AN/TNH-2B




FEPERAL STocK NUMBERDEY FIETEEN DESCRIPTION Qi lExg T {ILLUSTRATION
..... ISSUH ITFIG. NO.JITEM NO.
112 AN/TNH-2A AND AN/TNH-2B  (continued)

5960-166- 7664 ELECTRON TUBE : MIL fype IZAX7 T2
5920-296-1517 FUSE, CARTRIDGE : 3 amp; 250v MIL type FO3G3RODA 514
©0Z240-155-87U6 TAMP, INCANDESCENT . 0-8Vv, mazda bath;  MTT Spec MS-155/1-2 114

type TB-14

AMPLTFIER_ POWER_SUPPLY AM-1251/TNFRND AMPLTFIER

POWER SUPPLY AN-1634/TNH-2B
5960-262-0218 ECECTRON TUBE . MIL type 5YSWGTA 1 q
5960- 188-8500 ECECTRON TUBE: MIL type 6Cb 1 4
5960-262-0163 ELECTRON TUBE: MIL type 6SN7TWGTA il 4
5960-248- 1274 ECECTRON TUBE: MIL type 5879 1 4
5920-Z96-1517 FUSE, CARTRIDGE . 3 amp, 200V, ML FO3G3R00A
5240-155-8706 14

LAMP, IN%ANL)tbu:NI: -3V, MadzZa burp; MTLC SpeC M 190/ 1-2
type TB-14

AN/TNH-2A AND AN/TNH-2B




By Order of the Secretary of the Army:

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

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

ARADCOM (2)
ARADCOM Rgn (2)

Distribution:
Active Army:

DASA (6) Tobyhanna (12)
USASA (2) USA Elct RD Actv, White Sands (13)
CNGB (1) USA Elct RD Actv, Ft Huachuca (2)
CofEngrs (1) USA Trans Tml Cored (1)
TSG (1) Army Tml (1)
CsSigO (5) POE (1)
CofT (1) USAOSA (1)
USA CD Agey (1) AMS (1)
USCONARC (5) WRAMC (1)
USAMC (5) AFIP (1)

Army Pic Cen (2)
USA Mbl Spt Cen (1)

OS Mai Cored (3) USA Elct Mat Agcy (12)
OS Base Cored (2) Chicago Proc Dist (1)
LOGCOMD (2) USARCARIB Sig Agcy (1)
USAECOM (5) Sig Fld Maint Shop (3)
USAMICOM (3) c/Spt Sves (1)
USASCC (4) Units org under fol TOE:
MDW (1) Two copies each UNOINDC:
Armies (2) 7 19-252
Corps (2) 7-62 19-256
USA Corps (3) 11-7 19-316
USATC AD (2) 11-16 29-1
USATC Engr (2) 11-57 29-21
USATC Inf (2) 11-97 29-56
USATC Armor (2) 11-117 30-600 (AA-AE)
Instls (2) except 11-155 32-51
Ft Monmouth (63) 11-157 32-56
Svc College (2) 11-500 (AA-AC) (4) 32-57
Br Svc Sch (2) 11-587 33-600 (AA-AC)
GENDEP (0S) (2) 11-592 45-500 (AA-AC)
Sig Dep (0S) (12) 11-597 51-1
Sig See, GENDEP (5) 12-32 52-1
Army Dep (2) except 12-107 57
Ft Worth (8) 12-157 57-6
Lexington (12) 17-2 57-6
Sacramento (28) 17-62

NG: State AG (3) ; units—same as active Army except allowance is one copy each unit.
USAR: None.

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






DEPARTMENT OF THE ARMY TECHNICAL MANUAL TM 11-2583A

DEPARTMENT OF THE AIR FORCE TECHNICAL ORDER TO 3153-2TNH2-21
*C4

TM 11-2583A DEPARTMENTS OF THE ARMY AND

TO 31S3-2TNH2-21 THE AIR FORCE

CHances No. 4 WASHINGTON 25, D.C., 17 October 1961

SOUND RECORDER-REPRODUCER SETS AN/TNH-2A
AND AN/TNH-2B

TM 11-2583A, 30 January 1956, is changed as follows:
chapter 1, Note (page 1 of C 2) (as changed by C 3, 16 Mar 59)
Line 4. Change “AM-1634/THN-2B” to AM-1634/TNH-2B.

Line 6. Change “RD-149/THN-2B” to RD-149/TNH-2B.
Change “AN/THN-2B” to AN/TNH-2B.
Line 8. Change “AM-1634/THN-2B” to AM-1634/TNH-2B.

Line 11. Change “AN/THN-2B” to AN/TNH-2B.

paragraph 2. Add subparagraph d.

d. Comments or Suggestions.

Any comments concerning omissions and discrepancies in Appendix | and Appendix Il will be
prepared on DA Form 2028 and forwarded direct to Commanding Officer, U.S. Army Signal Materiel
Support Agency, ATTN: SIGMS-ML, Fort Monmouth, N.J.

Figure .49 (foldout). (As changed by C 3, 16 Mar 59) Reverse the connections of terminals “B” and
“D" of P103.

APPENDIX | (ADDED)
MAINTENANCE ALLOCATION
RECORDER-REPRODUCER SET, SOUND
AN/TNH-2A AND AN/TNH-2B

* These changes supersede C 3, 16 March 1959, and together with C1, 21 June 1961, TM 11-2583, 15 November 1954, supersede TM 11-5835-205-10P, 12 March 1959. including C 1, 2 May 1960,
and so much of TM 11-5835 -205-20P, 12 March 1959, as pertains to maintenance allocation.



1. General

SECTION .

a. This appendix assigns maintenance func-
tions to be performed on Components, assem-
blies, and sub-assemblies by the lowest
appropriate maintenance echelon.

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

(1) Component. This column shows only the
nomenclature or standard item name.
Additional descriptive data is included
only where clarification is necessary to
identify the component. Components, as-
semblies, and sub-assemblies are listed in
top-down order. That is, the assemblies
which are part of a component are listed
immediately below that component, and
the sub-assemblies which are part of an
assembly are listed immediately below
that assembly. Each generation break-
down (components, assemblies, or sub-
assemblies) are listed in disassembly or-
der or alphabetical order.

(2) Maintenance function. This column indi-
cates the various maintenance functions
allocated to the echelons.

(@)
(b)
(©)

(d)

(€)

(f)

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

Adjust. To regulate periodically to pre-
vent malfunction.

Inspect. To verify serviceability and to
detect incipient electrical or mechani-
cal failure by scrutiny.

Test. To verify serviceability and to
detect incipient electrical or mechani-
cal failure by use of specia equipment
such as gages, meters, etc.

Replace. To substitute serviceable com-
ponents, assemblies, or sub-assemblies,
for unserviceable components, assem-
blies, or sub-assemblies.

Repair. To restore an item to service-
able condition through correction of a
specific failure or unserviceable condi-
tion. This function includes but is not
limited to welding, grinding, riveting,
straightening, and replacement of
parts other than the trial and error
replacement of running spare type
items such as fuses, lamps, or electron
tubes.

(g) Align. To adjust two or more compo-

nents of an electrical system so that
their functions are properly synchro-
nized.

INTRODUCTION

(h) Calibrate. To determine, check, or rec-
tify the graduation of an instrument,
weapon, or weapons system, or compo-
nents of a weapons system.

(i) Overhaul. To restore an item to com-
pletely serviceable condition as pre-
scribed by serviceability standards
developed and published by heads of
technical services. This is accom-
plished through employment of the
technique of “Inspect and Repair Only
as Necessary” (IROAN). Maximum uti-
lization of diagnostic and test equip-
ment is combined with minimum
disassembly of the item during the
overhaul process.

(j) Rebuild. To restore an item to a stand-
ard as near as possible to original or
new condition in appearance, perform-
ance, and life expectancy. This is ac-
complished through the maintenance
technique of complete disassembly of
the item, inspection of all parts or com-
ponents, repair or replacement of worn
or unserviceable elements using origi-
nal manufacturing tolerances and/or
specifications and subsequent reassem-
bly of the item.

(3) 1st, 2d, 3d, .4th, 5th echelon. The symbol X
indicates the echelon responsible for per-
forming that particular maintenance op-
eration, but does not necessarily indicate
that repair parts will be stocked at that
level. Echelons higher than the echelon
marked by X are authorized to perform
the indicated operation.

(4) Tools required. This column indicates
codes assigned to each individual tool
equipment, test equipment, and mainte-
nance equipment referenced. The group
ing of codes in this column of the
maintenance allocation chart indicates
the tool, test, and maintenance equip
ment required to perform the mainte-
nance function.

(5) Remarks. Entries in this column will be
utilized when necessary to clarify any of
the data cited in the preceding columns.

¢. Columns in the allocation of tools for mainte-
nance functions are as follows:

(1) Tools required for maintenance functions.
This column lists tools, test, and mainte-



ance equipment required to perform the
maintenance functions.

(2) 1st, 2d, 3d, 4th, 5th echelon. The dagger
(t) symbol in these columns indicates the
echelons normally allocated the facility.

(3) Tool code. This column lists the tool code
assigned.

2. Maintenance by Using Organizations

When this equipment is used by signal services
organizations organic to theater headquarters or
communication zones to provide theater commu-
nications, those maintenance functions allocated
up to and including fourth echelon are author-
ized to the organization operating this equip-
ment.



SECTION 1l MAINTENANCE ALLOCATION CHART

(1) @ ONONORORU] (8) ©)
MAINTENANCE | 1ST|2ND|3RD| 4TH| 5TH TOOLS
PART OR COMPONENT FUNCTIONS | CcH|CCH|CCH| CCH| CCH|  REQUIRED REMARKS
RECORDER-REPRODUCED SET, SOUND service X 12 Exterior
AN/TNI-2A; AN/TNI-2B X 11
adjust X Operational adjustment
X 12,1214 Internal (Level adjustments)
inspect X Exterior
X 1
test X 12 Operational
repair X 14
overhaul X 3
AMPLIFIER, AUDIO FREQUENCY AM-1249/U | service X Clean externally
X 14
inspect X Fuse, Pilot light external components
11 Internal components
test X 810,14 Continuity, tubes, voltage
X 34571011 General operation of components including
output levels and distortion measurements
X 34573810,11 Final testing. Use tool code 9 in lieu
of 10 for fifth echelon
replace X 14
repair X 3
overhaul — | X| = 3
AMPLIFIER-POWER SUPPLY GROUP service X Cleans externally
AM-1251/TNI (P/O AN/TNi-2A ONLY) X 14
adjust X Controls in course of operation
X 351113 Internal level controls
inspect X Fuse, lamp
X 14 Internal components
test X 810,11 Continuity, voltage, tubes
X 34,5,710,11 Genera operation incl’d output levels
and distortion measurement
X 345781011 Final testing. Use tool cede 9 in lieu
of 10 for fifth echelon
replace X 14
repair X 3
overhaul X 3

AN/TNI-2& AN/TNI-2B 2




(1)

@

[ONORONCONY!

®

(9)

MAINTENANCE | 1ST|2ND [3RD | 4TH| 5TH TOOLS
PART OR COMPONENT FUNCTION | 111)111|1.11| 111} 111 | REQUIRED REMARKS
AN/TNI 2A; AN TN1 2B (Continued) N
AMPLIFIER-POWER SUPPLY AN-1631 service X Cleans external components
TN1-2B (P O AN TN1-2B ONLY) X 11
adjust X Controls in course of operation
X 35,11,13 Internal level controls
inspect X Fuse, lamp
X 11 Internal components
test X 8,10,11 Continuity voltage, tubes
X 34571011 | General operation incl. output level
and distortion measurements
X 345781011 | Fina testing, use tool code 9 in lieu
of 10 for fifth echelon
replace X 14
repair X 3
overhaul X 3
CABLE ASSEMBLIES, POWER ELECTRICAL | repair X|_ 3
CASE AMPLIFIER CY-1830 TN1-2A replace 14
repair X 3
CASE, SOUND RECORDER-REPRODUCER replace X 3
_CY-1831 TN1-2A; CY-1831/TNI-2B repair X 3
_HEADSET, ELECTRICAL H-104/G replace X — See separate MAC
MICROPHONE, DYNAMIC M-65/U replace X — See separate MAC

AN TN1-2A; AN TN1-2B




(1)

()

3 4 (6 (6 (1)

®

S

MAINTENANCE| 1ST|2ND|3RD|4TH5TH TOOLS
PART OR COMPONENT FUNCTION |1.11]1.111.111.1111.11] REQUIRED REMARKS
AN/TNI-2A: AN/TNI-2B (continued)
RECORDER REPRODUCER SUB-ASSEMBLY | service X Cleans external components
RG 446 TN1-2A (CPO AN/TNI-2A ONLY) X 1
adjust X Controlsin course of operation
X 1,2, 14 Mechanical, solenoid, break belt, pressure roller
inspect X External components
X 14 Internal components
test X 12 Operation
X 12,12, 14 Mechanical operation only
X 1thru6, 11 | Final testing
12,13,15
1,23578, 11
X 12,13, 15
replace X 14
repair X 3
overhaul X 3
RECORDER-REPRODUCER SUB-ASSEMBLY, | service X Clean external components
SOUND RD-49/TNI-2B X 14
(P/IO AN/TNI-2B ONLY)
adjust X controls in course of operation
X 13,14 Mechanical, solenoid, break belt,
pressure roller
inspect X External components
1 Internal components
test X 12 Operation
X 12,12, 14 Mechanical operation only
X 1thru8,11 | Final testing
12,13, 15
X 1,23,57,9 11
12,13, 15
replace X 14
repair X 3
overhaul X 3




SECTION 11l ALLOCATION CONTRCLS FOR MAINTENANCE FUNCTIONS

(1) 2@ ® 6 O ®
TOOLS REQUIRED FOR MAINTENANCE FUNCTIONS OST |IND | 38D | 4TH | OTH | SO0 REMARKS

AN/TN1-2A; AN/TN1-2B (continued)

SCALE, SPRING80Z.  FSN 6670-599-5296 o O o 1

SCALE, SPRING 32 OZ.  FSY 6670-291-8721 t) ot 1] ¢t 2

TOOL EQUIPMENT TE-87/U 0 O 3

SPECTRUM ANALYZER TS-733/U t] t) 1 4

AUDIO OSCILLATOR TS-382A/U L A 5

FLUTTER, INDICATOR PH-593/PFQ Tt 6

FREQUENCY METER AN/TSM-16 o 7

MULTIMETER AN/URM-105 t] F0 t] f 8 | To be standardized

TEST SET, ELECTRON TUBE TV-2/U t 9

TEST SET, ELECTRON TUBE TV-7/U Tl ot 10

VOLTMETER ME-30/U L 11

DEMAGNETIZER AMPEX NO. 704 0 O o 5 12

TAPE ALIGNMENT ISTPSAMPEX NO. 4494 0 I 13

TOOL EQUIPMENT TE-41 t 14

0-12 LBSSCALE  FSN 6670-001-9013 t] f1 1 15

AN/TN1-2A; AN/TN1-2B



APPENDIX Il (Added)

BASIC ISSUE ITEMS FOR RECORDER-REPRODUCER SETS, SOUND
AN/TNH-2A AND AN/TNH-2B

Section |.

1. Scope

a. This appendix lists items supplied for initial
operation and for running spares. The list in-
cludes tools, accessories, parts, and materia is
sued as part of the major end item. The list
includes all items authorized for basic operator
maintenance of the equipment. End items of
equipment are issued on the basis of allowances
prescribed in equipment authorization tables and
other documents that are a basis for requisition-
ing.

b. Columns are as follows

(1) Source, maintenance, and recoverability
code. Not used.

(2) Federal stock number. This column lists
the 11-digit Federal stock number.

(3) Designation by model. The dagger (1) in-
dicates the model in which the part is
used.

(4) Description. Nomenclature or the stand-
ard item name and brief identifying data
for each item are listed in this column.
When requisitioning, enter the nomen-
clature and description.

(5) Unit of issue. The unit of issue is each,
unless otherwise indicated, and is the
supply term by which the individual item
is counted for procurement, storage, reg-
uisitioning, allowances, and issue pur-
poses.

INTRODUCTION

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

(7) Quantity authorized. Under “Items Com-
prising an Operable Equipment,” the col-
umn lists the quantity of items supplied
for the initial operation of the equipment.
Under “Running Spares and Accessory
Items,” the quantities listed are those
issued initially with the equipment as
spare parts. The quantities are author-
ized to be kept on hand by the operator
for maintenance of the equipment.

(8) lustration. The “Item No.” column lists
the reference symbols used for identifica-
tion of the items in the illustration or
text of the manual.

2. References

Additional instructions concerning mainte-
nance of this equipment are contained in:

Operator and Organizational Maintenance Re-
pair Parts and Specia Tools List and Mainte-
nance Allocation Chart:

TM 11-5965-217-12P, Microphone, Dynamic
M-65/U

Operator, Organizational, Field and Depot
Maintenance Repair Parts and Special Tools
Lists and Maintenance Allocation Chart:

TM 11-5965-210-15P, Headset, Electrical
H-104/G, H-I04A/G, H-104B/G



SECTION Il FUNCTIONAL PARTSLIST

1) () ®) (4) m 6 0

—
o1
-~
—_
D
=

SOURCE o a ILLUSTRATIONS
MAINTE- = a ,
NANCE DESIGNA- 5 7 |EZ
AND FEDERAL TION DESCRIPTION P 2 EQ FIGURE| ITEM
RECOVER- | STOCK NUMBER BY Z 2| & <E NO NO
ABILITY MODEL == & 23
CODE =
Ht RECORDER-REPRODUCER SET SOUND, AN/TMI-2A: magnetic recording tape type, med NX
0.350 inw; 15into 7.5 in per recording speed 40 to 10,000 cps + 2 db; fren response 8 w out-
put, 600 ohms imped; Luggage case type: 115 v, 60 cyc single ph; Ampex model No. 402P
5835-543-0079 RECORDER-REPRODUCER SET, SOUND AN/TMI-2B: magentic type; 600 ohms NX
Impedance; tape type; /1 inw; 7 1/2 inand 15 in per see; 50 to 10,000 cps + 2 db fren response
8 w; 117 v 60 eye, single ph; spcl features, provision for remote control
| ITEMS COMPRISING AN OPERABLE EQUIPMENT
NOTE: Model column 1 refers to AN/TMI-2A: Column 2 refers to AN/TMI-2B
Ord thru AGC (]t TECHNICAL MANUAL TM 11-2583A: 2
5830-537-7755 (t|t AMPLIFIER, AUDIO FREQUENCY AM-1249/U: 5 w power output; 117 v. 60 eye, single p NX 1
channel input; 50,000 ohm impedance; Sig Corp dwg DL-282750 (Installed in equip)
5830-537-7756 |t AMPLIFIER-POWER SUPPLY AM-1251 /TMI-2A: provides amplification and erase NX 1

signal for motor board assembly; 19 inlg x 7 in h x 14 in w o/a; Sig dwg SC-DL-282772
(Installed in equip)

5835-543-0080 | |t AMPLIFIER-POWER SUPPLY, AM-1631 /TMI-2B: AF amplr; 8 w output; 600 ohms NX 1
impedance; Power-Supply 1.6 amp, 5 v, 117 v, 60 cyc single ph; 7 in x 14 in x 19 in o/g;
Telectro part No. TA-543A (Instaled in equip)

5995-259-2090 |t|+ CABLE ASSEMBLY, POWER, ELECTRICAL CX-1208/U: 2 cond; approx 6 ft Ig o/a; 2 1
No. 18 AWG Sig Corp dwg SC-D-25128 (Not installed)

5995-161-2572 |+t CABLE ASSEMBLY, POWER, ELECTRICAL CX-1208/U: 2 cond; 1
approx 10 ft g o/a; 2 No. 18 AWG; Sig Corp dwg SC-D-25128 (Not installed)

5995-296-1607 ||+ CABLE ASSEMBLY, RADIO FREQUENCY CG-1368/U: 1 cent, RG-58/U; 1

6 ft Ig o/a; one end PJ-0558, sec end Cannon XL-3-12; Tekctro Ind
part TC-1383 (Not installed)

5835-503-1643 |t|t CASE, AMPLIFIER CY-1830/TMI-2A: 24 1/4Ig x 20 Y4 inw x 13 /4 in h o/g; NX 1
Sig dwg DL-292607 (Not installed)

5835-503-1638 ||t CASE, SOUND RECORDER-REPRODUCER CY-1831/TMI-2A: 20 /2 inlgx 19 3/4inw NX 1
x 15 3/4 in h o/a; Luggage type case; Sig dwg SC-DL-292567 (Not installed)

5965-296-9910 |t |t HEADSET, ELECTRICAL H-104/G: Dynamic type; 300 ohms non-impedance connected in NX 1

paralled-earphones 2 in dia x 1 in d o/a; Cord 5 ft |g with plug-in term (Not installed)

AN TMI-2A AM TMI-2B 2



@ 2 ©) 4 ® ® O @ 9)
SOURCE o ILLUSTRATIONS
MAINTE- & 8 -
NANCE DESIGNA- .| 8 |EE

AND FEDERAL TION DESCRIPTION =8 5 E S |FIGURE | ITEM

RECOVER- | STOCK NUMBER|  BY Z2| 2 |SE| N | NO
ABILITY MODEL = B 2 2
CODE 2
tt AN/TMI-2A, AN/TMI-2B (continued)
5965-296-3117 |+t MICROPHONE, DYNAMIC M-65/U: 150 ohms impedance 100 to 10,000 cyc freq range NX 1
(Not installed)
5835-537-7788 |t RECORDER-REPRODUCER SUB ASSEMBLY RD-146/TMI-2A: c/o tape transport NX 1
mechanism, recording head, reproducing head, erasing head; 19 inIg x 15 3/1inh x 6 /2 in
deep; Sig Corp dwg SC-DL-282901 (Installed in equip)
5835-543-0081 | |t RECORDER-REPRODUCER SUB-ASSEMBLY, SOUND RD-149/TMI-2B: c/o 1 eatape NX 1
transport mechanism, recording head, reproducing head, 2 motors, single ph: 6 /2 in x 15 3/4
in X 19 in o/a dim; remote operations; Telectro part No. TA-542A
5835-521-5766 |1t REEL, SOUND, RECORDING TAPE: std 10 1/2 in reel; American Molded Products 1 H414
RETMA 10 1/2 in (Installed in equip)
5820-566-0668 |4 {t SPLICER, MAGNETIC RECORDING TAPE: steel; 1 1/2inby 2 3/8inby 5 7/8 in o/a 1
dia; Robbins Ind part TS4 (Not installed)
5835-393-1983 |4 TAPE, LEADER TIMING, RECORDER, REPRODUCER: paper; 3 3/4inlg x 0.250 in w; Min 1 MS2
Mining type No. 43-1,5 (Not installed)
5635-583-1296 |1t TAPE, SOUND RECORDING: 1/4 in w; 2400 ft Ig; Fed 1 H415
type TAT-A-FT-2400-250-PA (Not installed)
5835-537-7812 ||t TAPE, SPLICING, RECORDER-REPRODUCER: plastic; base; white: 0.50 w x 0.002 in thk; 1
Spool2 incd x 1 1/16 in id x 1/2 in thk o/a; Minn Mining type No. 41-1/21. (Not installed)
AMPLIFIER-POWER SUPPLY GROUP AM-1634 /TMI-2B
5935-187-0716 CONNECTOR, PLUG, ELECTRICAL: 10 male cent; 10 amps 730 v; 1 J107
Jones type P310-FMT (Installed in equip)
RECORDER-REPRODUCER SUB-ASSEMBLY RD-146/TMI-2A
AND
RECORDER-REPRODUCER SUB-ASSEMBLY, SOUND RD-149/TMI-2B
5835-509-8442 HOLDER, REEL: used to mount reels of tape; Telectro Ind Corp part/dwg 2 0264
No. TR-605 (Installed in equip) 0265

AN/TMI-2A, AN/TMI-2B
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SOURCE
SORCE . E & | ILLUSTRATIONS
NANCE DESIGNA- Ca| @ =
AND FEDERAL | TION DESCRIPTION E2| & S | FIGURE| ITEM
RECOVER- | STOCK NUMBER ~BY 54| & |ZE| NO.| NO.
ABILITY MODEL & |3z
__ Cope a
L AN/TMI-2A, AN/TMI-2B (continued)
RUNNING SPARES AND ACCESSORY ITEMS
RECORDER-REPRODUCER SET, SOUND AN/TMI-2A, AN/TMI-2B
5835-583-1296 TAPE, SOUND RECORDING: 1/4 in w; 2400 ft lg; Fed spec No: TAT-A-FT-2400-250-PA o 14
(Not_mounted)
AMPLIFIER-AUDIO FREQUENCY AM-1249/U
5960-262-0218 ELECTRON TUBE miLtype 5Y3WGTA (Not mounted) o V301
5960-116-9927 ELECTRON TUBE: MIL type 6V6GT (Not mounted) 1 V303
L V304
5960-166-7664 ELECTRON TUBE: MIL type 12AX7 (Not mounted) L 1
5920-010-6652 FUSE, CARTRIDGE: 3 amps, 250 v; MIL-F-15160 type F02G3800A (Not mounted) L 5
6240-155-8706 LAMP, INCANDESCENT 6-8 v Mazda bulb; GE part No. 47 (Not mounted) L 1
AMPLIFIER-POWER SUPPLY GROUP AM-1251 /TMI-2A
AND 1
AMPLIFIER-POWER SUPPLY GROUP AM-1634 /TMI-2B 1
5960-262-0218 ELECTRON TUBE: MIL type 5Y3WGTA (Not mounted?.. 11
5960- 188-8500 ELECTRON TUBE: MIL type 6C5 (Not mounted) 1 V103
V106
5960-188-3577 ELECTRON TUBE: MIL type 6SN7WGT (Not mounted) 1 V102
V107
5960-248-1274 ELECTRON TUBE: MIL type 5879 (Not mounted) 1 V101
V104
— L V105
5920-010-6652 FUSE, CARTRIDGE: 3 amps, 250 v; MIL type MIL-F-15160, type F02G3800V (Not mounted)] 5 F101
o F102
6240-155-8706 LAMP, INCANDESCENT 6-8 v Mazda type: GE part No. 47 (Not mounted) L 1 _

AN/TMI-2A, AN/TMI-2B



By ORDER OF THE SECRETARIES OF THE ARMY AND THE AIR FORCE:

Official:

J. C. LAMBERT,

Major General, United States Army,
The Adjutant General.

Official:
R. J. PUGH,

Colonel, United States Air Force,
Director of Administrative Services.

Distribution:

Active Army:
DASA (6)
USASA (2
CNGB
Tech Stf, DA (1)

except CSigO (18)

Tech Stf Bd (1)
USCONARC (5)
USAARTYBD (1)
USAARMBD (2)
USAIB (1)
USARADBD (2)
USAABELCTBD (1)
USAAVNBD (1)
USAATBD (1)
ARADCOM (2)
ARADCOM Rgn (2)
OS Mg Comd (3)
OS Base Cored (2)
LOGCOMD (2)
MDW (1)
Armies (2)
Corps (2)
Instl (2)
Ft Monmouth (63)
USATCAD (2)
USATC Armor (2)
USATC Engr (2)
USATC FA (2
USATC Inf (2)

USAOMC (3)

Svc Colleges (2)

Br Svc Sch (2)

GENDERP (2) except
Atlanta GENDEP (None)

Sig Sec, GENDEP (5)

Sig Dep (12)

USA Trans TMI Cored (1)
Army Tml (1)

Valley Forge Gen Hosp (5)

William Beaumont Gen Hosp (5)

Blue Grass Ord Dep (5)
Erie Ord Dep (5)
Letterkenny Ord Dep (5)
Sierra Ord Dep (2)
Umetilla Ord Dep (3)
Red River Arsena (5)
QMRECOMD (5)
USAEPG (2)

AFIP (1)

AMS (1)

Army Pictorial Cen (2)
EMC (1)

Yuma Teat Sta (2)
USACA (3)

USASSA (20)
USASSAMRO (1)
USASEA (1)

G. H. DECKER,
General, United States Army,
Chief of Staff.

CURTIS E. LEMAY,
Chief of Staff United States Air Force.

USA Caribbean Sig Agey (1)

USA Sig Msl Spt Agcy (13)

Sig FId Maint Shops (3)

USA Corps (3)

JBUSMC (2)

AFSSC (1)

JCA (5)

USAPA (5)

USA SPWAR Cen (5)

USAWC (5)

Units org under fol TOE:
(2 cy each UNOINDC)

7 17-2
7-62 17-62

11-7 19-252

11-16 19-256

11-57 19-316

11-97 29-56

11-117 30-600 (AA-AE)
11-155 32-51

11-500 (AA-AE) (4) 32-56

11-557 32-57

11-587 33-77

11-592 33-600 (AA-AC)
11-597 45-500 (AA-AC)
12-32 51-1

12-107 57

12-157 57-5

17 57-6

NC: State AG (3); units-same as Active Army except allowance is one copy to each unit.

USAR: None.

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

TM 11-2583A
Cc2

MANUAL

SOUND RECORDER-REPRODUCER SETS AN/TNH-2A° AND AN/TNH-2B

TM 11-2583A
CHANGES No. 2 }

TM11-2583A, 30 January 1956, is changed as
follows:

The title is changed to read: Sound Recorder-
Reproducer Sets AN/TNH-2A and AN/TNH-
2B.

The following information changes TM 11-
2583A so that the manual applies also to the
following equipment:

Nomenclature

Sound Recorder-Repro-
ducer Set AN/TNH-
2B

Page 1, chapter 1. Add the following note at
the beginning of the chapter:

Note. The components of Sound Recorder-Reproducer
Set AN/TNH-2B are similar to the corresponding com-
ponents of Sound Recorder-Reproducer Set AN/TNH-2A
except that in addition Amplifier-Power Supply AM-
1634/THN-2B and Sound Recorder-Reproducer S
sembly RD-149/THN-2B, components of the AN/THN-4-
2B, provide for remote control operation. Ruggedized
tubes are used in the AM—1634/THN-2B and in Audio
Frequency Amplifier AM-1249/U (Order No. 43076-PH-
56). All information in the manual applies equally to
the AN/THN-2B unless otherwise specified.

Add “(6V6GTY) on the AN/TNH-2B)” after
“6V6GT” in the following places in the manual:

Page 38, paragraph 44c(3).
Page 39, figure 20.
Page 65, figure 35.
Fold-out, figure 48.

Add “(5Y3GTA on the AN/TNH-2B)” after

“5Y3GT” in the following places in the manual:
Page 37, paragraph 44b(1).
Page 38, paragraph 44c(1).
Page 65, figure 35.
Fold-out, figure 48.

Order No. Serial No.
43076-PH-56 1 through 192

AGO 3846A-Jan

DEPARTMENT OF THE ARMY
WASHINGTON 25, D. C., 17 January 1957

Add “(6SN7WGT) on the AN/TNH-2B)" after
“6SN7” in the following places in the manual:
Page 36, figure 18.
Page 37, paragraph 44b (2).
Page 37, paragraph 44b (4).
Page 44, figure 24.
Fold-out, figure 49.

Page 1, paragraph 3a. Add the following after
the last sentence:

Sound Recorder-Reproducer Set AN/TNH-2B
provides for remote operation.

Page 2, paragraph 5. Make the following
changes:

Change the paragraph heading to read:
Table of Components of Sound Re-
corder-Reproducer Set AN/TNH-2A
(figs. 1-4) .

Delete the introductory sentence.

In the Required No. column of Power Cable
Assembly CX-1208/U (6 ft 0 in.)
change 2 to read: 1.

In the Component column) following Power
Cable Assembly CX-1208/U (6 ft O
in.) add: Power Cable Assembly CX-
1208/U (10 ft O in.).

On the same ling, add 1 in the Required No.
column; add 120 in the width column.

In the Component column, after CX-
1208/U, add: (6 ft 0 in.).

In the Component column, following CX-
1208/U, add: CX-1208/U (10 ft O in.).

On the same line, in the Required No. col-

umn, add: 1; in the Depth column,
add: 120.



5.1. Table of Component of Sound Recorder-Reproducer Set AN/TNH-2B

(figs.1-4)
(Added)
Required l{e.i.ht Dgpth W.idt.h Length Volum-ﬁi Weight
Component No. (in.) (in.) (in.) (in.) (cu ft) i (Ib)
; R
Amplifier Power Supply AM-1634/TNH-2B - - - - - 1 7 14 9 [----- 11 25
Recorder-Reproducer Subassembly RD-149/TNH-2B 1 6Y2 15%, 19 12 39
Audio, Frequency Amplifier AM-1249/U - - - - - - 1 10% 7 19 8 19
Sound Recorder-Reproducer Case CY-1831/TNH-2A 1 16% 21 21 42 36
Amplier Case CY-1830/TNH-2A - - - - - - - - - 1 14 24 21% | ------ 44 4
Dynamic Microphone M-65/U, consisting of: ---- 1 14 6
Dynamic Microphone M-44 A/U - - - - - - - - 1 4% 2
Microphone Stand MT-1583/U- - - - - - - - - 1 8 6
Electrial Headset H-118/U- - - - - - - - - - 1
Raider Frequency Cable Assembly CG-1368/U - --- 1 = ------ 72
Power Cable Assembly CX-1208/U (6 ft0in) - - - - - - 1 e 72
Power Case Assembly CX-1208/U (10ft0Qin.)---- 1 120
Special Purpose Electrical Cable Assembly CX-3322/U 1 - - e 240
(20ft0in.).
Remote control connector (male) (fig. 29.1) - - - - - - 1 .
Tape reels (15 witape, 1 empty)- - - - - - - - - - - 16 5/8 (13/2) - 04
ia
Running spares consisting of:
Tubes
12AX 7 - e mm e e e e e e e - - 1
B8 79-- s 1
BVEGCTY ------mmmmmmm e mm oo - - 1
BY3GTA---- i - - 1
BSN7TWGT---------mmmmmm oo - 1
BCE- - 1
Fuses: 3amp - - - = = = = = = = = = = = = = = - - 3]
Pilot lamps - - = - - = = = = = - - - - - - - - - - -- 5
Cables:
CX-1208/U (6 ft0in) ------------- 1 e e e 72
CX-1208/U (0 ft 0in) - - = - = = = = = - - - r e 120

Page 9, paragraph 6b. After the third sentence,
add: A female connector and a mating male con-
nector are located on the rear of the chassis of
Amplifier-Power Supply AM-1634/TNH-2B. The
male connector, furnished with the equipment,
when inserted, prepares the equipment for local
operation. When removed, the remote control
circuit of the recorder-reproducer set is opened.
Insertion of the male connector of the remote
control device (not furnished) arranges this cir-
cuit for remote control operation of the equip
ment.

Page 5, figure 4 (Cl). Add the following note
to figure 4.

NOTE. ON THE AN/TNH-2B, ONLY 5 SPARE
FUSES AND 5 SPARE PILOT LAMPS ARE SUP-

PLIED: A SPARE SOUNDHEAD ASSEMBLY IS
NOT SUPPLIED.

2

Page 6, paragraph 6.

i. 1. (Added) Power able Assembly CX-
1208/U (10 ft O in:). This cable is a two-con-
ductor, rubber-covered, 10-foot cable, one end of
which is terminated with a female connector and
the other = terminated with a male connector.

Page 3, paragraph 7. Make the following
changes.

Change Recorder-Reproducer Subassembly
RD-1461/TNH-2A to read: Recorder-
Reproducer Subassembly RD-146/
TNH-2A.

Change the last item in the chart to read:
Power Cable Assembly CX-1208/U (10
ft 0 in.).

Add the following note to figures 6, 8, 9, 10,
11, 12, 27, 28, 29, and 42:

AGO 3846A



NOTE. ON THE AN/TNH-2B, A REMOTE CON-
TROL CONNECTOR IS LOCATED TO THE LEFT
OF THE POWER CABLE CONNECTOR AT THE
REAR OF THE AMPLIFIER CHASSIS.

21.1. Remote Operation of AN/TNH-2B
(Added)

To use the AN/TNH-2B with remote control,
proceed as follows:

a. Connect the equipment for the type of opera
tion desired (pars. 11 and 13).

b. Remove the remote control male connector
(furnished with the equipment), from the rear
of the amplifier chassis.

c. Insert the remote control unit male connector
into the 10-contact female connector on the rear
of the amplifier chassis.

d. Adjust the equipment controls (fig. 13) for
the type of operation desired (pars. 13-23).

e. Operate the recorder-reproducer set using
the remote control unit.

f. When remote operation is completed, remove
the remote control unit male connector from the
rear of the amplifier chassis.

g. Insert the male connector (b above) into the
female connector on the rear of the amplifier
chassis.

Page 24, paragraph 29a: Add the following
at the end of the chart:

ltem Function

Remote control connectof Provides a connection for re-
mote control operation.

Page 24, paragraph 30. In the second sentence,
after “authorized”, insert: by.

Page 33, paragraph 43. Add the following after
the paragraph heading:

Note. On the AN/TNH-2B, make sure the remote
control connector, (furnished with the equipment), isin-
serted in its receptacle ( rear of amplifier) (fig, 29.1)
before checking the equipment as indicated in the check
list below.

Page 40, paragraph 49. Make the following
changes:

In a, last sentence, change “capacitators’ to
read: capacitor.

In c, after the third sentence, insert: (On the
AN/TNH-2B, the dc circuit of solenoid

AGO 3546A

L202 is closed through Switch S208
through contacts H and F of connectors
P205 (fig. 50.1) and P103 (fig. 49.1),
and contacts 7 and 8 of connectors P105
and J107.

Page 41, paragraph 50b. After the second sen
tence, insert: (On the AN/TNH-2B, the 115-vol
dc output of rectifier CR201 is connected to the
coil of relay K202 through switches S202 and
S201, and through contacts H and F of connectors
P205 and P103, through contacts 7 and 8 of con
nectors P105 and J107, and through switch S207
(figs. 49.1 and 50.1. ).)

Page 41, paragraph 51b. After the first sen-
tence, insert: (On the AN/TNH-2B, the dc out-
put of the rectifier is connected to the high side of
the coil of relay K203 through switches S202 and
S201, through contacts H and F of connectors
P205 and J 107, and contacts 7 and 8 of connetors
P105 and J107, switch S205, and through con-
tacts 7 and 8 of relay K202). )

Page 47, paragraph 57b. Make the following
changes:

Tenth line, change “R304" to read: R302.

Eleventh line, change “R304" to read: R302.

Page 47, figure 26. Desgnate reference symbol
R303, and a value of 220 ohms to the cathode re-
sistor of tube V302A.

Page 49, paragraph 60. Insert the following in
the list:

Fig. No. Title

29.1 | Part of amplifier chassis (AM-1634/TNH-2B),
bottom view, showing connectors for remote
operation.

30.1 | Amplifier chassis (AM-1634/TNH-2B), re-
sistor-capacitor board (nearer to panel).

311 | Amplifier chassis (AM-1634/TNH-2B), re-
sistor-capacitor board (farther from panel).
341 | Voltage and resistance chart, amplifier (AM-
1634/TNH-2B).

49.1 | Amplifier (AM-1634 TNH-2B), schematic dia-
gram.

50.1 | Recorder-reproducer (RD-149/TNH-2B), sche-
matic diagram.

621 | Amplifier (AM-1634/TNH-2B), wiring dia-
gram.

531 | Recorder-reproducer (RD-149/TNH-2B), wir-
ing diagram.




Page 51, paragraph 63. Make the following
Changes:

In the heading, Change (flg 27,230, Defective connector P105. Replace connector P105.
and 31) to read: (flgs 27, 28, 29, 29.1, Defective connector J107, Replace connector J107.

Probable cause Remedy

30, anti 31).
In a, at the end of the first sentence, insert: Page 63, paragraph 67d At the end of the sub-
On the AM-1634/TNH-2B, measure the  paragraph, after “34,” insert: 34.1.
resistance between pins D and G of con- Page 63, paragraph 69. Under the paragraph
nector P 103. heading, after “49,” add: and 49.1.
In f, after “figure 34”7, add: or figure 34.1. Page 64, figure 34. Make the following
In g, after “figure 34", add: or figure 34.1. changes:
Page 57, paragraph 65. Add the following op- Pin 7 of XV103. Substitute 3.15 AC for “20”".
posite “symptom No. 1“ Pin 8 of X\VV103. Substitute 20 for “3.15 AC”.

PIO4  C104

0% J107

TM2583A~( 2+

Figure 29.1. (Added) Part of amplifier chassis (AM-1634{TNH—ZB), bottom view, showing connectors for remote
operation.



SIGNAL FROM LINE

TM2583A-C2-5

Figure 49.1. (Added) Amplifier (AM-1634/TNH-2B), schematic diagram.



TM2583A-C2-6

Figure 50.1. (Added) Recorder-reproducer (RD-149/TNH-2B), schematic diagram.
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TM2583A-C2-8

Figure 52.1. (Added) Amplifier (AM-1634/TNH-2B), wiring diagram.



TM2583A-C2-7

Figure 53.1. (Added) Recorder-reproducer, (RI) 148/TNH-2B), wiring diagram.



3,300

21
3,300
21
280

| 289
18X

.
100K

o

ci

[Ri63 |
[R16 ]
c12e

U J J
x x » Olx
@ [»]
g2 fF R oo o 23 8 S8 oo
NOTES:
1.ALL VOLTAGES ARE ABOVE THE LINE 4. ALL RESISTANCES MEASURED TO
AND ARE DC. GROUND WITH METER SELECTOR
2. AI_L#ERIEISI\IIETANCES ARE BELOW IN  PLAYBACK LEVEL , AND
3 ALL VOLTAGES MEASURED WITH RECORD LEVEL, AND PLAYBACK LEVEL
MULTIMETER TS-352/U CONTROLS OPERATED TO SETTING 10
(20000 OHMS/VOLT), OR EQUAL. TM2583A-C2-2

Figure 30.1. (Added) Arnplifier chassis (AM-1634/TNH-2B), resistor-capacitor board (nearer to panel).

o
olx ofX 2]o 0| x o|x o
2|9 S8 e g8 =g 8z

Q) O @ é
' 1
~ ® -
fald a ©
@ a x
® @
1 | | 1 1

O 6 x x x (L] x < o

W 0 o x =] W o 3 N @ X olx olx

& Q- o|d old oléd RIE 58 olo olo wln |8 ¥I& o=

NOTES:
1. ALL VOLTAGES ARE ABOVE THE 4. ALL RESISTANCES MEASURED TO

LINE AND ARE DC.

2. ALL RESISTANCES ARE BELOW
THE LINE.

GROUND WITH METER SELECTOR
IN PLAYBACK LEVEL , AND

3. ALL VOLTAGES MEASURED WITH RECORD LEVEL , AND PLAYBACK LEVEL

MULTIMETER TS-352/U

(20000 OHMS/VOLT, OR EQUAL CONTROLS OPERATED TO SETTING 10

TM2583A-C2-3
Figure 31.1. (Added) Amplifier chassis (AM-/1634/TNH-2B),resistor-capacitor board (farther from panel).

AGO 8846A
5



~

[

~

novEs PLAYBACK
ALL VOLTAGES ARE ABOVE THE PRE-AMPL
LINE AND ARE OC UNLESS TVIO4

OTHERWISE INDICATEOD
ALL RESISTANCES aRE BLLOW

RECTIFIER OSCILLATOR
XvIO8 xvI0?
3304 SYIWGTA Py 6SN7WGT

VOLTAGE AMPL
avios
5479

QUTPUT AMPL
AvVIOS
&CY

313ac
BRSRLY. T

THE LINE TWEG K NCe—— o N
ALL DC VOLTAGES ARE MEAS- . —_ -
URED WiTh MULTIMETER T5 - NC ® T(:ai:u 1,100
332/U(20000 OMMS / vOLT ), OR -29
£ouAL e
ALL AC VOLTAGES ARE MEAS- 29 o NC
UALO WITH MULTIMETER TS- 7T 500K 265 ——nC
332 /U 11000 OHMS /YOLT ), OR 21 e B sisac
U 2 EQUAL 1IZING AMPL %

. ALL RESISTANCES MEASURED 1O RECORD AMPL voLhég AMPL ]
GROUND wiTH [IAETRREE(TCTOM xvi03 A¥I02 ABA

K i AND 6cs 6SNTWGY
RECORD LEVEL] AND 3 '}‘_,‘_0
AYBA VLD ContmoLS

OPERATED TO SETTiNG [(Q). _3i3ac

. VOLTAGES AT PINS OF RYIOT > !g(_ 0
MEASURED WiTr swiTcH 5
PRESSED .C/ ,
NG« MO CONNECTION Pt o INPUT AMPL

_>P b VIO
. ~‘ 100K s879
10Q

-

Figure 34.1. (Added) Voltage

FRONT

and resistance chart, ampli

fier (AM-1634/TNH-2B).

TM2983A-C2-4

AGO 3846A



By Order of Wilber M. Brucker, Secretary of the Army:

MAXWELL D. TAYLOR,
General, United States Army,
Official: Chief of Staff.
HERBERT M. JONES,
Major General, United States Army,
The Adjutant General.

Distribution:
Active Army:

CNGB OS Sup Agencies
ASA Army Elet PG
Tec Svc, DA Sig Fld Maint Shops
Tec Svc Bd . Sig Lab
Hg CONARC ACS
CONARC Bd Mil Dist
CONARC Bd Test Sec Units org under fol TOE:
Army AA Cored 11-7C
OS Maj Cored 11-16C
OS Base Cored 11-57C
Log Cored 11-127R
MDW 11-128C
Armies 11-500R
Corps 11-557C
Div 11-587R
Ft & Cp 11-592R
Sp Wpn Cored 11-597R
Army Cml Cen 12-35R
Gen & Br Svc Sch 32-51R
Gen Depots 32-55R
Sig See, Gen Depots 32-56R
Sig Depots 32-57R
US Army Tng Cen 3367R
POE (OS) 33-77R
Trans Terminal Cored 45-500R (AA-AC)

Army Terminals
NG: State AG; units—same as Active Army.
USAR: None.
For explanation of abbreviations used, see SR 320-50-1.






TM 11-2583A
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TECHNICAL MANUAL
SOUND RECORDER-REPRODUCER SET AN/TNH-2A

™ 11-2583A
CHANGES No. 1

DEPARTMENT OF THE ARMY
W AasHINGTON 25, D. C., 9 March 1956

TM 11-2583A, 30 January 1956, is changed as follows:
Paragraph 5. Add the following after “Tape reels”:

Component

Tape splicer
Splicing tape . . . .
Leader and timing tape

Paragraph 6. Make the following changes:

f. Add the following after the last sentence:
Amplifier Case CY-1830/TNH-2A also
contains splicing tape, leader and timing
tape, and a tape splicer (fig. 4).

m. (Added) Tape Splicer (fig. 4). This is a
manually operated devicc used to splice torn
recording tape or to splice portions of the leader
and timing tape to the recording tape.

n. (Added) Splicing Tape (fig. 4). This is an
adhesive-type tape, % inch wide by 150 inches
long, used to splice torn recording tape or to
splice the leader and timing tape to the recording
tape for editing purposes.

0. (Added) Leader and Timing Tape (fig. 4).
This is a paper tape, ¥ inch by 150 inches long,
marked with multicolored spots spaced 15 inches
apart. The tape is spliced to the recording tape
to indicate the beginning and end of the recorded data.
The tape may be used to check the travel time (or
speed) of the recording tape.

Paragraph 13. Add the following to f:

To identify the program to be recorded,
splice a portion of the leader and timing
tape (par. 22) to the free end of the re-
cording tape and identify the program
on the face of the leader and timing
tape.

Paragraph 14. Make the following changes:

j. Add the following after the last sentence:
Use the leader and timing tape to identify
each red of tape (par. 13f).

I. Add the following after the last sentence:
Use the leader and timing tape to identify

TAGH 0T3A—-dar. J60473°—06

Required | Height Depth Width Volume | Weight
No. (in.) (in.) (in) (cu ft) (Ib
1 1% 5% 2% 0.015 0.25
2 3% 3 3 .03 .05
1 38 3 3 .015 .05
each set of intelligence. Splice the leader

and timing tape to the recording tape
(par. 22). Use a sufficient length of
leader and timing tape to provide a
suitable dead space. Identify each set
of intelligence by marking the face of
the leader and timing tape with the
appropriate information.

Paragraph 15f. Add the following: Use the
leader and timing tape to identify each tele-
phone conversation (par. 14l).

Paragraph 22.

22. Splicing Tape
(Superseded) (fig. 11.1)

Splice the recording tape as follows:

a. Place the two loose ends of the torn tape in
the tape guides with the glossy side of the tape up;
be sure to overlap the ends at least ¥ inch.

b. Lower the tape fingers.

c. Push the knob of the splicer back to the
miter position, and press the lever down (A, fig.
11.1).

d. Raise the lever.

e. Blow away the small pieces of tape that have
been cut from the tape.

f. Apply a small strip of splicing tape over the
cut ends of the recording tape (B, fig. 11.1).

0. Move the knob of the splicer to the trim
position and press the lever down. Trimmed
splicing tape should be slightly narrower than
the recording tape (C, fig. 1 1.1)

h. Remove the tape from the splicer.
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Figure 11.1. (Added) Splicing tape.

35. Lubrication

(Superseded) (fig. 17.1)

a. General. Under severe salt-air conditions,
apply a small quantity of Cleaning Compound to
the contacts of the INPUT SELECTOR SWITCH,
METER SELECTOR switch, and EQUALIZA-
TION switch (fig. 12) of the amplifier, and the
function switch of the audio amplifier (fig. 13 ) to
remove corrosion. Remove tile Cleaning Com-
pound residue and apply a very small quantity of
petrolatum (PET) to the contacts. Only a very
light coating of petrolatum is required once an-
nually under severe salt-air conditions.

b. Capstan Motor (fig. 17.1). Once every 1,000
hours of operation, lubricate the capstan motor as
follows:

(1) Remove the four 10-32 screws that secure
the louver to the front of the recorder-
reproducer and remove the louver. The
capstan motor is now exposed.

(2) Lift the oil filler cap, apply 2 drops of oil
(OAI) to the bearing and close the oil
filler cap.

(3) Examine the chassis for drops of oil and
remove oil if required.

(4) Replace the louver.

TAGO 5573A

90.1 Timing
(Added)

To check the tape-travel time of the recorder-
reproducer, proceed as follows:

a. Prepare the equipment for 7% ips operation
(par. 14).

b. Install and thread the leader and timing tape.

¢. Turn on the equipment and allow at least a
5-minute warmup time.

d. Press the PLAY and RECORD switches.

e. Check the timing, using an accurate stop
watch, by counting the number of colored patches
on the tape entering the soundhead assembly.
One hundred patches should enter the soundhead
in 3 minutes and 20 seconds.

f. If timing is incorrect by more than ¥z of 1
percent, check the power frequency and the pres-
sure roller adjustment (par. 78).

g. If timing is still incorrect, replace the capstan
motor (par. 73).

h. Move the 7%2"-15" switch to the 15" posi-
tion and check the timing at 15 ips. One hundred
patches should enter the soundhead in 1 minute
and 40 seconds.

i. If timing is incorrect, repeat procedure in f
and g above.
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CHAPTER 1

INTRODUCTION

Section |.

1. Scope

a. This manual contains information on
the operation, theory and maintenance of
Sound Recorder-Reproducer Set AN/TNH-2A
(fig. 1).

b. Forward comments on this publication
directly to Commanding officer, The Signal
Corps Publications Agency, Fort Monmouth,
New Jersey.

2. Forms and Records
a. Unsatisfactory Equipment Reports.

(1) DA Form 468, Unsatisfactory Equip-
ment Report, will be filled out and
forwarded to the Office of the Chief
Signal Officer as prescribed in SR 700-
45-5.

(2) DD Form 535, Unsatisfactory Report,
will be filled out and forwarded to
Commanding General, Air Materiel

Section |l.

3. Purpose and Use

Sound Recorder-Reproducer Set AN/TNH-
2A (fig. 1) is a self-contained portable electro-
mechanical half-track magnetic tape recorder
and reproducer for making and reproducing
sound recordings. The sound is recorded on
and reproduced from a 2,400-foot magnetic
tape moving-at a rate of either 7 % inches per
second (ips) or 15 ips.

a. Recorder. The equipment records speech
or music from a microphone, telephone line, or
program line source (par. 14, 15, and 16).

GENERAL

Command, Wright-Patterson Air
Force Base, Dayton, Ohio, as pre-
scribed in SR 700-45-5 and AF TO
00-35D-54.

b. Damaged or Improper Shipment. DD
Form 6, Report of Damaged or Improper Ship-
ment, will be filled out and forwarded as pre-
scribed in SR 745-45-5 (Army) ; Navy Ship-
ping Guide, Article 1850-4 (Navy) ; and AFR
71-4 (Air Force).

c. Preventive Maintenance Forms.

(1) DA Form 11-250, Operator First
Echelon Maintenance Cheek List for
Signal Corps Equipment, will be pre-
pared in accordance with instructions
on the back of the form (fig. 14).

(2) DA Form 11-251, Second and Third
Echelon Maintenance Check List for
Signal Corps Equipment, will be pre-
pared in accordance with instructions
on the back of the form (fig. 15).

DESCRIPTION AND DATA

b. Reproducer. Recordings may be repro-
duced (played back) immediately after rewind-
ing (while recording) or simultaneously while
recording through the self-contained loud-
speaker or the headset (par. 18), or an ex-
ternal 600-ohm program line, or an external
loudspeaker (par. 21).

c. Public Address. The recorder-reproducer
set may be used also as a public address set
(par. 21) to cover a limited area with the self-
contained loudspeaker in Audio Frequency
Amplifier AM-1249/U, or a large area with
suitable external loudspeaker (not supplied).

1



4. Technical Characteristics

Power source requirement. . . . 115 v ac, 60 crs, single
phase.
Power consumption:
Recorder- Reproducer Sub-
assembly RD-146/TNH-
2A and Amplifier-Power
supply AM-1251/TNH . . . 250 w.
Audio Frequency Amplifier

AM-1249/U .. .......... 60 w.

Audio power output . .. .... 8 w.
Frequency range:

Tape speed 15ips......... 50 to 10,000 cps +2 db.

Tape speed 7% ids . . ... ... 50 to 7,000 cps +2 db.
Input impedance:

Microphone . . ............ 150 ohms.

Bridge .. ................ 20,0000 hms

Line, balanced or unbalanced 600 ohms.
Number of tubes:
Amplifier-Power Supply

AM-1251/TNH . . ....... 8
Audio Frequency Amplifier
AM-1249/U . ........... 5.
Recording-reproducing medium:
TYPE . oo Magnetic tape, dual
track.
Tapesize.............. Y2 in. wide. 2,400 ft long.
Playingtime . .............. 1 hour, single track at

7 Y ips; 2 hours, both
tracks at 7 % ips;
% hour, single track

5. Table of Components

throu

at 15 ips; 1 hour, both
tracks at 15 ips.

Fast winding time . ......... 1 minute.
Fast rewinding time . ... .. .. 1 minute.
Headset................... 600-ohm impedance.
Microphone ................ Low impedance, dyna-
mic type.
Output impedance:
Ling...ooovvvieiinan.. 600 ohms, balanced.
Monitorjack ............. 50,000 ohms.
Loudspeaker ............. 8 ohms.
Headset:
Amplifier-Power Supply
AM-1251/TNH .. ... .. 600 ohms
Audio Frequency Amplifier
AM-1249/U ... ....... 8 ohms.
Loudspeaker (internal ) :
Type .. 8 in., dynamic, perman-
ent magnetic type.
Voice coil impedance.. . . ... 6 to 8 ohms.
Powerrating............. 8 w.
Oscillator frequency .. ....... 65 kc.
Flutter .................... Less than .2 per cent
root mean square
(rms) at 15 ips.
Wow...................... Less than .25 per cent
rms at 15 ips.
Distortion . ................. Less than 3 percent rms

at 8 watts output.

The following table lists the components of Sound Recorder-Reproducer Set AN/TNH-2A.

Required Height Depth Width Volum Weight
Component o ) s i cut) (Ib
Amplifier-Power Supply 1 7 14 19 11 25
AM-1251/TNH
Recorder-Reproducer Subassembly 1 6% 15% 19 1.2 39
RD-146/TNH-2A
Audio Frequency Amplifier 1 10 %2 7 19 .8 19
AM-1249/U
Sound Recorder-Reproducer Case 1 16% 21 21 4.2 36
CY-1831/TNH-2A
Amplifier Case CY-1830/TNH-2A 1 14 24Y, 21 Y 4.4 41
Dynamic Microphone M-65/U, 1 14 6
consisting of:
Dynamic Microphone 1 4% 2
M-44A/U
Microphone Stand 1 8 6
MT-1583/U
Electrical Headset H-118/U 1
Radio Frequency Cable Assembly 1 72
CG-1368/U
Power Cable Assembly 2 72
CX-1208/U (6 ft 0 in.)
Special Purpose Electrical Cable 1 240
Assembly CX-3322/U (20 ft 0 in.)




Component Re(lq\l%{red

Height Depth Width Volume Weight
(i) (ih) (in) ( (i

Tape Reels 16 (15 witape,
1 empty)
Running spares consisting of:
Tubes:
12AX7
5879
6V6
5Y3GT
6SN7GT
6C5
Fuses: 3 amp
Pilot (lamps)
Cables:
CX-1208/U
CG-1368/U
Soundhead assembly

PRR OO0ORRRRRRE

58 10% dia .04

72
72

6. Description of Equipment

a. General. Sound Recorder-Reproducer Set
AN/TNH-2A consists of Amplifier-Power
Supply AM-1251/TNH and Recorder-Repro-
ducer Subassembly RD-146/TNH-2A con-
tained in Sound Recorder-Reproducer Case
CY-1831/TNH-2A, and Audio Frequency
Amplifier AM-1249/U, Dynamic Microphone
M-65/U, Electrical Headset H-118/U, connect-
ing cables, and running spares contained in
Amplifier Case CY-1830/TNH-2A.

b. Amplifier-Power Supply AM-1251/TNH
(fig. 1). This unit contains the recording am-
plifier, the reproducer amplifier, the bias erase-
oscillator, and a power supply. The front panel
mounts the controls for operating these cir-
cuits, as well as a record level indicator, a
volume unit (vu) meter, and the necessary
connectors and jacks for interconnecting the
components. The rear panel of this unit mounts
the fuses and connectors for alternating cur-
rent (ac) input power. The rear panel is
accessible after opening the access door at the
rear of Sound Recorder-Reproducer Case CY-
1831/TNH-2A.

c. Recorder-Reproducer Subassembly RD-
146/TNH-2A (fig. 1). This subassembly is an
electromechanical unit which contains the tape-
transport mechanism, the sound head assembly,
and the operating controls mounted on the front
panel. The under portion of the panel mounts
the motors, the electronic components, and the
connectors for power and signals.

d. Sound Recorder-Reproducer Case CY-

1831/TNH-2A (fig. 2). This case is a gray,
aluminum-clad, plywood case containing Re-
corder—Reproducer Subassembly RD-146/
TNH-2A and Amplifier-Power Supply AM-
1251/TNH. .A door on the rear of the case
provides access to the input power connector
and fuses.

e. Audio Frequency Amplifier AM-1249/U
(fig. 1). This unit contains a power amplifier
and a power supply circuit. The front panel
mounts the loudspeaker, a level control, a selec-
tor switch, a pilot light, fuse, and the necessary
output jacks. The rear panel of the unit mounts
the power connector and signal input connec-
tor. The rear panel is accessible after opening
the access door at the side of Amplifier Case
CY-1830/TNH-2A.

f. Amplifier Case CY-1830/TNH-2A (fig, 3).
This case is an aluminum-clad, plywood case
containing Audio Frequency Amplifier AM-
1249/U. Dynamic Microphone M-65/U, Elec-
trical Headset H-118/U, Power Cable Assem-
bly CX-1208/U, the interconnecting cables, a
spare sound head assembly, running spares, 15
reels of tape, one empty reel, and spare cables
are stored within the case.

g. Dynamic Microphone M-65/U (fig. 1).
The microphone is a low-impedance directional-
type microphone with a connector. The micro-
phone consists of Dynamic Microphone M-
44A/U and Microphone Stand MT-1583/U.

h. Electrical Headset H-118/U[ (fig. 4) The
headset is a high-fidelity, dynamic-type, 600-
ohm headset with a 5-foot connecting cord
terminated with a telephone plug.



Figure 2. Sound Recorder-Reproducer Set AN/TNH-2A, carrying case.

TM25838-%

Figure 3. Amplifier Case CY-1830/TNH-2A, cover removed, rear view, showing
location of stowed material.
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i. Power Cable Assembly CX-1208/U (6 ft
0 in.) This cable assembly is a
conductor, rubber-covered, 6-foot cable, one end
of which is terminated with a female connector
and the other end is terminated with a male
connector.

j. Radio Frequency Cable Assembly CG-
1368/U (fig.|4). This 6-foot, shielded, single-
conductor, rubber-covered coaxial cable is ter-
minated at one end in a female connector and
at the other end in a telephone-type plug
(PL-55).

k. Special Purpose Electrical Cable Assem-
bly CX-3822/U (20 ft 0 in.)[(fig. 4)] This 20-
foot two-conductor, shielded, rubber-covered
cable is terminated on one end with a female
connector and at the other end with a recessed
male connector.

7. Nomenclature Versus Common Names

The following chart lists nomenclatures and
their respective common names used in this
manual.

Nomenclature

Common name

Sound Recorder-Reproducer Set
AN/TNH-2A

Recorder-Reproducer Subassembly

—RD-1461/TNH/2A

Amplifier-Power Supply
AM-1251/TNH

Audio Frequency Amplifier
AM-1249/U

IAmplifier Case CY-1830/TNH-2A

Sound Recorder-Reproducer Case
CY-1831/TNH-2A

Dynamic Microphone M-65/U

Electrical Headset H-118/U

Power Cable Assembly
CX-1208/U (6 ft)

Special purpose Electrical Cable
Assembly CX-3322/U (20 ft)

Radio Frequency Cable Assembly
CG-1368/U

Power Cable Assembly

CX-1208/U (6 ft)

Recorder-reproducer
set

Recorder-reproducer
Amplifier
Audio amplifier

Audio amplifier
carrying case
Recorder-reproducer
carrying case
Microphone
Headset
Interconnecting

power cable
Microphone cable
Output cable

Power cable




CHAPTER 2

INSTALLATION

8. Packaging Data
(fig. 5)

When packaged for export shipment, the
equipment in the carrying cases is placed
in moistureproof containers and packed in two
wooden boxes. The following chart lists the
contents and dimensions of each box.

Box Dimension (in. ) Volume Wﬂght
NO. MHeignt | width | Depth | (curt) |
1 23 27 27 9.4 140
2 20 3l 21 10 150

9. Unpacking and Checking
(fig. 5)

a. General. When unpacking the equipment,
be careful not to damage the carrying case by
thrusting tools into the interior. Follow the
directions given below.

b. Unpacking.

(1) ‘Place the wooden packing case close
to the operating site.

(2) Cut and fold back the metal straps.

(3) Remove the nails with a nail puller.
Remove the wooden cover and one
side of the wooden packing case.

(4) Slit the moistureproof barrier, and
lift out the outer corrugated carton.

(5) Open the outer corrugated carton by
cutting the sealing tape. Do not dam-
age the carton.

(6) Slit the moisture-vaporproof barrier,
and lift out the inner corrugated
carton.

(7) Open the inner corrugated carton by
cutting the tape that seals it. Remove
the desiccant, and lift the carrying
case out of the carton.

(8) Open the carrying cases by unfasten-
ing the latches. Check the contents
against the packing slip.

(9) Inspect the equipment thoroughly for
shipping damage.

10. Installation of Equipment

a. General. The recorder-reproducer set is
packaged with all tubes and fuses in place,
and with one end of the interconnecting power
cable connected to the amplifier. The recorder-
reproducer set may be rack-mounted (fig. 6)
or it may be installed as a desk or table unit
with the components in their respective carry-
ing cases (fig. 1) (with the carrying cases
stacked or separated). Allow enough room for
operating the equipment.

b. Setting up Equipment in Carrying Cases.

(1) Unlatch and remove the covers of
both carrying cases.

(2) Move the ON-OFF switch (fig. 7) on
the recorder-reproducer to the OFF
position.

(3) Turn the RECORD LEVEL control
(fig. 12) of the amplifier to the 0
position.

(4) Turn the INPUT SELECTOR
SWITCH of the amplifier to the MIC.
position.

(5) Turn the METER SELECTOR con-
trol of the amplifier to the RECORD
LEVEL position.

(6) Connect the microphone cable to the
INPUT connector (fig. 8) of the am-
plifier by lining up the key on the
microphone cable connector with the
keyway on the INPUT connector, and
pushing the connector.

(7) Open the access door at the back of
the recorder-reproducer carrying case

7
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Figure 5. Sound Recorder-Reproducer Set AN TNH-2A, packing and packaging diagram.



and insert the female connector of
the interconnecting power cable in
the input power connector (fig. 12)
on the rear of the amplifier chassis.
Connect the male connector of the
cable to a 115-volt 60-cycle per sec-
ond (cps) power source.

Note. For telephone recordings, in-
sert the male connector of the inter-
connecting power cable in the AUX
OUTLET receptacle as described in
paragraph 11.

c. Setting up Equipment in Rack (fig. 6).

(1) To rack-mount the equipment, remove
the four screws that hold the ampli-
fier to its carrying case; remove the
four screws that hold the audio am-
plifier to its carrying case, and remove
the eight screws that hold the re-
corder-reproducer to its carrying case.

(2) Lift the recorder-reproducer out of
the carrying case and disconnect all
cables. Identify each cable with a tag
to indicate the correct connections.

(3) Install the recorder-reproducer in a
vertical position in a standard rack.
Below the recorder-reproducer, install
the amplifier, and below the amplifier
install the audio amplifier.

(4) Connect each cable to the proper
connectors.

11. Connections to Telephone or Program
Line
a. Telephone Line Connection. The recorder-
reproducer set must be connected to a tele-
phone line through authorized equipment such
as Tone Warning Group OA-145/GT (refer to
TM 11-2088 Tone Warning Group OA-145/
GT). The OA-145/GT provides an audible note
that informs the telephone user that the con-
versation is being recorded. To connect the
OA-145/GT to the recorder-reproducer set, set
up the equipment (par. 10) and proceed as
follows :
(1) Turn the INPUT SELECTOR
SWITCH of the amplifier to the 600
BAL. position (fig. 12).
(2) Rotate the RECORD LEVEL control
to the 5 position. This setting may
have to be changed later during the

recording operation to increase or de-
crease signal strength as required.

(3) Insert the telephone plug, at the end

of the headset cord, in the EAR-
PHONES jack.

(4) Connect the male connector of the

power cable to the AUX OUTLET
receptacle at the rear of Tone Warn-
ing Generator Control C-638/GT.

(5) Modify Special Purpose Cable Assem-

bly CX-1278/U (part of the OA-
145/GT ) as follows:

(@) Remove the plug from one end and

replace it with a suitable connector
to mate with the INPUT connector
of the amplifier of the recorder-
reproducer set.

(b) Dress the end of the black con-

ductor and solder it to terminal 2
of the connector.

(c) Dress the end of the white con-

ductor and connect it to terminal 3
of the connector.

(d) Connect the cable shield to terminal

1 of the conductor.

(6) Connect the components of Tone

Warning Group OA-145/GT as de-
scribed in TM 11-2088. Connect the
amplifier INPUT connector through
the CX-1278/U to terminals marked
T, R, and S of the terminal board
marked RECORDER INPUT located
on the rear of the C-638/GT as
follows:

(a) Connect the spade terminal of the
black wire of the CX-1278/U to the
terminal marked T.

(b) Connect the spade terminal of the
white wire of the CX-1278/U to
the terminal marked R.

(c) Connect the shield of the CX-
1278/U to the terminal marked S.

(7) Connect the power cable of the C-

638/GT to a 115-volt 60-cps power
source.

Note. With The recorder-reproducer
set and the tone warning group con-
nected as described above, the equip
Tent will start to record telephone
conversations when the PLAY and
RECORD switches are pressed (par.
15).
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b. Program Line Connections (fig. 10). The
connection between the recorder-reproducer set
and the program line consists of a two-con-
ductor shielded cord terminated at one end
with a connector suitable for connection to the
program line and at the other end with a
female connector that mates with the INPUT
connector on the amplifier. To connect the
equipment, proceed as follows:

(1) Set up the equipment (par. 10).

(2) Fabricate the connecting cord to the
required length and terminate the
cord with appropriate connectors.

(3) Connect the two-conductor shielded
cable across the program line. Con-
nect the other end of the cable to the
INPUT connector on the amplifier.

(4) Turn the INPUT SELECTOR
SWITCH to the 600 BAL. position for
a balanced line; to the 600 UNBAL.
position for an unbalanced line; or
to the BRIDGE position if bridging is

desired. (Bridging is used to avoid
loading a program line excessively by
utilizing the relatively high-impedance
bridging input circuit of the ampli-
fier.)

(5) Insert the plug at the end of the head-
set cord into the EARPHONES jack.

12. Service Upon Receipt of Used or Recon-
ditioned Equipment

a. Follow the instructions given in para-
graph 9 for unpacking and checking the equip-
ment.

b. Check the used or reconditioned equip-
ment for tags or other indications of changes
in wiring of the equipment. Note the changes
in appropriate places in the technical manual.

c. Check all operating controls for ease of
operation.

d. Install the equipment, if necessary, as
directed in paragraph 10.

11
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CHAPTER 3

OPERATION

Section |. OPERATION UNDER USUAL CONDITIONS

13. Preliminary Procedure

a. Install the equipment (par. 10).

b. Turn the editing knobs (fig. 7) on the
supply reel and the take-up reel spindles
counterclockwise and lift the knobs off the
spindles.

c. Insert the hub adapter (located on the
spindles into the reel before mounting; do not
mount the reels on the hub adapters. Mount a
full reel of tape on the supply reel (left-hand)
spindle, and mount an empty take-up reel on
the take-up (right-hand ) spindle (fig. 7).

d. Place the editing knobs on the reels; be
sure that the pin on the spindle is engaged in
the hole in the editing knob; push the knob.
Tighten the knob by turning it clockwise.

e. Open the gate on the sound head assembly
by pulling the gate knob (fig. 7).

f. Remove and discard the adhesive tape
from the end of the recording tape.

g. Thread the tape in the path indicated in
figure 7. Insert the end of the tape in one of
the slots in the take-up reel. Turn the take-up
reel 2 or 3 turns counterclockwise to wind the
tape onto the reel and also to remove any slack
in the tape.

h. Close the tape gate by pushing the gate
knob. This will assure that the tape fits against
the recorder-reproducer, and erase heads in the
sound head assembly.

14. Microphone Recording
(fig. 8)

During the recording operation, intelligence
stored on the tape will be erased (removed)
before new intelligence is recorded. To record
with a microphone, proceed as follows:

a. Connect and prepare the equipment for

operation (par. 10/ and[13).

b. Move the 7% 15" switch on the recorder-
reproducer (fig. 7) to the desired speed.

c. Turn the EQUALIZATION switch of the
amplifier (fig. 12) to the 7%z I.P.S. or the 15
1.P.S. position to correspond with the setting
indicated in b above.

d. Move the ON-OFF switch on the recorder-
reproducer to the ON position.

e. Press the PLAY switch on the recorder-
reproducer.

f. Press the RECORD switch on the ampli-
fier; the RECORD INDICATOR should glow.

g. Talk into the microphone in a normal
manner. Adjust the RECORD LEVEL control
(fig. 12) until the meter indicates 100 on sound
peaks. A decrease in distance between the op-
erator's mouth and the microphone may cause
the meter needle to indicate above 100. If this
should happen, increase the distance rather
than reset the RECORD LEVEL control.

h. When the recording is completed, press
the STOP switch on the recorder-reproducer.

i. To start recording again, repeat the in-
structions given in e, f and g above.

j. If a recording requires more than one
reel of tape, have additional reels for immedi-
ate use to minimize loss of desired recorded
intelligence. Identify each reel to assure con-
tinuity of playback.

k. If a playback is desired to establish a re-
cording continuity, follow the playback opera-
tion procedures outlined in paragraph 18.

I. If two or more programs or sets of intelli-
gence are to be recorded on the same tape, be
sure that a dead space (no recorded informa-
tion ) is provided between the two programs
or sets of intelligence.

13
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m. If it is desired to record intelligence on
the second track of the tape, remove the edit-
ing knobs on the reels, remove the reels and
re-install the reels in the following manner:

(1) Turn the full reel (the reel of tape
just recorded) upside down.

(2) Place the full reel on the supply spin-
dle (left-hand), and place the empty
reel on the take-up reel spindle
(right-hand).

(3) Thread the tape (par. 13) and repeat
instructions given in e, f, g, and h
above.

n. Stop the equipment as directed in para-
graph 23.

15. Telephone Line Recording
(fig. 9)

To record a telephone conversation, proceed
as follows:

a. Install the recorder-reproducer set and
connect Tone Warning Group OA-145/GT as
described in paragraphs 10 and 11 respectively,
and as shown in[figure 9]

b. Operate Tone Warning Generator Con-
trol C-638/GT as directed in TM 11-2088.

c. Insert the connector on the end of the
headset cord in the EARPHONES jack on the
amplifier panel

d. Listen in with the headset. When the
conversation begins, press the PLAY and then
the RECORD switches on the recorder-repro-
ducer and on the amplifier; the RECORD indi-
cator of the amplifier should glow. Adjust the
RECORD LEVEL control until the vu meter
indicates between 60 and 100 (-3 to O decibels
(db)). The vu meter should indicate 100 on
sound peaks.

e. At the end of the conversation, press the
STOP switch on the recorder-reproducer.

f. Continue to listen in with the headset. If
the telephone conversations are frequent, pro-
vide about %2 minute of dead tape between
recordings.

g. At the end of the recording, move the
ON-OFF switch on the recorder-reproducer to
the OFF position. All pilot lamps should extin-
guish.

h. If no further recordings are anticipated,
stop the recorder-reproducer set (par. 23).

16. Program Line Recording
(fig. 10

To record from a program line, proceed as
follows:

a. Install and connect the equipment (par.
10 and 11).

b. Make the necessary connections for moni-
toring (par. 17).

c. Thread the tape (par. 13).

d. Move the ON-OFF switch to the ON posi-
tion. Allow 5 minutes for warm up.

c. Monitor the incoming program using the
headset or loudspeaker (par. 17). Adjust the
RECORD LEVEL control until the vu meter
indicates 100 on sound peaks.

f. When ready to record, press the PLAY
switch on the recorder-reproducer and the
RECORD switch on the amplifier.

g. If the tape runs out, reverse the tape
(par. 14m) and record on the second track.

h. At the end of the recording period, press
the STOP switch on the recorder-reproducer.
Stop the equipment (par. 23).

17. Monitoring Operation

Monitoring a recording may be accomplished
by using the headset with the amplifier or by
using the headset or the loudspeaker with the
audio amplifier. The necessary connections anti
switch positions required for preparing the
recorder-reproducer set for monitoring are
covered in a below. The monitoring operaiicm
is outlined in b below.

a. Providing for Monitoring.

(1) Amplifier. Proceed as follows:
(@) Insert the headset plug in the EAR-

PHONES jack on the amplifier
panel (fig. 12

(b) Move the LINE TERMINATION
switch to the OFF position.

(c) Monitor the recording (par. 15 or
16) as described in b below.

(2) Audio amplifier. Proceed as follows:
(a) Open the access door at the side of
audio amplifier carrying case and
check to see that the female connec-
tor at the end of the interconnect-
ing power cable is connected to the
male connector on the rear panel of
the audio amplifier. Also check to

15
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see that the male connector at the
other end of the interconnecting
power cable is inserted in the fe-
male connector at the rear of the
amplifier chassis.

(b) Insert the headset plug in the
PHONES jack on the audio ampli-
fier panell (fig. 13)]

(¢) Turn the function switch to the
PHONES position and monitor the
recording as described in b below.
To monitor, using the self-contained
loudspeaker, turn the function
switch to the SPEAKER position.
To use the headset and the loud-
speaker, turn the function switch to
the SPEAKER PHONES position.

b. Monitoring a Recording. The following
monitoring procedure applies to either the
amplifier (a(1) above ) or the audio amplifier
(a(2) above). Proceed as follows:

(1) Listen to the recording for quality.
Turn the METER SELECTOR switch
to the RECORD LEVEL position.
If required, adjust the RECORD
LEVEL control to keep the vu meter
indicator from passing the 100 mark
on the sound peaks.

(2) Turn the METER SELECTOR switch
to the BIAS position, The vu meter
should indicate 100.

(3) Turn the METER SELECTOR switch
to the ERASE position. The vu meter
should indicate 100.

(4) Adjust the PLAYBACK LE 0
MONITOR LEVEL control
[and 13), depending upon which ampli-
fier is being used, for comfortable
sound volume m the ‘headset. For con-

trol of loudspeaker volume, adjust the
MONITOR LEVEL control only.

(5) Return the METER SELECTOR
switch to the RECORD LEVEL posi-
tion and adjust the RECORD LEVEL
control as required during the record-
ing to keep the vu meter indicator
from passing the 100 mark on sound
peaks.

18. Reproducing or Playback Operation

(fig. 11)]

To playback a recording, proceed as follows:
a. Connect and prepare the equipment (par.

10[and 13)]

b. Move the METER SELECTOR switch to
the PLAYBACK LEVEL position| (fig. 12)]

c. Set the PLAYBACK LEVEL control to
the 8 position. This setting may have to be
changed during operation.

d. Connect a headset to the PHONES (fig]
[13)]or EARPHONES jack. If the
headset is connected to the PHONES jack on
the audio amplifier, move the function switch
to the PHONES position. If the information is
to be played back for a small audience, move
the function switch to the SPEAKER or the
SPEAKER PHONES position.

e. To serve a large group of listeners lo-
cated at some distance from the equipment,
use a suitable external loudspeaker (par. 4).
Insert the external loudspeaker plug in the
EXTERNAL SPEAKER jack on the audio
amplifier, and turn the function switch to
either the SPEAKER or the SPEAKER
PHONES position. This will disconnect the
internal loudspeaker.

f. Be sure that the recorded reel of tape is
in place on the supply reel spindle.

g. Move the ON-OFF switch to the ON
position; wait about 5 minutes. When ready
to play back, press the PLAY switch on the
recorder-reproducer.

h. To select the portion of tape to play,
wind or rewind the tape for the desired infor-

mation [(par. 19 hnd 20). |After reaching the

approximate location of the desired material on

the tape, use the editing knobs |(fig. 7)| to

rotate the reels as required to reach the exact
location.

i. Adjust the sound level by rotating the
PLAYBACK LEVEL control to the desired
setting.

J. When finished with the playback opera-
tion, press the STOP switch on the recorder-
reproducer. Stop the equipment (par. 23).
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19. Rewinding Operation

To rewind the tape, proceed as follows:

a. At the end of a recording or playback
operation, press the STOP switch on the
recorder-reproducer.

b. Grasp_the gate knob on the sound head
assembly and open the gate.

c. Press the REWIND switch. One minute
is required to rewind a full 10 ¥2-inch reel. The
equipment will shut down when the end of the
tape comes off the take-up reel and frees the
automatic switch arm and tape guide

d. If a full tape rewind is not necessary,
press the STOP switch and close the gate on
the soundhead after rewinding the tape to the
approximate location; use the editing knobs
to find the desired recording. Record-
ing or reproducing is not possible unless the
gate is closed.

e. If the tape breaks during rewind, the
equipment will stop. Splice tape as directed in
paragraph 22.

20. Fast Forward Operation

To wind the tape quickly, proceed as follows:

a. Grasp_the gate knob on the soundhead
assembly and open the gate.

b. Press the WIND switch. One minute is
required to wind a full 10% inch reel of tape.

c. When the desired portion of tape becomes
available, press the STOP switch. Close the
gate and use the editing knobs to locate the
exact place on the tape.

d. If the tape breaks during the fast wind
operation, the equipment will stop. Splice the
tape as directed in paragraph 22.

21 Public_Address Operation

To use the recorder-reproducer set as a public
address set, proceed as follows:

a. Connect the equipment as directed in para-
graphs 10 and 13.

b. Connect the microphone to the INPUT
connector on the amplifier[(fig. 12)]

c. Move the INPUT SELECTOR SWITCH to
the MIC position.

d. Adjust the MONITOR LEVEL control on
the audio amplifier to the 5 position. This set-
ting may have to be changed later.

e. Move the METER SELECTOR switch to the
RECORD LEVEL position.

f. Move the function switch on the audio
amplifier to the SPEAKER position.

g. Connect a suitable external loudspeaker
(par. 4) to the EXTERNAL SPEAKER jack
on the audio amplifier.

h. Move the ON-OFF switch to the ON
position; wait about 6 minutes.

i. Speak into the microphone. Adjust the
MONITOR LEVEL control on the audio ampli-
fier for the desired level of sound. If the howl-
ing (acoustic feedback) occurs, either the
speech delivery is too loud, the setting of the
MONITOR control is too high, or the micro-
phone is not located correctly. Correct this
condition by relocating the loudspeaker or
microphone.

j. At the end of the delivery, stop the equip-
ment as directed in paragraph 23.

22. Splicing Tape
Splice recording tape as follows:

a. Place the two loose ends together glossy
side up; be sure to overlap the ends about
% inch and cut across the ends at a 46° angle.

b. Place the ends of the tape on a flat sur-
face, with the glossy side of the tape up.

c. Butt the ends together and secure them
with splicing tape. or ordinary gummed cellu-
lose (Scotch) tape. Be sure that the splicing
tape is placed parallel to the cut ends, and then
press firmly.

d. Trim the splicing tape, so that the spliced
joint is slightly narrower than the tape. This
will prevent jamming of the tape when the
tape is pulled past the sound heads.

23. Stopping Operation

To stop the equipment, proceed as follows:

a. Press the STOP switch on the recorder-
reproducer (fig. 7)

b. Move the ON-OFF switch on the recorder-
reproducer to the OFF position.

¢c. Turn the RECORD LEVEL and the PLAY-
BACK LEVEL controls to the 0 position. Also
turn the MONITOR LEVEL control to the 0
position.

d. Remove the power cable plug from the
power receptacle if the equipment is to be out of
service for a long period of time.
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Section |l.

24. General

The operation of the recorder-reproducer set

may be difficult in regions where extreme cold,
heat, humidity and moisture, or sand condi-
tions prevail. Procedures that minimize the
effects of these unusual climatic conditions are
given in paragraphs 25, 26, and 27.

25. Operation in Arctic Climate

Extreme cold followed by moisture-laden
warmth causes condensation to form on and
in the equipment. A high B voltage across wet
terminals may cause damaging current paths
to form. Dry the equipment thoroughly. Cover
the equipment immediately after use to retain
equipment operating temperature for a longer
time.

OPERATION UNDER UNUSUAL CONDITIONS

26. Operation in Desert Climates

To prevent equipment failure in areas sub-
ject to extremely high temperatures, low hu-
midity, and excessive sand, dust, and dirt,
operate the equipment in a sandproof shelter.
When not in use, keep the equipment covered
to keep out sand, dirt, and dust.

27. Operation in Tropical Climates

In damp, tropical climates of high relative
humidity, condensation occurs on and in the
equipment whenever the temperature of the
equipment is sufficiently lower than the warm,
moisture-laden air. To minimize this condition,
cover the equipment immediately after use to
retain the dry heat. Turn the equipment on
daily to generate enough dry heat to insure
freedom from the effects of moisture and
fungus growth.
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CHAPTER 4

ORGANIZATIONAL MAINTENANCE

Section 1. CONTROLS AND INSTRUMENTS

Note. This section describes, locates, and illustrates the operating controls and instruments.

28. Controls and Indicators and Their Uses

(fig. 7]

The following charts list the controls and
indicators on the front panels of the compo-
nents of the recorder-reproducer set and de-
scribe the function of each.

a. Amplifier| (fig. 12)|

Control

Function

Control

Function

RECORD INDICATOR

RECORD switch

EQUALIZATION switch

Vu meter

LINE TERMINATION
switch

Neon lamp; indicates that
equipment is ready to re-
cord.

When pushed, arranges cir-
cuits for the recording
function, causes the REC-
ORD INDICATOR to light
and starts tape movement
(if the PLAY (b below)
switch has been pressed
first).

Rotary switch; increases the
high frequency response of
the recording amplifier for
7 Y-ips operation.

Indicates recording level,

playback level, bias level

and erase-oscillator current
as selected by operation of
the METER SELECTION
switch.

In the OFF position, provides
for better impedance mat.
thing between the ampli-
fier and audio amplifier.

In the ON position, permits
suitable disconnection of
audio amplifier from amp-
lifier by providing substi-
tute loading of the play
back amplifier output.

METER SELECTOR
switch

ON-POWER

RECORD LEVEL
control

INPUT SELECTOR
SWITCH

PLAYBACK LEVEL
control

Four-position switch used as
follows: PLAYBACK
LEVEL: indicates the
playback amplifier output.
RECORD LEVEL: indi-
cates recording amplifier
output. BIAS: indicates
bias level. ERASE: indi-
cates erase-oscillator cur-
rent.

Pilot light; indicates power
is connected to the ampli-
fier and audio amplifier.

Adjusts the signal level for
the recording operation.

Four-position switch; pro-
vides for the following
types of input:

MIC. for microphone;

BRIDGE for high impe-
dance;

600 BAL. for 600 ohms bal-
anced line;

600 UNBAL. for 600 ohms
unbalanced line.

Adjusts the playback signal
level.

b. Recorder-Reproducer | (fig. 7).

Control

Function

ON-OFF switch

STOP switch

Opens and closes the ac powel
circuit for the entire equip-
ment.

Energizes the brake circuit;
stops rotation of the take-
up and the supply motors;
closes the circuit to the
solenoid to release the cap-
stan roller; stops tape
movement.
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Control

Function

PLAY switch

REWIND switch

WIND switch

7Y% -15", switch

Automatic switch arm

Closes the ac circuit to the
drive motors for playback
operation; releases the
brake solenoids; closes the
circuit to engage the cap-
stan roller; starts tape
movement.

Closes the ac circuit to the
supply-reel motor and re-
leases the brakes to permit
rewind operation.

Closes the ac circuit to the
take-up motor and releases
the brakes to permit fast
forward operation.

Selects either 7 Y-ips or 15-
ips speed of the capstan
motor, to provide for slow-
er or faster tape move-
ment.

Energizes the brake circuit
to stop rotation of the take-
up and supply motor when
the tape breaks. Also opens
circuit of solenoid to re-
lease the capstan roller.

29. Connectors and Jacks

The following charts list the connectors and
jacks on the front and rear panels of the com-
ponents of the recorder-reproducer set and
indicate the function of each.

a. Amplifier

Item Function

c. Audio Amplifier|(fig. 13)]

Control

Function

INPUT connector | Connects the input signal (to be
recorded ) to the input of the
recording amplifier input stage.

OUTPUT Connects the output of the play-
connector back amplifier to the input of
a broadcast console or equiva-

lent.

MONITOR jack Connects the output of the play-
back amplifier to the input of
the audio amplifier.

EARPHONES jack| Connects the headset to the out-
put of the playback amplifier.

Function switch

POWER pilot lamp

MONITOR LEVEL con-
trol

Selects the desired operation
for monitoring public ad-
dress;

PHONES for headset opera-
tion;

SPEAKER-PHONES for
speaker and headset op-
eration simultaneously;

SPEAKER for loudspeaker
operation.

Indicates that ac power is
connected to the audio
amplifier.

Varies the sound level of the
audio amplifier output.

Input power Provides a connection for the
connector power cable.
Monitor power Provides a connection for the in-
connector terconnecting power cable.
b. Audio Amplifier[(fig. 13)]
Item Function
Input power Connects the input sc power to
connector the audio amplifier from the
amplifier.
Input signal Connects the input signal to the
connector audio amplifier from the amp-
lifier.

PHONES jack Connects the headset to the out-
put of the audio amplifier.

EXTERNAL Connects an external loudspeaker
SPEAKER jack | to the audio amplifier output
for increased audience cover-

age.

Section IIl. ORGANIZATIONAL TOOLS AND EQUIPMENT

30. General

Only common hand tools or equipment
(par. 31) are required for organizational
maintenance. The tools, parts, supplies, and
test equipment necessary to perform organiza-
tional maintenance are authorized appropriate

publications.
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31. Organizational Maintenance Tools and
Materials

The tools and materials listed below are used
in performing organizational maintenance on
the recorder-reproducer set. Gasoline will not
be used as a cleaning fluid.

Alcohol Cleaning brush



Lint-free cloth

Oil, Lubricating, Aircraft Instrument
(OAI)

Sandpaper, #0000

Cleaning Compound (Fed stock No.
7930-395-9542)

Section Il

32. Definition of Preventive Maintenance

Preventive maintenance is work performed
on equipment (usually when the equipment is
not in use) to keep it in good working order.
Preventive maintenance minimizes equipment
breakdowns and interruptions in service.

33. Use of Preventive Maintenance Forms
(fig. 14{and
a. DA Form 11-250.

(1) DA Form 11-250 is a preventive
maintenance check list to be used by
the operator as directed by his com-
mander.

(2) Items not applicable to the recorder-
reproducer set are lined out on figure
14. References in the ITEM block in
the figure are to paragraphs in this
manual which contain additional
maintenance information pertinent to
the particular item.

b. DA Form 11-251.

(1) DA Form 11-251 is a preventive
maintenance check list to be used by
a second echelon repairman as di-
rected by his commander.

(2) Items not applicable to the recorder-
reproducer set are lined out on[figurel
13. References in the ITEM block
in the figure are to paragraphs in this
manual which contain additional
maintenance information pertinent to
the particular item.

34. Preventive Maintenance Techniques

Recommended materials are listed in para-
graph 31. Good preventive maintenance prac-
tice requires that all fittings, screws, bolts, and
nuts be tightened carefully to avoid stripping
and other damage. It is important to remove
Cleaning Compound residue with a clean lint-
free cloth. Use only Cleaning Compound on

Petrolatum, technical, (PET)
Electron Tube Test Set TV-7/U
Multimeter TS-297/U

Tool Equipment TS-113

PREVENTIVE MAINTENANCE SERVICES

electrical contacts, then wipe the contacts dry.
Corrosion may be removed with #0000 sand-
paper and Cleaning Compound.

Caution. Prolonged breathing of Cleaning
Compound fumes is dangerous. Be sure that
adequate ventilation is provided. Cleaning
Compound is flammable; do not use it near a
flame.

a. Daily Items.

(1) Check for completeness and general
condition of the equipment. The com-
ponents are listed in paragraph 5.

(2) Remove dirt and moisture from the
carrying cases, the front panels, con-
trols, connectors, power receptacles,
tape reels, tape, and all mechanical
parts on the panels.

(3) Inspect the seating of all. fuses of the
amplifier and the audio amplifier.

(4) Inspect the seating of all pilot lamps.

(5) Inspect all operating controls for
binding, scraping, excessive looseness,
and positive action.

b. Weekly Items.

(1) Check all connectors for chips, cracks,
or corrosion.

(2) Inspect the exposed surfaces of both
carrying cases for rust, corrosion, or
mildew.

(3) Inspect the panels of all units for
rust, corrosion, scratches, and dam-
aged finishes.

(4) Inspect the power cable and other
cables for kinks, breaks, deteriora-
tion, and loose connections.

(5) Inspect the control knobs, switch
knobs, and meter for looseness. Check
all exterior fastenings.

(6) Inspect the meter for damaged glass
or case.

(7) Clean and inspect the microphone and
headset.
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OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR S(GNAL CORPS EQUIPMENT
PUBLIC ADORESS, RECOROER, REPRODNCER

INSTRUCTIONS: See other eide

EOU) PUENT NOMENC LATURE €QU I PHENT SERIAL NO.
SOUND RECORDER—REPRODUCER SET AN/TNH-2A 149

LBGEND POR MARIING COMDITIONS: v Satisfactory; I Adjasusent, repair or replacemest required; ® Defect corrected.

NOTR: Strike ot items sot applicable.

DAILY
L JRAI]
»o. ITEW N0 |
sluwlv |wlv]rls
11 \SPECT UNIT FOR COMPLETEMESS - WICROPWOWE, MEADSET, CORDS, CABLES, ACCESSORVES, RUMNING SPARES. v
PARK
2
CLEAN EXTERIOR OF COMPORENTS OF DIRT, GREASE, GRINE, CORROSION, OfL. v
: ’ ’ ’ PAR.34a(2)
, i
CLEAN PLUGS AMD ELECTAICAL COMMECT |ONS OF CORROS!1ON, TARNISH, DIRT, OVST, GREASE, OIt.
. . DIRT, owaT, O pn sagz) |8
WEEKLY
[ )
no. I1TEM g &|wo. ITEM ok
2= &
* | INSPECT EXTERIOR OF COMPOWENTS FOR RUST, CORROSION, LOGSE V| INSPECT €LECTRICAL CONMECT 1ONS FOR FIRMNESS OF SEATING,
OR MISSING SCREWS, CwiPPED PAINT, CRACKS. ~ PROPER COMTACT, T IGNTHESS, CORNOS IO, GREASE, OIL, OIAT, |4~
PAR. PAR 340(2)
5
INSPECT CORDS ANO CABLES FOR LOOSE TERMINALS, FRAYED, CUT & | (uSPECT PLUGS FOR CHIPS, CRACKS, CORRGSION, TAMNISH
OR GOVGED INSULATION OR JACKET 1N, BROKEW CONDUCTORS® s~ R0UGHNESS, BENOS. ' ' o ' @
PAR 34b(4) PAR.34b(I)
§ | rienren - Loost txverior scacws, mouTs, FasTEwings, 9 | OPEMATE UNIT AND CHECK FOR SMOOTHNESS, UNUSVAL NOISES,
HOUNT 1963 . PAR. 34 0(5) 'd SQUEARS, VIBRATIONS, CORRECT OPEMATION. pop 34) i~

10 |F DEFICIENCIES WOTED ARE WOT CORRECTED OURIMG INSPECTION, 18D ICATE ACT 10N TAKEN FOR CORRECTIOW.

- —
DA, .‘m11-& ACPLACES DA AGO PORN ¥19, 1 DEC 50, WNICH IS OBsOLETE.

Figure 14. DA Form 11-250.
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SECOMD AND THIROD ECNELON MAINTENANCE CMECK L1ST FOR SIGMAL CORPS EQUIPMENT
PUILIC ADDRESS, RECORDCA, PUPRODVCLE

'IONS: See sther side
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Figure 16. Tube location diagram, audio amplifier.
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(8) Check and clean the capstan and cap-

stan roller.
(9) Check the equipment for normal op-
eration.
Caution; Disconnect all power

(par. 23) from the recorder-repro-
cer before performing the following
operations. Upon completion, recon-
nect power (par. 10) and check for
satisfactory recording and playback
operation of the equipment (par. 14
and 18).

c. Monthly.

(1) Inspect all tubes |(fig. 16| and [17)

tube clamps, and tube shields for
proper seating.

(2) Inspect tubes for cracked envelopes.
Check tube sockets for cracks and
loose connections.

(3) Inspect all potentiometers in the am-
plifier and audio amplifier for dirt
and loose connection.

Section V.

35. Lubrication

The only part of the recorder-reproducer set
requiring lubrication is the capstan motor.
This should be done after 1,000 hours of op-
eration; use oil (OAIl). Under severe salt-air
conditions, a very light protective coating of
petrolatum (PET) may be applied to the con-
tacts of the INPUT SELECTOR SWITCH,
METER SELECTOR switch, and EQUALI-
ZATION switch of the amplifier, and
the function switch of the audio amplifier
after cleaning the contacts with
Cleaning Compound. Remove Cleaning Com-
pound residue before applying the petrolatum.

36. Weatherproofing

a. General. Signal Corps equipment, when
operated under severe climatic conditions, such
as prevail in tropical, arctic, and desert re-
gions, requires special treatment and mainte-
nance. Fungus growth, insects, dust, corrosion,
salt spray, excessive moisture and extreme
temperatures are harmful to most materials.

b. Tropical Maintenance. A special mois-

tureproofing and fungiproofing treatment has
been devised which, if properly applied, pro-

(4) Inspect all electrolytic capacitors in
all three units for leaks or bulging.

(5) Inspect resistors for cracks, chipping,
and discoloration.

(6) Tighten the mounting bolts for all
transformers in the amplifier and
audio amplifier.

(7) Inspect all transformers in the audio

amplifier for evidence of overheating.

Check the moistureproof and fungi-

proof varnish for cracks and chipping,

(9) Check and clean the heads in the

sound head assembly.

Check the loudspeaker in the audio

amplifier.

Check all soldered connections in the

three chassis.

12) Check all motors.

13) Clean the fan of the capstan motor.

14) Check and clean all chassis connectors

) Check all name plates, panel mark-

ings, and chassis markings for legi-
bility.

LUBRICATION AND WEATHERPROOFING

vides a reasonable degree of protection. This
treatment is explained in TB SIG 13, Moisture-
proofing and Fungiproofing Signal Corps
Equipment, and TB SIG 72, Tropical Mainte-
nance of Ground Signal Equipment.

c. Arctic Maintenance. Special precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely
low temperatures are explained in TB SIG 66,
Winter Maintenance of Signal Equipment and
TB SIG 219, Operation of Signal Equipment
at Low Temperatures.

d. Desert Maintenance. Special precautions
necessary to prevent equipment failure in areas
subject to extremely high temperatures, low
humidity, and excessive sand and dust are ex-
plained in TB SIG 75, Desert Maintenance of
Ground Signal Equipment.

37. Rustproofing and Painting

a. Rust and corrosion may be prevented by
touching up bared surfaces. Use #000 or #0000
sandpaper to clean the surface down to the
bare metal; produce a bright smooth finish.

Caution: Do not use steel wool; minute
particles may enter the equipment and cause
shorting or grounding of parts.
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b. If a touch-up paint job becomes neces-

use sandpaper to complete the preparation of

sary, remove rust from the case by cleaning Bﬁilntin%.tﬁgﬁ%gaint.with a small brush. Use

corireded metal with Cleaning Compound an

y a paint.

Section V. TROUBLE SHOOTING AT ORGANIZATIONAL
MAINTENANCE LEVEL

38. General

a. The trouble shooting and repairs that
can be performed at the organizational mainte-
nance level (operators and repairmen) are
limited in scope by the tools, test equipment
and replaceable parts issued. Practical trouble
shooting makes use of the senses in locating
such faults as burned-out fuses, broken cords,
and defective tubes.

b. The paragraphs that follow in this sec-
tion will help in locating the faulty circuit.

39. Visual Inspection
a. Failure of this equipment to operate prop-
erly is caused usually by one or more of the
following faults:
(1) Worn, broken, or disconnected cords
or plugs.
(2) Burned-out fuses.
(3) Defective tubes.
(4) Defective motors or tape transport
mechanism.

b. If the fault is not immediately apparent,
check as many of the items listed above as is
practicable before starting a detailed examina-
tion of the equipment parts. If possible, obtain
information from the equipment operator re-
garding equipment performance when trouble
occurred.

40. Electron Tube Replacement Procedure

To avoid excessive replacement of electron
tubes, follow the procedure outlined below.

a. Inspect cables, connections, and the gen-
eral condition of the equipment before remov-
ing electron tubes.

b. Isolate the trouble, if possible, to a par-
ticular unit or section of the equipment.

c. If a tube tester is available, remove and
test one tube at a time. Substitute new tubes
only for those which are defective.

d. If a tube tester is not available, trouble
shoot by the following tube substitution
method:

(1) Replace any suspected tubes, one at a
time, with new tubes. Note the sockets
from which the original tubes were
removed. If the equipment becomes
operative, discard the last tube re-
moved.

Note. The erase-oscillator may
function with one tube and not an-
other, even though both tubes are
new. If practicable, retain any re-
moved tube until its condition is
checked by a suitable test instrument,

(2) Reinsert the remaining original tubes,
one at a time, in the original sockets.
If equipment failure occurs during
this step, discard the last original
tube. DO NOT LEAVE A NEW
TUBE IN A SOCKET IF THE
EQUIPMENT OPERATORS SATIS-
FACTORILY WITH THE ORIGI-
NAL TUBE.

(3) If there is an insufficient number of
spare tubes:

(&) Substitute a new tube for an origi-
nal tube. Similarly, check each orig-
inal tube, in turn, until the equip-
ment becomes operative.

(b) Often it is possible to remove a
tube from one section of the equip-
ment without affecting the section
being checked. In this case, trouble
shoot the defective section using
this tube as a substitute spare.

Note. If a replacement for a bad
tube becomes defective, check the
adjustment and condition of’ com-
ponent parts of the tube circuit.
Otherwise, continued tube replace-
ment will effect only temporary re-
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pair and more serious troubles may
result.

e. If tube substitution does not correct the
trouble, reinsert the original tubes in the origi-
nal sockets before forwarding the defective
equipment for higher echelon repair.

(1) As a general rule, discard tubes
when:

(@) A test in a tube tester or other
instrument shows that the tube is
defective.

(b) The tube defect is obvious. For
example, the glass envelope is
broken or a connecting prong or
lead is broken.

(2) Do not discard tubes merely because
the tubes have been used for a speci-
fied length of time. Satisfactory oper-
ation in a circuit is the final proof of
tube quality. The tube in use may
work better than a new one.

(3) Do not discard tubes merely because
they fall on or slightly above the mini-
mum acceptability value when checked
in a tube tester. It must be recog-
nized that a certain percentage of
new tubes fall near the low end of
the acceptability range of the tube
specification and, therefore, start their
operational life at a value fairly close
to the tube tester retention limit.
These tubes may provide satisfactory
performance throughout a long period
of operational life at the near limit
value.

(4) Use special care in withdrawing a
miniature tube from its socket. Do
not rock or rotate the top of a minia-
ture tube when removing it from a
socket; pull it straight, out. The ex-
ternal pin and the wire lead sealed
in the glass base are two different
metals which are butt-welded together
where the pin appears to enter the
glass. Rocking or rotating the tube
bends the pins, this tends to break
the weld or cause a resistance or in-
termittent joint to develop.
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(5) A preferred type electron tube, type
5Y3WGTA, has been developed as a
direct replacement for tube type 5Y3.
This tube may be used interchange-
ably in the amplifier and audio am-
plifier power supply circuits.

41. Fuse Replacement

When replacing a defective fuse in either
the amplifier or the audio amplifier, be sure
that the correct fuse is used. Use only a
3-ampere fuse. Do not use a fuse rated higher

than 3 amperes, serious damage to the equip-

ment may occur.

42. Trouble Shooting by Using Equipment

Performance Check List

a. General. The equipment performance
check list (par. 43) may help the operator to
locate trouble in the equipment. The check list
indicates the item to be checked, the conditions
under which the item is to be checked, the
normal indications and tolerances of correct
operation, and the corrective measures the op-
erator can take. To use this list effectively,
follow the items in numerical sequence.

b. Action or Condition. For some items, the
information given in the Action or condition
column consists of various switch and control
check settings which are made when the item
is checked. For other items, it represents an
action that must be taken to produce the
normal indication given in” the Normal indica-
tions column.

c. Normal Indications. The normal indica-
tions listed are the visible and audible signs
that the operator should observe after apply-
ing the information given in the Action or
condition column. If the indications are not
normal, the operator should apply the recom-
mended corrective measures.

d. Corrective Measures. Most of the correc-
tive measures listed are those within the scope
of the operator. If the trouble cannot be cor-
rected by the operator, trouble shooting by an
experienced repairman is necessary. However,
if the tactical situation requires that the
equipment be maintained, the operator must
keep the set in operation as long as possible.



43. Equipment Performance Check List
a. Recording.

ltem | Action or Normal Corrective

No. tem condition Indications measures

1 | Cable (microphone, inter-con-| Connect all components. | Connectors fit se- | Apply proper pressure

netting and power). curely. on connectors.

2 | Function switch, audio Operate to the PHONES

amplifier. position.
3 | MONITOR LEVEL control. | Turn to a setting of 8.
RECORD LEVEL control. Turn to a setting of 5.

5 | INPUT SELECTOR switch. | Move to the MIC

position.
P]1 6 | METER SELECTOR switch. | Move to the RECORD
R LEVEL position.
El 7| EQUALIZATION switch. Move to the 15 I.P.S.
P position.
'FAQ 8 | Headset. Connect to the EAR-
A PHONES jack.
71 o | Supply reel. Install the supply reel
0 and adapter.
R| 10 | Take-up reel. Install the take-up reel.
Y| 11 | Tape gate. Open the gate.

12 | Recording tape. Thread the tape. Tape tension closes
automatic safety
switch S202.

13 | LINE TERMINATION Move to the OFF

switch. position.

14 | Tape gate. Close the gate.

15| 71 -15” switch. Operate to the 15"

position.

16 | Soundhead assembly. Check tape. Tape fits correctly in | Turn the take-up reel
the soundhead as- to take up any slack
sembly. in the tape.

17 | ON-OFF switch. Operate to the ON Pilot lamps light, fila- | Check the power cable

position. ments of the tubes and connections.
S light Check the fuses
T (par. 41).
A Check the pilot lamp.
R Check the tubes
T (par. 40).
Check the ON-OFF
switch.
Replace the defective
fuses, tubes, and
pilot lamps.
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[tem It Actign or _~Normal Corrective
No. em condition indications measures
18 | RECORD switch. Press the switch. RECORD INDI- Check the switch.
C|ATOR lamp Check the lamp and
glows. : A
replace if defective.
19 | PLAY switch. Press the switch. Tape moves from left |Check all connections.
to right (as viewed _
from front panel ). [Check the switch.
Check the tape thread-
ing (par. 13).
Check the gate.
20 | RECORD LEVEL control, Talk into the microphone | Vu meter indicates |Check the microphone,
vu meter. and adjust the 100 on loud sounds. cable and connector.
RECORD LEVEL Sound is heard in heck th
control. the headset. Check the meter.
Check the RECORD
LEVEL control.
Check the headset and
cable.
21 | METER SELECTOR switch. | While talking into the | Recorded voice is [Check the switch.
microphone, operate heard in the head-
the METER SELEC- set by the monitor.
TOR switch to the
PLAYBACK LEVEL
position.
22 | Headset. Connect to the PHONES |[Recorded tape is heard |Check the headset.
jack. in the headset. Check the cables.
Check the PHONES
jack.
23 | PLAYBACK LEVEL While listening to the | Vu meter indicates [Check the PLAY.
control. recorded sound, adjust 100 on peak of BACK LEVEL
the PLAYBACK sound. control.
LEVEL control.
24| METER SELECTOR While talking into the | Vu meter indicates |Turn in equipment for
switch. microphone,  operate 100, approximately. | bias adjustment.
the METER SELEC-
TOR switch to the
BIAS position.
25| METER SELECTOR While talking into the | Vu meter indicates | Turn in equipment for
switch. microphone, operate 100, approximately. | erase adjustment.
the METER SELEC-
TOR switch to the
ERASE nposition,
26| STOP switch. Press the switch. Tape movement stops | Check the switch.
RECORD indicator
i &%nguisfegf"to Check the RECORD
indicator,
211 Tape gate. Open the gate. Tape is removed from | Check the gate.

the contact with the
sound head.
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Item ltem Normal Action or Corrective

No. Indications condition measures

28 | WIND switch. Press the switch. Tape winds quickly. | Check the switch.
Check the relays.

29 | STOP switch. Press the switch. Tape movement stops. | Check the switch.

S Check the relays.

T | 30 | REWIND switch. Press the switch, Tape rewinds quickly. | Check the switch.

0 Check the relays.

p | 31 | STOP switch. Press the switch. Tape movement stops. | Check the switch.

32 | ON-OFF switch. Move to the OFF posi- | All pilot lights are
tion. extinguished.
All motors stop.
b. Playback.
Item Item Action or “Normal Corrective
No. condition indications measures
1 | Cables, interconnecting Connect to proper con- | Connectors fit prop- | Apply proper
and power. nectors. erly. pressure.
2| Function switch, audio Move to the PHONES
amplifier. position.

P 3| PLAYBACK LEVEL Turn to the 5 position.

R control.

E| 4| METER SELECTOR Move to the PLAYBACK

) switch. LEVEL position.

Al 5| LINE TERMINATION Move to the OFF posi-

R switch. tion.

Al 6 Headset. Connect to the EAR-

T PHONES jack.

Supply reel. Install a reel of recorded

of 7 tape.

R 8 Take-up reel. Install the reel.

Y|l ® Tape. Open the gate, thread | Tape fits correctly in | Turn take-up reel
the tape, close the the soundhead as- take up any slack
gate. sembly. Tape ten- the tape.

sion closes the auto-
matic safety switch.
10 | ON-OFF switch. Operate to the ON posi- | Pilot lamps light, fila- | Check the cables.

g tion. ments of the tubes | Check the fuses.

o glow. (par. 41)

Il 11 ] PLAY switch. Press the switch. Tape moves from | Check the tape tram

lﬁ supply reel. Sound port mechanism.

E is heard in the | Check the headset,

N headset. Check the jack.

T| 12] PLAYBACK LEVEL Listen to playback, ad- | Meter indicates 100 | Check the connection

P control; vu meter. just PLAYBACK on signal peaks. Check the meter.

% LEVEL control. Check the control.

F | 13 | Headset. Connect to the PHONES | Playback is heard in | Check the connector

0 jack. the headset.

ﬁ 14 [ Function switch audio Turn to the SPEAKER | Sound is heard in the [Check the loudspeaker

A amplifier. PHONES position. loudspeaker,

?&T 15| External loudspeaker. Connect to the EX- | Sound is heard in the |Check the loudspeaker

E TERNAL SPEAKER external loud-
jack. speaker.

-?- 16 | Same as items 31 and 32

0 in a above.

P
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CHAPTER 5

THEORY

44. General

The recorder-reproducer set has the follow-
ing major interrelated components; recorder-
reproducer, amplifier, and audio amplifier
(fig. 48, 49, and 50).

a. Recorder-reproducer. The recorder-repro-
ducer drive system consists of a two-speed cap-
stan motor (B202), a take-up reel motor
(B201), and a supply-reel motor (B203). The
sound head assembly consists of the erase
head (E203), the recorder head (E202), and
the reproducer head (E201). A half-wave
power supply circuit consists of a selenium
rectifier (CR201) and a filter capacitator
(C203). The power supply delivers direct-
current (dc) voltage for energizing relays
K201, K202, and K203, solenoids L201, L202,
and L203 of the recorder-reproducer, and K101
of the amplifier.

b. Amplifier. The amplifier consists basically
of a power supply circuit, a recording amplifier
circuit, a playback amplifier circuit, an erase-
oscillator circuit, and the volume level (vu)
meter circuit.

(1) Power supply circuit. The power
supply consists of full-wave rectifier
V108 ( 5Y3GT) and a filter circuit.
The power supply delivers dc voltage
for the B+ and screen circuits and
ac and dc filament voltages for the
tubes in the amplifier and erase-oscil-
lator circuits. (Filaments of tubes
V101, 104, and V105 are dc fed to
minimize hum pick-up. )

(2) Recording amplifier circuit. The re-
cording amplifier consists of four
resistance-coupled amplifier stages,
tube V101 (5879 pentode tube), tube
V102A (one-half of dual triode

6SN7), tube V102B (the other half),
tube V103 (6C5 triode tube), and an
equalizer circuit consisting of a re-
sistance-capacitance network to cor-
rect the frequency response of the
amplifier. The output of the recording
amplifier is connected to the recorder
head in the amplifier group.

(3) Playback amplifier circuit. The play-
back amplifier consists of three resist-
ance-coupled amplifier stages, tubes
V104 and V105 (5879 pentode tubes)
and tube V106 (6C5 triode tube). The
output of the playback amplifier is
fed to OUTPUT connector P102,
EARPHONES connector J104, and
MONITOR connector J105.

(4) Erase-oscillator circuit. The erase-
oscillator circuit is a 65-kilocycle (kc)
oscillator that consists of tube V107
(6SN7 dual triode) and a tuned tank
circuit. The oscillator voltage erases
unwanted recordings and provides a
high frequency magnetic bias that
improves the quality of the recording.

(5) Volume level (vu) meter circuit. Vol-
ume level meter M101 is connected
across the output terminals of the
playback amplifier. Meter M101 indi-
cates the level of sound during record-
ing and playback operation. The meter
is used also to indicate bias and erase
currents.

c. Audio Amplifier. The audio amplifier con-
sists of a power supply circuit, a voltage
amplifier-phase inverter circuit, a push-pull
power-amplifier circuit, and a loudspeaker. The
audio amplifier is used for monitoring and for
public address set operation.
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(1) Power supply circuit. The power sup-
ply circuit consists of full-wave rec-
tifier tube V301 (5Y3GT) and a filter
circuit. The power supply delivers dc
voltages for the B+ and screen cir-
cuits and ac voltages for the filaments
of the tubes in the audio amplifier.

(2) Voltage amplifier-phase inverter cir-
cuit. The voltage amplifier-phase in-
verter circuit consists of tube V302
(12AX7 dual triode). The tube de-
livers signal voltage for the push-pull
power-amplifier stages.

() Push-pull power-amplifier circuit. The
power-amplifier circuit consists of
tubes V303 and V304 (6V6GT pen-
tode) connected in push-pull. The
tubes deliver audio power to the loud-
speaker.

45. Recording Block Diagram
(fig. 18)

a. The signal paths through the sound
recorder-reproducer set with the equipment
operating as a recorder are as follows:

(1) The input signal from either the
microphone or the incoming line is
fed into input amplifier tube V101
through the contacts of INPUT SE-
LECTOR SWITCH S101, which is
used to select the correct circuit for
the type input signal supplied.

(2) The amplified output of tube V101 is
fed to amplifier tube V102A through
RECORD LEVEL control R110 which
is used to control the level of the
signal fed to tube V102A.

(3) The amplified signal is fed through
the equalization circuit to amplifier
tube V102B, amplified again, and then
fed to recording amplifier tube V103.

(4) The output of tube V103 is connected
to the recorder head in the sound
head assembly through contacts 6 and
7 of record relay K101.

(5) During the recording, the output of
erase-oscillator tube V107 is fed
through an interconnecting cable to
erase head E201 in the sound head
assembly.

b. For monitoring purposes, a portion of
the recording amplifier is fed to, and amplified
by, the playback amplifier as follows:
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(1) A portion of the output signal of tube
V102A is fed to voltage amplifier tube
V105 through the contacts of METER
SELECTOR switch S102.

(2) The amplified output of tube V105
(fig. 19) is fed to output amplifier
tube V106, and then to OUTPUT con-
nector P102, EARPHONES jack J104,
and MONITOR jack J105 (fig. 19).

(3) A portion of the output of tube V106
is fed back to the cathode of tube
V105 as a negative feed-back voltage.

(4) Tube V105 output is connected
through METER SELECTOR switch
S102 to EARPHONES jack J104, to
OUTPUT connector P102, or to the
audio amplifier through a connection
to MONITOR jack J105.

(5) LINE TERMINATION switch S106
is used to close a circuit to load the
playback amplifier output when using
a headset with other than a 600-ohm
impedance or when the audio ampli-
fier is not connected to the amplifier.

46. Playback Block Diagram
(fig. 19)

The signal paths with the equipment oper-
ated as a reproducer, are as follows:

a. The recorded signal from the reproducer
head in the sound head assembly is fed into
playback pre-amplifier tube V104,

b. The output of tube V104 is fed to tube
V105 through. an equalization circuit and
through the PLAYBACK LEVEL control,
which regulates the strength of the signal fed
into voltage amplifier tube V105.

c. The signal then follows the same path
described in paragraph 45b. In this mode of
operation, the volume level (vu ) meter is con-
nected across the output of tube V106 to indi-
cate the level of sound being played back.

47. Audio Amplifier, Block Diagram

The signal paths, with the audio amplifier
connected to the output of V106 for monitoring
purposes, are as follows:

a. The signals from OUTPUT connector
P102 are fed to amplifier phase-inverter tube
V302 through MONITOR INPUT connector
J303.
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Figure 19. Block diagram of playback circuit.
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Figure 20. Block diagram of audio amplifier.
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b. The signal is amplified and inverted in
phase.

c. The amplified and phase-inverted signals
are applied to push-pull, power-amplifier tubes
V303 and V304.

d. The output of the audio amplifier is fed
through function switch S301 to internal loud-
speaker LS301 (or to an external loudspeaker
through connection to EXTERNAL SPEAKER
jack J301) or to a headset through connection
to PHONES jack J302. Connection of an ex-
ternal speaker in EXTERNAL SPEAKER jack
J301 disconnects the internal loudspeaker.

e. A portion of the output is fed back to the
cathode of tube V302 as a negative feed-back
voltage.

48. Recorder-reproducer
(fig. 36

The recorder-reproducer contains the tape-
transport mechanism, necessary tape-transport
controls, the soundhead assembly, and a power
supply circuit.

a. Tape-transport Mechanism. The tape-
transport mechanism consists of two-speed
capstan motor B202 and tape drive assembly,
supply-reel motor B203, take-up reel motor
B201, and the necessary tape guides, brakes,
solenoids, and relays.

b. Controls. The controls consist of ON-
OFF switch S203, STOP switch S201, PLAY
switch S206, REWIND switch S207, WIND
switch S205, 7%2"-15” switch S204, and auto-
matic shut-off arm switch S202.

c. Soundhead Assembly. The soundhead as-
sembly contains the erase head, the recorder
head, the reproducer head, the tape guides,
and connector P204.

d. Power Supply. The power supply circuit
consists of a selenium rectifier and a filter
circuit which supplies dc voltage for operating
the relays, the brakes, and the solenoids.

49. Recording or Playback Circuit
(fig. 49 and 50)

a. With the tape threaded properly and the
equipment for recording (par. 14) or play-
back (par. 18), 115 volts ac is connected to
the windings of all motors and to the input of
the recorder-reproducer power supply. Resistor
R202 is connected in series with the windings
of take-up motor B201 through contacts of
relay K201. Resistor R203 is connected in
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series with the winding of supply motor B203,
also through contacts of relay K201. The cir-
cuit of two-speed capstan motor B202 is closed
through the contacts of 7%2"-15” switch S204.
Capacitators C201, C202, and C204 are motor
start capacitators used to provide adequate
motor starting torque.

b. With PLAY switch S206 closed, the dc
circuit to the winding of relay K201 is closed
through contacts 3 and 4 of relay K202. Relay
K201 closes and completes the ac circuit to
supply motor B203 through contacts 5 and 4
of relay K201, and through R203. The action
also completes the ac circuit to take-up” motor
B201 through contacts 12 and 9 of relay K201
and tapped resistor R202. Resistors R202 and
R203 reduce the voltage to the windings of the
motors to reduce the starting torque.

c. Solenoids L201 and L203 of brakes O 201
and O 203 respectively are connected to one
side of the dc circuit through the closed con-
tacts of automatic safety switch S202 and
push-to-open STOP switch S201. The dc circuit
is closed through contacts 6 and 7 of relay
K201. Solenoid L202 of drive roller O 202 is
connected to the low side of the dc circuit and
the circuit is closed through contacts 11 and
2 of relay K201 and contacts 3 and 4 of relay
K202. With the brake solenoids energized, the
brakes are released and the motors are free to
rotate. With drive roller solenoid L202 ener-
gized, the pressure roller assembly is engaged
and presses the tape between the pressure
roller and the tape capstan drive.

d. The action of the capstan drive and the
pressure roller feeds the tape from the supply
reel onto the take-up reel. Supply motor B203
drives the supply-reel spindle and develops
enough drag on the tape to provide the correct
tensioning of tape against the automatic switch
arm (of switch S202); the take-up motor
drives the take-up reel spindle to prevent tape
spilling.

e. During recording, the tape is pulled past
the erase head, the recorder head, and the
reproducer head in successive order. Informa-
tion, previously recorded on the tape, is erased
by the magnetic field of the erase head.

f. The power supply circuit consists of
selenium rectifier CR201, limiting resistor
R201, and filter capacitor C203, The ac input
(115 volts) is rectified by CR201 and filtered



by R201 and C203. The output voltage of the
power supply is 115 volts dc with full load.

50. Fast Rewinding Circuit
(fig. 50)

a. With the tape threaded properly and the
equipment operated for rewinding (par. 19),
115 volts ac is connected to the winding of
supply motor B203 and to the input of the
recorder-reproducer power supply. Solenoids
L201 and L203 of brakes O 201 and O 203 are
energized and the brakes are released, Solenoid
L202 of drive roller O 202 is not energized
and the pressure roller therefore is not pressed
against the tape capstan drive thus releasing
the tape metering action. Supply motor B203
rapidly rewinds the tape onto the supply reel.

b. One side of the 115-volt ac line is con-
nected to the input of the selenium rectifier,
and the other side of the line is connected to
the low side of the rectifier circuit. The 115-
volt dc output of the rectifier is connected to
the coil of relay K202 through contacts of
safety switch S202, STOP switch S201, and
REWIND switch S207. The circuit, when
closed through contacts 8 and 7 of relay K201,
energizes relay K202 and applies 115 volts dc
to the coil of relay K201 through holding con-
tacts 9 and 12 of relay K202.

c. Ac power is now connected to the wind-
ing of supply motor B203, through contacts 3
and 4 of K203 and 4 and 5 of relay K202.

d. Solenoids L201 and L203 of brake O 201
and O 203 are connected to the 115-volt dc
output of the rectifier and the circuit is com-
pleted through contacts 11, 2, and 4 of K202.

51. Fast Winding Circuit
(fig. 50)

a. With the tape threaded properly and the
equipment operated for fast wind operation
(par. 20), 115 volts ac is connected to the
winding of take-up motor B201 and to the
input of the selenium power supply. Relays
K203 and K202 and solenoids L201 and L203
of brakes O 201 and O 203 are therefore ener-
gized with dc; solenoid L202 of O 202 is not
energized however. Take-up motor B201 rap-
idly rewinds the tape onto the take-up reel.

b. The output of the rectifier is connected
to the coil of relay K203 through automatic
safety switch S202, STOP switch S201, closed
contacts 8 and 7 of relay K202, and WIND

switch S205. The circuit is completed through
contacts 8 and 7 of K201, thus energizing relay
K203. This applies 115 volts dc to the coil of
relay K203 through holding contacts 9 and 12
of relay K203. With relay K203 energized, 115
volts dc is also applied to the coil of relay
K202 through contacts 7 and 6 of relay K203.
The circuit to the coil of relay K202 is closed
through contacts 8 and 7 of relay K202, ener-
gizing the relay. With relay K202 energized,
115 volts dc is applied to holding contacts 9
and 12 of relay K202.

c. Ac power is connected to take-up motor
B201 through the contacts of ON-OFF switch
S203 and capacitor C201. The circuit is com-
pleted through contacts 5 and 4 of relay K203
and contacts 5 and 4 of relay K202.

d. Solenoids L201 and L203 of brake O 201
and O 203 are connected to the 115-volt dc
output of the rectifier and the circuit is com-
pleted through contacts 11, 2, and 4 of relay
K202.

52. Recording Input Circuit

a. Microphone (fig. 21). With the micro-
phone connected to INPUT connector P101,
and INPUT SELECTOR SWITCH S101 oper-
ated to the MIC. position, incoming signals
from the microphone are connected across the
primary of transformer T101 through contacts
8 and 9 of the rear section of switch S101, and
8 and 6 of the front section of switch S101.
Signal information is induced into he secon-
dary of transformer T101 and then to pin 1
(control grid) of tube V101. Resistor R160
provides a low-impedance path to ground to
reduce hum level.

b. Bridging input[(fig. 22).] A bridging
input circuit is a high-impedance circuit con-
nected across a program line. The high im-
pedance is used to prevent excessive loading
of the line. The incoming signal at INPUT
connector P101 is connected across a balanced
input circuit consisting of resistors R102 and
R103, through contacts 8 and 10 of the rear
section, and 6 and 9 of the front section of
switch S101. The signal from the program line
is applied to the primary of T101 from the
junction of voltage divider resistors R101 and
R160, and the circuit is closed from trans-
former T101 to the junction of voltage divider
resistors R104 and R159, through contacts 2
and 3 of the rear section of switch S101.
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Resistors R159 and R160 are also used to pro-
vide the correct impedance loading for the
primary of transformer T101.

c. Balanced Input[(fig. 23)] With INPUT
SELECTOR SWITCH S101 in the 600 BAL.
position and a signal source connected to
INPUT connector P101, the input circuit is
similar to that for bridging, except that re-
sistors R105 and R106 are connected across
the input. The junction of the resistors is
grounded through contacts 2 and 3 of the front
section of switch S101.
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d. Unbalanced Input. This circuit is the
same as the circuit for balanced input except
that the ground connection at the junction of
R105 and R106 is removed.

53. Recording Amplifier and Erase-oscillator
circuit
(fig. 24 and 49)

a. Genera/. The input signal to the amplifier
is taken from the microphone input, the tele-
phone, or a program line. The signal is ampli-
fied successively by input amplifier tube V101,
equalizing amplifier tube V102A, voltage am.
plifier tube V102B, and recording amplifier
tube V103. The output of the recording ampli-
fier is fed to the recorder head in the sound
head assembly. The erase-oscillator output is
connected to the erase head in the sound head
assembly.

b. Input Amplifer V101. The input signal
developed across the secondary of transformer
T101 is fed to the control grid of tube V101,
and the amplified output developed across plate
load resistor R108 is coupled out to tube V102A
control grid through capacitor C103. Plate
voltage for tube V101 is taken from the junc-
tion of resistor R161 and capacitor C120C and
dropped by resistors R163 and R108. Resistor

R163 and capacitor C104A form a decoupling

filter and prevent the ac output of tube V101
from reaching the power supply circuit. Screen
voltage for tube V101 is taken from the junc-
tion of resistors R163 and R108 and applied to
the screen through voltage dropping resistor
R109. Capacitor C102 is a screen bypass ca-
pacitor. Cathode bias is developed across
resistor R107, and maintained at a constant
level by capacitor C101.

¢. Equalizing Amplifier V102A. The output
signal of tube V101 smears across RECORD
LEVEL control R110 and a portion of the
signal is fed to the control grid of V102A,
which is connected to the center arm of the
RECORD LEVEL control. The amplified sig-
nal output across plate load resistor R112 is
coupled out to tube V102B control grid through
capacitor C106. Plate voltage for tube V102A
is taken from the junction of resistors R158
and R137. Resistor R158 and capacitor C104C
form a decopling filter and decouple the out-
put of V102A from the power supply circuit.
Cathode bias is developed across cathode re-
sistor R111 and filtered by capacitor C105.



d. Equalization Circuits. The equalization
circuit provides a high frequency boost or a
low frequency boost for recorded signals, dur-
ing either 7%—ips or 15-ips operation. With
EQUALIZATION SWITCH S103 in the 15
I.P.S. position, the output signal of tube V102A
is coupled out by capacitor C106 to the equali-
zation circuit and developed across resistors
R114 and R115 in series. At the junction of
capacitor C106 and resistor R114, the signal
is fed to resistors R113, R123, and R116 in
series. Variable capacitor C107, in shunt with
resistor R113, provides a virtual short circuit
around resistor R113 for the high frequency
signals. Capacitor C128 in shunt with resistor
R116 provides a low-impedance path for fre-
guencies above 100 cps. With EQUALIZATION
SWITCH S103 in the 7% I.P.S. position,
capacitors C108 and C135 are connected in
shunt with capacitor C107 to lower the im-
pedance and provide additional high frequency
boost.

e. Voltage Amplifier V102B. The input
signal to tube V102B is taken from the junc-
tion of resistors R123 and R113 and fed to the
control grid of the tube. The amplified output
across plate load resistor R118 is coupled out
to tube V103 control grid through capacitor
C110. Plate voltage for tube V102B is taken
from the same circuit as that for the plate
voltage for tube V120A (c above) and applied
to tube V102B through plate load resistor
RII8. Cathode bias is developed across resistor
R117 and filtered by capacitor C109. A portion
of the recorded signal is taken from the center
arm of resistor R115 and fed through contacts
3 and 1 of section 2 of METER SELECTOR
switch S102 and to the input of tube V105 in
the playback amplifier.

f. Recording Amplifier V103. The output
signal of tube V102B appears across resistor
R119 and is fed to the control grid of tube
V103. The amplified output across plate load
resistor R122 is coupled to connector J102
through capacitor C113 and contacts 6 and 7
of record relay K101 (g below). Plate voltage
for tube V103 is taken from the junction of
resistors R158 and R161 (b above) and applied
through plate load resistor R122. Cathode bias
and negative feed-back voltage are developed
across resistor R120. Tube V103 cathode and
control grid are returned to an equalization

circuit consisting of coil L102, resistor R121,
and capacitors C112 and C111. The equaliza-
tion circuit provides additional negative feed-
back for the. cathode of tube V103 and reduces
the gain of the tube at the lower frequencies.
For 15-ips operation, equalization is provided
by the series resonant circuit consisting of coil
L102 and capacitor C112. For 7%—ips opera-
tion, capacitor CI 11 is connected across C112
to lower the frequency at which the equaliza-
tion action starts.

g. Record Relay K101. Record relay K101
is operated by pressing RECORD switch S105.
This applies 115 volts dc to the winding of the
coil and closes the relay. Contacts 12 and 9
close and short RECORD switch S105 thereby
holding the relay closed. High voltage from the
junction of resistor R161 and choke coil L101
is applied to the plate circuit of erase-oscillator
tube V107 and to RECORD INDICATOR lamp
I 101 through contacts 4 and 5 of relay K101.
Lamp | 101 is illuminated and tube V107 oscil-
lates. With relay K101 energized, the output
of recording amplifier tube V103 is connected
to connector J102 through contacts 6 and 7
of relay K101. With relay K101 de-energized
the plate circuit of the oscillator is open, and
the oscillator tube stops oscillating.

h. Erase-oscillator V107 (fig. 24). The 65—
kc push-pull oscillator supplies recording bias
and erase currents to the recorder and erase
heads of the soundhead assembly. The amount
of erase current (fed through connector J103)
is determined by the setting of capacitor C115.
The level of recording bias (fed through con-
nector J102) is determined by the setting of
resistor R125 and capacitor C114. The fre-
guency of oscillation is determined by the tank
circuit consisting of capacitor C131 and the
primary of oscillator transformer T104. With
plate voltage applied through the primary of
transformer T104 and contacts 4 and 5 of relay
K101, tube V107A conducts, and voltages of
the resonant frequency (65 kc) of the tank are
developed and fed to the control grid of tube
V107B through capacitor C132. Tube V107B
conducts and voltages of the resonant fre-
guency of the tank are coupled to the control
grid of tube V107A through capacitor C133.
The capacitor coupled feed-back voltage main-
tains the oscillations in both tubes. At the posi-
tive peaks of the feed-back voltage to the con-

43



44

Tioe
kg guisien ¥

TMEESSA-44

Figure 24. Erase-oscillator circuit, simplified schematic diagram.



trol grid of tube V107A, grid current flows and
charges capacitor C133. The discharge of ca-
pacitor C133 through resistor R152 develops
a grid bias which blocks tube V107A. At the
following positive peak, the cycle is repeated.
In a similar manner, grid bias for tube V107B
is developed across resistor R153. Cathode bias
for both tubes is developed across cathode
resistor R151. Because a negative feed-back
voltage is developed across resistor R151, dis-
tortion of the generated signal is reduced.

i. Noise Balance Circuik (fig. 25)| The noise
balance circuit cancels out the effects of re-
sidual magnetic bias in the recorder head
and thus lowers the noise level of the recorded
information. A small dc voltage, impressed
across the circuit, improves the linearity of the
recorded signal by suppressing the third har-
monic distortion. The circuit consists of re-
sistors R128 and R129 and capacitor C116 as
one side, and resistors R127 and R124 as the
other side. Because positive voltages of differ-
ing magnitudes are applied across the recorder
head, a current will flow through the recorder
head to cancel the effects of any residual mag-
netic bias. Resistor R129 is used to set the level
and polarity of current through the recorder
head.
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Figure 25. Noise balance circuit, simplified
schematic diagram.

54. Playback Circuit
(fig 49 and 51)

a. General. The input signal to the playback
amplifier is taken from the reproducer head
of the sound head assembly. The signal is
amplified successively by playback preamplifier
tube V104, voltage amplifier tube V105, and
output amplifier tube V106. The output of tube
V106 is connected to MONITOR jack J105,
to OUTPUT connector P102, and to EAR-

PHONES jack J104. The output signal may
be connected to the audio amplifier for public
address operation.

b. Playback Preamplifier V104. The output
of the reproducer head is fed across resistor
R132 to the control grid of tube V104 through
connector J101. The amplified output across
plate load resistor R136 is coupled out through
capacitor C121. Plate voltage for the tube is
taken from the junction of resistor R158 and
capacitor C104C. Resistor R137 and capacitor
C104B form a decoupling filter and decouple
the ac in the output of tube V104 from reach-
ing the power supply circuit. Screen voltage is
taken from the junction of voltage divider
resistors R137 and R135 connected across the
power supply circuit. The screen voltage is
dropped by resistor R134 and filtered by ca-
pacitor C118. Cathode bias is developed across
resistor R133 and maintained at a constant
level by capacitor C117.

c. Playback Equalization Circuit.

(1) The equalization circuit provides low
frequency boost for playback signals.
Capacitor C122 provides a low-impe-
dance path for frequencies above 8 kc
around resistors R139 and R141.
Capacitor C123 and resistor R140
presents a high impedance to low fre-
guency signals and a low impedance
to high frequencies.

(2) The output of the equalization circuit
appears across PLAYBACK LEVEL
control R142, and a portion of the
playback signal is fed to the control
grid of tube V105 through contacts
1 and 12 of section 2 of METER
SELECTOR switch S102 when switch
S102 is in the PLAYBACK LEVEL
position. The amplified output across
plate load resistor R146 is coupled
out to tube V106 through capacitor
C127. Plate voltage for tube V105 is
taken from the junction of resistor
R158 and capacitor C104C and
dropped by resistor R146. Screen volt-
age, taken from the same point, is
dropped by resistor R145 and filtered
by capacitor C126. Cathode bias
voltage is developed across resistors
R143 and R144 and filtered by capaci-
tor C124. Negative feed-back voltage

45



taken from the output. of tube V106
(d below) is fed through filter resistor
R131 and developed across R144. Ca-
pacitor C125 reduces the feed-back
voltage at the higher frequencies to
improve the frequency response of the
stage.

d. Output Amplifier V106. The output signal
of tube V105 is fed to the control grid of tube
V106 across grid loading resistor R147. The
amplified output across the secondary of trans-
former T102 is fed to OUTPUT connector P102
or EARPHONES jack J104. The amplified out-
put at the primary of T102 is coupled out to
MONITOR jack J105 through resistor R149
and capacitor C130. Plate voltage for tube
V106 is taken from the junction of resistor
R161 and capacitor C120C and applied through
the primary of T102. Cathode bias is developed
across resistor R148 and filtered by capacitor
C129. To compensate for an output load of
other than 600 ohms connected to either con-
nector J104 or connector P102, LINE TERMI-
NATION switch S104, when thrown to the
ON position, places resistor R150 across the
secondary of transformer T102 to provide a
proper substitute load.

55. Met?l[ig..(:llig)u“

a. General. Meter M101 is used to indicate
the level of playback and recorded signals, and
also to indicate the levels of the bias and erase
currents applied to the recorder head and erase
head. Section 1 of METER SELECTOR switch
S102 is used to connect the meter into the
appropriate circuit; section 2 is used to close
circuits for monitoring purposes.

b. PLAYBACK LEVEL. With METER
SELECTOR switch S102 in the PLAYBACK
LEVEL position, meter M101 is connected
across the secondary of transformer T102
through contacts 8 and 7 and 1 and 2 of section
1 of S102. Resistor R138, connected in series
with meter M101, converts the measurement
to volume units (vu). Playback circuit is com-
pleted in section 2 of switch S102 and play-
back can be monitored.

c. RECORD LEVEL. With METER SE-
LECTOR switch S102 in the RECORD LEVEL
position, the circuit to meter M101 is the same
as that used for playback except that contact
3 replaces contact 2, and contact 9 replaces
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contact 8. Contacts 1 and 3 of section 2 make,
And recorded signals can be monitored by using
the meter indication and/or the headset (or
loudspeaker).

d. BIAS. With METER SELECTOR switch
S102 in the BIAS position, and the erase-
oscillator circuit operative, meter M101 is con-
nected across resistor R130 in series with the
recorder coil. The circuit to the meter is closed
through contactS 1 and 4 and 7 and 10 of
section 1 of switch S102. Section 2 of switch
S102 is open. Recorded signals can be moni-
tored only by using the headset or loudspeaker
or both.

e. ERASE. With METER SELECTOR
switch S102 in the ERASE position and the
erase-oscillator circuit operative, meter M101
is connected to measure the voltage drop across
resistor R126 which is connected in series with
the erase coil, thus measuring the output of
erase-oscillator tube V107. Recorded signals
can be monitored through use of the headset
or loudspeaker or both.

56. Amplifier Power Supply
(fig. 49)

a. The amplifier power supply circuit sup-
plies dc plate and screen voltages for the ampli-
fier tubes and the erase-oscillator; also supplied
are ac and dc filament voltages and ac for
pilot lamp | 101.

b. The 115-volt ac 60-cps line is connected
to the primary of power transformer T103
through fuse F102. The stepped up voltage
across the secondary of transformer T103 is
connected to the plates of full-wave rectifier
tube V108. The rectified output of tube V108
is filtered by capacitor C120A, C120B, and
C120C, choke L101, and resistor R161.

c. Ac filament voltage for tubes V102A,
V102B, and V103 is taken from the 6.3-volt
secondary winding of power transformer T103.
The same winding provides ac voltage for pilot
lamp 1 101,

d. Dc filament voltage for tube V101 is
taken from the output of selenium rectifier
CR101. Stepped down voltage from the sec-
ondary of transformer T103 is connected to
full-wave rectifier CR101. The rectified output
of CR101 is filtered by dropping and surge-
limiting resistor R155 and capacitor C119. Re-
sistors Rl 56 and R157 form a balanced load



to reduce hum level in tubes V101, V104, and
V105.

57. Audio Amplifier Circuit
(fig. 48)

a. General. The input signal to the audio
amplifier is taken from the output of the play-
back amplifier and fed to amplifier and phase
inverter tube V302. The tube amplifies the
signal and provides phase-inverted input sig-
nals for push-pull power-amplifier tubes V303
and V304. The output of the audio amplifier is
connected to the internal loudspeaker or head-
set or external loudspeaker.

b. Amplifier and Phase Inverter VV302[(fig.]
Input to the audio amplifier circuit are
taken from MONITOR INPUT J303 and de-
veloped across MONITOR LEVEL control
R317. A portion of the signal voltage is applied
to the control grid of tube V302A. The ampli-
fied output developed across plate load resistor
R307 is coupled out to tube V304 by capacitor
C304. Amplified signal voltage is also devel-
oped across resistors R305 and R304. At the
junction of resistors R305 and R304, signal
voltage is coupled out by capacitor C302 to
the control grid of tube V302B across resistor
R302. The amplified signal of V302B is devel-
oped across plate load resistor R306 and
coupled out to tube V303 by capacitor C303.
Feed-back voltage to reduce distortion is taken
from the secondary of transformer T302 and
fed back to the cathode of tube V302A through
filter resistor R310 and capacitor C305. Plate
voltage for tube V302A and V302B is taken
from the junction of resistor R315 and capaci-
tor C307C.

c. Power Amplifiers V303 and V304. The
input voltage to tubes V303 and V304 is taken
from the output of tube V302A and V302B
and is impressed across resistors R309 and
R308. The amplified output of tubes V303 and
V304 is developed across the primary of trans-
former T302. The output from the secondary
is fed to either PHONES jack J302, EXTER-
NAL SPEAKER jack J301, or to internal
loudspeaker LS301, through the contacts of
selector switch S301. Plate voltage for the
power-amplifier tubes is taken from the j unc-
tion of resistors R314 and R315 and applied

through the primary of transformer T302.
Screen voltages for the tubes are taken from
the same junction and applied through taps on
the primary winding of transformer. T302.
Common cathode bias is developed across re-
sistor R312 and filtered by capacitor C306.
Suppressor resistors R311 and R313, in the
grid circuits, are used to prevent parasitic
oscillation.

P23
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TM25834-48

Figure 26. Amplifier phase-inverter circuit,
simplified schematic diagram.

58. Audio Amplifier Power Supply
(fig. 48)

a. The power supply circuit supplies dc
plate and screen voltages for the phase inverter
and power-amplifier tubes. The power supply
also furnishes ac voltages for the filaments of
the tubes in the audio amplifier and ac for pilot
lamp | 301.

b. The 115-volt ac 60-cps line is connected
to the primary of power transformer T301
through fuse F301. The stepped up voltages
from the secondary of transformer T301 is
connected to the plates of full-wave rectifier
tube V301. The rectified output of tube V301
is filtered by capacitor C307A C307B, and
C307C, and resistors R314 and R315.

c. Ac filament voltages for tubes V302,
V308, and V304 are taken from the 6.3-volt
secondary winding of power transformer T301.
The same winding provides voltage for pilot
lamp | 301 through surge resistor R316.
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CHAPTER 6

FIELD MAINTENANCE

Note. This chapter contains information for field maintenance. The amount of repair that can be performed
by units having field maintenance responsibility is limited only by the tools and test equipment available and by

the skill of the repairman.

Section |.

Warning: Certain points located throughout
the chassis of the recorder-reproducer set are
above 250 volts to ground. Do not touch these
points while the power is on.

Warning: The failure of selenium rectifiers
can result in the liberation of poisonous fumes
and the deposit of poisonous selenium com-
pounds. If a rectifier burns out or arcs over,
the odor is strong. Provide adequate ventila-
tion immediately. Avoid inhaling the fumes
and do not handle the damaged rectifier until
it has cooled.

59. Trouble-shooting Procedures

a. General. The first step in servicing a
defective recorder-reproducer set is to section-
alize the fault. Sectionalization means tracing
the fault to the circuit responsible for abnor-
mal operation. The second step is to localize
the fault. Localization means tracing the fault
to the defective part in the circuit, Some faults,
such as burned+out resistors, arcing, and
shorted transformers, can be located by sight,
smell, or hearing. Some faults, however, must
be localized by checking voltages and resis-
tances.

b. Sectionalization and Localization. Listed
below are tests and data that simplify the trac-
ing of trouble. Follow the procedures in the
sequence given. A serviceman must be careful
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to cause no further damage to the equipment
while it is being serviced. In general, the
trouble is traced first to a circuit of the equip-
ment and then to the faulty part in that circuit.
The service procedure is summarized as fol-
lows :

(1) Visual inspection (par. 39). Through
visual inspection alone, the repairman
may discover the trouble or locate the
circuit in which the trouble exists
Visual inspection can prevent addi-
tional damage to the equipment
through elimination of unnecessary or
improper servicing methods.

(2) Trouble-Shooting chart. The trouble
symptoms listed in this chart (par.
65) will aid greatly in localizing
trouble.

(3) Signal substitution. If the proper
signal generators are available, it may
be preferable to use signal substitu-
tion in some cases (par. 67, 68, and
69).

(4) Intermittent. The possibility of in-
termittent conditions should not be
overlooked. This type of trouble may
be made to appear by tapping or jar-
ring the equipment gently. Test the
wiring for loose connections and move
the wires and parts with an insulated
tool, such as a fiber rod.



60. Trouble-shooting Data

The service information in this manual will
help in the rapid location of faults. Consult the
following trouble-shooting data:

g Title
Fig. 27 | Amplifier chassis, top view.
Fig. 28 | Amplifier chassis, bottom view, (capacitors
not indicated ).
Fig. 29 | Amplifier chassis, bottom view, (resistors
not indicated).
Fig. 30 | Amplifier chassis, resistor-capacitor board
(nearer to panel).
Fig. 31 | Amplifier chassis, resistor-capacitor board
(farther from panel).
Audio amplifier chassis, top view.
[Fig. 33 || Audio amplifier chaasis bottom view.
Fig. 34 | Voltage and resistance chart, amplifier.
Volftage and resistance chart, audio ampli-
ier.
Fig. 36 | Recorder-reproducer, top view.
Recorder-reproducer, bottom view.
Fig. 38 | Sound head assembly.
Fig. 39 | Recorder-reproducer adjustment points.
Fig. 43 | Block diagram of test set up.
i Playback amplifier, frequency response
curve.
Wording amplifier, frequency response
curve.

MIL-STD resistor color codes.
MIL-STD capacitor color codes.
Recorder-reproducer.

Recording or playback circuit.
Fast rewinding circuit.

Fast winding circuit.

Recording input circuit.

Recording amplifier and erase-oscillator cir-
cuit.

Teat equipment required for trouble-
shooting.

Checking amplifier circuits for shorts.
Checking audio amplifier circuits for shorts.
Trouble-shooting chart.

Dc resistances of transformers and coils.
Signal substitution procedure audio ampli-
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Signal substitution procedure, amplifier.

61. Test Equipment Required

The test equipments required for trouble
shooting the recorder-reproducer set are listed
below with their common usage names. The

technical manual used with each equipment
also is listed.

Siﬁ?al Co[Ps Common Technical

nomenclature name manual

Audio Oscillator Audio TM 11-2684A
TS-382A/U oscillator

Multimeter TS-352A/U Multimeter TM 11-5527

Electronic Multimeter Vtvm TM 11-5511
TS-505/U

Sound Analyzer Distortion ~ TM 11-5032
TS-615A/U meter

Flutter Indicator
PH-593/PFQ

Spectrum Analyzer Test
Set TS-723/U

Electron Tube Teat Set
TV-2/U

62. General Trouble-shooting Precautions

Observe the following precautions whenever
servicing the equipment:

a. Be careful servicing the equipment when
it is out of the cases; dangerous voltages are
present.

b. If the equipment has been operating for
some time, use a cloth to remove the metal tube
shields. Use a tube puller to remove hot tubes.

c. When servicing the erase-oscillator, do
not disturb the wiring and placement of parts.
d. Do not overtighten screws on mechanical
couplings.
e. When replacing a part that was held by
screws, always replace the lock washers.
f. Careless replacement of parts often causes
new faults. Note the following points:
(1) Before a part is unsoldered, note the
position of the leads. If a part, such as
a transformer or switch, has a num-
ber of connections, tag each lead.

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

(3) Do not use a large soldering iron for
soldering small parts. Overheating a
small part may damage or change the
value of the part.

(4) Do not allow drops of solder to drop
on the chassis because a short circuit
may result.

(5) A carelessly soldered connection may
create new faults.

Tube tester TM 11-2661
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Figure 27. Amplifier chasis, top view.
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(6) Make wen-soldered joints because a
poorly soldered joint is one of the
most difficult faults to find.

(7) Replace a part exactly in the position
occupied by the original part. Pay
particular attention to proper ground-
ing when replacing a part; use the
same ground as in the original wir-
ing. Failure to observe these precau-
tions may result in decreased output
or undesirable oscillation.

63. Chocking Amplifier Circuits for Shorts
(fig. 27, 28, 29, 30, and 31)

Before servicing a unit suspected of defec-
tive operation, disconnect the power cables, the
interconnecting cables, and the output cables.
Also disconnect the microphone, the cable, and
the headset.

a. Measure the resistance between pins B
and G of connector P103. The reading should
be 4 ohms. If the reading is incorrect, check
fuses F101 and F102, connector P103, and the
primary of transformer T2103.

b. Measure the resistance across the 6.3-volt
winding of transformer T103. The resistance
should be more than .1 ohm. If the reading is
incorrect, remove and check tubes V102, V103,
V106, and V107. Check the reading again; if
it is still incorrect, check transformer T103,

c. Measure the resistances from the plates
of rectifier V108 to ground. The reading from
pins 4 and 6 should be 250 ohms. If the reading
is incorrect, check the high voltage secondary
of transformer T103.

d. Measure the resistance across the 12.6-
volt filament of T103. The reading should be
more than .2 ohm. If the reading is incorrect,
remove and check tubes V101, V104, and
V105, and transformer T103. If the reading is
still incorrect, check resistors R155, R156, and
R157, capacitor C119, and selenium rectifier
CR101. Also check the winding of transformer
T103.

e. Measure the resistance from the cathode
of V108 to ground. The reading should be 16K.
If the reading is incorrect, check capacitors
C120 and C104, resistors R161, R158, R137,
and R135, and relay K101.

f. Measure the resistances from the plates
of tubes V101, V102, V103, V104, V105, V106,

and V107. Check the readings against those
in figure 34. If the readings are incorrect, refer
to the trouble-shooting chart (par. 65).

g. Measure the resistances from the screen
grids of tubes V101, V104, and V105. Check
the readings against those in figure 34. If the
readings are incorrect, refer to the trouble-
shooting chart (par. 65).

h. Turn INPUT SELECTOR SWITCH S101
to the MIC position.

i. Measure the resistance across terminals
1 and 2 of OUTPUT connector P102. The read-
ing should be 65 ohms. If the reading is in-
correct, check EARPHONES jack J104 and
the secondary of transformer T102. Check
OUTPUT connector P102.

J. Measure the resistance between pins 2
and 3 of INPUT connector P101. The reading
should be 25 ohms. If the reading is incorrect,
check transformer T101, switch S101, and con-
nector P101.

64. Ckecking Audio Amplifier Circuits for
Shorts

(fig. 32| 33,land 35)

Before checking the amplifier circuits, be
sure that all cables have been disconnected.
Also disconnect the external loudspeaker and
headset.

a. Measure the resistance between the con-
tacts of connector P301. The reading should be
4 ohms. If the reading is incorrect, check fuse
F301 and the primary of transformer T301.

b. Measure the resistance across the fila-
ment winding of transformer T301. The read-
ing should be less than 1 ohm. If the reading
is incorrect, remove and check all tubes. Also
check resistor R316 and POWER lamp | 301.

c. Measure the resistance from the cathodes
of tube V301 to ground. The resistance should
be 100K ohms minimum. If the resistance is
incorrect, check capacitor C307 and resistors
R314 and R315.

d. Measure the resistance from the plates of
tubes V302, V303, and V304 to ground. Check
the readings against those irl_figure 35. If the
readings are incorrect, refer to the trouble-
shooting chart (par, 65).

e. Measure the resistance from the screens
of tubes V303 and V304, The readings should
be 100K ohms. If the readings are incorrect,
check the primary of transformer T302.
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Figure 28. Amplifier chasis, bottom view (capacitors not indicated).
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Figure 31. Amplifier chasis, resistor-capacitor board (farther from panel).




Figure 32. Audio amplifier chasis, top view.
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Figure 33. Audio amplifier chasis, bottom view.

56



65. Trouble-shooting Chart

The following chart lists the symptoms
which the repairman may observe. After the

trouble has been localized, a tube check and

voltage and resistance measurements should
isolate the defective part.

Symptom

Probable cause

Remedy

1. Recorder-reproducer set
inoperative.

2. Capstan does not rotate with
switch S204 in either the
7 %" or the 15” position.

3. Capstan roller does not close
with PLAY switch S206
pressed.

4. Tape spills.

5. Tape breaks.

6. Tape is distorted or stretched.

7. No output signal at EAR-
PHONES jack J104 with
audio amplifier disconnected.

1

No ac power.

Defective Power Cable
Assembly CX-1208/U.

Defective connector P103.
Defective connector P104.
Defective connector P205.
Defective fuse F101 or F102.
Defective switch S203.
Defective transformer T103.

Defective switch S204.

Defective capstan motor B202.

Defective capacitor C204.
Defective switch S206.
Defective rectifier CR201.
Defective resistor R201.
Defective capacitor C203.
Defective switch S202.
Defective relay K201.

Defective STOP switches S201.

Brake O 201 not released,
solenoid L201 defective.

Resistor R203 shorted.
Defective solenoid L203.

Brake O 203 defective.
Resistor R202 shorted.
Tape not threaded properly.

Improper tension. Gate of
sound head assembly not
closed.

Defective jack J104.
Defective transformer T102.

Defective power supply.

Defective playback amplifier.

L

Check power source.
Repair or replace power cables

Replace connector P103.
Replace connector P104.
Replace connector P205.
Replace fuse F101 or F102.
Replace switch S203 (par. 70)

Replace transformer T103
(par. 70).

Replace switch S204.

Replace capstan motor B202
(par. 72).

Replace capacitor C204.
Replace switch S206.
Replace rectifier CR201.
Replace resistor R201.
Replace capacitor C203.
Replace switch S202.

Replace relay K201
(par. 70).

Replace STOP switch S201.

Replace O 201 or L201
(par. 71).

Replace resistor R203.

Check, replace, or adjust
L203 (par. 71)
Replace O 203 (par. 71).

Replace R202.
Refer to paragraph 13.
Close the gate.

Replace jack J104.

Replace transformer T102
(par. 70).

Check power supply (items 8
9, and 10).

Check amplifier (items 9
through, 16).
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Symptom

Probable cause

Remedy

8. Same as item 7.

No voltage at pins 2 and 8 of
tube V108.

9. Same as item 7.

Incorrect voltage at plate of
tube V106 after previous
checks have been made.

10. Same as item 7.

Incorrect voltage at plate of
tube V106.

11. Same as item 7.

Incorrect voltage at plate of
tube V105.

12. Same as item ‘7.

Incorrect voltage at screen grid
of tube V 105 after previous
checks have been made.

13. Same as item 7.

Incorrect voltage at control grid
of tube V105.
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8. Defective fuse F102.
Defective transformer T103.

Defective tube V108.
Capacitor C120A shorted.

Defective filament rectifier
and filter circuit.

Shorted filament.
Lamp 1102 shorted
9. Tube V106 shorted.

Defective primary of trans-
former T102.

Defective filament winding of
transformer T102.

Defective capacitor C120B or
C120C.

Defective resistor R161 or
R154.

Defective choke L101.
Resistor R131 shorted.
Defective resistor R148.
Defective capacitor C129.
10. Capacitor C127 shorted.

11. Defective tube V105.

Defective resistor R158, R146,
R145, R143, or R144.

Defective capacitor C104C,
C124, or C125.

12. Defective resistor R145.

Defective capacitor 126.

13. Capacitor C121 shorted.

8. Replace fuse F102 (par. 41).

Check all windings of
transformer T103 (par. 66).

Replace transformer T103 if
defective (par. 70).

Replace tube V108 (par. 40).
Replace capacitor C120A.
Check rectifier CR101.

Check resistor SR155, R156,
and R157.

Check capacitor C119.
Check all filaments.

Replace defective parts.
Check lamp 1102.
Check resistor R162.

9. Check tube V106
(par. 40).

Check transformer T102
(par. 66 and 70).

Replace defective parts.

10. Check capacitor C127 and
resistor R147.

11, Check tube V105 (par. 40).
Check defective parts.

12. Check and replace defective
parts.

13. Check and replace capacitor
C121.




Symptom

Probable cause

Remedy

14.

15.

16.

17.

18.

19.

20.

21.

22.

Same as item 7.

Incorrect voltage at plate of
tube V104 after previous
checks have been made.

Same as item 7.

Incorrect voltage at screen grid
of tube V104 after previous
checks have been made.

Same as item 7.

Incorrect voltage at control grid
of tube V104 after previous
checks have been made.

Poor high frequency response.

Volume does not vary when the
PLAYBACK LEVEL control
is varied.

Needle of vu meter M101 does
not vary with variation in
sound level.

No output signal heard from
loudspeaker LS301 with
switch S301 turned to
SPEAKER position.

No output signal heard through
external speaker.

No output signal heard from
headset connected to the
PHONES jack with switch
S301 at the PHONES posi-
tion.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Defective tube V104.

Defective resistor R136 or
R133.

Defective capacitor C117 or
C104B.

Defective resistor R134 or
R135.

Defective capacitor C118.

Defective resistor R132.
Defective jack J101.

Defective interconnecting
cable to connector J101.

Defective connector P201.

Defective connector J201 or
J204.

Defective reproducer head
E201.

Reproducer head misaligned.

Defective resistor R139, R141
or R140.

Defective capacitor C122 or
C123.

Defective PLAYBACK
LEVEL control R142.

Defective METER
SELECTOR swith S102.

Defective vu meter M101.
Defective resistor R138.

Defective amplifier.

Defective power supply.
Defective switch S301.

Defective loudspeaker LS301.

Same u item 20.
Defective jack J301.

Same as item 20.
Defective headset.
Defective jack J302.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Check tube V104 (Par. 40)]

Replace defective parts.

Check and replace defective
parts.

Check resistor R132.

Check and replace defective
parts.

Refer to paragraph 82.

Check and replace defective
parts.

Check and replace defective
parts (par. 70).

Check vu meter.
Check resistor R138.
Replace defective parts.

Check amplifier (items 21
through 80).

Same as item 20.
Check and replace jack J301

Check headset.
Check jack J302.
Replace defective parts.
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Symptom

Probable cause

Remedy
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23.

24,

25.

26.

27.

28.

29.

30.

3L

32.

Same as items 20 through 22
except that switch S301 is in
the SPEAKER PHONES
position.

Same as item 20.

No voltage at pins 2 and 8 of
tube V301.

Same as item 20.

Incorrect voltages at plates and
screen grids of tubes V303
and V304 after previous
checks have been made.

Same as item 20.

Incorrect voltages at control
grids of tubes V303 and V304
after previous checks have
been made.

Same as item 20.

Incorrect voltages at plates of
tube V302 after previous
checks have been made.

Incorrect voltage at pin 2 of
tube V302 after previous
checks have been made.

Incorrect voltage at pin 7 of
tube V302 after previous
checks have been made.

Level of sound does not vary
when variable resistor R317
is varied.

Equipment does not atop when
STOP switch S201 is pressed.

Equipment does not rewind
quickly with REWIND
switch pressed.

23. Same as item 20.

24. Defective tube V301.

25,

2.

2.

28.

29,

30.

3L

32.

Defective windings of trans-
former T301.

Defective resistor R314.
Defective lamp 1301.
Defective capacitor C307A.
Defective fuse F301.
Defective connector P301.

Defective power cable as-
assembly CX-1208/U.

Defective resistor R314, R315,

or R312.

Defective capacitor C307B,
C307C, or C306.

Defective tube V303 or V304.

Defective transformer T302.

Capacitor C303 or C304
shorted.

Defective resistor R308, R309,
R311, or R313.

Defective tube V302.

Defective resistor R306, R307,
R330, R301 or R310.

Defective capacitor C301 or
C305.

Defective resistor R304 or
R305.

Defective capacitor C302.

Defective R317.
Defective J303.

Defective interconnecting
cable.

Defective variable resistor
R317.

Defective switch S201.

Defective REWIND switch
5207.

Defective relay K202.
Defective relay K201.

23.

24,

25.

26.

27.

28.

29.

30.

3L

32.

Same as item 20.

Replace tube V301
(par. 40).

Check and replace defective
parts.

(For fuse replacement, refer
to paragraph 41. For check-
ing and replacement of
transformer T301, refer to
paragraphs 66 and 70).

Check and replace defective
parts (par. 70).

Check capacitors C303 and
C404.

Check resistors R308, R309,
R311, and R313.

Replace defective tube V302
(par. 40).

Check and replate defective
parts.

Check resistors R304 and R305.
Check capacitor C302.
Replace defective parts.

Check and replace defective
parts.

Check and replace variable
resistor R317.

Check and replace switch S201

Check switch S207.

Check relay K202.
Check relay K201.

Replace defective parts
(par. 70).




Symptom

Probable cause

Remedy

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Equipment does not wind quick-
ly with WIND switch pressed.

RECORD INDICATOR does
not glow with RECORD
switch closed.

With a microphone input signal
and METER SELECTOR
switch S102 operated to
PLAYBACK LEVEL posi-
tion, recorded signal is not
heard.

Same as item 35.

Incorrect voltage at plate of
tube V103.

Same as item 35.

Incorrect voltage at control grid
of tube V103.

Same as item 35.

Incorrect voltage at plate of
tube V102B.

Same as item 35.

Incorrect voltage at control
grid of tube V102B.

Same as item 35.

Incorrect voltage at plate of
tube V102A.

Same as item 35.

Incorrect voltage at control grid
of tube V102A.

Same as item 35.

Incorrect voltages at plate and
screen grid of tube V101.

33,

34

35,

36.

3r.

38.

39.

40.

41,

42.

Defective WINDswitch S203.
Defective relay K203.

Defective interconnecting
cable.

Defective connector P103.
Capacitor C134 shorted.
Defective relay K101.
Defective RECORD INDI-
CATOR | 102.
Defective recording amplifier.
Defective recorder head E202.
Defective connector P202.
Defective connector J102.

Defective tube V103.

Defective resistor R128, R129,
R127, R124, R122, R120, or
R121.

Capacitor C112 or C113
shorted.

Capacitor C110 shorted.

Defective tube V102B.

Defective resistor R118 or
R117.

Defective capacitor C109.

Defective capacitor C106.

Defective resistor R113, R123,
or R126.

Defective tube V102A.

Defective resistor R112 or
R111.

Capacitor C106 shorted.

Capacitor C103 shorted.
Resistor R110 defective.

Defective tube V101

Defective resistor R163, R108,
R109, or R107.

Defective capacitor C104A,
C102, or C101.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Check switch S205.
Check relay K203.

Replace defective parts
(par. 70).

Check and replace defective
parts.

Refer to paragraph 70.

Check recording amplifier
(items 36 through 43.)

Check and replace tube V103
(par. 40).

Check and replace defective
parts.

Check capacitor C110.
Check resistor R119.

Replace defective parts
(par. 70).

Check and replace tube V102B
(par. 40).

Check and replace defective
parts.

Check capacitor C106.

Check resistors R113, R123,
and R126.

Check and replace defective
parts.

Check and replace tube V102.
(par. 40).

Check and replace defective
parts.

Check capacitor C103.

Check resistor R110.

Replace defective parts.

Check and replace tube V101.
(par. 40).

Check and replace defective
parts.
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Symptom

Probable cause

Remedy

43.

44,

45.

46.

47.

48.

49,

50.

51.

62.

53.

Same as item 35.

Equipment does not record sig-
nal to bridging circuit input.

Equipment does not record sig-
nal to 600-ohm balanced line

input.

Equipment does not record sig-
nal to 600-ohm unbalanced
line input.

Level of sound does not vary
when RECORD LEVEL con-
trol is turned.

Poor frequency response.

Distortion present during mon-
itoring of recording on a pre-
viously recorded tape.

Same as item 49.

Incorrect voltages at plates of

tube V107.

Same as item 49.

Incorrect voltages at control
grids of tube V107.

Same as item 49.

Excessive recording noise.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

Defective transformer T101
(par. 66).

Defective INPUT SELECTOR
SWITCH S101.

Defective INPUT connector.
P101.

Defective microphone or micro-
phone cable.

Defective resistor R159, R160,
R101, R102, R103, or R104.

Defective switch S101.

Defective resistor R105, or
R106.

Defective switch S101.
Defective switch S101.

Defective control R110.

Defective resistors R113, R114,
R115, R116, or R123.

Defective EQUALIZATION
switch S 103.

Defective capacitor C107, C108,
C121, C111, or C112.

Defective coil L102.

Erase-oscillator V107
defective.

Defective erase head E203.
Defective connector P203.

Defective interconnecting
cable.

Defective connector J103.

Defective transformer T104.
Defective capacitor C131.

Defective resistor R151, R152,
R153, or R162.

Defective capacitor C132, or
C133.

Capacitor C115 defective.
Defective connector J103.
Defective resistor R126.

Noise balance circuit mia-
aligned.

43. Replace defective parts
(par. 70).

44. Check switch S101.
Replace if defective; refer to
paragraph 70.

Replace defective resistors.

45. Check switch S101.
Replace if defective; refer to
paragraph 70.

Replace defective parts.

46. Check and replace switch S101
(par. 70).

47. Check and replace control R110.

48. Check and replace defective
parts.

49. Replace tube V107 (par. 40)
(ace items 50 through 52).

Replace defective parts.

50. Check and replace defective
parts (par. 70).

51. Replace defective parts.

52. Replace defective parts.

53. Refer to paragraph 85.
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66. Dc Resistances of Transformers and Coils

The dc resistances of the transformers and
coils in the recorder-reproducer set are listed
below.

grrarks(f)%rlmer Leads Ohms
K101 1 and 10 4,500
L101 Across coil 250
L102 Across coil 90
T101 Yellow to yellow 25
Green to black 3,100
T102 Red to blue 1,600
Brown to brown 65
T103 Black to black 4
Green to green-yellow Less than 1
Green-yellow to green Less than 1
Red to red-yellow 250
Red-yellow to red 250
Yellow to yellow Less than 1
Brown to violet Leas than 1
Violet to brown Less than 1
T104 Blue to red 10
Red to blue 10
Yellow to black 17
K201 1 and 10 4,500
K202 1 and 10 4,500
K203 1and 10 4,500
L201 Across terminals 2,400
L202 Across terminals 1,200
L203 Across terminals 2,400
T301 Black to black 4
Yellow to yellow Less than 1
Red to red-yellow 130
Red-yellow to red 130
Green to green-yellow Less than 1
Green-yellow to green Less than 1
T302 Blue to blue-white 85
Blue-white to red 35
Red to green-white 35
Green-white to green 85
Yellow to black Leas than 1
67. Signal Substitution

General notes on signal substitution and
signal tracing are as follows:

a. An audio signal generator is required to
generate the signal of proper voltage and fre-
quency that is to be traced through the equip-
ment.

b. An oscilloscope is used to observe the
wave form, a vacuum-tube voltmeter to meas-
ure the voltage, or, under certain conditions, a
loudspeaker or headset may be used to listen to
the signal.

Caution: Do not remove the shield cans or
other shields for tubes and parts unless the
trouble has been traced to that particular part.
Do not push the wiring out of place. Pushing
the wiring back and forth may cause broken
connections, change the frequency of the erase-
oscillator, or alter the characteristics of a
circuit.

c. When connecting a signal generator to
the control grid of a tube, connect a capacitor
(.05 microfarad) in series with the output
(high side) of the signal generator.

d. After trouble is traced to a circuit, dis-
connect the test equipment and make voltage
and resistance_measurements to localize the

defective part] (fig. 30| @ 34,[and 35)]

68. Signal Substitution Procedure, Audio
Amplifier
(fig. 48)

a. Set the signal generator (Audio Oscil-
lator TS-382A/U or equivalent) to 1,000 cps.

b. Connect and operate the audio amplifier.

c. Turn the function switch to the SPEAK-
ER position.

d. Connect the output of the signal gene-
rator through a suitable capacitor to the plate
of tube V304. A signal should be heard from
the loudspeaker (Do not overload the audio
amplifier.) Connect the output of the signal
generator to the control grid of tube V304.
Signal volume should increase. If not, refer to
the trouble-shooting chart (par. 65).

e. Repeat the procedure given in d above
for tube V303 and for phase inverter V302.
Reduce the level of the input signal for each
successive stage.

69. Signal Substitution Procedure, Amplifier
(fig. 49)

a. Set the signal generator (Audio Oscil-
lator TS-382A/U or equivalent) to 1,000 cps.
b. Connect and operate the amplifier.

c. Turn METER SELECTOR switch S102
to the PLAYBACK LEVEL position.
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Figure 35

rRonY

. Voltage and resistance chart, audio amplifier.
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Figure 35. Voltage and resistance chart, audio amplifier.
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d. Connect the headset to EARPHONES
jack J104.

e. Connect the output of the signal generator
through a suitable capacitor to the plate of
tube V106. A signal should be heard in the
headset. (Do not overload the amplifier.) Con-
nect the output of the signal generator to the
control grid of tube V106. Signal volume should
increase. If not, refer to the trouble-shooting
chart (par. 65).

f. Repeat the procedure given in e above

Section |l.

70. Replacement of Parts

a. Most of the components of the recorder-
reproducer set are readily accessible and can
be replaced easily using common hand tools.

b. If switch S101, S102, or S301 requires
replacement, carefully mark the wires con-
nected to the switch wafers with tags to avoid
wiring errors.

c. If relay K101, K201, K202, or K203
land 37) |requires replacement, carefully
mark the wires connected to the relays with
tags to avoid wiring errors.

d. If transformer T101, T102, T108, T104,
T301, or T302 requires replacement, carefully
mark the wires with tags to avoid wiring
errors.

71. Disassembly Procedure, Recorder-

reproducer
(fig. 36}[37] and E1)

Remove the recorder-reproducer from the
case as follows:

a. Remove the editing knobs from both reels
by rotating the knobs counterclockwise.

b. Be sure the tape is wound on one reel.
Remove the tape reels.

c. Remove the hub adapters.

d. Remove the eight No. 10 screws that hold
the recorder-reproducer to the case.

e. Lift the unit out of the case.

f. Disconnect the interconnecting power
cable.

g. Disconnect connector P201 from connec-
tor J101, disconnect connector P202 from con-
nector J102, and disconnect connector P203
from connector J203.

66

for tubes V105 and V104. Reduce the level of
the input signal for each successive stage.

g. Turn the METER SELECTOR switch to
the RECORD LEVEL position.

h. Repeat the procedure given in e above for
tubes V102A and V101.

i. Remove the headset from EARPHONES
jack J104 and connect it to contact 6 of relay
K101 and ground;

J. Repeat the procedure given in e above for
tubes V103 and V102B.

REPAIRS

72. Replacement of Supply and Take-up
Motors

To remove either of these motors, disconnect
all leads, remove the recorder-reproducer (par.
71), and proceed as follows:

a. Remove the three No. 4 flat head screws
that hold the spindle. Remove the spindle.

b. Remove and tag the electrical connections
from the motor to terminal board E204 or
E206[(fig._37)]

c. Remove the four No. 10 binding head
screws that hold the motor to the front panel
of the recorder-reproducer. Be sure to hold the
motor and, at the same time, loosen the screws
to prevent dropping the motor. Remove the
motor.

d. Loosen the four No. 6 binding head
screws that hold the brake assembly to the
motor. Remove the brake assembly.

e. Loosen the two No. 8 Allen head screws
that hold the brake pulley to the motor shaft.

f. To install the new motor, reverse the
procedure outlined in a through e above.

73. Replacement of Capstan Motor

To remove the capstan motor [fig._37)| dis-
connect all leads, remove the recorder-repro-
ducer (par. 71), and proceed as follows:

a. Remove and tag the electrical connections
from the motor to terminal board E205.

b. Loosen the four No. 10 nuts that hold
the motor to the recorder-reproducer assembly.
Be sure to support the motor when loosening
the nuts. Remove the motor.

c. To install the new motor, reverse the
procedure outlined in a and b above.
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Figure 37. Recorder-reproducer, bottom view.
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F?gure 38. Sound head assembly.
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Figure 39. Recorder-reproducer, adjustment points.
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74. Replacement of Sound Head Assembly
(fig. 38)

a. Remove the two No. 6 binding head
screws that hold the cover of the sound head
assembly. Remove the cover.

b. Remove the two No. 6 fillister head

Section ll.

75. General

If a motor is replaced, the solenoid and the
brake belt tensions of both the supply reel
motor and the take-up reel motor must be ad-
justed. Follow the directions given in para-
graphs 76 through 78 to make the adjustments.

76. Solenoid Throw Adjustment
(fig. 39)

To adjust the throw of the solenoid, proceed
as follows:

a. Push the plunger into the solenoid to the
limit of travel.

b. Release the solenoid plunger. The plunger
should throw between 1/8 inch and 3/16 inch
when released.

c. If the throw is incorrect, adjust the sole-
noid by moving the two screws in the slots to
obtain correct throw. Tighten the screws.

77. Brake Belt Tension Adjustments
(fig. 39)

a. General. The brake belts of the take-up
reel and supply-reel motors require adjustment
if the recording tape Continually breaks or
spills, or if the adjustments of the brakes are
unequal. Proper braking action is such that the
brakes will stop the motor in about 4 seconds
with a full 10%-inch reel of tape on the turn-
table, or if a I-pound pull is required to move
the solenoid plunger.

b. Adjustments. To adjust the brake belt
tension, proceed as follows:

(1) Clean the surface of the brake pulley
with Cleaning Compound (par. 31).

(2) Adjust the two No. 8-32 nuts on the
spade bolt that hold the brake tension

spring until proper braking action is

obtained (a above).

c. Additional Adjustments. When operating

the equipment with a 7-inch reel, move the tape
of resistor R202 to the 150-ohm

position.
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screws and the two No. 6 binding head screws

that hold the sound head assembly.
c. Lift off the sound head assembly.

d. To install the sound head assembly, re-
verse the procedure outlined in a through ¢
above.

MECHANICAL ADJUSTMENTS

78. Pressure Roller Adjustment

To adjust the pressure roller against the tape
capstan drive, proceed as follows:

a. Press the pinch roller against tape cap-
stan shaft.

b. Loosen the two No. 6-32 nuts on the
solenoid guide bracket (fig. 39).

c. Loosen, but do not remove, the two set
screws on the lower end of the actuator arm
(fig. 39).

d. Adjust the actuator arm until the sole-
noid plunger is approximately 1/16-inch away
from the completely closed position.

Note. The pinch roller must be held in a
closed position.

e. Tighten the set screws in the actuator
arm.

f. Adjust the solenoid guide bracket to per-
mit the pinch roller to open 1/8-inch from the
capstan shaft.

g. Tighten the No. 6-32 nuts.

h. Adjust the large nut at the end of the
solenoid plunger until the tape exerts a I-pound
pull when the solenoid is energized.

Figure 40. Audio amplifier, front view.



Figure 41. Amplifier carrying case, front view.

Section

79. Inspection After Repair

Before testing the equipment, a mechanical
and electrical inspection should be performed.

a. Mechanical Inspection.
(1) Check all soldered connections.

Figure 42. Recorder-reproducer carrying ca
rear view, access door open.

IV. FINAL TESTING

ABa 4
Se,

(2)
(3)

(4)

(9)

(10)

(11)

See that all tubes are seated firmly in
their respective sockets.

See that all resistor and capacitor
leads are clear of adjacent terminals
or lugs.

Look for drops of solder between ter-
minals on rotary switches and else-
where on the chassis.

Check for frayed wires and for sharp
points of solder penetrating wire in-
sulation.

See that all mounting screws are
tight.

See that all cable clamps fit snugly
over the cables.

Examine the core of loudspeaker
LS301. Check the voice-coil connec-
tions.

See that the set screws on all panel
control knobs make firm contact with
their respective control shafts.
Check the action of all controls for
positive response to knob rotation.
See that the pilot lamps and the
RECORD INDICATOR lamp are se-
cure in their sockets.
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Figure 43. Block diagram of test setup.
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b. Electrical Inspection. Refer to the equip-
ment performance check list (par. 43), Check
the equipment operation as a recorder, as a
reproducer, and as a public address set.

80. Aud]i_o Amplifier Check

(fig. 43)

To check the operation of the audio ampli-
fier, proceed as follows:

a. Turn function switch S301 to the
SPEAKER position.

b. Connect a dummy load of 8 ohms resist-
ance rated at 20 watts to the EXTERNAL
SPEAKER jack with a suitable connector,

c. Connect the audio amplifier to a 115-volt,
60-cps line and allow at least 5 minutes for
warm up.

d. Connect a vtvm across the dummy load.

e. Connect a distortion meter across the
dummy load.

f. Connect an audio oscillator across con-
tacts 1 and 3 of the MONITOR INPUT con-
nector.

g. Adjust the output of the audio oscillator
to 3 volts at 400 cps.

h. Adjust the MONITOR LEVEL control
until the vtvm indicates 8 volts ac.

i. The distortion meter should indicate less
than 1 per cent distortion.

j. Repeat the instructions given in h and i
above for frequencies of 400, 1,000, 5,000, and
10,000 cps.

81. Audio Amplifier Gain

To check the over-all gain of the audio
amplifier, proceed as follows:

a. Connect the equipment as indicated in
paragraph 80.

b. Connect a dummy load as indicated in
paragraph 80.

c. Turn the MONITOR LEVEL control to
a setting of 10.

d. Adjust the output of the audio oscillator
to 1.5 Volta.

e. The needle of the vtvm should indicate
8 volts ac.

82. Frequency Response, Playback Amplifier
Circuit of Amplifier
(fig. 44)
a. Connect a voltage divider (3.3K and 10
ohms) across the output of an audio oscillator
Connect the playback input jack J101 of the

amplifier to the 10-ohm resistor of the voltage
divider.

b. Turn the METER SELECTOR switch to
the PLAYBACK LEVEL position.

c. Move the LINE TERMINATION switch
to the ON position.

d. Connect a vtvm across pins 2 and 3 of the
OUTPUT connector.

e. Connect the equipment to a 115-v, ac
60-cps power source and allow at least 5 min-
utes for warm up.

f. Adjust the output of the audio oscillator
to 1 volt at 50 cps for all measurements.

g. Adjust the PLAYBACK LEVEL control
until the needle of the vtvm indicates 4 volts.

h. Adjust variable resistor R140
to obtain the frequency response curve indi-
cated in figure 44. Readings may vary +2 db.
Use the chart below.

Frequency Output (volts)
50 cps 4
1 ke .3
5 ke A1
10 ke 12

83. Amplifier Gain, Playback Amplifier Cir-
cuit of Amplifier

To check the over-all gain of the playback
amplifier, proceed as follows:

a. Connect the equipment as indicated in
paragraph 82.

b. Operate the LINE TERMINATION
switch to the OFF position.

c. Operate the equipment for playback.

d. Connect an audio oscillator to the voltage
divider (fig. 44). Adjust the audio oscillator
for a 1-volt output at 1 kc.

e. Operate the PLAYBACK LEVEL control
to a setting of 10.

f. Operate the METER SELECTOR switch
to the PLAYBACK LEVEL position. Vu meter
M101 should indicate -6 vu +2 vu.

84. Frequency Response, Recording Ampli-
fier Circuit of Amplifier

The frequency response of the recording
amplifier should be checked for both 15-ips
and 7 Y%-ips operation. Check the 15-ips opera-
tion as follows:

a. Connect a 1K _resistor from the junction
of capacitor C113 and resistor R127
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Figure 44. Playback amplifier frequency response curve.

to ground. Connect the vtvm across the 1K
resistor.

b. Connect the equipment to a power source,
and operate the equipment,

c. Turn the EQUALIZATION switch to the
15 I.P.S. position.

d. Turn the INPUT SELECTOR SWITCH
to the BRIDGE position.

e. Connect an audio oscillator to pins 2 and
3 of the INPUT connector. Set the audio oscil-
lator to deliver a .5-volt output at 1 kc.

f. Adjust the RECORD LEVEL control
until the needle of the vtvm indicates a .78
volt.

g. Set the audio oscillator to deliver a .5-volt
output at 10 kc.

h. Adjust capacitor C107 until the
needle of the vtvm indicates the level shown
on the curve of figure 45.

i. Similarly, check the response at 5 kc.

J. Check the frequency response at 7 Y2-ips
operation in the same manner indicated for
15 ips (a through i above), except for the
following:
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(1) Turn the EQUALIZATION switch to
the 7% I.P.S. position.

(2) Check the response at 400 cps, 1 ke,
3 ke, 5 ke, and 7 ke,

(3) Adjust capacitor C108 in-

stead of C107.

85. Amplifier Gain, Recording Amplifier Cir-
cuit of Amplifier

To check the over-all gain of the recording
amplifier, proceed as follows:

a. Connect and operate the equipment as
indicated in paragraph 83.

b. Turn the EQUALIZATION switch to the
15 I.P.S. position.

c. Turn the INPUT SELECTOR SWITCH
to the BRIDGE position.

d. Connect an audio oscillator to pins 2 and
3 of the INPUT connector. Set the audio oscil-
lator for .1-volt output at 1 kc.

e. Turn the RECORD LEVEL control to a
setting of 10.

f. The needle of the vtvm should indicate
.28 volt £.05 volt.



86. Recording Bias Adjustment

To adjust the bias level to the recorder head,
proceed as follows:

a. Remove the cover of the sound head
assembly (fig. 38).

b. Demagnetize the heads in the sound head
assembly with a standard demagnetizer. Bring
the tip of the demagnetizer near the core of
the head and run the demagnetizer up and
down. Slowly remove the demagnetizer from
the head.

c. Adjust the controls of the equipment for
recording at 15 ips.

d. Install and thread the tape.

e. Connect an audio oscillator to pins 2 and
3 of the INPUT connector. Set the oscillator
to deliver an output of .5 volt at 400 cps.

f. Turn the INPUT SELECTOR SWITCH
to the BRIDGE position.

g. Connect the equipment to a power source,
turn on the equipment, and allow 5 minutes for
warm up.

h. Adjust the RECORD LEVEL control to
a setting of 2.

i. Turn the METER SELECTOR switch to
the PLAYBACK LEVEL position.

j. Adjust the PLAYBACK LEVEL control
to a setting of 8.

k. Press the PLAY and RECORD switches.

1. Turn variable resistor R125|(fig. 27) to
the extreme counterclockwise position; then
turn the control clockwise until the needle
of meter M101 indicates maximum. Continue
turning the control clockwise until the needle
of the meter indicates 1 vu less than maximum.
Note the reading of the meter.

m. Turn the METER SELECTOR switch to
the BIAS position. Adjust variable resistor
R130 until the needle of the meter
indicates O vu.

n. Repeat the instructions given in | and m
above.

0. Turn the METER SELECTOR switch to
the RECORD LEVEL position. Adjust variable
resistor R115 to obtain readings
identical with those given in 1 above.

87. Noise Balance Adjustment
To adjust the noise balance, first adjust the

bias as indicated in paragraph 86, then proceed
as follows:

a. Connect Sound Analyzer TS-615A/U
(distortion meter) to the output of the ampli-
fier. Adjust the distortion meter for 800-cps
output.

b. Connect an audio oscillator to the INPUT
connector. Adjust the audio oscillator for 400—
cps output.

c. Install and thread a tape that has been
erased.

d. Operate the RECORD LEVEL control
until the needle of vu meter M101 indicates
0 Vu.

e. Operate the PLAYBACK LEVEL control
to a setting of 8.

f. Press the PLAY and the RECORD
switches.

g. Slowly turn variable resistor R129 |(fig.

to the extreme counterclockwise position.
Note the setting for minimum second harmonic
distortion. Slowly turn variable resistor R129
to the extreme clockwise position. Note the
setting for minimum second harmonic distor-
tion. Repeat this procedure until the best set-
ting for minimum second harmonic distortion
is found.

h. After adjusting the noise balance, re-
check the bias level adjustment (par. 86).

i. If a distortion meter is not available,
noise balance can be obtained using a suitable
headset. First adjust the bias (par. 86), then
proceed as follows:

(1) Connect the headset to the output of
the amplifier.

(2) Operate the equipment as indicated in
¢ through f above.

(3) Listen to the level of the high fre-
guency noise through the headset. Ad-
just the setting of variable resistor
R129 until the best setting
for minimum noise level is found.

88. Erase Current Adjustment

To adjust the level of erase current, proceed
as f ollows :

a. Connect and operate the equipment as a
recorder (par. 14).

b. Turn the METER SELECTOR switch to
the ERASE position.

c. Depress the PLAY and the RECORD
switches.

d. Adjust capacitor C115 (fig. 27) until the
needle of vu meter M101 indicates O vu.
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89. Reproducer Head Alignment
(fig. 38)

Alignment of the reproducer head consists
of adjusting the position of the head in azimuth
to assure proper frequency response, low noise,
high output, and low distortion. Normally, the
head will not require alignment, except if the
head has been removed, or if the entire sound
head assembly is replaced. To align the re-
producer head, proceed as follows:

a. Remove the cover of the sound head
assembly.

b. Demagnetize the head, using a standard
demagnetizer. Bring the tip of the demagne-
tizer near the core of the head and then run
the demagnetizer up and down. Slowly remove
the demagnetizer from the head.

c. Connect the equipment for playback op-
eration at 15 ips (par. 10).

d. Obtain a standard tape and thread the
tape.

e. Adjust the PLAYBACK LEVEL control
to a setting of 10.

f. Turn the METER SELECTOR switch to
the PLAYBACK LEVEL position.

g. Turn on the equipment and allow 5 min-
utes for warm up.

h. Operate the equipment for playback (par.
18) with a 10-kc signal from the standard tape.

i. Turn the tension screw that holds the re-
producer head until the needle of vu meter
M101 indicates a maximum reading.

90. Recorder Head Alignment
(fig. 38)

To align the recorder head, first align the
reproducer head (par. 89), then proceed as
follows :

a. Connect the equipment for recording at
15 ips (par. 10).

b. Install and thread a blank tape.

c. Connect an audio oscillator to pins 2 and
3 of the INPUT connector.

d. Turn the INPUT SELECTOR SWITCH
to the BRIDGE position.

e. Turn on the equipment and allow 5 min-
utes for warm up.

f. Adjust the audio oscillator to deliver
1-volt output at 10 kc.

g. Adjust the RECORD LEVEL control
until the needle of meter M101 indicates -5 vu.

h. Connect a vtvm across pins 2 and 3 of
the OUTPUT connector.
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i. Turn the METER SELECTCOR switch to
the PLAYBACK LEVEL position.

J. Press the PLAY and the RECORD
switches.

k. Adjust the tension screw that holds the
recorder head until the needle of the external
vtvm indicates a maximum reading.

91. Recording Amplifier and Playback
Amplifier, Frequency Response

The frequency response of the recording
amplifier and playback amplifier should be
checked for both 15-ips and 7%:-ips operation
after alignment of the sound head (pars. 89
and 90). First check the 15-ips operation as
follows :

a. Connect the equipment to a power source.

b. Turn the EQUALIZATION switch to the
15 I.P.S. position.

c. Move the 7%"-15" switch to the 15”
position.

d. Turn the METER SELECTOR switch to
the RECORD LEVEL position.

e. Turn the INPUT SELECTOR SWITCH
to the BRIDGE position and turn the RECORD
LEVEL control to a setting of 8.

f. Connect an audio oscillator to pins 2 and
3 of the INPUT connector. Set the audio
oscillator to deliver a .5-volt output at 1 kc.

g. Turn the equipment on and push the
PLAY and the RECORD switches.

h. Adjust the RECORD LEVEL control
until the needle of meter M101 indicates
—10 vu.

i. Turn the METER SELECTOR switch to
the PLAYBACK LEVEL position. The needle
of meter M101 should indicate —10 vu.

j. Set the audio oscillator to deliver a .5-volt
output at 10 kc.

k. Adjust capacitor C107 (fig. 27} until the
needle of meter M101 indicates —10 vu £2 vu.

1. Repeat the instruction given in g, h, and
i above. If the reading is not —10 vu +2 vu,
reset capacitor C107, then repeat the instruc-
tions given in j and k above. Record the meas-
urements.

m. Set the audio oscillator to deliver a 1-volt
output at 50 cps; the reading should be —10 vu
+2 vu.

n. Check the response at 100, 400, and 500
cps. Record the measurements.



o. If the readings are incorrect, recheck the
bias adjustment (par. 86), head alignment

(par. 89, and 90), tape magnetization (par.
88), and settings of variable resistors R140

and R125 [fig. 27).

p. Check the frequency response at 7%-ips
operation in the same manner as indicated for
15 ips (a through o above), except for the
following:

(1) Set the EQUALIZATION switch to
the 7% |.P.S. position.

(2) Set the 7%"-15" switch to the 7”
position.

(3) Check the equipment at 400 cps, 1 kc,
3 ke, 5 ke, and 7 kc.

(4) Adjust capacitor C108 instead of ca-
pacitor C107.

92. Distortion Measurements, Amplifier

Total harmonic distortion of the amplifier
should be checked for both 15-ips and 7%-ips
operation. First check the 15-ips operation as
follows:

a. Connect the equipment to a power source.

b. Turn the EQUALIZATION switch to the
15 I.P.S. position.

c. Move the 7%"-16” switch to the 15”
position.

d. Turn the INPUT SELECTOR SWITCH
to the BRIDGE position.

e. Turn the METER SELECTOR switch to
the RECORD LEVEL position.

f. Set the PLAYBACK LEVEL control to
8, approximately.

g. Connect an audio oscillator to the INPUT
connector. Set the audio oscillator to deliver a
I-volt output at 400 cps.

h. Turn the equipment on and press the
PLAY and the RECORD switches.

i. Adjust the RECORD LEVEL control
until the needle of vu meter M101 indicates
0 Vu.

j. Connect Sound Analyzer TS—-615A/U to
the EARPHONES jack.

k. If a 600-ohm output of the amplifier is
required, move the LINE TERMINATION
switch to the ON position.

I. Turn the METER SELECTOR switch to
the PLAYBACK LEVEL position.

m. Adjust the PLAYBACK LEVEL control
until meter M101 indicates O vu.

n. Total harmonic distortion as read on the
TS-615A/U should be less than 3 per cent,
0. Repeat the instructions given in g through
n above except for the following:
(1) Operate the EQUALIZATION switch
to the 7 %2 |.P.S. position.
(2) Move the 7v%"-15" switch to 7%
position.
p. If total harmonic distortion exceeds 3
per cent, proceed as follows:
(1) Demagnetize the sound heads.
(2) Check the bias level adjustment
(par. 86).
(3) Check the noise balance circuit ad-
justment (par. 87).
(4) Check the amplifier (par. 82 through
85).

93. Flutter and Wow Measurements

Flutter and wow of the recorder-reproducer
should be checked for both 15-ips and 7%z-ips
operation. The procedure for checking flutter
and wow is the same for both speeds, except
for control settings. Proceed as follows:

a. Connect the equipment to a suitable
power source.

b. Connect the audio amplifier to the am-
plifier.

c. Turn the EQUALIZATION switch to the
15 L.P.S. position.

d. Move the 7%"- 15" switch to the 15”
position.

e. Turn the INPUT SELECTOR SWITCH
to the BRIDGE position.

f. Turn the METER SELECTOR switch to
the RECORD LEVEL position.

g. Set the PLAYBACK LEVEL control to
8, approximately.

h. Connect an audio oscillator to the INPUT
connector; set the audio oscillator to deliver a
I-volt output at 3,000 cps.

i. Turn the equipment on and press the
PLAY and the RECORD switches.

j. Adjust the RECORD LEVEL control until
the needle of meter M101 indicates O vu.

k. Connect Flutter Indicator PH-593/PFQ
to the PHONES jack and turn on the PH-
593/PFQ. Operate the PH-593/PFQ in accord-
ance with instructions furnished with the
equipment.

I. Turn the METER SELECTOR switch to
the PLAYBACK LEVEL position.
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m. Adjust the PLAYBACK LEVEL control
until meter M101 indicates 0 vu.

n. Total flutter and wow should be less than .2
per cent.

0. Make measurement for 7%-ips operation
with the EQUALIZATION SWITCH set to the
7%" position. Total flutter and wow should be
less than .25 per cent.

94. Signal-to-noise Ratio

To measure the signal-to-noise ratio, proceed
as follows:

a. Connect the equipment to a suitable power
source.

b. Turn the INPUT SELECTOR SWITCH to
the BRIDGE nposition.

c. Turn the EQUALIZATION switch to the
7% L.P.S. position.

d. Move the 7%:-15” switch to 7 %" position.

e. Connect a vuvm and a distortion meter
across the OUTPUT connector.

f. Turn the METER SELECTOR switch to the
PLAYBACK LEVEL position.

g. Connect an audio oscillator to pins 2 and 3
of the INPUT connector Adjust the audio oscil-
lator to deliver a 5-volt output at 400 cps.

Place a tape on the recorder-reproducer and
thread the tape.

h. Move the ON-OFF switch to the ON
position.

i. Press the PLAY and the RECORD
switches.

J. Turn the RECORD LEVEL control until
the distortion meter indicates 3 per cent third
harmonic distortion. Simultaneously, turn the
PLAYBACK LEVEL control until meter M101
indicates O vu. Adjust both controls until both
conditions are obtained.

k. Record for 2 minutes.

I. Press the STOP switch,

m. Press the REWIND switch to allow
playback of the recorded signal (k above),
then press the STOP switch.

n. Press the PLAY switch.

0. Turn the PLAYBACK LEVEL control to
maintain a reading of O vu on meter M101.
Record the output indicated on the vtvm.

p. When the signal disappears (extremely
low reading on vtvm), record the reading of
the vtvm.

g. The signal-to-noise ratio is determined by
ratio of the values in 0 and p above. Ratio
should be 50 db minimum.
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RESISTOR COLOR CODE MARKING
(MIL-STD RESISTORS)

AXIAL-LEAD RESISTORS RADIAL-LEAD RESISTORS
(INSULATED) {UNINSULATED)
A !g-‘#e!“”u i#00Y)
= oLe {END)
— H =11
TOLERANGE H v SECOND
0 sionricant
MULTIPLIER FIGURE
Al [ 4 MULTIPLIER
SECONO SIGNIFICANT FIGURE (DOT OR BAND)
FIAST SIGNIFICANT FIGURE
FIGUR
ARC-COMPOSITION RZ-COMPOSITION
(END) (800Y)
TOLERANCE
\\‘ — // (END)
N
N\
SECOND
SIGNIFICANT
MULTIPLIER FIGURE
SECOND SIGNIFICANT MULTIPLIER- cimay
FIGURE (DOT OR BAND)  SIONIFICANT
L—mu SIGNIFICANT FIGURE FIGURE
(DOUBLE WIDTN SIGNIFICS
FIXED WIRE-WOUND
RESISTORS )
RU-WIRE-WOUND RZ-COMPOSITION
RESISTOR COLOR CODE
SAND A OR BOOY™ BAND B OR ENOD® BAND C OR DOT OR BANO™ BAND D OR END™
rinsT sECOND nEsISTANCE
coLon S1ONIPICANT COLOR SIGNIFICANT COLOR MULTIPLIER coLonr TOLERANCE
FIOURE FIGURE (PERCENT)
BLACK ° sLACK [ SLACK ' p00Y t 20
BROWN ' SROWN ) BROWN 10 SILVER tio
RED ] REO [ REO 100 soLo ts
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW 4 YELLOW L] YELLOW 10,000
GREEN 5 GREEN [ ] GREEW 100,000
sLuE . sLuE . sLue 1,000,000
PURPLE 7 ~PURPLE "
(VIOLET) (VIOLET)
GRAY [ } GRAY [ ] GOLD 0.1
WHITE | ] WHITE ] SILVER 0.04
'FM WIRE-WOUND-TYPE RESISTORS, BAND A SHALL BE DOUSLE-WIOTHN.
WHEK 800Y COLOR iS THE SAME AS THE DOT (OF BAND) OR ENO COLOR,
THE COLORS ARE DIFFERENTIATED BY SHAODE, GLOSS, OR OTHER MEANS.
EXAMPLES (BAND MARKING): EXAMPLES (BODY MARKING):
10 OMMS £20 PERCENT: BROWN BAND A; BLACK BANO 8 10 ONMS £ 20 PERCENT: BROWN BODY;, BLACK END; BLACK DOT
BLACK BAND C; NO BAND D. OR BAND, BODY COLOR ON TOLERANCE END.
4.7 OMMS TS PERCENT: YELLOW BAN" TURPLE BAND D, 3,000 OHMS 210 PERCENT: ORANGE 800Y, BLACK END; RED 00T
GOLD BAND C; GOLD BAND O. OR BAND; SILVER END.

STD-AI

Figure 46. MIL-STD resistor color codes.



CAPACITOR COLOR CODE MARKING
(MIL-STD CAPACITORS)

TYPE INDICATOR *
FIRST SIGNIFICANT FIGURE
SECOND SIGNIFICANT FIGURE
/mo-cnon
bbb’ (READING DIRECTION)

f /o:cmu MULTIPLIER %%
TOLERANCE
CHARACTERISTIC

® BLACKX DOT: MICA DIELECTRIC
SILVER DOT: PAPER DIELECTRIC
4 NDICATES NUMBER OF ZEROS ON PAPER TYPE.

MICA (CM) AND PAPER (CN)

MIL BUTTON-MICA
IDENTIFIER (BLACK)

FIRST SIGNIFICANT FIGURE

SECONO SIGNIFICANT FIGURE
DECIMAL MULTIPLIER

CHARACTERISTIC CAPACITANCE TOLERANCE
BUTTON-MICA (CB)

SECOND SIGNIFICANT FIGURE—
FIRST SIGNIFICANT FIGURE —

r:ununuu——l
COEFFICIENT

INNER - —-==1 a
CLECTRODE TERMINAL
SECOND SIGNIFICANT FIGURE
FIRST SIGNIFICANT FIGURE

TEMPERATURE
COEFFICIENT

— OECIMAL MULTIPLIER
- CAPACITANCE TOLERANCE

o=

DECIMAL MULTIPLIER
CAPACITANCE TOLERANCE

INNER-ELECTRODE
TERMINAL

0 i

NOTE:
SPOTS MAY BE USED INSTEAD OF BANDS, TEMPERATURE
COEFFICIENT MARKING 1S LARGER.

CERAMIC-TEMPERATURE COMPENSATING {CC)

FIRST SIGNIFICANT FIGURE

CHARACTERISTIC

INNER-ELECTRODE
TERMINAL \{]

NOTES:

SECOND SIGNIFICANT FIGURE
OECIMAL MULTIPLIER
CAPACITANCE TOLERANCE

MIL 1I0ENTIFIER
(BLACK DOT)

CHARACTERISTIC FIRST SIGNIFICANT FIGURE

SECONO SIGNIFICANT FIGURE
DECIMAL MULTIPLIER

MIL IDEnTIFIER CAPACITANCE TOLERANCE

{BLACK SPOT:

1. SPOTS MAY BE USED ON TUBULAR CAPACITORS
CHARACTERISTIC SPOT i8S LARGER AND MIL IDENTIFIER
18 ON SIOE DIAMETRICALLY OPPOSITE COLOR SPOTS,

2. MIL IDENTIFIER OF DI1SK TYPE IS ON REVERSE SIDE,
CHARACTERISTIC SPOT IS LARGER OR SPACE BETWEEN
CHARACTERISTIC AND TOLERANCE 3POTS (3 THREE
TIMES SPACE BETWEEN ADJACENT 3POTS.

3. TOLERANCE: YELLOW, +100%,-20% .

CERAMIC-GENERAL PURPOSE (CK)

CAPACITOR COLOR COOE

MULTIPLIER cuARACTemsnc" TOLERANCE 2 TEMPERATURE
816 COEFFICIENT
coLon e NUMBER cc. (UUF/UF/°C)
. DECIMAL OF cmlcen|ce]ex] cm | N cB BT
ZEROS IOUUFJoR LE cc
BLACK o ' NONE A 20 20 20 20 2 zemo
BROWN ' 0 1 slelo|w 1 -30
RED ) 100 t cln x ? ¢ ¢ -0
ORANGE 3 1,000 3 olv]o %0 -150
YELLOW 4 10,000 4 sl -220
OREEN s s rln s 05 -330
swue s . s -470
PURPLE
et 7 7 T|w -730
GRAY ’ . x o8 | +30
WHITE » » 10 ' ~330(*300) 3
o0LD 0.1 [] 3 +100
SILVER 0.0l 10 10 10
1. LETTERS ARE IN TYPE DESIGNATIONS GIVEN IN MIL-C SPECIFICATIONS.
2. IN PERCENT, EXCEPT IN UUF FOR CC-TYPE CAPACITORS OF 10 UUF OR LESS. $T0-C1
s

. INTENOED FOR USE IN CIRCUITS NOT REQUIRING COMPENSATION.

Figure 47. MIL-STD capacitor color codes.
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CHAPTER 7

SHIPMENT AND LIMITED STORAGE AND DEMOLITION
TO PREVENT ENEMY USE

95. Removing Equipment from Service

a. Disconnect the power cable from the
power source.

b. Disconnect the microphone and the head-
set (and external speaker, if used).

c. Disconnect the interconnecting power
cable and output cable.

96. Materials Required for Repacking

a. The following chart lists the materials
required for repacking the recorder-reproducer
set after the equipment has been removed from
service.

Material Quantity
Waterproof barrier material 50 sq ft
Corrugated fiberboard, single-faced, 55 sq ft

flexible

Gummed tape 40 ft
Pressuretsensitive tape 36 ft
Strapping steel, flat 33 ft
Wooden shipping box 2ea.

b. Fabricate the two wooden shipping boxes
to the size indicated in the chart below.

Dimensions

Box
Height| Width |Depth| Vvol. | Board
(in) | Un) | (n) {Ccute | feet

1. Recorder-repro-{ 23 | 27 | 27 § 9.4 |2738
ducer carrying
case,

2. Audio amplifier 20 31 27 |10 28

carrying cases.
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97. Repacking

a. Package each technical manual within a
close-fitting bag fabricated of waterproof bar-
rier material. Seal the seams with water
resistant, pressure-sensitive tape.

b. Package each spare tube in flexible
single-faced, corrugated fiberboard and secur
the wrap with gummed paper tape. Consolidate
the packaged tubes within a wrap of flexible
single-f aced corrugated fiberboard, and secure
the consolidated wrap with gummed paper
tape.

c. Place each reel in a metal container and
seal the container with pressure-sensitive tape;
package each spare part and each accessory
item in the same manner indicated in b above.

d. Stow all items within the compartments
of the audio amplifier carrying case. Close the
case cover and secure the fastenings.

e. Close the covers of the recorder-repro-
ducer carrying case and secure the fastenings.

f. Cushion each carrying case on all sur-
faces with pads fabricated of flexible, single-
faced, corrugated fiberboard. Secure the
cushioning with gummed paper tape.

g. Place a suitable waterproof case liner
within each wooden case.

h. Place each cushioned carrying case with-
in the suitable wooden case. Seal the case liner
with waterproof tape.

i. Close and nail the wooden case.

j. For intertheater shipments, use steel
strapping to secure the sides, top, and bottom
of the cases.

k. Mark cases in accordance with the re-
quirements of SR-55-720-1, Section II.



98. Methods of Destruction

Note. The demolition procedures outlined in
a through g below will be used to prevent the
enemy from using or salvaging this equipment.
Demolition of the equipment will be accom-
plished only upon order of the commander.

a. Smash. Smash the controls, tubes, capaci-
tors, transformers, switches, microphone, loud-
speakers, headsets, meters, and motors; use
sledges, axes, handaxes, pickaxes, hammers,
crowbars, or other heavy tools.

b. Cut. Cut the power cables, the headset

cord, the microphone cord, and all intercon-
necting cables; use axes, handaxes, or ma-
chetes.

c. Burn. Burn all cords, carrying cases, and
technical manuals; use gasoline, kerosene, oil,
flame throwers, or incendiary grenades.

d. Bend. Bend all panels.

e. Explosives. Use firearms, grenades, or
TNT.

f. Disposal. Bury or scatter the destroyed

parts in slit trenches, fox holes, or throw them
into streams.
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Figure 48. Audio amplifier, schematic diagram.
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Figure 49. Amplifier, schematic diagram.
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Figure 50. Recorder-reproducer, schematic diagram.
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Figure 51. Audio amplifier, wiring diagram.
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Figure 52. Amplifier, wiring diagram.
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Figure 53. Recorder-reproducer, wiring diagram.
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