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1. NAVSHIPS 900,381 is a restricted, non-registered
jnstruction book covering the installation, operation
and maintenance of TBL-5/6/7/12/13 Transmitting
Equipments.

2. When superseded by a later edition, or when no
longer required, this publication should be destroyed.
No report of such destruction is required.

3. Spare Parts lists for the equipment are contained
in NAVSHIPS 900,383-(1). The parentheses repre-
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sent a number which identifies a spare parts list apply-
ing to specific contracts.

4. A copy of the appropriate spare parts catalog
should accompany each copy of NAVSHIPS 900,381.

5. Copies of the instruction book or appropriate
spare parts catalog (for contract number see equip-
ment nameplate) should be obtained from the nearest
Radio Material Pool. /s/ J. B. Dow
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T-3 to NAVSHIPS 900,381 : UNCLASSIFIED

TEMPORARY CORRECTICN T-3 TO TECHNICAL MANUAL FOR:
RADIO TELEGRAFH TRANSMITTING EQUIPMENT MODELS
TBL-12/13 NAVSHIPS 900,381

This temporary correction changes the manual to reflect the equipment changes
made by Field Changes 8-TBL-12 and 8-TBL-1l3. These field changes apply to

Radio Telegraph Transmitting Equipment Model TBL~-12 or TBL-13 when Power Supply
PP-1211/U is connected to Radio Telegraph Transmitting Equipment Model TBL-12

or TBL-13. The Purpose of Field Change 8-TBL-12 or 8-TBL-13 is to provide wiring
changes to Radio Telegraph Transmitting Equipment Model TBL-12 or TBIL~13 whicdh
when combined with wiring changes of Field Change 1-PP-1211/U, eliminate a high-
voltage safety hazard from Power Supply PP-1211/U.

Holders of equipment accompanied by technical manuals shall not make this
correction in the manuals until the accomplishment of Field Change 8-TBL-12
or 8-TBL—13 .

For combinations of Power Supply PP-1211/U with Radio Telegraph Transmitting
Equipment Model TBL-12 or TBL-13, make the following changes to NAVSHIPS 900,381,
Insert this temporary Correction in Technical Manual 900,361 immediately after
the front cover.

NOTE: The only Radio Telegraph Transmitting Equipment Model TBL-12 or TBL-13
affected by Field Changes 8-TBL-12 and 8-TBL-13 are: Those connected
to Power Supply PP-1211/U. Therefore, make Temporary Correction I-3
to Technical Manual NAVSHIPS 900,381 only when it is to be used with
Radic Telegraph Transmitting Equipment Model TBL-12 or TBL-13 connected
to Power Supply PP-1211/U.

Figure 10-38 - ®™Interconnection Diagram, Model TBL-7/12/13 for 115/230 V.D.C.
Power Supply (Dwg. 7608923)", make the following pen and ink changes:
1. Cross cut cénnections to Terminals 7 through 16. Cross out the sclid
line connection to Terminal 17. Cross out connections to Terminals
18 through 22. At Terminal 23 allow the ground symbol to remain
connected, but cross out the lead to the filter unit,
2. Cross out the filter unit, magnetic controller, and the motor
generztor unit,
3. At the bottom of the page write:
"For power connections, see Figure ] of Temporary Correction T-3
in the front of this book,"
"Corrected for Field Change 8-TBL-12 and 8-TBL-13."

Figure 10-L2 - "Schematic Diagram, Model TBL-7/12 for 115/230 V.D.C. Pocwer
Supply (Dwg. 7300L491)"™ and "Schematic Diagram, Model TBL-13 for 115/230 V.D.C.
Power Supply (Dwg. 73007211)" make the following pen and ink corrections to
the spplicable Schematics \
1., Locate the side of Switch S2L which connects Fuse F3 to Terminal GG.
Make a direct short from the switch side of Fuse F3 to Terminal GG.
Cross out the connecticns to S2l,

7 March 1940 UNCLASSIFIED 1 (of 4 pages)
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T-3 to NAVSHIPS 900,381 UNCLASSIFIED

2.

3.
L.
5.

Te
8.
9.

10.
11.

Locate the side of Switch S2l which connects Fuse FLi to Terminal KK,
Make a direct short from the switch side of Fuse FL to Terminal KK.
Cross out the connections to S24 including the one to K2A, (All Ter-
minals of S2 are now disconnected)
Between terminals 12 and 21 draw a small circle to represent a terminal.
Number it ®13%,
Locate the connection between Terminal 7 and Terminal C. Cross out the
section between Terminal 7 and the first junction. (Where R3 connects)
Connect the side of S2l which is at the bottom of the page, between
Terminals 7 and 13.
Cross out the connection between Terminal 22 and Switch S36. Cross
out the connection at the arm of S36., Connect the line that went to
the arm, to the third terminsl of 536 - the terminal connecting to
S35 and Fuse FhL,
Connect the Terminal JJ side of K3-B to Terminal 17. Cross out the
connection between Terminal JJ and K3-B,
Cross out the Magnetic Controller, the Filter unit, 115 or 230 V.D.C.
Motor, H.V. Generator, and L.V. and Bias Generator,
At the input terminals of the transmitter, cross out the following
connections: 20 to Pl
7 to P4
12 to S150
21 to P2
8 to Th
9 to TS
11 to F(+)
22 to R152
1L to C151
15 to L151
16 to C152
10 to R150
17 to L150
18 to 2000(-)
19 to C150
23 to C150
Find Terminal 64 at R151 in the Filter Unit., Cross out the connection
at Terminal 6.
At the bottom of the page write the following:
®For puwer connections, see Figure ] of Temporary Correction Te3
in the front of this manual."
"Corrected for Field Change 8-1BL-12" or "Corrected for Field Change
8-TB1-13", (Depending on schematic changed)

Figure 10-43 "Schematic Diagram, Model TBL-13 for 115/230 V,D.C. Power Supply
(Dwg. 7300721)," make the following pen and ink corrections:

1,
2,

At Terminal 19, cross out the number "195", Replace the number "19%,
with the number *23W,
At Terminal 23, cross out the number ®23", Replace the number "23"
with the number "19%,

7 March 1960 UNCILASSIFIED 2




T-3 to NAVSHIFS $00,381 UNCIASSIFIED

Figure 10-L9 "Wiring Diagram, Transmitter Right-Hand Frame, TBL-7/12/13 for
115/230 V.D.C. Power Supply (Dwg. 7300493)," make the following pen and ink
corrections:
1. Looking at Switch S-2L with the page in the normal upright position,
cross out the connections to the two left terminals on Switch S24.
Join the two disconnected wires. Cross out the connections to the
two right terminals of the switch. Join those two wires., Draw an
arrow with the back end connected to the top left terminal of S2)
and the point headed toward the top of the page., Draw an arrow
with the back end connected to the bottom left terminal on S2L and
the point headed toward the top of the page. Draw a circle with a
ground symbol connected to it around the twc arrcws. In front of
the arrow points write:
"To Terminals 7 and 13 (RG-108)%
2. At the bottom of the page write:
"Corrected for Field Change 8-TBL-12. and 8-TBL-13.,"

Figure 10-51 "Wiring Diagram, Transmitter Left-Hand Frame, TBL-7/12/13 for
115/230 V.D.C. Power Supply (Dwg. 7300LSL),"™ make the following pen and ink
corrections, '

1. Cross out the connecting wire between No. § or Relay K-3 and
Terminal JJ. Draw a new wire frcm No, 6 of Relay K-3 to Terminal 17.
(Terminal 17 is at the right hand top of the page - to the left of
"SECTION X" and below the word ™Restricted™.)

2. Cross out the wire connecting Terminal 72 to Switch S36,

3., Find the wire from Terminal E to Switch S36, Cross out the end of
this wire that connects to S36. Connect the wire instead to the terminal
on 535 which has three wires connected to it, (Looking at the page in
the normal upright position, this is the lower left terminal) Draw an
arrow pointing to Switch S35. Nezar the arrow write:

"The new connection is to the jumper bar connecting S35 to S36.%

bk. Connect the back end of an arrow to Terminal 7 and point the arrow to
the bottom of the page. Draw a similar arrow from Terminal 13, Draw
& circle around the arrows and connect a ground symbol to the circle.
Connect the g round symbol to Terminal 23, In front of the arrow point
write: "To upper terminals of S24*,

Below, write:
"(RG-108 with shielding grounded at Terminal 23)"

5. Cross out the short wire between Terminal 7 and Terminal C,

6. At the bottom of the page, write:
®Corrected Field Change 8-TBL-12 and 8-TBL-13."

7 March 1960 UNCLASSIFIED 3
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TBL-12 or TBL-13 Terminal Board

(CAY-522];7 or CAY-522LB)

7 March 1960

Terminal

20 . . .
2L . . .
8 and 9
10 + &
11 . . &
h ...
15. ..
6 ...
17 . .« &
8. ..
9. ..
7 and 13

UNCLASSIFIED

PP-1211/U Terminal Board

+230 VDC
=230 VIC
220 VAC
+250 VDC
-250 VDC
+1000 VDBC
-1000 VDC
B
C
-2000 VDC
+2000 VDC
Switch

Connections between Power Supply PP~1211/U and

Radio Telegraph Transmitting Equipment

Model TBL-12 or TBL-13

Figure I

UNCLASSIFIED
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Temporary Correction T-2 to Instruction Book for Radio
T ransmitters TBL-5/6/7/12/13, NAVSHIPS 900, 381,

_ Temporary Correction T-2 is effective upon receipt.

Insert this temporary correction immediately after
front cover of NAVSHIPS 900, 381. Record in RECORD
OF CORRECTIONS MADE chart, page A of NAVSHIPS
900, 381. i

Make all changes with red ink and identify with asterisk.
In margins of modified pages enter "*F.C. #7 TBL-

5/6/7/12/13."
Page 9-14
Under present C-102 enter '""C-103"". In function column, enter
"I-F coupling'. In description column, enter '""Same as C-80'.

In Navy Type and Navy Spec columns, enter "FSN N5910-191-6806"".

Page 9-27
Under present J-1 enter '"J-2". In function column,enter "Antenna
Jack''. In description column,enter '"Coaxial Receptacle''. In

Navy Type Number column,enter "UG-58A /U'". In Navy Spec
Number column,enter "FSN N5935-149-3483",

Page 9-74
Under present R-57,enter ""R-58". In function column, enter '""R-f
limiting'. In description column,enter "500 ohm, 37 watt'. In

Navy Type column, enter "RW22G501". In Navy Spec column,
enter "MIL-R-26C",

Pages 10-33 through 10-40, Figures 10-37 through 10-40

Select the Interconnection Diagram applicable to the transmitter
in use. At antenna terminal enter symbol '"J-2!"., Draw line
through '"3/8 DIA COPPER TUBING' and directly above,write
"RG-8/U'"". Draw line through words ""to ANTENNA" and directly
above, write "TO TRANSMITTER COUPLER CU-402/SRT'".
Within the transmitter box draw lines vertically upward from
terminals 2,3, and 17. Terminate these lines in a single hori-
zontal line leading to the left and downward to clear area adjacent
to Control Unit diagram and terminate with arrow pointing to new
note "MSCA-7 CABLE TO TRANSMITTER CONTROL CIRCUITS
OF CONTROL-MONITOR C-1360( )/SRT". Also, within
transmitter block, draw a block symbol for L6 and terminal 1
thereon. Draw line from this terminal 1 to new cable. From

terminal 1 of L6, draw symbol of resistor to ground. ldentify
resistor as R58.

Correction T-2 Page 1(of 2 pages)
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Pages 10-41 through 10-54, Figures 10-42 through 10-47

Select Schematic Diagram applicable to the transmitter in use.
At terminal symbol directly under antenna (triangle), enter symbol
J-2. In I-F Section antenna tuning curcuit, enter new capacitor
symbol C103 in series with lead from L29 to M12. Show dis-
connection XXX of LL6 and R8 from ground symbol. Draw one
inch line and arrow to left from bottom terminal junction of L6
and R8. Mark this line with asterisk. From terminal 1 of L6,
draw symbol of resistor R-58. Connect R58 to ground. Draw one
inch lines and arrows from terminals 2, 3 and 17 and mark with
asterisk. In clear area at lower right, enter note, "*MSCA-7
CABLE TO TRANSMITTER CONTROL CIRCUITS IN CONTROL
MONITOR C-1360 ( )/SRT. F.C. #7 TBL-5/6/7/12/13",

Pages 10-55 through 10-58, Figures 10-48, 10-49

Pages 10-63 through 10-66, Figures 10-52, 16-53

Select Wiring Diagram applicable to transmitter in use. 1In top of
diagram in lead from MI12 to insulator insert new capacitor C103.
Cross out wire symbol A and on either side of new capacitor, write
"#12 wire'", Delete symbol ANT on vertical lead from S18 and
insert J2.

Pages 10-59 through 10-62, Figures 10-50, 10-51
Pages 10-67 through 10-72, Figures 10-54, 10-55, 10-56

Select Wiring Diagram applicable to transmitter in use. At right
side of diagram show disconnection XXX of ground from terminal 1
junction of 1.6 and R8. Show new resistor R58 connected between
terminal 1 junction of LL6 /R8 and ground. Draw one inch line and
arrow to the right and enter note, "TO TRANSMITTER CONTROL
CIRCUITS OF CONTROL-MONITOR C-1360( )/SRT. F.C. #7 TBL
5/6/7/12/13".

Page 2(of 2 pages) Correction T-2




T-1 TO
NAVSHIPS 900, 381 UNCLASSIFIED DECEMBER 1956

TEMPORARY CORRECTION T-1 TO TECHNICAL MANUAL FOR RADIO
TRANSMITTING EQUIPMENT TBL - - - —= = FAVSHIPS 900,381

Temporary Correction T-1 does not apply to the Technical Manual UNTIL Field Change
No. 1-TBL has been accomplished and tested. THEREFORE - DO NOT correct the
Technical Manual until the Field Change has been accomplished.

Field Change No, 1-TBL applies to Models TBL-6 and TBL-7 radlio eqiipments. Its
purpose i8 to rectify errors in the labeling of the band change switch, steps
#6 and #7 on the equipment and in the technical manual.

This technical manual correction material was originally published in EMB Chapter
9, Change 5, of August 1954, as follows:

Correct error in instruction books of the TBL-5/6,
page 295, figure 43, and of the TBL-7, page 205,
figure 35.

This Technical Manual correction material was originally published in the EMB,
Chapter 9, Change 5, of August 1954,

CORRECTION TO MODEL TBL-13 INSTRUCTION BOOK AND MODELS TBL-5/6/7/12/13 INSTRUC-
TION BOOK, NAVSHIPS 900,381,

A correction should be made in the schematic diagram (drawing 7300720) which
applies to the 220/440-volt, 3 phase, 60 cycle, a-c power supply of the model
TBL-13 transmitter., The dlagram appears in two books; the model TBL-13 pre-
liminary instruction book, and the final instruction book for models TBL-5/6/7/
12/13, NAVSHIPS 900,381. The lead from the second amplifier plate-current
meter (M-8) is connected to the leads from meters M-5 and M-11l, and the diagram
should be altered to show the connection as in Figure 1.

2
™ C cR " css N
L -] ss 9 (1]
(124
“e

b ‘;
Leads Shoulé Be RR c
Shown Connecied [']
hd ? s22

FIGURE 1.--Correction in schematic diagram of TBL-13
‘power supply

CORRECTION T-1 UNCLASSIFIFD Page 1 (of 2 pages)
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INSTRUCTION BOCK CORRECTION FOR MODELS TBL-5/-6/-7/-12/-13 TRANSMITTING
EQUIFMENT ,NAVSHIPS 200,381,

Figures 10-43 and 10-47 in the instruction book for Models TBL-5/-6/-7/-12/-13
transmitters, NAVSHIPS 900,381, are in error and should be corrected to be in
conformance with the respective equipment. These figures are schematic dia-
zrams of the Model TBL-13 transmitter. On both schematics, the numerals 19 and
23, identifying terminals on the $2000 V lead and ground, should be reversed.
The terminal for the + 2000 V lead should te marked "19" and the ground lead
should be marked "23". 1In addition, a connection should be shown from terminal
23 to ground on the schematic in figure 10-47, ‘

CORRECTICON T-1 UNCLASSIFIED 2.
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CONTRACTUAL GUARANTEE

THE EQUIPMENT, INCLUDING ALL PARTS AND SPARE PARTS,
EXCEPT VACUUM TUBES, IS GUARANTEED FOR A SERVICE PERIOD
OF ONEYEAR WITH THE UNDERSTANDING THAT,AS A CONDITION
OF THIS CONTRACT, ALL ITEMS FOUND TO BE DEFECTIVE AS TO
DESIGN, MATERIAL, WORKMANSHIP OR MANUFACTURE WILL BE
REPLACED WITHOUT DELAY AND AT NO EXPENSE TO THE GOV-
ERNMENT; PROVIDED THAT SUCH GUARANTEE AND AGREEMENT
WILL, NOT OBLIGATE THE CONTRACTOR TO MAKE REPLACE-
MENT OF DEFECTIVE MATERIAL UNLESS THE FAILURE, EXCLU-
SIVE OF NORMAL EXPECTED SHELF LIFE DETERIORATION, OC-
CURS WITHIN A PERIOD OF TWO YEARS FROM THE DATE OF DE-
LIVERY OF THE EQUIPMENT TO AND ACCEPTANCE BY THE GOV-
ERNMENT, AND PROVIDED FURTHER THAT IF ANY PART OR
PARTS (EXCEPT VACUUM TUBES) FAIL OR ARE FOUND DEFEC-
TIVE TO THE EXTENT OF TEN PER CENT (109,) OR MORE OF THE
TOTAL NUMBER OF SIMILAR UNITS FURNISHED UNDER THE
CONTRACT (EXCLUSIVE OF SPARES), SUCH PART OR PARTS,
WHETHER SUPPLIED IN THE EQUIPMENT OR AS SPARES, WILL
BE CONCLUSIVELY PRESUMED TO BE DEFECTIVE DESIGN, AND
AS CONDITION OF CONTRACT SUBJECT TO ONE HUNDERD PER
CENT (1009;) REPLACEMENT BY SUITABLE REDESIGNED UNITS.

FAILURE DUE TO POOR WORKMANSHIP WHILE NOT NECES-
SARILY INDICATING POOR DESIGN, WILL BE CONSIDERED IN
THE SAME CATEGORY AS FAILURE DUE TO POOR DESIGN. RE-
DESIGNED REPLACEMENTS WHICH WILL ASSURE PROPER OP-
ERATION OF THE EQUIPMENT WILL BE SUPPLIED PROMPTLY,
TRANSPORTATION PAID, TO THE NAVAL ACTIVITY USING SUCH
EQUIPMENT UPON RECEIPT OF PROPER NOTICE AND WITHOUT
COST TO THE GOVERNMENT.

ALL SUCH DEFECTIVE PARTS WILL BE SUBJECT TO ULTIMATE
RETURN TO THE CONTRACTOR. IN VIEW OF THE FACT THAT
NORMAL ACTIVITIES OF THE NAVAL SERVICE MAY RESULT IN
THE USE OF EQUIPMENT IN SUCH REMOTE PORTIONS OF THE
WORLD OR UNDER SUCH CONDITIONS AS TO PRECLUDE THE RE-
TURN OF THE DEFECTIVE ITEM OR UNIT PRIOR TO REPLACE-
MENT WITHOUT JEOPARDIZING THE INTEGRITY OF NAVAL
COMMUNICATIONS, THE EXIGENCIES OF THE SERVICE THERE-
FORE MAY NECESSITATE EXPEDITIOUS REPAIR OF SUCH ITEM
OR UNIT IN ORDER TO PREVENT EXTENDED INTERRUPTION OF
COMMUNICATIONS. IN SOME CASES THE RETURN OF A DEFEC-
TIVE ITEM OR UNIT FOR EXAMINATION BY THE CONTRACTOR
PRIOR TO REPLACEMENT WILL NOT BE REQUIRED. THE REPORT
OF A RESPONSIBLE AUTHORITY, INCLUDING DETAILS OF THE
CONDITIONS SURROUNDING THE FAILURE WILL BE ACCEPTABLE
FOR EFFECTIVE ADJUSTMENT UNDER THE PROVISIONS OF THIS
CONTRACTUAL GUARANTEE.




CONTRACTUAL GUARANTEE—Continued

THE ABOVE PERIOD OF TWO YEARS AND THE SERVICE PERIOD
OF ONE YEAR WILL NOT INCLUDE ANY PORTION OF THE TIME
THAT THE EQUIPMENT FAILS TO GIVE SATISFACTORY PERFORM-
ANCE DUE TO DEFECTIVE ITEMS AND THE NECESSITY FOR RE-
PLACEMENT THEREOF. ALL REPLACEMENT PARTS WILL BE
GUARANTEED TO GIVE ONE YEAR OF SATISFACTORY SERVICE.

(1) ON NAVY CONTRACTS NOs-69919 (TBL-5) AND NOs-69919
SUPPLEMENTARY (TBL-6) ALL TYPE_860 AND TYPE_803
TUBES WILL BE COVERED BY A 1000-HOUR SERVICE LIFE
GUARANTEE AS DEFINED IN RE-13A-600B.

(2) ON NAVY CONTRACTS NOs.-97922 (TBL-7), NXss-17132 (TBL-
12) AND NXsr.-38684 (TBL-13) ALL TYPE_860 AND TYPE
_803 TUBES WILL BE COVERED BY A 1000-HOUR SERVICE
LIFE GUARANTEE AS DEFINED IN RE-13A-600E.

(3) TUBES SMALLER THAN 50-WATT SIZE ARE NOT USED IN
THIS EQUIPMENT.

(4) WE CERTIFY THAT THE TRANSMITTING TUBES, TYPE CWL
860 AND CWL 803, AS USED IN THE MODEL TBL—5/6/7/
12/13 EQUIPMENTS, WILL HAVE A LIFE EXPECTATION OF
2,000 HOURS RESPECTIVELY FOR FULL POWER KEYED
OPERATION, PROVIDING THE EQUIPMENT IS PROPERLY
OPERATED ACCORDING TO THE INSTRUCTIONS SUP-
PLIED HEREWITH.

IN THE. MANUFACTURE OF THIS EQUIPMENT, NO ITEMS OF
FOREIGN MANUFACTURE, GROWTH, OR PRODUCTION WILL BE
USED WHEN EQUIVALENT ITEMS ARE MANUFACTURED IN THE
UNITED STATES.
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INSTRUCTIONS TO OPERATING PERSONNEL
REGARDING REPORT OF FAILURE

Report of failure of any part of this equipment, during its service
life, shall be made to the Bureau of Ships in accordance with current
instructions. The report shall cover all details of the failure and give
the date of installation of the equipment. For procedure in reporting
failure see Chapter 67 of the ‘‘Bureau of Ships Manual”’, or superseding
instructions.

Contract NOs-69919 Date Nov. 22, 1939, Contract NOs-69919 (Sup-
plementary) Date March 14, 1941, Contract NOs-97922 Date Sept. 28,
1942, Contract NXss-17132 Date May 26, 1943, Contract NXsr-38684
Date Sept. 28, 1943.

Serial Number of Equipment

Date of Acceptance by Navy, Month Day Year
Date of Delivery to Contract Destination, Month Day— _Year_
Date of Completion of Installation, Month Day Year
Datge Placed in Service, Month Day Year

Blank spaces on this page shall be filled in at the time of installation.
Operating personnel shall also mark the ‘‘date placed in service’’ on the
date of acceptance plate located below the model nameplate on the
equipment, using suitable methods to avoid damaging the equipment.

All requests or requisitions for replacement material should in-
clude complete descriptive data covering the part desired, in the fol-
lowing form:

1. Name of Part desired.
2. Federal Stock Number (if assigned).

3. Navy Type number (if assigned) (including prefix and suffix
as applicable).

4. Commercial designation.

5. Moc(liel designation (including suffix) of equipment in ‘which
used.

6. Navy Type designation (including prefix and suffix where ap-
plicable) of major unit in which part is used.

7. Contract, purchase order, requisition, etc., under which the
equipment was procured.

8. Circuit symbol designation of part.

9. (a) Navy drawing and/or specification number. (Include part
or group number).

(b) Manufacturer’s drawing or specification’s number. (In-
clude part or group number).

10. Rating or other descriptive data.




WARNING

The attention of officers and operating personnel is directed to
Chapter 67 of the Bureau of Ships Manual or superseding instructions
on the subject of Radio-Safety precautions to be observed.

While every practicable safety precaution has been incorporated in
this equipment, the following rules must be strictly observed:

KEEP AWAY FROM LIVE CIRCUITS. Operating personnel must at
all times observe all safety regulations. Do not change tubes or make
adjustments inside equipment with high voltage supply on. Under
certain conditions dangerous potentials may exist in circuits with
power controls in the off position due to charges retained by capacitors.
To avoid casualties always remove power and discharge and ground
circuits prior to touching them.

DON'T SERVICE OR ADJUST ALONE. Under no circumstances
should any person reach within or enter the enclosure for the purpose
of servicing or adjusting the equipment without the immediate
presence or assistance of another person capable of rendering aid.

DON'T TAMPER WITH INTERLOCKS. Do not depend on door
switches or interlocks for protection but always shut down motor-
generators or other power equipment. Under no circumstances should
any access gate, door or safety interlock switch be removed, short
circuited, or tampered with in any way, by other than authorized
maintenance personnel, nor should reliance be placed upon the inter-
lock switches for removing voltages from the equipment.

RESUSCITATION

AN APPROVED POSTER ILLUSTRATING THE RULES FOR RE-
SUSCITATION BY THE PRONE PRESSURE METHOD SHALL BE
PROMINENTLY DISPLAYED IN EACH RADIO, RADAR OR SONAR
ENCLOSURE. POSTERS MAY BE OBTAINED UPON REQUEST TO
THE BUREAU OF MEDICINE AND SURGERY.
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s “NOTE
THE TYP?. NUMBERS SHOWN APPLY TO A MODEL.
TBL-5, 440 VOLT, 3 PHASE, 80 CYCLE EQUIP- -
T MENT, 'FOR TYPE NUMBERS OF THE UNITS APPLY~
ING TO OTHER MODELS AND POWER SUPPMEQ
SEE SECTION i, PARAGRAPHS 3TO 7.

MAGNETIC
CONTROLLER
UNIT
NAVY TYPE
CAY-21425

FILTER UNIT
NAVY TYPE

CGAY-53037A

MOTOR~GENERATOR UNIT
NAVY TYPE C(-21428

RADIO TRANSMITTER UNIT
NAVY TYPE CAY-52133

Fig. 1-1—Composite View, Typical TBL Series Components (Photo C-4751)
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I. GENERAL DESCRIPTION

1. PREFACE.

. This instruction book has been written to cover
Ship Type Navy Model TBL-5, TBL-6, TBL-7, TBL-
12 and TBL-13 Radio Telegraph Transmitting Equip-
ments. Essentially, each model is similar in design.
However, each type incorporates improvements over
the previous model. For convenience to the operator,
the listing below shows these improvements as made
from model to model.

(1) TBL-5 to TBL-6

(a) The TBL-6 Transmitter dial nameplates
are made to cover frequency range of each step.

(b) Type MN overload relay is used in place of
the SC-1 relay.

(c) Resistors supplied for TBL-6 are Grade 1,
Class I, i.e., Style F.

(d) Mica capacitors are provided with low loss
cases.

(e) Motor-Generator units were redesigned to
elimipate all cast iron parts. These are replaced by
cast steel or fabricated steel parts.

(f) Magnetic controllers have been improved
to withstand greater shock. Their panels are of micarta
and are shockmounted. Fuses and knife switches have
clamping devices. Also, improved relays have been
incorporated into the controllers.

(g) In some transmitters, either Model TBL-5
or TBL-6, the rotors and coil form are made up of
machined Micarta, Moldarta or ceramic. All three
of these forms are electrically and mechanically inter-
changeable, with each other.

(h) In TBL-6, the internal mechanisms of
starting relays K-2, K-4 and K-13 have been improved.

(2) TBL-6 to TBL-7.

(a) An R.F. pick-up capacitor was added to the
frequency meter.

(b) In TBL-7, the internal mechanisms of
starting relays K-2, K-4 and K-13 were redesigned for
greater stability.

(c) The relays mentioned in (b) above are
interchangeable as a unit, but parts of the relays are
not necessarily so.

(3) TBL-7 to TBL-12.

(a) The TBL-7 unit utilizes two handrails—
one on either side of the transmitter, while the TBL-
12 unit utilizes four handrails—two on either side of
the transmitter. See outline drawings for details.

(4) TBL-12 to TBL-13.

(a) For TBL-13 the magnetic controllers are
smaller and more compact and are of the high intens-
ity type.

(b) The multiplier resistors for the high voltage
voltmeters are of the new hermetically sealed type.

b. Whenever possible, where replacement parts are
ordered for any of the older model equipments such
as the TBL-5, TBL-6 and TBL-7, parts of improved
design will be supplied.

¢. Throughout the text portion of this Instruction
Book on Navy Model TBL Equipment, mention will
be made to various part number nomenclature such
as CAY-52131, CAY-52131A, etc. To simplify the
text matter and avoid unnecessary duplication, these
part numbers will be listed below together with the
model number and type of equipment with which it is
associated.

Type Number Unit Used with Model Voltage
CAY-52131 Transmitter TBL-5 115 V.D.C.
CAY-52132 Transmitter TBL-5 230 V.D.C.
CAY-52133 Transmitter TBL-5 440/3/60
CAY-52131A Transmitter TBL-6 115 V.D.C.
CAY-52132A Transmitter TBL-6 230 V.D.C.
CAY-52133A Transmitter TBL-6 440/3/60
CAY-52247 Transmitter TBL-7/12/13 115 V.D.C.
CAY-52248 Transmitter TBL-7/12/13 230 V.D.C.
CAY-52249 Transmitter TBL-7/12/13 440/3/60
CAY-53036A Filter Unit TBL-5/6/7/12/13 D.C. Supply
CAY-53037A Filter Unit TBL-5/6/7/12/13 A.C. Supply
CC-21426 Motor-Generator TBL-5 115 V.D.C.
CC-21229A Motor TBL-5 115 V.D.C.
CC-21232 Generator TBL-5 D.C.
CC-21233 Generator TBL-5 D.C.
CC-21427 Motor-Generator TBL-5 230 V.D.C
CC-21230A Motor TBL-5 230 V.D.C
CC-21428 Motor-Generator TBL-5 440/3/60
CC-21231A Motor TBL-5 440/3/60
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+ Type Number Unit Used with Model Voltage
CC-21426A Motor-Generator TBL-6/7/12/13 115 V.D.C.
CC-21229B Motor TBL-6/7/12/13 115 V.D.C.
CC-21232A Generator TBL-6/7/12/13 D.C.
CC-21233B Generator TBL-6/7/12/13 D.C.
CC-21427A Motor-Generator TBL-6/7/12/13 230 V.D.C.
CC-21230B Motor TBL-6/7/12/13 230 V.D.C.
CC-21428A Motor-Generator TBL-6/7/12/13 220/440/3/60
CC-21231B Motor TBL-6/7/12/13 220/440/3/60
CAY-21234A Magnetic Controller TBL-5 115 V.D.C.
CAY-21235A Magnetic Controller TBL-5 230 V.D.C.
CAY-21425 Magnetic Controller TBL-5 440/3/60
CAY-21713 Magnetic Controller TBL-6/7/12 115 V.D.C.
CAY-21714 Magnetic Controller TBL-6/7/12 230 V.D.C.
CAY-21715 Magnetic Controller TBL-6 220/3/60
CAY-21716 Magnetic Controller TBL-6/7/12 440/3/60
CAY-211226 Magnetic Controller TBL-13 115 V.D.C.
CAY-211227 Magnetic Controller TBL-13 230 V.D.C.
CAY-211228 Magnetic Controller TBL-13 440/3/60

d. Except where differences in the units exist, the
text material on the five different transmitters is essen-
tially the same. When differences exist, these will be
explained in detail. Where the text is general, such as
in Installation, Operation and Maintenance proced-
ures, the text will be applicable to all equipments.

e. To avoid unnecessary duplication of Installation
Qutline, Schematic, Wiring and Interconnection
Drawings, only one of each will be included where
the only difference is in the part number designation
for the unit. For example, the outline drawings for
all individual units in the various TBL series equip-
ments are similar. Therefore only one drawing for
the Transmitter and Power Equipment will be showan.

J- The weights for the various units may vary from
those printed on the drawings. This is due to the fact
that no two equipments weight the same. Should
green lumber be used, the crated weight will decrease
during shipment. In most cases, it has been estab-
lished that a variation of =59, in weights will exist.
The weights printed come within this = 59, variation.

2. GENERAL.

«. The Navy Model TBL Series Radio Telegraph
Transmitting Equipments are designed for use on
submarines, destroyers, cruisers and other similar
types of vessels. Each equipment consists of a radio
transmitter unit, a filter unit, a motor-generator unit
and a magnetic controller. Certain items of the units
are different in order to adapt the units for operation
on any one of various power supplies available on
shipboard. Thus, a different combination of units is
employed for each of the power supplies. These are
enumerated under Paragraphs 3 through 7 LIST OF
EQUIPMENT. -
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b. Design of the transmitter unit is based on the
master oscillator-intermediate amplifier—power
amplifier principle. Provision is made to allow oper-
ation into any of the various antennas encountered on
the above mentioned types of vessels. The trans-
mitter unit, as controlled by the master oscillator, is
continuously variable as to emitted frequency through-
out the frequency ranges specified. All necessary
operating controls are located on the front panel and
are electrically “dead”.

¢. Incorporation of an antenna transfer switch pro-
vides for manual transfer of the antenna for reception
on either the intermediate frequency or high fre-
quency ranges. The keying system will provide satis-
factory service at keying speeds up to 100 words
per minute.

d. Power output may be varied from full power to a
minimum of 25%, by means of a single control on
the transmitter unit. Modulated CW transmission is
provided on the intermediate frequency range. Tele-
phone transmission on either the high frequency or
intermediate frequency band may be obtained when
the equipment is used in conjunction with Navy Type

50064 or equivalent speech input equipment cap-
able of delivering an audio output of 1.6 watts (i.e.
28 volts across 500 ohms) for 85%, modulation of the
transmitter. Telephone carrier will be approximately
14 of the normal CW output value. Speech input
equipment is not supplied as part of the transmitting
equipment.

e. The transmittér is supplied power through a
suitable filter unit from a three-unit motor-generator
set, the motor of which operates from the ship’s
supply line.




/. The transmitting equipment can be controlled
and keyed using either the Navy Standard 4-wire or
6-wire remote control system.

3. LIST OF EQUIPMENT: TBL-5.

2. The Model TBL-5 Equipment is designed for
operation from 115 Volt D.C., 230 Volt D.C,, and
440 Volt, 3 Phase, 60 Cycle A.C. power supplies.
The complete equipment supplied for use with any
one of these power supply voltages consists of the
following component units.

b FOR 115 VOLT D.C. POWER SUPPLY.
Radio Transmitter Unit, Navy Type CAY-52131

Uncrated Crated
Height 72" 78”
Width 3134”7 427
Depth 2354" 30"
Weight 820 Ibs. 1087 1bs.
Volume  ...... 56.87 cu. ft.
Filter Unit, Navy Type CAY-53036A
Uncrated Crated
Height 1814” 27"
Width 1614” 21”7
Depth 1014” 17”
" Weight 56 Ibs. 117 lbs.
Volume  ...... 5.58 cu. ft.

Motor-Generator Unit, Navy Type CC-21426 con-
sisting of:
Motor, Type CC-21229A
Generator, 2000 V. D.C,, Type CC-21232
Generator, 250/1000 V. D.C,, Type CC-21233

Terminal Board

On Top On Side

Uncrated Crated
Height 1818 1514” 21”
Width 13”7 1614” 21”
Length 603" 601" 66”
Weight 800 1bs. 822 lbs.
Volume ...... 16.86 cu, ft.

Magnetic Controller, Navy Type CAY-21234A

Uncrated Crated
Height 204" 27”
Width 1314” 20”7
Depth 1214” 17”
Weight 60 1bs. 115 lbs.
Volume ..., 5.31 cu. ft.

Complete set of Vacuum Tubes for installation con-
sisting of:

Installed Type Weight,Each
4 _860 714 oz.
2 _803 11 oz.
3 1bs. 3 oz.

The above tubes are packed in a crate with dimensions
25 x 23 x 31. Crated weight 65 lbs. Volume 9.49
cu. ft.

Section 1
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Total Uncrated Weight of Equipment Less Spare Parts
1739 1bs. 3 oz.
Total Crated Weight of Equipment Less Spare Parts

2206 1bs.
Spare Parts Box ¥ 1—Radio Spare Parts
Uncrated Crated

Height 1514”7 17”

Width 1634”7 18”7

Length 2515” 297

Weight 146 lbs. 174 1bs.
Volume e 4.34 cu. ft.

Spare Parts Box ¥ 2—Miscellaneous Spare Parts
(Except Armatures) for Type CC-21229A Motor, Type
CC-21232 Generator and Type CC-21233 Generator
per Dwg. CAY-T-147, Sheet 8.

Uncrated Crated
Height 634" 8”
Width 1615” 18”7
Length 2515”7 28”
Weight 88 lIbs. 105 lbs.
Volume  ...... 2.33 cu. ft.

Spare Parts Box % 3—Spare Armature for Type CC-
21232 Generator per Dwg. CAY-T-147, Sheet 8.

Uncrated Crated
Height 634" 8”
Width 714” 9”
Length 2514" 28"
Weight 52 Ibs. 102 l1bs.
Volume  ...... 1.16 cu. ft.

Spare Parts Box ¥ 4—Spare Armature for Type CC-
21233 Generator per Dwg. CAY-T-147, Sheet 8.

Uncrated Crated
Height 634" 8”
Width 71" 9”
Length 2518” 28"
Weight 50 lbs. 102 1bs.
VYolume =~ ...... 1.16 cu. ft.

Spare Parts Box % 5—Spare Armature for Type CC-
21229A Motor per Dwg. CAY-T-147, Sheet 8.

Uncrated Crated
Height 914" 10"
Width 1014” 18”7
Length 251" 30”
Weight 80 1bs. 102 lbs.
Volume  ...... 2.21 cu. fr.

Total Uncrated Weight of Complete Equipment—
2155 lbs. 3 oz.
Total Crated Weight of Complete Equipment—
2791 lbs.

¢. For 230 VOLT D.C. POWER SUPPLY.
Radio Transmitter Unit, Navy Type CAY-52132,

Uncrated Crated
Height 72" 78”7
Width 3134” 42”7
Depth 2354” 30”
Weight 820 lbs. 1087 lbs.
Volume — ...... 56.87 cu. ft.
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Filter Unit, Navy Type CAY-5303GA

Uncrated Crated
Height 1814" 27"
Width 16Y4” 20”7
Depth 101g” 17”7
Weight 56 Ibs. 115 Ibs.
Volume — ..... 5.31 cu. ft.

Motor-Generator, Navy Type CC-21427 consisting of:
Motor, Type CC-21230A

Generator, 2000 V. D.C,, Type CC-21232
Generator, 250/1000 V. D.C., Type CC-21233

Terminal Board

On Top On Side

Uncrated Crated
Height 1814” 1515”7 217
Width 13”7 1614”7 21”
Length 601%” 603" 66"
Weight 800 Ibs. 822 Ibs.
Volume  ...... 16.86 cu. ft.

Magnetic Controller, Navy Type CAY-21235A

Uncrated Crated
Height 201%” 27"
Width ' 1315” 21”
Depth 124”7 17”7
Weight 60 1bs. 115 1bs.
Volume  ...... 5.58 cu. ft.

Complete set of Vacuum Tubes for installation con-
sisting of:

Installed Type Weight Each

4 _860 714 oz.
2 _803 11 oz.
3 Ibs. 3 oz.

The above tubes are packed in a crate 25 x 23 x 31.
Weight 65 lbs. Volume 9.49 cu. ft.

Total Uncrated Weight of Equipment less Spare Parts
1739 lbs. 3 oz.
Total Crated Weight of Equipment less Spare Parts

2206 lbs.
Spare Parts Box # 1—Radio Spare Parts.
Uncrated Crated

Height 1514” 17”7

Width 1634” 18”7

Length 25L15” 29”

Weight 146 1bs. 188 Ibs.
Volume —  ...... 4.34 cu. ft.

Spare Parts Box #2—Miscellaneous Spare Parts
(Except Armatures) for Type CC-21230A Motor, Type
CC-21232 Generator and Type CC-21233 Generator
Per Dwg. CAY-T-147, Sheet 8.

Uncrated Crated
Height 634" 8”
Width 16145” 18”
Length 2514”7 28"
Weight 88 Ibs. 105 Ibs.
Volume — ...... 2.33 cu. ft.

1-4.

Spare Parts Box # 3—Armature for Type CC-21232
Generator per Dwg. CAY-T-147, Sheet 8.

Uncrated Crated
Height 634" 8”
Width 714" 9”
Length 2513” 28”7
Weight 52 lbs. 68 lbs.
Volume  ...... 1.16 cu. ft.

Spare Parts Box ¥ 4—Spare Armature for Type CC-
21233 Generator per Dwg. CAY-147, Sheet 8.

Uncrated Crated
Height 634" 8”
Width 715" 9”
Length 2515” 28"
Weight 50 1bs. 66 lbs.
Volume  ..... 1.16 cu. ft.

Spare Parts Box % 5—Spare Armature for Type CC-
21230A Motor per Dwg. CAY-T-147, Sheet 8.

Uncrated Crated
Height 915" 11’
Width 1015” 12”7
Length 2514” 29”
Weight 80 Ibs. 102 Ibs.
Volume  ...... 2.21 cu. ft.

Total Uncrated Weight of Complete Equipment—
2155 1bs. 3 oz.
Total Crated Weight of Complete Equipment—
2745 lbs.

4. FOR 440 VOLT, 3 PHASE, 60 CYCLE, POWER
SUPPLY.

Radio Transmitter Unit, Navy Type CAY-52133.

Uncrated Crated
Height 72” 78"
Wwidth 3134" 42"
Depth 2354 30”
Weight 829 lbs. 1092 lbs.
Volume  ...... 56.87 cu. ft.

Filter Unit, Navy Type CAY-53037A

Uncrated Crated
Height 1814” 27"
Width 164" 21"
Depth 101¢” 177
Welght 87 Ibs. 148 Ibs.
Veleme e 5.58 cu. ft.

Motos-Generator Unit, Navy Type CC-21428 con-
sisting of:
Motor, Type CC-21231A
Generator, 2000 V. D.C,, Type CAY-21232
Generator, 250/1000 V. D.C., Type CAY-21233

« Terminal Board

On Top On Side
Uncrated Crated
Height 181%” 15” 27”7
Width 137 181¢” 21”
Length 551%” 5518”7 66"
Weight 680 lbs. 772 Ibs.
Volume  ...... 16.84 cu. ft.




Magnetic Controller, Navy Type CAY-21425

Uncrated Crated
Height 21147 27”
Width 157 20”7
Depth 1154" 17”7
Weight 50 Ibs. 105 lbs.
Volume  ...... 5.31 cu. ft.

Complete set of Vacuum Tubes for installation con-
sisting of:

Installed Type Weight, Each
4 _860 714 oz.
2 803 11 oz
3 ibs. 3 oz.

The above tubes are packed in a crate with dimensions
25 x 23 x 31. Crated Weight 65 lbs. Volume 9.49
cu. ft.

Total Uncrated Weight of Equipment less spare Parts
1649 Ibs. 3 oz.

Total Crated Weight of Equipment less Spare Parts.

2182 lbs.
Spare Parts Box % 1—Radio Spare Parts.
Uncrated Crated

Height 154" 17”7

Width 1634” 18”7

Length 2515” 287

Weight 140 1bs. 180 lbs.
Volume ... 4.96 cu. ft.

Spare Parts Box ¥ 2—Miscellaneous Spare Parts
(Except Armatures) for Type CC-21231A Motor, Type
CC-21232 Generator and Type CC-21233 Generator
per Dwg. CAY-T-147, Sheet 8.

Uncrated Crated
Height 634" 8”
Width 1314” 18”7
Length 2514”7 28”7
Weight 60 1bs. 83 lbs.
Volume ..., 2.33 cu. ft.

Spare Parts Box ¥ 3—Spare Armature for Type CC-
21232 Generator per Dwg. CAY-T-147, Sheet 8.

Uncrated Crated
Height 634" 8”
width 714" 9”
Length 2514” 28"
Weight 50 lbs. 66 1bs.
Volume ... 1.17 cu. ft.

Spare Parts Box ¥ 4—Spare Armature for Type CC-
21233 Generator per Dwg. CAY-T-147, Sheet 8.

Uncrated Crated
Height 634" 8"
Width 738” 9”
Length 251" 28"
Weight 50 ibs. 66 1bs.
Volume ..., 1.17 cu. ft.

Total Uncrated Weight of Complete Equipment—
1949 lbs. 3 oz.
Total Crated Weight of Complete Equipment—
2577 1bs.

Section |
Pars. 3d-4b

4. LIST OF EQUIPMENT: TBL-6.

a. The Motor-Generators for the Model TBL-6
Equipments are constructed of cast steel instead of
cast iron, and the Magnetic Controllers are especially
designed to stand severe shock. These equipments
are designed for operation from 115 Volt, D.C,, 230
Volt D.C., 220 Volt, 3 Phase, 60 Cycle A.C. and 440
Volt, 3 Phase, 60 Cycle A.C., power supplies. The
complete equipment for use with any one of these
power supply voltages consists of the following com-
ponent units.

b FOR 115 VOLT D.C. POWER SUPPLY.
Radio Transmitter Unit, Navy Type CAY-52131A

Uncrated Crated
Height 72" 78"
Width 31347 42”
Depth 235%” 30”
Weight 820 Ibs. 1087 ibs.
Volume  ...... 56.87 cu. ft.

Filter Unit, Navy Type CAY-53036A

Uncrated Crated
Height 18147 277
Width 1614” 217
Depth 1034” 17”7
Weight 56 lbs. 117 ibs.
Volume  ...... 5.58 cu. ft.

Motor-Generator Unit, Type CC-2142GA consisting
of:
Motor, Type CC-21229B
Generator, 2000 V. D.C,, Type CC-21232A
Generator, 250/1000 V. D.C,, Type CC-21233B
Terminal Board
On Top On Side

Uncrated Crated
Height 20" 16" 21"
Width 1314” 1634”7 21”
Length 61” 61” 66”7
Weight 745 lbs. 822 lbs.
Volume ...... 16.84 cu. ft.
Magnetic Controller, Navy Type CAY-21713
Uncrated Crated
Height 20337 27”
Widtch 13”7 20”
Depth 118”7 17”
Weight 60 Ibs. 115 Ibs.
Volume ..., 5.31 cu. ft.

Complete set of Vacuum Tubes for installation con-
sisting of:

Installed Type Weight, Each
4 _860 714 oz
2 _803 11 oz.
3 Ibs. 3 oz.

The above tubes are packed in a crate with dimensions
25 x 23 x 31. Crated Weight 65 lbs. Volume 9.49
cu. ft.
Total Uncrated Weight of Equipment less Spare Parts
1684 lbs. 3 oz.
Total Crated Weight of Equipment less Spare Parts
2206 lbs.
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Spare Parts Box ¥ 1—Radio Spare Parts.

Uncrated Crated
Height 151%™ 17"
Width 163%” 18"
Length 2515” 29”
Weight 146 lbs. 174 lbs.
Volume — ~ ...... 4.34 cu, ft.

Spare Parts Box #2—Miscellaneous Spare Parts.
(Except Armatures) for Type CC-21229B Motor, Type
CC-21232A Generator and Type CC-21233B Gener-
ator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8"
Width 1615” 18"
Length 2515” 28"
Weight 88 1bs 105 1bs.
Volume  ...... 2.33 cu. ft.

Spare Parts Box # 3—Spare Armature for Type CC-
21232A Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8"
Width . 7%’/ 9//
Length 2515”7 28”7
Weight 52 1bs. 102 Ibs.
Volume ...... 1.16 cu. ft.

Spare Parts Box % 4—Spare Armature for Type CC-
21233B Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8”
Width 714" 9”7
Length 2514” 28"
Weight 50 1bs. 102 ibs.
Volume  ...... 1.16 cu. ft.

Spare Parts Box % 5~—Spare Armature for Type CC-
21229B Motor per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 914" 10”
Width 1014” 18”
Length 2515" 30”
Weight 80 lbs. 102 lbs
Volume 1.47 cu. ft. 2.21 cu. ft.

Total Uncrated Weight of Complete Equipment—
2100 1lbs. 3 oz.

Total Crated Weight of Complete Equipments—
2791 lbs.

¢c. FOR 230 VOLT D.C. POWER SUPPLY.
Radio Transmitter, Navy Type CAY-52132A

Uncrated Crated
Height 72” 78”
Width 3134” 42”7
Depth 2354” 30”
Weight 820 lbs. 1087 lbs.
Volume — ...... 56.87 cu. ft.
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Filter Unit, Navy Type CAY-53036A

Uncrated Crated
Height 1814” 27"
Width 1614” 20"
Depth | 1044” 17"
Weight 56 lbs. 115 lbs.
Volume  ...... 5.31 cu. ft.

Motor-Generator Unit, Navy Type CC-21427A con-
sisting of:
Motor, Type CC-21230B
Generator, 2000 V. D.C,, Type CC-21232A
Generator, 250/1000 V. D.C,, Type CC-21233B

Terminal Board

On Top On Side

Uncrated Crated
Height 20” 16” 21”
Width 13147 1634” 21”
Length 61” 61" 66”7
Weight 745 lbs. 822 lbs.
Volume ...... 16.84 cu. ft.

Magnetic Controller, Navy Type CAY-21714

Uncrated Crated
Height 20327 27"
Width 13" 21”
Depth 11187 17”
Weight 60 1bs. 117 lbs.
Volume  ...... 5.58 cu. ft.

Complete set of Vacuum Tubes for installation con-
isting of:

Installed Type Weight, Each
4 _860 7Y4 oz.
2 _803 11 oz.
3 1bs. 3 oz.

The above tubes are packed in a crate with dimensions

25 x 23 x 31. Crated Weight 65 lbs. Volume 9.49

cu. ft.

Total Uncrated Weight of Equipment less Spare Parts
1684 Ibs. 3 oz.

Total Crated Weight of Equipment less Spare Parts

2206 lbs.
Spare Parts Box % 1—Radio Spare Parts.
Uncrated Crated

Height 1515” 17”

Width 1634” 18”

Length 2515” 29”

Weight 146 lbs. 188 Ibs.
Volume cerees 4.34 cu. ft.

Spare Parts Box % 2—Miscellaneous Spare Parts
(Except Armatures) for Type CC-21230B Motor, Type
CC-21232A Generator and Type CC-21233B Gener-
ator, per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634”7 8”
Width 1614” 18”
Length 2514” 28"
Weight 88 lbs. 105 Ibs.
Volume = ..... . 2.33 cu. ft.




Spare Parts Box ¥ 3—Spare Armature for Type CC-
21232A Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated
Height 634"
Width 714"
Length 2515”
Weight 50 lbs.
Volume  ......

Crated

8”

9//

28"

68 lbs.
1.16 cu. ft.

Spare Parts Box ¥ 4—Spare Armature for Type CC-
21233B Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated
Height 634"
Width 714”
Length 2514"
Weight 50 lbs.
Volume — ......

Crated

8//

9//

28”

66 lbs.
1.16 cu. ft.

Spare Parts Box % 5—Spare Armature for Type CC-
21230B Motor per Dwg. CAY-T-147, Sheet 18.

Uncrated
Height 914"
Width 1015”7
Length 25148”
Weight 80 lbs.
Volume  ......

Crated
11”7

12”

29//

102 1bs.
2.21 cu. ft.

Total Uncrated Weight of Complete Equipment

2098 lbs. 3 oz.

Total Crated Weight of Complete Equipment

2735 lbs.

4. FOR 220 VOLT, 3 PHASE, 60 CYCLE, POWER

Crated

78//

42"

30/’

1092 lbs.
56.87 cu. ft.

Crated
27//

20”

17”

148 Ibs.

SUPPLY.
Radio Transmitter, Navy Type CAY-52133A
Uncrated
Height 72"
Width 313"
Depth 235"
Weight 829 Ibs.
Volume —  ......
Filter Unit, Navy Type CAY-53037A
Uncrated
Height 1814”
Width 1614”
Depth 105"
Weight 87 lbs.
Volume

5.31 cu. ft.

Motor-Generator Unit, Navy Type CC-21428A con-

sisting of:
Motor, Type CC-21231B

Generator, 2000 V. D.C, Type CC-21232A
Generator, 250/1000 V. D.C.,, Type CC-21233B

Terminal Board

On Top On Side
Uncrated
Height 20”7 16”
Width 1344”7 1634”
Length 5534" 5534"
Weight 680 Ibs.
Volume

Crated

21”

21”

66//

772 1bs.
16.84 cu. ft.

Section |

Pars. 4c-4d
Magnetic Controller, Navy Type CAY-21715
Uncrated Crated
Height 1834”7 27"
Width 1634”7 21"
Depth 57 17”7
Weight 50 1bs. 117 lbs.
Volume ..., 5.58 cu. ft.
Complete set of Vacuum Tubes for installation con-
sisting of:
Installed Type Weight, Each
4 _860 7 Y4 oz.
2 _803 11 oz.
3 lbs. 3 oz.

The above tubes are packed in a crate with dimensions
25 x 23 x 31. Crated weight 65 lbs. Volume 9.49
cu. ft.

Total Uncrated Weight of Equipment less Spare Parts
1649 lbs. 3 oz.

Total Crated Weight of Equipment less Spare Parts

2194 1bs.
Spare Parts Box ¥ 1—Radio Spare Parts.
Uncrated Crated

Height 151" 17"

Width 1634” 18”7

Length 2515” 297

Weight 146 lbs. 168 1bs.
Volume — ...... 4.34 cu. ft.

Spare Parts Box % 2—Miscellaneous Spare Parts
(Except Armatures) for Type CC-21231B Motor, Type
CC-21232A Generator and Type CC-21233B Gener-
ator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8”
Width 1318”7 18"
Length 2514”7 28"
Weight 88 Ibs. 100 1bs.
Volume ..., 2.33 cu. ft.

Spare Parts Box % 3—Spare Armature for Type CC-
21232A Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8”
Width 714” 9”
Length 2515” 28"
Weight 52 lbs 66 lbs.
Volume  ...... 1.16 cu. ft.

Spare Parts Box % 4—Spare Armature for Type CC-
21233B Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8”
Width 7v4” 9”
Length 2515”7 28"
Weight 50 1bs. 66 lbs.
Volume — ..... 1.16 cu. ft.

Total Uncrated Weight of Complete Equipment
1985 lbs. 3 oz.

Total Crated Weight of Complete Equipment
2594 lbs.
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e. FOR 440 VOLT, 3 PHASE, 60 CYCLE, POWER
SUPPLY.
Radio Transmitter Unit, Navy Type CAY-52133A

Uncrated Crated
Height 72" 78"
Width 3134” 42"
Depth 239%” 30”
Weight 829 1bs. 1092 lbs.
Volume  ...... 56.87 cu. ft.

Filter Unit, Navy Type CAY-53037A

Uncrated Crated
Height 1814” 27"
Width 1614” 21”7
Depth 101g” 17”
Weight 87 lbs. 148 lbs.
Volume  ...... 5.58 cu. ft.

Motor-Generator Unit, Navy Type CC-21428A con-
sisting of:
Motor, Type CC-21231B
Generator, 2000 V. D.C,, Type CC-21232A
Generator, 250/1000 V. D.C,, Type CC-21233B
Terminal Board

On Top On Side

Uncrated Crated
Height 20” 16” 21"
Width 1314” 1634” 21”7
Length 5534” 553" 66"
Weight 680 lbs. 772 lbs.
Volume ...... 16.84 cu. ft.

Magnetic Controller, Navy Type CAY-21716

Uncrated Crated
Height 18437 27"
Width 165%” 207
Depth 94" 17”7
Weight 50 lbs. *105 lbs.
Volume  ...... *5.31 cu. ft.

*Shipped with Filter Unit, Navy Type CAY-53037A

Complete set of Vacuum Tubes for installation con-
sisting of:

Installed Type Weight, Each
4 _860 7Y oz
2 _803 11 oz.
3 lbs. 3 oz.

The above tubes are packed in a crate with dimensions
25 x 23 x 31. Crated weight 65 lbs. Volume 9.49
cu. ft.

Total Uncrated Weight of Equipment less Spare Parts
1649 1bs. 3o0z.

Total Crated Weight of Equipment less Spare Parts

2182 Ibs.
Spare Parts Box # 1—Radio Spare Parts.
Uncrated Crated

Height 1515” 17”7

Width 1634”7 18"

Length 255" 28"

Weight 140 Ibs. 180 Ibs.
Volume ... 4.96 cu. ft.
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Spare Parts Box # 2—Miscellaneous Spare Parts
(Except Armatures) for Type CC-21231B Motor, Type
CC-21232A Generator and Type CC-21233B Gener-
ator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8”
Width 1314” 18”7
Length 2515”7 28”
Weight 60 lbs. 83 lbs.
Volume ..., 2.33 cu. ft.

Spare Parts Box % 3—Spare Armature for Type CC-
21232A Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8”
Width 715" 9”
Length 2518”7 28"
Weight 50 1bs. 66 lbs.
Volume e 1.17 cu. ft.

Spare Parts Box % 4—Spare Armature for Type CC-
21233B Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated Cratesd
Height 634" 8”
Width 714" 9”
Length 2514”7 28"
Weight 50 1bs. 66 lbs.
Volume — ...... 1.17 cu. ft.

Total Uncrated Weight of Complete Equipment
1949 1bs. 3 oz.
Total Crated Weight of Complete Equipment
2577 lbs.

5. LIST OF EQUIPMENT: TBL-7.

4. The Model TBL-7 Equipment is designed for
operation from 115 Volt, D.C,, 230 Volt, D.C, and
440 Volt, 3 Phase, 60 Cycle, A.C. power supplies.
The equipment supplied for use with any one of these
power supply voltages consists of the following com-
ponent units.

4. FOR 115 VOLT D.C. POWER SUPPLY.
Radio Transmitter, Navy Type CAY-52247

Uncrated Crated
Height 727 78"
Width 327 42”7
Depth 24147 30”
Weight 820 lbs. 1087 lbs.
Volume — ...... 56.87 cu. ft.

Filter Unit, Navy Type CAY-53036A

Uncrated Crated
Height 1814” 427
Width 1614” 24"
Depth 1014” 16”7
Weight 56 lbs. *202 Ibs.
Volume  ...... *9.33 cu. ft.

*Shipped with Magnetic Controller, Navy Type CAY-
21713. ’
Motor-Generator Unit, Navy Type CC-21426A con-
sisting of:
Motor, Type CC-21229B
Generator, 2000 V. D.C,, Type CC-21232A
Generator, 250/1000 V. D.C., Type CC-21233B




Terminal Board

On Top On Side
Uncrated Crated
Height 20" 16” 21”
Width 13147 163" 21”7
Length 61” 61" 66”
Weight 745 ibs. 822 lbs.
Volume —  ...... 16.84 cu. ft.

Magnetic Controller, Navy Type CAY-21713

Uncrated Crated
Height 2032”7 42”7
Width 13”7 24”
Depth 1143”7 16”
Weight 60 lbs. *202 lbs.
Volume  ...... *9.33 cu. ft.

*Shipped with Filter Unit, Navy Type CAY-53036A

Complete set of Vacuum Tubes for installation con-

sisting of:
Installed Type Weight, Each
4 _860 714 oz.
2 _803 11 oz.
3 ibs. 3 oz.

The above tubes are packed in a crate with dimensions
25 x 23 x 31. Crated weight 65 lbs. Volume 9.49
cu. ft.

Total Uncrated Weight of Equipment less Spare Parts
1684 1bs. 3 oz.

Total Crated Weight of Equipment less Spare Parts

2176 lbs.
Spare Parts Box % 1—Radio Spare Parts.
Uncrated Crated

Height 1515” 177

Width 163%” 18”7

Length 2515”7 29”

Weight 146 lbs. 188 lbs.
Volume ..., 4.34 cu. ft.

Section |
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Spare Parts Box ¥ 4—Spare Armature for Type CC-
21233B Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated
Height 634"
Width 714"
Length 2514”7
Weight 50 lbs.
Volume .75 cu. ft.

Crated

8/[

9”

28/[

66 lbs.
1.16 cu. ft.

Spare Parts Box ¥ 5—Spare Armature for Type CC-
21229B Motor per Dwg. CAY-T-147, Sheet 18.

Uncrated
Height 914"
Width 1014”
Length 2515”7
Weight 80 lbs.
Volume 1.47 cu. ft.

Crated

1 1//

12//

28”

102 lbs.
2.21 cu. ft.

Total Uncrated Weight of Complete Equipment

2098 1lbs, 3 oz.

Total Crated Weight of Complete Equipment

2703 1bs.

¢. FOR 230 VOLT D.C. POWER SUPPLY
Radio Transmitter, Navy Type CAY-52248

Uncrated
Height 72"
Width 32”7
Depth 2414”7
Weight 820 lbs.
Volume — ......
Filter Unit, Navy Type CAY-53036A

Uncrated
Height 183"
Width 1614”
Depth 1014”
Weight 56 1bs.
Volume  ......

Crated

78"

42”

30’/

1087 lbs.
56.87 cu. ft.

Crated

42”
24”
16”

*202 1bs.
*9.33 cu. ft.

*Shipped with Magnetic Controller, Navy Type CAY-

21714.

Motor-Generator Unit, Navy Type CC-21427A con-

sisting of:

Spare Parts Box #2—Miscellaneous Spare Parts
(Except Armatures) for Type CC-21229B Motor, Type
CC-21232B Generator and Type CC-21233B Gener-
ator per Dwg. CAY-T-147, Sheet 18.

Motor, Type CC-21230B
Generator, 2000, V. D.C.,, Type CC-21232A
Generator, 250/1000 V. D.C,, Type CC-21233B

Terminal Board

Uncrated Crated
Height 634" 8”
Width 1614” 18”7
Length 2515”7 28"
Weight 88 Ibs. 105 lbs.
Volume 1.64 cu. ft. 2.33 cu. ft.

Spare Parts Box % 3—Spare Armature for Type CC-
21232A Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8”
Width 714” 9”
Length 25157 28”7
Weight 50 lbs. 66 1bs.
Volume .75 cu. ft. 1.16 cu. ft.

On Top On Side

Uncrated Crated
Height 20”7 16”7 21"
Width 134" 1634”7 21”7
Depth 61" 61" 66”
Weight 745 l1bs. 822 lbs.
Volume ...... 1€.84 cu. ft.

Magnetic Controller, Navy Type CAY-21714

Uncrated Crated
Height 2047 42”
Width 13” 24”
Depth 1137 16”7
Weight GO lbs. *202 lbs.
Volume = ...... *9.33 cu. ft

*Shipped with Filter Unit, Navy Type CAY-530364
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Complete set of Vacuum Tubes for installation con-

sisting of:
Installed Type Weight, Each
4 _860 714 oz.
2 _803 11 oz.
3 1bs. 3 oz.

The above tubes are packed in a crate with dimensions

25 x 23 x 31. Crated weight 65 lbs. Volume 9.49

cu. ft.

Total Uncrated Weight of Equipment less Spare Parts
1684 Ibs. 3 oz.

Total Crated Weight of Equipment less Spare Parts

2176 1bs.
Spare Parts Box ¥ 1-—Radio Spare Parts.
Uncrated Crated

Height 1514” 17”

Width 1634” 18"

Length 2519” 29"

Weight 146 lbs. 188 Ibs.
Volume - ........ 4.34 cu. ft.

Spare Parts Box % 2—Miscellaneous Spare Parts
(Except Armatures) for Type CC-21230B Motor, Type
CC-21232A Generator and Type CC-21233B Gener-
ator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8”
Width 1615” 18”
Length 2515” 28 lbs.
Weight 88 Ibs. 105 lbs.
Volume — ...... 2.33 cu. ft.

Spare Parts Box ¥ 3—Spare Armature for Type CC-
21232A Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8”
Width 7187 o9
Length 251%” 28"
Weight 50 lbs. 66 libs.
Volume  ...... 1.16 cu. ft.

Spare Parts Box % 4—Spare Armature for Type CC-
21233B Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 6347 8”
Width 714” 9”
Length 2519” 28”7
Weight 50 lbs 66 lbs:
Volume ..., 1.16 cu. ft.

Spare Parts Box % 5—Spare Armature for Type CC-
21230B Motor per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 915" 11”
Width 1015” 12”7
Length 2518” 28”7
Weight 80 1bs. 102 ibs.
Volume  ...... 2.21 cu. ft.

Total Uncrated Weight of Complete Equipment
2089 Ibs., 3 oz.
Total Crated Weight of Complete Equipment
2703 lbs.
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4. FOR 440 VOLT, 3 PHASE, 60 CYCLE, POWER
SUPPLY.

Radio Transmitter, Navy Type CAY-52249

Uncrated Crated
Height 72" 78"
Width 327 427
Depth 244" 30”
Weight 829 Ibs. 1092 lbs.
Volume  ...... $6.87 cu. ft.

Filter Unit, Navy Type CAY-53037A

Uncrated Crated
Height 1814” 42"
Width 1634” 24”
Depth 1014” 16”
Weight 87 Ibs. *222 lbs.
Volume  ...... *9.33 cu. ft.

*Shipped with Magnetic Controller, Navy Type CAY-
21716.
Motor-Generator Unit, Navy Type CC-21428A con-
sisting of:
Motor, Type CC-21231B
Generator, 2000 V. D.C., Type CC-21232A
Generator, 250/1000 V. D.C,, Type CC-21233B
Terminal Board

On Top On Side

Uncrated Crated
Height 20”7 16” 21”
Width 1314” 1634”7 21”
Length 5534” 5534”7 66"
Weight 680 lbs. 772 1bs.
Volume ...... 16.84 cu. ft.

Magnetic Controller, Navy Type CAY-21716

Uncrated Crated
Height 18%3” 427
Width 1654” 24"
Depth 975" 16”
Weight 50 lbs. *222 lbs.
Volume  ...... *9.33 cu. ft.

*Shipped with Filter Unit, Navy Type CAY-53037A.

Complete Set of Vacuum Tubes for installation con-
sisting of:

Installed Type Weight, Each
4 _860 7Y oz.
2 _803 11 oz.
3 1bs. 3 oz.

The above tubes are packed in a crate with dimensions

25 x 23 x 31. Crated weight 65 lbs. Volume 9.49

cu. ft.

Total Uncrated Weight of Equipment less Spare Parts
1649 Ibs. 3 oz.

Total Crated Weight of Equipment less Spare Parts

2151 lbs.
Spare Parts Box ¥ 1—Radio Spare Parts.
Uncrated Crated

Height 15145” 17”

Width 163%” 18"

Length 254" 28”

‘Weight 140 Ibs. 180 lbs.
Volume ..., 4.96 cu. ft.




Spare Parts Box % 2—Miscellaneous Spare Parts
(Except Armatures) for Type CC-21231B Motor, Type
CC-21232A Generator and Type CC-21233B Gener-
ator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8”
Width 1314” 18”7
Length 2535” 28”7
Weight 60 lbs. 73 Ibs.
Volume ..., 2.33 cu. ft.

Spare Parts Box ¥ 3—Spare Armature for Type CC-
21232A Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8”
Width 714” 9”
Length 2514” 28"
Weight 50 lbs 66 1bs.
Volume  ...... 1.16 cu. ft.

Spare Parts Box ¥ 4—Spare Armature for Type CC-
21233B Generator per Dwg. CAY-T-147, Sheet 18.

Uncrated Crated
Height 634" 8"
Width 734” 9”
Length 2514” 28"
Weight 50 lbs 66 1bs.
Volume  ...... 1.16 cu. ft.

Total Uncrated Weight of Complete Equipment
1949 1bs. 3 oz.

Total Crated Weight of Complete Equipment
2536 lbs.

6. LIST OF EQUIPMENT: TBL-12.

a. The Model TBL-12 Equipment is designed for
operation from 115 Volt D.C,, 230 Volt D.C,, and
440 Volt, 3 Phase, 60 Cycle power supplies. The
TBL-12 equipment is identical with TBL-7 with the
exception of the differences listed in Par. 12(3).
Since there is no change in power supplies, Navy
Type numbers, number of component units supplied
for each voltage, etc., the weights and dimensions
given in Par. 5 may be used. The equipments supplied
for use with any of the above power supply voltages
consist of the following component units.

b. FOR 115 VOLT D.C. POWER SUPPLY

Radio Transmitter, Navy Type CAY-52247
Filter Unit, Navy Type CAY-53036A
Motor-Generator Unit, Navy Type CC-21426A
Magnetic Controller, Navy Type CAY-21713
Set of Vacuum Tubes

Spare Parts Box ¥ 1

Spare Parts Box # 2

Spare Parts Box # 3

Spare Parts Box # 4

Spare Parts Box ¥ 5

See Paragraph 54 for descriptive data.
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¢. FOR 230 VOLT D.C. POWER SUPPLY

Radio Transmitter, Navy Type CAY-52248
Filter Unit, Navy Type CAY-53036A
Motor-Generator Unit, Navy Type CC-21427A
Magnetic Controller, Navy Type CAY-21714
Set of Vacuum Tubes

Spare Parts Box %1

Spare Parts Box % 2

Spare Parts Box # 3

Spare Parts Box % 4

Spare Parts Box % 5

See Paragraph 5c¢. for descriptive data.

4. FOR 440 VOLT, 3 PHASE, 60 CYCLE POWER
SUPPLY

Radio Transmitter, Navy Type CAY-52249
Filter Unit, Navy Type CAY-53037A
Motor-Generator Unit, Navy Type CC-21428A
Magnetic Controller, Navy Type CAY-21716
Set of Vacuum Tubes

Spare Parts Box %1

Spare Parts Box % 2

Spare Parts Box #% 3

Spare Parts Box % 4

See Paragraph 5e. for descriptive data.

7. LIST OF EQUIPMENT: TBL-13.

a. The Model TBL-13 Equipment is designed for
operation from 115 Volt D.C,, 230 Volt D.C., and
440 Voli, 3 Phase, 60 Cycle power supplies. The
equipments supplied for use with any of these power
supply voltages are identical to Model TBL-7 and
TBL-12 with the exception of the magnetic controller
for each voltage supply. Therefore, the differences
only will be listed below. For component units com-
prising Model TBL-13 with the exceptions noted,
refer to Paragraphs 556, 5¢ and 5e.

2. FOR 115 YOLT D.C. POWER SUPPLY
Magnetic Controller, Navy Type CAY-211226

Uncrated Crated
Height 1834”7 40”7
Width 1147 21"
Depth 9137 18”
Weight 45 1bs. *194 lbs.
Volume  ...... *8.75 cu. ft.

*Shipped with Filter Unit, Type CAY-53036A

Total Uncrated Weight of Equipment less Spare Parts
1673 lbs. 3 cz.

Total Crated Weight of Equipment less Spare Parts
2168 1bs.

Total Uncrated Weight of Complete Equipment
2087 lbs. 3 oz.

Total Crated Weight of Complete Equipment
2695 1bs.
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c. FOR 230 VOLT D.C. POWER SUPPLY
Magnetic Controller, Navy Type CAY-211227

Uncrated Crated
Height 18347 40”7
Width 11417 21”
Depth 913” 18"
Weight 45 lbs. *194 lbs.
Volume — ...... *8.75% cu. ft.

*Shipped with Filter Unit, Navy Type CAY-53036A

Total Uncrated Weight of Equipent less Spare Parts
1673 Ibs. 3 oz.

Total Crated Weight of Equipment less Spare Parts
2168 1bs.

Total Uncrated Weight of Complete Equipment

2087 1lbs. 3 oz.
Total Crated Weight of Complete Equipment
. 2695 lbs.

.d. FOR 440 VOLT, 3 PHASE, 60 CYCLE, POWER
SUPPLY

Magnetic Controller, Navy Type CAY-211228

Uncrated Crated
Height 11-%7 40”7
Width 835" 21”
Depth 634" i8”
Weight 18 1bs. *194 1lbs.
Volume  ...... *8.75 cu. ft.

*Shipped with Filter Unit, Navy Type CAY-53037A
Total Uncrated Weight of Equipment less Spare Parts
1617 Ibs. 3 oz.
Total Crated Weight of Equipment less Spare Parts
2123 Ibs.
Total Uncrated Weight of Complete Equipment
1917 lbs. 3 oz.
Total Crated Weight of Complete Equipment
2508 1bs.
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il. THEORY OF OPERATION

8. TRANSMITTER.

. The radio transmitter units of the TBL—Series
Equipments, consist of two frames bolted together to
.operate as a single mechanical assembly. See Figs.
10-1, 10-2. Itincludes the necessary electrical circuits,
tubes and control apparatus for taking power from a
motor-generator unit and delivering telegraphically
keyed CW or MCW radio frequency energy to an
antenna. When used with suitable speech input
equipment such as Navy Type _50064, it will deliver
a speech modulated wave to an antenna.

b. Each electrical part throughout the equipment
is indicated by a symbol letter and number, i.e., M-1,
C-2, R-8, etc. This number for a given part is the
same throughout the text and all drawings on which
they appear.

¢. Schematically, the circuits for all the power
supplies are fundamentally the same. Therefore,
description on the operation will apply equally well
to any one of the equipments. Parts which serve the
same purpose in each of the types of transmitters and
are identical, are assigned the same symbol number.
However, parts which serve the same purpose in
each of the types of transmitters, but have a different
rating because of differences in equipment voltage,
are assigned different symbol numbers.

d. Throughout the discussion on operation, all
symbol numbers which apply to a circuit part are
listed following the name of the part. Therefore, it
should be kept in mind that wherever more than one
symbol number follows the name of the part, only
one of the symbol numbers apply to the equipment
under discussion. The proper symbol which applies,
is easily determined by referring to the schematic
and wiring diagrams and parts list for the particular
equipment. The parts list indicates the symbol num-
ber and the characteristics of the part as applied to
each of the equipments.

e. The frequency range is 175 to 600 Kcs. and
2000 to 18100 Kcs. Nominal radio frequency output
on keyed CW is 200 watts. On MCW it is 100 watts,
and on telephone, the nominal unmodulated carrier
is 50 wagts. The carrier may be modulated up to 85 %.
For telegraph operation, power output may be varied
from full power to a minimum of 25% by means of

a generator field rheostat on the radio transmitter

unit. This form of power reduction is not recom-
mended for telephone operation. For telephone
operation, reduction in power should be obtained by
use of the ANT. COUPLING controls § or J, reducing
coupling for a reduction in power output. This
method maintains the audio quality when operating
at reduced power output.

f. Telegraph keying speeds up to 100 words per
minute may be utilized on both the I.F. and H.F.
frequency bands.

£- Access to tubes, relays and terminal board con-
nections is through three doors in the front panel.
See Figs. 10-3, 10-4. These doors are electrically in-
terlocked to remove dangerous high voltages when
opened.

bh. The schematic and wiring diagrams which ap-
ply to the different models covered by these instruc-
tions are as follows:

{1) 115 OR 230 VOLT D.C. POWER SUPPLY.
Schematic Diagram for TBL-5/6, Fig. 10-41,
Dwg. 7300398. _

Schematic Diagram for TBL-7/12, Fig. 10-42,
Dwg. 7300491.
Schematic Diagram for TBL-13, Fig. 10-43,
Dwg. 7300721.
Transmitter Wiring Diagrams:
Right-Hand Frame for TBL-5/6, Fig. 10-48,
Dwg. 7300401.
Right-Hand Frame for TBL-7/12/13, Fig.
10-49, Dwg. 7300493.
Left-Hand Frame for TBL-5/6, Fig. 10-50,
Dwg. 7300404.
Left-Hand Frame for TBL-7/12/13, Fig.
10-51, Dwg. 7300494,
Interconnection Diagram for TBL-5/6, Fig.
10-37, Dwg. 7606326.
Interconnection Diagram for TBL-7/12/13,
Fig. 10-38, Dwg. 7608923.

(2) 220/440/3/60 A.C. POWER SUPPLY.
Schematic Diagram for TBL-5, Fig. 10-44,
Dwg. 7300405.

Schematic Diagram for TBL-6, Fig. 10-45,
Dwg. 7300476. .
Schematic Diagram for TBL-7/12, Fig. 16-46,
Dwg. 7300492.
Schematic Diagram for TBL-13, Fig. 10-47,
Dwg. 7300720.
Transmitter Wiring Diagrams:
Right-Hand Frame for TBL-5/6, Fig. 10-52,
Dwg. 7300402.
Right-Hand Frame for TBL-7/12/13, Fig.
10-53, Dwg. 7300495.
Left-Hand Frame for TBL-5, Fig. 10-54,
Dwg. 7300406.
Left-Hand Frame for TBL-6, Fig. 10-55,
Dwg. 7300477.
Left-Hand Frame for TBL-7/12/13, Fig.
10-56, Dwg. 7300496.
Interconnection Diagram for TBL-5/6, Fig.
10-39, Dwg. 7606327.
Interconnection Diagram for TBL-7/12/13,
Fig. 10-40, Dwg. 7608924,

2-1




Saction 1l
Pars. 8i-9a

7. The radio transmitter unit consists of two entire-
ly separate radio frequency circuits to allow coverage
for the 175 to 600 Kcs. and 2000 to 18100 Kcs.
bands. Throughout this text, the 175 to 600 Kcs.
band will be known as the I.F. band and the 2000
to 18100 Kcs. band will be known as the H.F. band.

7. The two radio frequency circuits use common
vacuum tubes for all stages except the master oscil-
lator. The M.O. of each band or circuit uses a Type
_38160 (_860) tube. The complete layout for each
circuit is shown by the following tabulation. When-
ever tubes are marked with the old style marking,
they should be changed to the new method of tube
marking. Therefore, any tube marked -38160 will
hereafter be known as _860. Any tube marked _38803
will be known as _803.

Tube H.F. LF.

1-860 2nd. Int. Amplifier Int. Amplifier
1-860 ist. Int. Amplifier Audio Oscillator
1-860 Master Oscillator

1-860 Master Oscillator
2-803 Power Amplifier Power Amplifier

& Two tube access doors are provided, one for
the master oscillator tubes and one for the other
tubes. A third door provides access to the terminal
board and relays. Refer to Figs. 10-3, 10-4. These
doors, provided with interlocks, will remove all power
except line voltage and master. oscillator heater
system power from the radio transmitter if any door
is opened.

l. Only one of the two radio frequency circuits may
be usedrat a time. Selection of either circuit is ac-
complished by operation of the TRANSFER SWITCH
H_.F.-LF. control A on the front panel. This control
actuates switches which transfer the tubes from one
circuit to the other. Operating voltages applied to
the tubes remain the same regardless of which radio
frequency circuit is in use. To indicate which controls
apply to LF. band and which to the H.F. band, the
backgrounds of the name plates arefinished in different
colors. The controls which apply to the LF. circuit
have a blue background and those which apply to
the H.F. circuit have a green background.

m. As stated before, the H.F. and I.F. transmitters
use separate master oscillator tubes and circuits.
However, these two circuits and their associate tubes
are mounted in one complete master oscillator unit.
This unit is made up of two casting assemblies bolted
together. The master oscillator unit is mounted as a
separate unit in the lower portion of the right frame.
It is mounted on rubber shockmounts in such a man-
ner that very little vibration is transmitted from the
radio transmitter unit to the master oscillator unit.
One casting contains both oscillator tubes and their
associated output circuits. The other casting, which
is completely enclosed, contains the actual frequency
determining circuits for both oscillators.

2-2

n. The unit which contains both H.F. and LF.
frequency determining circuits is a temperature con-
trolled compartment. This compartment requires
three hours or more to come up to temperature after
which it is held at an approximately constant tem-
perature of 60°C. Temperature is controlled by
means of a mercury type thermo-regulator set for
60°C. and a heat controlling relay. A protective
device in the form of a “Westinghouse Watchman”
is connected in series with the heater resistor and
disconnects the heater circuit in case the temperature
should rise to 70°C. and the heater circuit is recon-
nected when the temperature falls to approximately
55°C.

o. A blower, see Figs. 10-5, 10-6, located at the bot-
tom of the constant temperature compartment, circu-
lates the air constantly. around the master oscillatar
tank circuits. It maintains all frequency determining
parts of the circuit at a practically constant temper-
ature.

p. Thermostat relay K-1 or K-12 and the thermo-
stat relay resistors are located in the master oscillator
compartment near thermostat S-3 which has its bulb
in the zir stream just above the blower. See Fig. 10-5.

g. The H.F. circuit frequency determining com-
ponents occupy the lower half and the LF. circuit
frequency determining components occupy the up-
per half of the constant temperature compartment.
To the front of this compartment is fa-tencd the dial
assembly which contains the frequency ccntrolling
dials of both the H.F. and LF. transmitters.

r. The cover for the master oscillator heat compart-
ment is fitted with a paper gasket in order to provide
good electrical contact at definitely known points
only. These points are at the screws. This eliminates
unknown contact elsewhere.

9. COMPONENT SECTIONS OF L.F. AND
H.F. TRANSMITTERS.

For descriptive convenience, the complete radio
transmitter unit may be divided into the following
twelve sections:

a. Terminal Board and Relay Section

4. H.F. Master Oscillator

c. H.F. First Intermediate Amplifier

d. H.F. Second Intermediate Amplifier
. H.F. Power Amplifier
H.F. Antenna Tuning and Coupling Sectjon
. LF. Master Oscillator
. LF. Audio Oscillator 8090 cycles

LF. Intermediate and Power Amplifiers
LF. Antenna Tuning and Coupling Section
. Modulator
Power Circuits and Controls

. TERMINAL BOARD AND RELAY SECTION.

(1) The terminal board and relay panel is located
at the bottom of the left frame and is accessible by
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opening an access door in the lower front panel
which is suitably interlocked with the control circuits
and held in place by one door latch. All external
control and power wiring, with the exception of the
antenna leads, is connected to two terminal boards
located in this section. The antenna connection is
made at the top of the unit and is accessible through
a hole located in the top shield. See Fig. 10-25, Dwg.
7610943. The relay panel, see Figs. 10-3, 10-4
mounts starting contactor K-2, or K-13; field contactor
K-3, or K-16; M.O. overload relay K-8,K-14, or K-17;
H.V. overload relay K-10, K-15 or K-18. The power
and control terminals, except for the three high volt-
age terminals, are located on the forward edge of the
relay panel. The three high voitage terminals, 14,
17, 19, are on a separate terminal strip located near
the resistor bank at the left of the access door. See
Fig. 10-25, Dwg. 7610943 for location of the parts
mounted in this section.

b. HF. MASTER OSCILLATOR.

(1) The H. F. master oscillator uses a Type
_860 tube in an electron coupled circuit which has
its tank circuit inductances and capacitance mounted
in the lower half of the temperature controlled com-
partment.

(2) Also, located in the constant temperature
compartment, is a compensating capacitor C-7 in the
115 and 230 volt D.C. equipments or C-100 in the
220/440 volts, 3 phase, 60 cycle equipment. This
capacitor consists of a bi-metallic device which is
connected in the circuit in such a manner that it
neutralizes the effect of variable tube capacity due to
the tube heating when the master oscillator tube is
in operation. The bi-metal is actuated by current
from compensator transformer T-3 in the 115 and
230 volts D.C. equipment or T-5 in the 220/440
volts, 3 phase, 60 cycle equipment, which is supplied
with power through contact K-6D of the keying
relay. Do not make any adjustments on capacitor C-7
or C-100. This capacitor has been set correctly at the
factory and no adjustment is needed.

(3) The center portion of the master oscillator
tube compartment contains the high frequency master
oscillator output doubler grid tuning circuit. This
circuit is always tuned to double the master oscillator
frequency. The doubler circuit is completely shielded
from other parts in the tube compartment. It is
tuned by means of a dial projecting through the
master oscillator tube access door on the front panel
of the transmitter.

(4) The electron-coupled circuit, as used in the
master oscillator, is shown complete in the schematic
diagrams, Figs. 10-41, 42, 43, 44, 45, 46, or 47, Dwgs.
7300398, 7300491, 7300721, 7300405, 7300476,
7300492, or 7300720, respectively. Referring to
the particular diagram applicable to the equipment
and voltage supply, it will be shown that the tuned
circuit consists of the variable tapped master oscil-
lator tank coil L-1 and master oscillator tank capac-
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itors C-1, C-2, C-3 and C-4. This circuit covers the
frequency band of 1000 to 2262.5 Kcs. Tuning is
accomplished by selection of proper coil taps on
master oscillator range switch S-1 and by moving
a copper cylinder inside the coil. In order to avoid
neutralizing the master oscillator plate circuit, the
screen grid is tied to ground through master oscil-
lator screen grid capacitor C-12. The tube filament
is operated at a radio frequency potential above
ground. Radio frequency master oscillator filament
choke coils L-2 and L-3 prevent radio frequency
filament potential from leaking off to ground through
filament transformer T-1. Capacitors C-8 and C-9
by-pass the filament and provide a mid-tap for con-
necting the filaments to the tank circuit. Master
osciflator screen resistor R-6 drops the potential on
the screen grid, which is used as an anode in this
circuit, to approximately 300 volts. Master oscil-
lator plate power is supplied to the tube through
master oscillator plate resistor R-7 and the radio
frequency master oscillator plate choke coil L-4.
The master oscillator plate resistor R-7, see Figs. 10-5,
10-6, reduces the 1000 volt plate supply to approxi-
mately 700 volts. The values of approximately 300
volts for the screen grid and 700 wvolts for the plate are
the optimum o perating voltages for the Type _860 tube
that must be used to obtain maximum frequency
stability regardless of variations in supply voltage.
Choke coil L-4 prevents the radio frequency plate
power from leaking to ground through master oscil-
lator plate resistor R-7 and 1000 volt supply. The
doubler circuit coupling capacitors C-15 and C-16
block off D.C. plate potential and also couple the
master oscillator to the tuned doubler circuit. This
doubler circuit consists of the variable doubler circuit
tuning capacitor C-17 and doubler tank coil L-5.
It is always tuned to the second barmonic of the oscil-
lator, i.e., tuned to the frequencies in the 2000 to
4525 Kcs. band. It provides grid excitation for the
first intermediate amplifier through the first inter-
mediate amplifier grid coupling capacitor C-18.

(5) A stop has been provided at the high fre-
quency end of the master oscillator tuning control,
H.F. M.O. TUNING control C. This stop is effective
on the eight ranges of H.F.M.O. RANGE control B
so that proper frequency range and overlap is ob-
tained. The stop is set at such a position that a maxi-
mum dial setting of 5000 is obtained.-

(6) The master oscillator tube obtains its bias
(normal value 27 volts) from bias potentiometer
resistor R-5. Keying is accomplished by opening the
circuit between the master oscillator and intermediate
amplifier filament transformer T-1 center tap and
ground. Contacts K-6C are shunted by keying relay
spark absorbing capacitor C-60 in series with keying
relay spark absorbing resistor R-9 to reduce arciag
and key clicks to a minimum. Keying filter choke
L-6 and resistor R-8 in the plate return circuit of
the power amplifier tubes tend to reduce the clicks
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on *he “make” of the keying circuit by rounding the
front of t.he keying wave.

(7) Following, is a brief explanation of the
electron-coupled oscillator circuit. In order to more
easily explain this oscillator circuit, reference is first
made to the standard Colpitts oscillator circuit shown
in Fig. 10-67, Dwg. 7705422. In this diagram, coil L-1
and capacitors C-1 and C-2 form the tank circuit
which operates at frequency “f”.

(8) Capacitors C-1 and C-2 are of such a value
as to give the correct voltage distribution to plate and
grid for proper operation. Generally, C-1 is approxi-
mately four times as large as C-2. C-3 is the grid
blocking capacitor and the grid receives its bias by
the action of grid leak _R-1. C-4 is the plate blocking
capacitor. High voltage is fed to the plate through
radio frequency choke RFC-1. Output is taken from
the plate through coupling capacitor C-5. The out-
put frequency is the same as that of the tank circuit
“f”'

(9) Referring to the electron coupled oscillator
circuit, Fig. 10-67, Dwg. 7705422, it can be seen that
the circuit is very similar to the Colpitts circuits
using a three element tube. The exception is that the
screen grid of the four element tube takes the place
of the plate. The tank circuit is again composed of
inductance L-1 and capacitors C-1 and C-2, and
operates at a frequency “f”. In order to obtain the
shielding action of the screen grid, the screen grid
end of the tank circuit, instead of the filament, is
grounded. This operates the filament at radio fre-
quency potential, and necessitates the use of chokes
RFC-2 and RFC-3 in the filament leads to transformer
T-1. It should be noted that capacitors C-1 and C-2
have been interchanged placing the high radio
frequency potential on the grid instead of the screen
grid. This causes the output frequency to be rich
in harmonic content, which is an advantage as shown
later.

(10) The plate of the tube is connected through
to the output circuit in the same manner as in the
Colpitts circuit. The plate, however, does not receive
its energy from the oscillator circuit in the usual
manner of capacity coupling or direct connection.
The grounded screen prevents capacity coupling.
Since the electrons flowing to the plate must pass
through the screen grid, the screen modulates the
plate current at radio frequency “f”. Desired A.C.
in the plate circuit is then built up across the imped-
ance offered by choke RFC-1. This method of cou-
pling is called electron coupling. It is a very great
advantage, since any change made in the output
circuit reflects only very slightly on the frequency
determining tank circuit and does not shift the fre-
quency. As previously described, the output fre-
quency is rich in harmoanics. This allows a doubling
circuit composed of L-2 and C-7 to be connected to
the plate and operate at twice the frequency of the
main tank circuit, or “2f”’. The action further reduces
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the effect of any variation in the circuits attached to
the output.

(11) With an electron-coupled circuit, if the
screen grid voltage is held constant, and the plate
voltage is varied, the frequency decreases as the
plate voltage is increased. Conversely, if the plate
voltage is held constant, and the screen grid voltage
is varied, the frequency increases as the voltage in-
creases. The two curves can be made approximately
equal and opposite by proper proportioning of the
circuit and operating voltages. Then, if the screen
grid and plate are connected to the same potential,
and series resistors are used to obtain the correct
operating voltages, any change in the supply voltage
causes only a very small amount of shift in the output
frequency. The resistors which accomplish this are
shown as R-2 and R-3 in the schematic diagrams,
Figs. 10-41 through 10-47.

¢. H.F. FIRST INTERMEDIATE AMPLIFIER.

(1) The first intermediate amplifier, using a Type
_860 tube, is located in the lower portion of the left-
hand frame of the transmitter unit. It is used to pre-
vent reaction on the master oscillator by the second
intermediate and power amplifiers. See Fig. 10-8. For
transmitter output frequencies of 2000 to 4000 Kcs.,
the first intermediate amplifier is operated as a fund-
amental or straight through amplifier at the fre-
quency of the master oscillator doubler circuit L-5
and C-17. For the transmitter output range of 4000
to 9050 Kcs., this amplifier is operated as a fre-
quency multiplier to double the output frequency of
the master oscillator unit, (i.e., functioning at four
times the frequency of the master oscillator tank
circuit). To do this, range switch S-9 is closed,
shorting out the appropriate number of turns in the
first intermediate amplifier tank coil L-11. The Type
860 tube used in this stage obtains its grid excita-
tion from the tuned doubler circuits of the master
oscillator through the first intermediate amplifier
grid coupling capacitor C-18. Radio frequency first
intermediate amplifier grid choke coil L-7 offers a
high impedance path for the radio frequency grid
voltage to ground. At the same time, it allows a
blocking bias to be applied to the tube grid from
bias potentiometer R-28, R-29, and R-30. First
intermediate amplifier grid grounding capacitor C-19
protects the potentiometer and bias circuit from any
radio frequency potential. First intermediate amplifier
grid resistor R-10 provides an operating bias in ad-
dition to that normally supplied from the potentiom-
eter. The tuned plate circuit consists of the variable
first intermediate amplifier tuning capacitor C-28
and the first intermediate amplifier inductance L-11.
Filament by-pass capacitors C-22 and C-23 by-pass
the filaments and effectively ground it for r-f. Radio
frequency choke coil L-12 is used to prevent any
radio frequency energy from getting back to the
plate voltage supply.




(2) Screen grid potential for this stage is obtained
from a potentiometer consisting of H.V. potentiom-
eter resistors R-24, R-25, R-26, R-27, R-53, and R-54
which are connected across the 2000 volt plate volt-
age supply. Screen resistor R-15 further reduces this
potential and improves operation. The screen grid
is effectively grounded by capacitor C-24. Normal
screen, bias and plate potentials are approximately
490, -250, and 2000 volts, respectively.

d. HF. SECOND INTERMEDIATE AMPLIFIER.

(1) The second intermediate amplifier uses one
Type _860 tube and is located immediately above the
first intermediate amplifier. For transmitter output
frequencies of 2000 to 9050 Kcs., this amplifier is
operated as a fundamental or straight through amp-
lifier. Also, it operates as a frequency doubler for
output frequencies of 9050 to 18100 Kcs.

(2) The tuned plate circuit of the second inter-
mediate amplifier consists of a continuously variable
second intermediate amplifier tank coil L-16, a vari-
able second intermediate amplifier tuning capacitor
C-36, H.F. 2nd amp. tuning Control F, and a fixed mica
second intermedijate amplifier tank capacitor C-35.
The mica capacitor is placed in the circuit by means
of the high frequency range switch S8-12 for trans-
mitter output range of 2000 to 4000 Kcs.

(3) Radio frequency second 1.A. grid choke
L-14 offers a high impedance path for the radio fre-
quency grid voltage to ground. At the same time, it
allows a blocking bias to be applied to the tube grid
from bias potentiometer R-28, R-29, and R-30. The
second I.A. grid choke grounding capacitor C-30
protects the potentiometer and bias circuit from any
transient radio frequency potential. Normal screen,
bias and plate potentials are approximately 320, -250
and 2000 volts, respectively.

e. H.F. POWER AMPLIFIER.

(1) The power amplifier is located in the upper
portion of the left-hand section of the transmitter
unit, see Fig. 10-8. It is similar in construction to the
second intermediate amplifier except that two Type
_803 tubes are used in parallel. The power amplifier
operates as a fundamental or straight through ampli-
fier over the entire frequency range of 2000 to 18100
Kcs. Frequency range switch S-16 cuts in fixed P.A.
tank capacitor C-46 in parallel with P.A. tuning
capacitor C-47 for frequencies between 2000 and
4000 Kcs. Normal screen, bias and plate potentials
are approximately 300, -135 and 2000 volts, re-
spectively.

f H.F. ANTENNA TUNING AND COUPLING
SECTION.

(1) The antenna tuning equipment occupies the
entire top portion of the left-hand section of the
transmirtter unit. The antenna tuning system is made
up of antenna coupling capacitor C-50, antenna
tuning inductance L-25, antenna tuning capacitor
C-51,and antenna feed switch S-17,shown in Fig. 10-8.
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(2) D.C. blocking capacitor C-49 is added in
series with antenna coupling capacitor C-50 to pro-
tect the antenna system from D.C. potentials that
might be occasioned by damage or voltage break-
down of capacitor C-50.

(3) Antenna tuning capacitor C-51 is variable.
It is operated in parallel with variable antenna tuning
inductance L-25 for voltage feed, and in series with
L-25 for current feed. The antenna terminal is located
at the top of the unit and is accessible through a hole
in the top shield.

g LF. MASTER OSCILLATOR.

(1) The master oscillator uses a Type _860 tube
in a standard Colpitts oscillator circuit. The fre-
quency determining parts of the circuit are: variom-
eter L-9, inductance L-30 and capacitors C-55, C-56-
C-57, C-58, C-61, C-62 and C-63. These parts are
located in the upper half of the temperature con-
trolled compartment, as seen in Figs. 10-5 and 10-6.

(2) The master oscillator frequency band is
divided into seven ranges selected by switch §-23.
Various frequency ranges are obtained by selecting
different values of inductance and capacity by means
of this switch. Tuning or frequency adjustment,
throughout any range, is accomplished by variometer
L.-9. Main tank capacity is made up of capacitors C-61,
C-62 and C-63. These three capacitors are pro-
portioned across the tank circuit so as to provide the
proper grid and plate voltage for the oscillator tube
and coupling to the following intermediate amplifier
stage. See Figs. 10-41, 42, 43, 44, 45, 46 or 47, Dwgs.
7300398, 7300491, 7300721, 7300405, 7300476,
7300492, or 7300720, respectively.

(3) Plate power to the oscillator tube is provided
by series feed through the tank inductance. Grid
choke L-10 and grid leak resistor R-13 provide the
necessary D.C. circuit for the grid of the oscillator
tube. Blocking capacitor C-64 isolates the D.C.
grid circuit from the D.C. plate circuit which passes
through L-9, L-30. Screen grid potential is supplied
to the Type _860 master oscillator tube from screen
grid potentiometer resistors R-31 and R-32. M.O.
screen grid resistor R-14, connected in series with
the screen grid, prevents the tube from taking exces-
sive screen grid current. The filament, screen grid,
and plate circuits are suitably by-passed to ground by
capacitors C-67, C-68, C-69 and C-54 to prevent
radio frequency energy getting into the power sup-
ply. The normal screen and plate potentials on the
tube are approximately 300 and 950 volts, respec-
tively.

(4) The master oscillator tube obtains its oper-
ating bias from M.O. grid leak R-13. Keying is
accomplished by opening the circuit between the
M.O. and I.A. filament transformer T-1 center tap
and ground. Contacts K-6C are shunted by keying
relay spark absorbing capacitor C-60 in series with
keying relay spark absorbing resistor R-9 to reduce
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arcing and key clicks to a minimum. Keying filter
choke L-6 and resistor R-8 in the plate return circuit
of the power amplifier tube tends to reduce the click
on the “make” of the keying circuit by rounding the
front of the keying wave.

, (5) This oscillator operates over a frequency
range of 87.5 to 300 Kcs. which is just half the out-
put frequency of the transmitter. Frequency is doubled
to the proper output frequency by means of the in-
termediate amplifier which follows the master oscil-
lator. Inter-reaction between the output circuits and
the frequency determining oscillator circuits is re-
duced to a minimum by operating the oscillator at
half frequency.

(6) Coupling to the intermediate amplifier tube
grid is taken from the point between C-62 and C-63.
Their values are so proportioned that proper grid
excitation voltage is obtained at all times.

h. LF. AUDIO OSCILLATOR, 800 CYCLES.

(1) Mounted in the H.F. first intermediate amp-
lifier section is the I.F. 800 cycle audio oscillator.
See Fig. 10-8. The Type _860 tube of the H.F. first
intermediate amplifier is switched into the I.F. audio
oscillator circuit by switches S-4, S-5 and S-6. The
I.F. audio oscillator uses this tube in a conventional
tuned grid oscillator circuit. An iron core audio
oscillator transformer T-4 with the grid winding
tuned by audio oscillator tank capacitor C-20 is used.
Grid leak bias is supplied by the voltage drop across
audio oscillator grid resistor R-11 and audio oscil-
lator capacitor C-21. The audio oscillator is con-
nected to the power amplifier screen grids through
coupling capacitor C-26. The screen grid of the audio
oscillator is electrostatically grounded through screen
grid by-pass capacitor C-25. The filament of this tube
is energized through contacts on the PHONE-CW-
MCW switch S-7. Audio oscillator filament compen-
sating resistors R-16 and R-55 are switched into the
circuit when the filaments of the audio oscillator is
cut off in the CW position. This leaves the filament
potential of all other tubes at the same value regard-
less of the position of the PHONE-CW-MCW switch
S-7.

7z ILF. INTERMEDIATE AND POWER AMPLI-
FIERS.

(1) The intermediate amplifier and power am-
plifier tank circuits occupy the space in the right-hand
section of the transmitter unit directly above the
combined master oscillator unit as shown in Figs.
10-5, 10-6. The Type _860 tube, located in the H.F.
second intermediate amplifier compartment in the
left-hand section, functions as the intermediate am-
plifier of the LF. transmitter. This tube, and the two
Type _803 power amplifier tubes are located in the
H.F. circuit compartments as short leads to the
vacuum tubes are essential in the HL.F. transmitter. .

2-6

(2) The intermediate and power amplifier tank
circuits are both made up of variometer tuning in-
ductances and fixed tank capacitors. The tuning
ranges of both circuits are divided into five ranges
by tapping the tuning inductances and varying the
value of the fixed capacitors across each circuit. Both
circuits cover a frequency range of 175 to 600 Kcs.
Selection of any of these five bands is obtained by
operating switch S-21 in the intermediate amplifier
circuit and switch S-20 in the power amplifier circuit.
These two switches are ganged together and operated
from the LF. RANGE switch, control P on the front
panel.

(3) Excitation is supplied to the Type _860 inter-
mediate amplifier tube by the potential developed
across M.O. tank capacitor C-62 in the master oscil-
lator tank circuit. In this way, excitation is nearly
constant over the entire specified frequency band.

(4) Proper grid excitation voltage from the in-
termediate amplifier circuit to the grids of the power
amplifier tubes is provided by capacitors C-79 and
C-80 across the intermediate amplifier tank circuit.

(5) Both stages provide plate power for their
associated tubes by means of series feed through the
tuning inductances. Choke coil L-13, by-pass ca-
pacitor C-72, and grid resistors R-17 and R-42
provide D.C. grid return for the intermediate am-
plifier tube. Similarly, choke coil L-20, by-pass ca-
pacitor C-81, and grid resistor R-21 provide the
D.C. grid circuit for the power amplifier tubes.

(6) Grid bias to the amplifier tubes is applied
through the grid choke and is obtained from bias
potentiometer R-28, R-29 and R-30. In addition, a
small amount of grid bias is obtained from the in-
dividual tube grid resistors. Sufficient fixed bias is
supplied to block the amplifier tubes when excitation
is removed. Therefore, keying the master oscillator
automatically keys the amplifiers. Normal plate volt-
age on both the intermediate and power amplifier is
approximately 2000 volts. The screen and bias volt-
age on the intermediate amplifier are 320 and -250
volts, respectively. The screen and bijas voltage on
the power amplifier are 300 and —-135 volts, re-
spectively.

7 LF. ANTENNA TUNING AND COUPLING
SECTION.

(1) In the upper portion of the right-hand frame,
refer to Figs. 10-5, 10-6, is mounted the antenna tuning
and coupling system. The antenna tuning circuit is
made up of: LF. antenna coupling coil L-29; LF.
antenna blocking capacitors C-91 and C-95; LF.
antenna tuning variometer L-27; I.F. antenna series
capacitor C-92; and LF. antenna loading inductance
L-26. The LF. antenna coupling coil L-29 is in the
form of a rotor placed inside power amplifier tank
coil L-22. Itisvaried by L.F. ANTENNA COUPLING,
control S on the front panel of the transmitter unit.
LF. antenna loading inductance L-26 is provided
with fifteen taps connected to $-19 which in con-




junction with LF. antenna tuning variometer L-27,
provides tuning of the antenna circuit. IL.F. antenna
series capacitor C-92 is placed in or out of the circuit
by switch S-34. This capacitor is placed in the circuit
to allow tuning of relatively high capacity antennas
at the 600 Kcs. end of the frequency range.

(2) In some of the TBL-5 transmitters, switch
S-19 is made of a large Mycalex plate with dimensions
1724 inches by 1014 inches. This switch mounting
plate has been reduced in size for all of the other
transmitters to 13 inches by 1014 inches. However,
the switches are electrically and mechanically in-
terchangeable and appropriate brackets are supplied
for the smaller board.

(3) D.C. blocking capacitors C-91 and C-95
protect the antenna system from D.C. potentials that
might be occasioned by the voltage breakdown of
the antenna coupling coil.

k. MODULATOR.

(1) Either the H.F. transmitter or L.F. transmitter
output may be VOICE modulated. This is accom-
plished by suppressor grid modulation of the power
amplifier tubes. PHONE-CW-MCW switch S-7
transfers the suppressor grids of the Type _803 tubes
from H.F. potentiometer resistors R-24, R-25, R-53,
R-54, R-26 and R-27 with its positive potential to
bias potentiometer resistor R-28, R-29 and R-30
with its negative potential. The value of negative
potential is chosen which will give an unmodulated
carrier output of one fourth of the output on CW
telegraph.

(2) For telephone transmission the speech input
equipment (Navy Type-50064 Speech Amplifier, etc.),
which is not supplied under the contract for the
transmitting equipment, should be connected to the
primary of audio transformer T-6 through terminals
27 and 28. The secondary of transformer T-6 is
connected in series with the suppressor grid lead by
means of PHONE-CW-MCW switch S-7. Thus, the
audio voltage induced in the secondary of the trans-
former is algebraically added to the negative bias
from bias potentiometer R-28, R-29 and R-30. This
action modulates the voltage impressed upon the
suppressor grids of the power amplifier tubes, which
in turn modulates the output.

(3) In order to control the radio transmitter
unit for telephone transmission, a microphone with
a “Press-to-Talk” button or an equivalent switch
should be connected into the keying circuit of the
transmitter. The “Press-to-Talk” button serves the
same function as a remote telegraph key.

/. POWER CIRCUITS AND CONTROLS.

(1) All of the tuning controls are marked with
letters for the convenience of the operating per-
sonnel and are as follows. Reference should be made
to Photographs, Figs. 10-3 and 10-4.
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(A) TRANSFER SWITCH H.F.-LF.

(B) H.F. M.O. RANGE

(C) H.F. M.O. TUNING

(D) H.F. DOUBLER CIRCUIT TUNING

(E) H.F. 1ST AMP. TUNING

(F) H.F. 2ND AMP. TUNING

(G) H.F. P.A. TUNING

(H) H.F. RANGE SWITCH

(J) H.F. ANTENNA COUPLING

(K) H.F. ANTENNA INDUCTANCE

(L) H.F. ANTENNA CAPACITOR

(M) HF. ANTENNA FEED CURRENT-
VOLTAGE

(N) LF. M.O. RANGE

(0) 1F. M.O. TUNING

(P) LF. RANGE SWITCH

(Q) LF. INT. AMP. TUNING

(R) 1F. P.A. TUNING

(8) LF. ANTENNA COUPLING

(T) ILF. ANTENNA TUNING

(U) LF. ANTENNA SERIES CAPACITOR
IN-OUT

(V) 1F. ANTENNA INDUCTANCE

(W) ANTENNA TRANSFER SWITCH LF.-
H.F.-RECEIVER

(2) The power control switches and the in-
dicator lights are located on a panel directly above
the terminal board access door. The control switches
from left to right are: START-STOP, REMOTE-
LOCAL, LINE VOLTAGE NORMAL-HIGH (D.C.
Sets Only) or H.F. M.O. FILAMENT STAND-BY
ON-OFF (A.C. Sets Only) OVERLOAD RELAY RE-
SET. THE indicator lights on the D.C. sets are
MOTOR SOLENOID (Blue), PLATE VOLTAGE
(Red), HEATER POWER (Amber) and BIAS VOLT-
AGE (Green.) The indicator lights on the A.C. sets
are MOTOR SOLENOID (Blue), PLATE VOLTAGE
(Red), H.F. M.O. FILAMENT (Clear), HEATER
POWER (Amber) and BIAS VOLTAGE (Green).
Near the bottom of this panel are LINE VOLTAGE
voltmeter, PHONE-CW-MCW switch and BIAS
VOLTAGE voltmeter on the D.C. Sets or PHONE-
CW-MCW switch and BIAS VOLTAGE voltmeter
on the A.C. sets.

(3) Below the master oscillator compartment are
located the PLATE VOLTAGE, M.O. PLATE VOLT-
AGE, and FILAMENT VOLTAGE voltmeters with
PLATE VOLTAGE and FILAMENT VOLTAGE
rheostats immediately below. Except for TEST key
and EMERGENCY SWITCH, located near the middle
of the panel, all tuning controls and indicating instru-
ments are located near their respective circuit.

(4) The TRANSFER SWITCH H.F.-LF. control
A when operated, actuates switches S-4, S-5, S-6, $-8,
S-10, S-11, S-14, S-15, and S-37. Switches S-4 and
S-5 transfer plate and grid connections of one of the
Type _86G0 tubes to either the first intermediate
amplifier radio frequency circuits of the H.F. trans-
mitter or the audio oscillator circuits (transformer
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T-4) for use in modulating the ILF. transmitter.
Switches S-10 and S-11 perform a similar action of
connecting another Type _860 tube to either the
H.F. second intermediate amplifier circuit or the
intermediate amplifier circuits of the L.F. transmitter.
Switches S-14 and S$-15 perform the same function
for the two Type _803 power amplifier tubes by
connecting them to either the H.F. or LF. power
amplifier circuits.

(5) Switch S-8 removes filament power from the
oscillator tube not in use. Switch S-6, when in the
LF. position, transfers filament of the H.F. first inter-
mediate amplifier tube to PHONE-CW-MCW switch
S-7. There it may control the type of modulation of
the LF. transmiter. 8-37 opens the primary circuit
of H.F. oscillator compensating capacitor transformer
T-3 when using the LF. transmitter. Plate voltage
is applied to both master oscillator tubes and to the
H.F. first intermediate amplifier-I.F. audio oscillator
tube whenever either circuir is in operation.

(6) All other control and power circuits function
the same regardless of which radio frequency trans-
mitter circuit is in use.

(7) Keying relay K-6 performs the function of
keying either the H.F. or LF. transmitting circuits
when in use. This relay is mounted behind a glass
cover on the front panel seen in Figs. 10-1, 10-2 and
may be removed for cleaning and adjustment.

(8) Contacts K-6C of this relay are connected in
the filament center tap return of the winding on
filament transformer T-1. This transformer supplies
the oscillator and intermediate amplifier tubes. Open-
ing of contacts K-6C, opens the plate return circuit
from either master oscillator tube and its associated
intermediate amplifier tubes. Contacts K-GA and
K-6B through transmitter terminals 36, 37 and 38
permit control of receiver protective relays or
receiver attenuator relays when provided. Contact
K-6A may be used to operate receiver attenuator
relays having a normally open contact. If the relays
have normally closed contacts, keying relay contact
K-6B may be used to control the circuit. When either
contacts K-GA or K-6B or both, are used to control
one or more receiver attenuator relays, the contact
rating of 250 volts D.C. and 150 ma. should not be
exceeded. A suitable spark suppression circuit should
be incorporated external to the transmitter to elimi-
nate sparking at the keying relay contacts. Individual
installation conditions will dictate the degree of spark
suppression necessary. Unless this spark suppres-
sion is accomplished properly, the contact rating of
K-6A and K-6B must be lowered to a point where
sparking does not occur.

(9) ANTENNA TRANSFER SWITCH S$-18, con-
trol W provides manual transfer of the antenna to
either the H.F. or L.F. transmitter circuits or direct
to a receiver.

(10) REMOTE-LOCAL switch S-25 is used to
place control of the transmitter either to the control
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switches on the transmitter unit front panel or to the
standard remote control system used on Naval ves-
sels. This standard control system may be either of
the 4- or G-wire type. If a particular installation
requires 6-wire control, the equipment may be con-
nected by following the instructions given on the
interconnection diagrams Figs. 10-37, 38, 39 or
40, Dwgs. 7606326, 7608923, 7606327, or 7608924,

- respectively.

(11) START-STOP switch S-26 (4-wire control)
or $-40 (6-wire control) is used to start or stop the
motor-generator from the transmitter unit front
panel. This control is operative regardless of the
position of the REMOTE-LOCAL switch $-25. On
4.wire control systems, switch S-26 must be in the
START position before the equipment can be started
from the remote point. On 6-wire control systems,
the position of switch S-40 is not important, the
equipment being controlled from either the local or
remote point at will.

(12) TUNE-OPERATE switch S-22 is intended
for use as its name implies. It has three positions.
The first, marked TUNING STEP 1, is for use in
making adjustments of the master oscillator frequency
control settings. When the switch is in this position,
plate voltage is removed from all of the amplifier stages.
In the second, or TUNING STEP 2, position, plate
potential is applied to all the amplifier stages but at
a safe value for tuning. When the switch is in the
OPERATE position, plate potential is increased to
that operating value determined by the setting of
field rheostat R-41.

(13) EMERGENCY SWITCH S-24 is used to
shut down the complete equipment in case of an
emergency. This switch removes all power from the
transmitter, including master oscillator heater power
when open. Therefore, it is necessary to allow suf-
ficient time for the master oscillator unit temperature
to reach normal operating value of 60°C. before at-
tempting to use the equipment after the EMERGENCY
SWITCH has been operated.

(14) Toggle type TEST key S-27 performs the
same function as the telegraph key. When this key
is thrown to the UP position, it automatically locks
in position, but when thrown in the DOWN position,
it will reset to the OFF position as soon as it is re-
leased.

(15) Starting contactor K-2, K-4, K-13 func-
tions whenever the START-STOP switch is placed
in the START position. However, the REMOTE-
LOCAL switch must be in the LOCAL position and
door interlocks closed. When the contactor oper-
ates, its contacts A close the starting circuit of the
magnetic controller. In series with the coil of the
starting contactor are door interlocks $-28, S$-29,
and 8-30. When any door on the transmitter unit is
opened, the motor-generator unit is immediately
shut down.




(16) Field contactor K-3, K-16 functions as
soon as K-2, K-4, K-13 closes. Contacts A and B
close both field circuits of the 1000 and 2000 volt
generators. The contacts of overoad relays K-14,
K-17, for the 1000 volt circuit, and K-10, K-15,
K-18 for the 2000 volt circuit are both connected
in series with the coil of relay K-3, K-16. An over-
load in either of these high voltage circuits will im-
mediately remove field excitation from the generator.

(17) Switches, such as S-12, $-15, S-18, S-19,
S-20, S-22 and S-34 have interlock contacts which
open the keying relay circuit whenever these switches
are operated.

(18) In order to permit rapid adjustment of the
master oscillator to any desired frequency, provisions
have been incorporated in the transmitter for con-
nection of a standard frequency measuring equip-
ment such as Model LD. R.F pick-up voltage from
either the HF. or L.F. master oscillator is obtrained
by utilizing the r-f voltage built up between the
master oscillator unit casting and the frame of the
transmitter. The r-f voltage provided is carried to
the terminal board to which the external wiring for
the frequency meter is connected. Available at the
terminals is an r-f voltage of between 15 and 750
millivolts across 75 ohms. This voltage depends
upon the frequency to which the master oscillator is
tuned. In the case of the H.F. master oscillator, the
H.F. DOUBLER CIRCUIT TUNING control D must
be adjusted to resonance in order to obtain maximum
frequency stability and r-f pick-up voltage for calibra-
tion purposes. On the left side of the TEST key, is
located FREQUENCY METER AUDIO OUTPUT
jack J-1. A pair of headphones may be connected
through this jack to the audio output of the frequency
meter to facilitate rapid adjustment of the master
oscillator frequency. On certain installations, it may
be found that insufficient pick-up voltage is available,
especially in the LF. band. It is possible to increase
this pick-up voltage by removing the connector to
capacitor C-97. This action is not recommended
unless absolutely necessary. It will, however, provide
considerably more r-f pick-up voltage for calibration
purposes.

10. FILTER UNIT.

a. Filter Units, Type CAY-53036A and ‘Type
CAY-53037A are self-contained units. Assembled
in these units are the filters for the generators, Type
CC-21232, Type CC-21232A, Type CC-21233 and
Type CC-21233B and an adjustable field resistor for
generator Type CC-21233 and Type CC-21233B.
See Figs. 10-13, 14, and 26, Dwg. 7613257 for general
construction and overall dimensions.

b. The cabinets are similar to the cabinets of the
magnetic controllers and may be mounted on either
a bulkhead or a deck. Two mounting strips which
come with the unit may be secured to the back of the
case for bulkhead mounting or to the bottom of the
cabinet for deck mounting.
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¢. The units contain filter capacitor C-150 for the
2000 volt plate supply, filter capacitor C-151 and
reactor L-151 for the 1000 volt plate supply, and a
filter network consisting of capacitors C-152, C-153,
C-154 and reactor L-150 for the 250 volt bias supply.
Adjustable field resistor R-150 for the 250/1000
volt generator is also located in the filter unit.

d. A.C. Filter Unit, Type CAY-53037A, is used
with equipment operating from 220/440 volt, 3
phase, 60 cycle power supply. It contains, in addition
to the parts listed in Par. 10c¢., transformers T-150
and T-151. Transformer T-150 is used to step down
the 220 or 440 volts to 110 volts for supplying heater
power to the master oscillator temperature controlied
compartment. Transformer T-151 steps down the
220 or 440 volts to 110 volts and supplies filament
power to the vacuum tubes. Fuses F-150 and F-151
protect the primary circuit of these two transformers.
See Figs. 10-14, 44, 45, 46 or 47; Dwgs. 7300405,
7300476, 7300492 or 7300720, respectively.

e. D.C. Filter Unit, Type CAY-53036A is used with
equipment operating from either 115 volt D.C. or
230 volt D.C. It contains, in addition to the parts
mentioned in Par. 10 ¢, resistor R-151 and R-152.
These resistors may be inserted in or removed from
the heater power circuit of the master oscillator
temperature controlled compartment by means of
LINE VOLTAGE NORMAL-HIGH switch S-36
located on the transmitter unit front panel. See Figs.
10-13, 41, 42 or 43, Dwgs. 7300398, 7300491 or
7300721, respectively.

11. MOTOR-GENERATOR UNIT, TBL-5.

a. The motor-generator units supplied with Navy
Model TBL-5 Radio Telegraph Transmitting Equip-
ment are of rugged design. See Figs. 10-15, 10-16 for
photographs of the units. They have ample capacity
for the satisfactory operation of the transmitters.
The motor-generators are of the three unit, six bearing
type with all three units mounted on a common bed
plate. Three combinations of units are employed.
One is designed to operate from a power supply of
115 volt D.C., another for a 230 volt D.C. supply,
and a third, for 440 volt, 3 phase, 60 cycle supply.
A complete set consists of a driving motor, a 2000
volt D.C single commutator generator and a 250/
1000 volt D.C. double commutator generator. The
250/1000 volt generator is also equipped with slip
rings, which on D.C. installations, furnishes A.C.
filament power. The three types of motor-generator
units are identical except for the driving motors.
These motors are mechanically interchangeable with
one another, providing flexibility in case of power
supply changes. The three combinations are as fol-
lows:

(1) 115 Volt D.C. Motor-Generator Unit, Type
CC-21426, Main Plate Generator, 2000 Volt D.C.
Type CC-21232. M.O. Plate and Bias Generator,
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250/1000 Volt D.C. Type CC-21233. D.C. Motor,
115 Volt D.C,, Type CC-21229A Cast iron bedplate.
See Fig. 10-15.

~(2) 230 Volt D.C. Motor-Generator Unit, Type
CC-21427, Main Plate Generator, 2000 Volt D.C.
Type CC-21232 M.O. Plate and Bias Generator,
250/1000 Volt D.C. Type CC-21233, D.C. Motor,
230 Volt D.C, Type CC-21230A. Cast iron bedplate.
See Fig. 10-15.

(3) 440 Volt, 3 Phase, 60 Cycle Motor-Gener-
ator Unit, Type CC-21428, Main Plate Generator,
2000 Volt D.C. Type CC-21232. M.O. Plate and
Bias Generator, 250/1000 Volt D.C. Type CC-21233.
A.C. Induction Motor, 440 Volr, 3 Phase, 60 Cycle,
Type CC-21231A. Castiron bedplate. See Fig. 10-16.

5. All of the motors and generators are semi-
enclosed constant speed, continuous duty, self-
ventilating and drip-proof from all angles within the
limits of 45° on either side of the vertical and included
in any plane perpendicular to the axis. In addition,
the D.C. units may be adjusted to maintain this drip-
proof feature with the set installed so that the bed-
plate is normally 45° from the horizontal plane.
The units ate rated on the basis of 40°C. temperature
rise in an ambient temperature of 50°C.

¢. Various units of the motor-generator set are
fitted with ball bearings, are flexibly coupled together
and mounted on a cast iron bedplate. The bedplate
is so designed and constructed that the entire motor-
generator unit may be moved about or supported at
its exweme ends while running without disturbing
the alignment of the units. Any unit may be removed
without necessitating the removal of any other unit
on the berdplate.

4. The D.C. generators are excited from the 250
volt winding of the 250/1000 volt D.C. Generator,
Type CC-21233. Fuses are installed on the terminal
boards of all generators to protect them against
damage due to the failure of any part of the equip-
ment.

e. Main Plate Generator, Type CC-21232.

(1) The single commutator 2000 volt D.C. Plate
Power Generator, Type CC-21232 is compound
wound and separately excited from the 250 volt D.C.
Bias Generator, Type CC-21233. It is rated at 1.4
KW for 40°C. temperature rise and will deliver 0.7
amperes at 2000 volts. The field consists of two
main poles and two commutating poles. The main
shunt field coils are excited from the 250 volt gener-
ator while the series and commutating field windings
are connected in series with the 2000 volt armatures
as shown on Drawing CAY-T-147, Sheet 5. Control
of the output voltage is obtained by means of a gener-
ator field rheostat located in the transmitter unit.
All terminals and fuses are mounted on ceramic
insulators as shown on the reference drawing. This
generator is used to supply plate and screen grid
power to the intermediate amplifiers and power
amplifier.
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Jfo M.O. Plate and Bias Generator, Type CC-21233.

(1) The 250 and 1000 volt D.C. Generator,
Type CC-21233 is shunt wound. Its shunt field is
excited from the 250 volt winding. The generator
is rated at 0.638 KW continuous load for 40°C.
temperature rise. It will deliver 0.85 amperes at 250
volts D.C., 0.2 amperes at 1000 volt D.C. and 1.02
amperes at 220 volt, single phase, 60 cycle. The
unit has a four pole field and double commutator two
winding armature as shown on Drawing CAY-T-147,
Sheet 6. Adjustment of output voltage is obtained
by means of an adjustable shunt field resistor located
in the filter unit. The generator is used to supply 250
volts for amplifier tube bias and generator excitation
and 1000 volts for the master oscillator tube screen
grid and plate power. On the D.C. installations, this
generator is used to supply A.C. filament power also.
The terminals and fuses of the 1000 volt circuit and
250 volt circuit are mounted on ceramic insulators.

g D.C. Motor, Type CC-21229A4

(1) The 115 volt D.C. Motor Type CC-21229A
is compound wound and rated at 314 horsepower,
1780 rpm. The field consists of four main poles and
four commutating poles connected as shown on
Drawing CAY-T-147 Sheet 2. The motor is equipped
with a speed regulator to hold the speed substantially
constant at 1780 rpm. for variations of plus 459, or
minus 239 in the D.C. line voltage and for change
in temperature and change in load. The speed regu-
lating device consists of a 2-ring collector and a
single contact vibrating regulator. The pair of
contacts is connected across a resistance tube, mount-
ed in the regulator which is in series with the shunt
field of the motor. Connections between motor and
collector rings are made through brushes mounted
in the regulator housing.

h. D.C. Motor, Type CC-21230A.

(1) The 230 volt D.C. Motor, Type CC-21230A
is compound wound and rated 314 horsepower,
1780 rpm. The field consists of four main poles and
four commutating poles connected as shown on
Drawing CAY-T-147, Sheet 3. The motor is equipped
with a speed regulator to hold the speed substantially
constant at 1780 rpm. for variations of plus 459, or
minus 239 in D.C. line voltage and for change in
temperature and change in load. The speed regu-
lating device consists of a 2-ring collector and a
single contact vibrating regulator. The pair of con-
tacts is connected across a resistance tube, mounted
in the regulator, which is in series with the shunt
field of the motor. Connections between motor and
collector rings are made through brushes mounted
in the regulator housing.

i, Induction Motor, Type CC-21231A.

(1) The 440 Volt, 3 Phase, 60 Cycle, Motor
Type CC-21231A is of the induction type and rated
3% horsepov'er, 1780 rpm. The stator winding
consists of six groups of six coils each. There are,




therefore, two groups per phase. The motor is
connected internally for 440 volts, 3 phase, 6O cycles.
The two groups per phase are connected in series
and the 3 phase windings connected into a single
star. See Drawing CAY-T-147 Sheet 4. The motor
is designed for full voltage starting. The motor may
be reconnected for 220 volt, 3 phase, 60 cycle opera-
tion as indicated on Drawing CAY-T-147 Sheet 4.
Other changes must be made in the controller trans-
mitter and filter unit if the complete equipment is
to be operated from a 220 volt, 3 phase, 60 cycle

supply.

12. MOTOR-GENERATOR UNITS, TBL-6/7/12/13.

a. Refer to Figs. 10-17, 10-18 for photographs of
the motor-generator units. The motor-generator units
supplied with the Navy Model TBL-6/7/12/13
Radio Telegraph Transmitting Equipments are of
rugged design. They have ample capacity for satis-
factory operation of the transmitters. The motor-
generators are of the three unit, six bearing type with
all three units mounted on a common bed-plate. All
castings which were previously made of cast iron for
the Model TBL-5 equipments have been redesigned
and made of cast steel, or welded steel construction.
Three combinations of units are employed; one is
designed to operate from a power supply of 115
volts D.C., another for a 230 volts D.C. and a third
from 220/440 volts, 3 phase, 60 cycle A.C. supply.
A complete set consists of a driving motor, a 2000
volt D.C. single commutator generator, and a 250/
1000 volt D.C. double commutator generator. The
250/1000 volt generator is also equipped with slip
rings, which on D.C. installations, furnish A.C.
filament power. The three types of motor-generator
units are identical except for the driving motors.
They are mechanically interchangeable with one
another thereby providing flexibility in case of power
supply changes. The three combinations are as
follows:

(1) 115 Volt D.C. Motor-Generator Unit, Type
CC-21426A. Main Plate Generator, 2000 Volts, D.C.
Type CC-21232A. M.O. Plate and Bias Generator,
250/1000 Volt D.C. Type CC-21233B. D.C. Motor,
115 Volt D.C,, Type CC-21229B. Welded steel bed-
plate. See Fig. 10-17.

(2) 230 Volt D.C. Motor-Generator Unit, Type
CC-21427A. Main Plate Generator, 2000 Volt D.C.,
Type CC-21232A. M.O. Plate and Bias Generator,
250/1000 Volt D.C. Type CC-21233B. D.C. Motor,
230 Volt D.C,, Type CC-21230B. Welded steel bed-
plate. See Fig. 10-17.

(3) 220/440 Volt, 3 Phase, 60 Cycle Motor-Gener-
ator Unit, Type CC-214284. Main Plate Generator,
2000 Volt D.C,, Type CC-21232A. M.O. Plate and
Bias Generator, 250/1000 Volt D.C. Type CC-
21233B. A.C. Induction Motor, 220/440 Volt, 3
Phase, 60 Cycle, Type CC-21231B. Welded steel
bedplate. See Fig. 10-18.
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b. All of the motors and generators are semi-ens
closed constant speed, continuous duty, self-venti-
lating and drip-proof from all angles within the
limits of 45° on either side of the vertical and in-
cluded in any plane perpendicular to the axis. In
addition, the D.C. units may be adjusted to maintain
this drip-proof feature with the set installed so that
the bedplate is normally 45° from the horizontal
plane. The units are rated on the basis of 40°C.
temperature rise in an ambient temperature of 50°C.

¢. The various units of the motor-generator set are
fitted with ball bearings, are flexibly coupled together
and mounted on a welded steel bedplate. This bed-
plate is so designed and constructed that the entire
motor-generator unit may be moved about or sup-
ported at its extreme ends while running without
disturbing the alignment of the units. Any unit may
be removed without necessitating the removal of any
other unit on the bedplate.

d. The D.C. generators are excited from the 250
volt winding of the 250/1000 volt D.C. Generator,
Type CC-21233B. Fuses are installed on the terminal
boards of all generators to protect them against
damage due to the failure of any part of the equip-
ment.

e. Main Plate Generator, Type CC-21232A.

(1) The single commutator 2000 volt D.C. Plate
Power Generator, Type CC-21232A is compound
wound and separately excited from the 250 volt D.C.
Bias Generator, Type CC-21233B. It is rated at 1.4
KW for 40°C. temperature rise and will deliver 0.7
ampere at 2000 volts. The field consists of two main
poles and two commutating poles. The main shunt
field coils are excited from the 250 volt generator.
The series and commutating field wihdings are con-
nected in series with the 2000 volt armatures as
shown on Drawing CAY-T-147, Sheet 15. Control
of the output voltage is obtained by means of a gener-
ator field rheostat located in the transmitter unit.. All
terminals and fuses are mounted on ceramic in-
sulators as shown on the reference drawing. This
generator is used to supply plate and screen grid
power to the intermediate amplifiers and power
amplifier.

J. M.O. Plate and Bias Generator, Type CC-21233B.

(1) The 250 and 1600 volt D.C. Generator, Type
CC-21233B is shunt wound. Its shunt field is excited
from the 250 volt winding. The generator is rated at
0.675 KW continuous load for 40°C. temperature
rise. It will deliver 1.00 ampere at 250 volts D.C,,
0.2 ampere at 1000 volts D.C. and 1/02 amperes at
220 volts, single phase, 60 cycle. The unit has a four
pole field and double commutator two winding arma-
ture as shown on Drawing CAY-T-147, Sheet 16.
Adjustment of the output voltage iﬂ obtained by
means of an adjustable shunt field resistor located in
the filter unit. The generator is used to supply 250
volts for amplifier tube bias and generator excitation
and 1000 volts for the master oscillator tube screen
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grid and plate power. On D.C. installations, this gen-
erator is used to supply A.C. filament power also.
The terminals and fuses of the 1000 volt and 250 volt
circuits are mounted on ceramic insulators.

g D.C. Motor, Type CC-21229B.

(1) The 115 volt D.C. Motor, Type CC-21229B
is compound wound and rated at 314 horsepower,
1780 rpm. The field consists of four main poles and
four commutating poles connected as shown on Draw-
ing CAY-T-147 Sheet 12. The motor is equipped
with a speed regulator to hold the speed substantially
constant at 1780 rpm. for variations of plus 459, or
minus 239, in the D.C. line voltage and for change in
temperature and change in load. The speed regulat-
ing device consists of a 2-ring collector and a single
contact vibrating regulator. The pair of contacts is
connected across a resistance tube, mounted in the
regulator, which is in series with the shunt field of
the motor. Connections between motor and collectos
rings are made through-brushes mounted in the regu-
lator housing.

h. D.C. Motor, Type CC-21230B.

(1) The 230 volt D.C. Motor, Type CC-21230B is
compound wound and rated 314 horsepower, 1780
rpm. The field consists of four main poles and four
commutating poles connected as shown on Drawing
CAY-T-147, Sheet 13. The motor is equipped with a
speed regulator to hold the speed substantially con-
stant at 1780 rpm. for variations of plus 459, or minus
239, in D.C. line voltage and for change in tempera-
ture and change in load. The speed regulating device
consists of a 2-ring collector and a single contact
vibrating regulator. The pair of contacts is connected
across a resistance tube, mounted in the regulator,
which is in segies with the shunt field of the motor.
Connections between motor and collector rings are
made through brushes mounted in the regulator hous-
ing.

i. Induction Mator, Type CC-21231B.

(1) The 220/440 Volt, 3 Phase, 60 Cycle, Motor
Type CC-21231B is of the induction type and rated
314 horsepower, 1780 rpm. The stator winding con-
sists of six groups of six coils each. There are, there-
fore, two groups per phase. When the motor is con-
nected for 440 volts, 3 phase, 60 cycles, the two
groups per phase are connected in series and the 3
phase windings connected into a single star. See
Drawing CAY-T-147 Sheet 14. The motor is de-
signed for full voltage starting. The motor may be
reconnected for 220 volt, 3 phase, 60 cycle operation
as indicated on Drawing CAY-T-147 Sheet 14.

13. MAGNETIC CONTROLLER UNIT, TBL-5.

. The Magnetic Costroller units supplied with the
Model TBL-5 and likewise for TBL-6/7/12/13
Radio Telegraph Transmitting Equipments are of the
remote controlled, drip-proof, protected magnetic
contactor type. All of the contactors, relays and
resistors associated with the controllers are assembled
on insulated panels and mounted in sheet steel boxes.
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b. Magnetic Controller, Type CAY-21234A, 115
Volt, D.C. or CAY-21235A, 230 Volt D.C. is rated
315 horsepower and is of the Class A shockproof
type. The controller consists of a line switch, two
line fuses, a line contactor, a thermal overload relay,
a time delay accelerating contactor, two control cir-
cuit fuses, two control resistors, and the starting
resistor all assembled on an insulating panel 11
inches wide, 16 inches high, and 3{ inch thick. This
panel is mounted in a hinged metal box approximately
1314 inches wide, 1214 inches deep and 2014 inches
high. The complete assembly weighs approximately
60 pounds. See Drawing CAY-T-147 Sheets 9 and
10 for outline, schematic and wiring diagrams, over-
all and mounting dimensions. For a photograph of
the unit, refer to Fig. 10-19.

¢. Magnetic Controller, Type CAY-21425, 440
Volt, 3 Phase, 60 Cycle is rated 314 horsepower and
is of the across-the-line type. The Controller consists
of two line fuses, a line contactor, a thermal overload
relay, and an interlock disconnect switch mounted
on an insulating panel 11 inches wide, 1575 inches
high and 34 inch thick. This panel is mounted in a
sheet steel cabinet 15 inches wide, 112§ inches deep,
and 2114 inches high. The complete controller
weighs approximately 50 pounds. See Drawing CAY-
‘T-147 Sheet 11 and photograph Fig. 10-20.

14. MAGNETIC CONTROLLER UNITS, TBL-6/7/12.

a. Magnetic Controller, Type CAY-21713, 115
Volt, D.C. or CAY-21714, 230 Volt D.C. is rated 314
horsepower and is of the Class A shockproof type.
The controller, as shown in Fig. 10-21, consists of a
line switch, two line fuses, a line contactor, a thermal
overload relay, a time delay accelerating contactor,
two control circuit fuses, two control resistors, and
the starting resistor all assembled on a shock mounted
insulating panel 11 inches wide, 18 inches high and
3% inch thick. This panel is mounted in a hinged
metal box 13 inches wide, 113% inches deep and 203%
inches high. The complete assembly weighs 60
pounds. See Drawing CAY-T-147 Sheet 19 and 20
for outline schematic and wiring diagrams, overall
and mounting dimensions.

b. Magnetic Controliér, Type CAY-21715, 220
Volt, 3 Phase, 60 Cycle A.C. or Type CAY-21716,
440 Volt, 3 Phase, 60 Cycle A.C. is rated 314 horse-
power and is of the across-the-line type. The con-
troller, as shown in Fig. 10-22, consists of three line
fuses, a line contactor, a thermal overload relay, and
an interlock disconnect switch all mounted on two
insulating panels, 13 inches wide, each 8 inches high
and 3¢ inch thick. The lower panel containing the
overload relay and line contactor is shock mounted,
and the upper panel to which are assembled the fuses
and line switch is rigidly mounted, to the sheet steel
cabinet. This cabinet is 1654 inches wide, 9% inches
deep, and 1834 inches high. The complete controller
weighs approximately 50 pounds. See Dwg. CAY-T-
147 Sheets 21 and 22.




¢. The Magnetic Controller Type CAY-21716A,
440 volt, 3 phase, 60 cycle A.C. is rated 314 horse-
power and is of the across-the-line type. The com-
plete controller consists of two line fuses, a line
contactor, a thermal overload relay, and an interlock
disconnect switch all mounted on two insulating
panels, 13 inches wide, each 8 inches high and 3%
inch thick. The lower panel, containing the overload
relay and line contactor, is shock-mounted, and the
upper panel, to which are assembled the fuses and
line switch, is rigidly mounted to the sheet steel cabi-
net. This cabinet is 1634 inches wide, 9% inches
deep, and 1834 inches high. The complete controller
weighs approximately 50 pounds. See Dwg. CAY-
T-147, Sheet 23.

15. MAGNETIC CONTROLLER UNIT, TBL-13.

a. Magnetic Controller, Type CAY-211226, 115
Volt, D.C. or CAY-211227, 230 Volt, D.C. is rated
314 horsepower and is of the Class A shockproof
type. The complete controller, as seen in Fig. 10-23,
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consists of a line contactor, one control circuit fuse,
one thermal overload relay, one control resistor, and
the starting resistor all assembled on a shockmounted
insulating panel 10 inches wide, 15 inches high and
34 inch thick. The panel is mounted in a hinged metal
box 1131l inches wide, 91% inches deep and 1834
inches high. Complete, the assembly weighs 45
pounds, approximately. See Drawing CAY-T-147,
Sheets 24 and 25.

4. Magnetic Controller, Type CAY-211228, 440
Volt, 3 Phase, 60 Cycle is rated 314 horsepower and
is of the across-the-line type. The complete controller,
as seen in Fig. 10-24, consists of a line contactor, one
control circuit fuse, two thermal overload relays, all
mounted on an insulating panel 614 inches wide, and
85 inches high. The cabinet is 83 inches wide,
634 inches deep, and 113% inches high. Complete,
the assembly weighs 18 pounds, approximately. See
Drawing CAY-T-147 Sheet 26.
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. INSTALLATION AND INITIAL ADJUSTMENTS

16. GENERAL.

4. The installation force should become generally
familiar with the Theory of Operation, Installation
and Initial Adjustments and Operation sections of this
book prior to proceeding with the installation. This
instruction book has been compiled in such a manner
that if carefully adhered to, will minimize installation
time and insure proper operation after installation.

b. In the unpacking and handling of the units dur-
ing process of installation, care should be exercised
to prevent damage to equipment. The following pre-
cautions should be observed:

(1) Keep boxes and crates containing equipment
in the upright position at all times. The upright posi-
tion is indicated by an arrow pointing upward, sten-
ciled on each box or‘crate.

(2) Observe weights marked on boxes, crates,
and units. As the larger units weigh from 500 to

1000 pounds when packed, adequate transporting
and lifting gear and sufficient handling personnel
should be available to prevent equipment from being
subjected to unwarranted shock.

(3) Remove at least three sides from boxes or
crates by removing nails with a nail puller. Do not
use a hammer or pinch bar for this purpose.

¢. The various units should be carefully uncrated
and all wrappings removed. The shields should be
removed and each compartment given a thorough
inspection to determine any damage caused by ship-
ment. The test data secured inside the front cover of
the radio transmitter unit packing box, after accept-
ance by the inspector, should be removed and placed
in the copy of the Instruction Book for use during
installation.

d. Any components or wiring which may have been
displaced during shipment should be replaced in their
proper locations. The shock absorbers on the tube
shelves and master oscillator compartment should be
inspected to see that they permit normal motion and
are not cracked or unduly distorted.

17. TRANSMITTER.

4. The radio transmiiter unit is constructed in two
separate frames which are bolted together. For in-
stallations where it is necessary to separate these two
frames to allow passage through hatches or doors,
care should be taken NOT to remove the 2”7 x 4”
boards which are fastened to the under side of the

" left frame during shipment. These 2” x 4” boards
should be left on the frame to afford protection for
projecting relay parts until the two frames are ready
to be reassembled on their base channels.

b. When separating or reassembling the two frames,
care should be taken to disconnect and reconnect all
interconnecting wires between the two frames. All
radio frequency leads which must be removed should
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be ticketed with small white tags for identification.
There are six radio frequency leads, two in the first
intermediate amplifier tube compartment, two in the
second intermediate amplifier tube compartment, one
in the power amplifier tube compartment, and one in
the antenna tuning circuit compartment. The control
and power wiring between the two frames terminates
at a terminal board located in lower left rear corner
of the right-hand frame. All wires are tagged with a
metal band indicating the proper terminal to which
they are to connect.

¢. The radio transmitter unit should be installed so
that all sides are accessible. Provide for sufficient
clearance on the right side of the transmitter so that
the master oscillator unit can be removed after installa-
tian without making it necessary to unbolt the radio
transmitter unit from its foundation. It is possible to
reduce the clearance to a minimum of 1614 inches
and still remove the master oscillator unit. However,
every effort should be made to secure a clearance of
at least 18 inches. Before the radio transmitter unit
is secured in place, all of the wood blocking should
be removed from around the master oscillator unit.
After this is done, the shields should be replaced and
the radio transmitter unit securely fastened to the
foundation by means of one-half inch studs or bolts
through the holes provided in the mounting channels.
See Fig. 10-25, Dwg. 7610943, for location of mount-
ing holes.

4. The interconnection wiring diagrams Figs. 10-
37, 38, 39 and 40, Dwgs. 7606326, 7608923,
7606327 and 7608924, respectively show the inter-
connection between the radio transmitter unit, filter
unit, motor-generator unit, and controller. These
diagrams show type, size and insulation of wire and
cable recommended for use. The proper interconnec-
tion diagram for the type of power supply involved
(D.C. or A.C.) should be studied and followed care-
fully. Complete instructions for proper installation
of either a 4- or G-wire remote control system are
contained on the intérconnection diagrams for the
particular installation being made.

e. The antenna lead should be made up of 34 or
}4 inch O.D. copper tubing and should be kept at
least six inches away from all grounded objects.

/- The frames of the units of the equipment should
be electrically tied together and grounded by a copper
strap at least 1 inch wide and 7 inch thick. Make
certain that a metal to metal contact is made at each
point of contact. If the units are separated by consid-
erable distance, each unit may be grounded separately.

18. FILTER UNITS.

«. The filter unit may be mounted on either a deck
or bulkhead preferably near the motor-generator and




controller units. The two mounting strips for the
filter unit can be secured to the bottom of the cabinet
for deck mounting or to the back of the cabinet for
bulkhead mounting. Similarly, two conduit or cable
_plates are provided, one on the back and the other
on the bottom of the cabinet, so that cables may
enter the unit regardless of the type of mounting
employed. Either plate can be removed, then drilled
to suit the incoming cables and replaced on the
cabinet. The door of the filter unit may be removed
completely from the unit for access in installations
where space is limited. Fig. 10-26, Drawing 7613257,
shows the overall and mounting dimensions for the
two types of filter units. Check the fuses of the A.C.
Filter Unit, Type CAY-53037A to see that they are
not open.

19. MOTOR-GENERATORS.

«. The motor-generator unit should not be installed
in the room with the radio unit. Mount the motor-
generator securely to the deck or to some solid foun-
dation with the shaft fore and aft rather than athwart-
ship. Care should be taken to choose a position for
the motor-generator so that there is sufficient room
around the unit to facilitate maintenance. At least
six inches of clearance should be allowed on the top
and sides for routine maintenance. Eighteen inches
either on one side or the top should be allowed for
the removal of any of the component units. Any one
of the three machines which make up the motor-
generator unit may be individually removed from the
bedplate for servicing. Fig. 10-27, Dwg. 7407503,
Fig. 10-28, Dwg. 7407502, Fig. 10-29, Dwg. 7408182,
and Fig. 10-30, Dwg. 7408183 show the overall and
mounting dimensions for the various types of motor-
generator equipments.

b."The motor-generator unit is designed such that
it may be mounted up to 45 degrees from the hori-
zontal. Terminal boards on all machines may be
conveniently relocated on either the side or top of
the units to facilitate interconnection.
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20. MAGNETIC CONTROLLERS.

. The controllers for TBL-5/6/7/12 should be
mounted on the bulkhead or wall near the motor-
generator. Allow sufficient room to completely open
the access door and also to conveniently reach the
overload reset button. If space is at a premium, access
to the controller for servicing may be had by com-
pletely removing the door of the unit. The dash-pot
on the overload relay should be filled with oil, Navy
Type 2075, which is shipped in a small can attached
to the controller and the relay adjusted to operate at
a current value just above the normal load current.
See Fig. 10-69 for current settings. The fuses should
be checked to see that they are not open.

b. The controllers for TBL-13 are designed for
mounting on bulkheads or on a wall near the motor-
generator. Allow sufficient room to completely open
the access door. The fuses should be checked to see
that they are not cpen.

21. RATING AND FREQUENCY RANGE.

a. The radio transmitter unit is capable of operation
at any frequency in the bands of 175 to 600 Kcs. (I.F )
and 2000 tc 18100 Kcs (H F.). The transmitter unit
neminal cutput is as follows:

I. F. Band H. F. Band
CW - 200 watts 200 watts
MCW 100 watts .........
Phone 50 watts 50 watts

The actual cutput will vary with the type and characteristics
of the antenna used.

b. The transmitter unit is capable of use with any
antenna whose characteris:ics fall within the follow-
ing limits:

(1) 175 to 600 Kcs. Range
Equivalent capacity—330 to 1750 mmfd.
Equivalent resistance—1.1 to 15 ohms.

(2) 2000 to 18100 Kcs. Range
Equivalent capacity-—100 to infinity mmfd.
Equivalent resistance—35 to 1500 ohms.

¢. POWER SUPPLY LINE REQUIREMENTS.

220 V. 440 V.

115 V. 230 V. 3 Ph. 3 Ph.

D.C. D.C. 60 Cy. 60 Cy.
Max. Power for Starting (KW)*. . ............... 6.2 KW 6.2 KW 13.8 KW 14.6 KW
Power for Locked Key........oviiiiiiie e, 3.4 KW 3.4 KW 3.2 KwW 3.2 KwW

Supply Voltage Variation Permitted.............. +459,-239, | +459,-239, +=109, == 109

Supply Frequency Variation...........coovuiiun, += 507 #= 507

* Pov;;r required for starting measured by a critically damped instrument.
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22. WIRING.

a. The transmitter, filter, motor-generator and mag-
netic controller should be wired together as shown
on the interconnection wiring diagrams Figs. 10-37,
10-38, Dwgs. 7606326 and 7608923 for D.C. equip-
ment and Figs. 10-39, 10-40, Dwgs. 7606327 and
7608924 for A.C. equipment. Make all adjustments
as indicated in the table located in the upper left side
of the diagram. All link switches must be in their
proper position before power is applied to the equip-
ment. On D.C. equipments utilizing 4-wire control system,
line switches $-39 and S-41 should never be connected H
to J or A to D. The main line will become grounded
unless this precaution is taken.

b. All wiring between units should be in armored
or lead-covered cable. The recommended Navy type
cables to be used are indicated on the diagrams.

¢. The transmitter frame, filter unit case, motor-
generator bedplate and controller case should be
securely grounded to the hull by a copper strap at
least one inch wide by 3% inch thick.

d. It is recommended that 3¢ inch copper tubing
be used for the transmitting antenna lead. This lead
should be kept at least 6 inches away from all grounded
objects. The receiver lead coming out the top of the
transmitter unit should be kept @ least 6 inches from
the incoming transmitting lead and should preferably
be copper tubing of a smaller size than the transmit-
ting antenna lead.

e. After completing the installation and before
applying power to the transmitter, carefully check
over all the units to see that all the circuits are com-
plete according to diagrams and there are no loose
connections.

f. When installation for telephone operation is re-
quired, additional speech input equipment, Navy
Type_50064, etc., or equivalent, must be installed in
accordance with instructions for speech input equip-
ment.

g. Lubrication of motor-generator and blower
motor should be thoroughly checked before applying
any power. See Pars. 42.« and 42.5.

23. CHECKING.
WARNING

Operation of this equipment involves the use
of high voltages which are dangerous to life.
Operating personnel must at all times observe
all safety regulations. See page xii. Do not
change tubes or make adjustments inside the
equipment with high voltage supply on. Do
not depend upon door switches or interlocks
for protection but always shut down the
motor-generator or other power equipment
and open the main switch in supply line to
equipment.

a. The following check tests should be made before
actual tuning or operation of the equipment is at-
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tempted: These tests are divided into three parts.
(1) Power Equipment and Control Circuit Tests.
(2) Preliminary Transmitter Operation Tests.
(3) Remote Control Unit Tests.

b. POWER EQUIPMENT AND CONTROL CIR-
CUIT TESTS.

(1) Refer to wiring diagrams, Figs. 10-48, 49, 50

‘and 51, Dwgs. 7300401, 7300493, 7300404 and

7300494 and schematic diagrams, Figs. 10-41, 42 and
43, Dwgs. 7300398, 7300491 and 7300721 for D.C.
equipment. See wiring diagrams, Figs. 10-52, 53, 54,
55 and 356, Dwgs. 7300402, 7300495, 7300406,
7300477 and 7300496 and schematic diagrams, Figs.
10-44, 45, 46 and 47, Dwgs. 7300405, 7300476,
7300492 and 7300720 for A.C. equipment. The wir-
ing diagrams show each part in its approximate rela-
tive position. The schematic diagrams show the
elements as they appear in the circuits.

(2) Each electrical part throughout the equip-
ment is indicated by a symbol letter and number, i.e.,
M-1, C-2, R-8, etc.

(3) Schematically, the circuits for all the power
supplies are fundamentally the same. The same de-
scription of operation applies equally well to any one
of the equipments. Parts which serve the same pur-
pose in each of the types of transmitters and are identi-
cal are assigned the same symbol number. However,
parts which serve the same purpose in each of the
types of transmitters, but have a different rating be-
cause of the difference in equipment voltage, are
assigned different symbol numbers.

(4) Throughout the discussion on operation, all
symbol numbers which apply to a circuit part are
listed following the name of the part. Therefore, it
should be kept in mind that wherever more than one
symbol number follows the name of the part, only
one of the symbol numbers apply to the equipment
under discussion. The proper symbol which applies
is easily determined by referring to the schematic and
wiring diagrams and parts list for the particular equip-
ment. The parts list indicates the symbol number and
the characteristics of the part as applied to each of
the equipments.

¢. Before power is applied to the equipment and
without tubes in their sockets:
(1) Set the line disconnect switch in controller
in open position. Leave coatroller door open.

(2) Place proper oil in the relays designated to
require oil. The oil to be used is attached to each
transmitter at the time of shipment. Nameplates on
the relays indicate which require oil and how much.

(3) Turn FILAMENT VOLTAGE control R-12
to maximum counterclockwise position (all resistance
in).

(4) Set local START-STOP switch $-26, §-40 to
STOP position. For G-wire control, no action is

necessary as the switch is of the momentary contact
type.




(5) Set EMERGENCY SWITCH S§-24 to ON
position.

(6) Set REMOTE-LOCAL switch $-25 to LOCAL
position.

(7) Set LINE-VOLTAGE NORMAL-HIGH
switch $-36 to NORMAL position. (D.C. sets only).

(8) Set PHONE-CW-MCW switch §-7 to CW
position.

(9) Temporarily remove the two interconnection
leads to terminals 10 and 11 in the transmitter. Refer
to Figs. 10-37, 38, 39 and 406, Dwgs. 7606326,
7608923, 7606327 and 7608924, respectively.

(10) Close all doors on the transmitter and filter
units.

(11) Set HF.-M.O.FILAMENT STAND-BY ON-
OFF switch $-32 to OFF position. (A.C. sets only.)

d. Application of supply line voltage is accom-
plished as explained in the following paragraphs.

(1) With a “DEAD” supply line, connect supply
line to magnetic controller input terminals. Apply
power. With external volumeter, check line voltage
at input terminals in controller. Line voltage should
be practically normal for these preliminary checks.

(2) The following paragraph applies only to
equipment utilizing a D.C. power supply: Close the
LINE SWITCH in the magnetic controller. This will
supply power to the radio transmitter unit. Power to
the transmitter is for operation of M.O. heater R-4,
R-46 and M.O. blower motor B-1, B-2. This power is
always available at the radio transmitter regardless of
whether or not the motor-generator is in operation.

(3) The following paragraph applies only to
equipment utilizing an A.C. power supply: Close the
LINE SWITCH in the magnetic controller to apply
power to the equipment. The voltage is reduced by
transformer T-150 in the filter unit for operation of
M.O. heater R-46, M.O. blower motor B-3 and M.O.
auxiliary filament transformer T-2 in the transmitter.
This power is always available at the radio transmitter
regardless of whether or not the motor-generator is
in operation.

e. As soon as voltage is applied to transmitter ter-
minals 6 and 7 in Model TBL-5/6, and 20 and 21 in
Model TBL-7/12/13 equipments, the following oper-
ations should take place:

(1) Blower motor B-1, B-2 or B-3 should run.

(2) HEATER-POWER indicator light I-1, I-6 or
1-7 (amber) should light.

(3) H.F. M.O. FILAMENT light I-5 (Clear)
should light on A.C. sets, when $-32 is on. (On the
D.C. sets, filament power is not available until the
motor-generator unit is in operation.)

f- On A.C. equipment, place H.F. M.O. FILAMENT
STAND-BY POWER switch S-32 to OFF position.
The H.F. M.O. FILAMENT light I-5 (Clear) should
go out.
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g Place the START-STOP switch S-26, S-40 on
the transmitter to START.

(1) MOTOR SOLENOID indicator light I-2,
1-8 or 1-9 (Blue) should light.

(2) Starting contactor K-2 or K-13 should close.

(3) Motor-generator should start and come up to
normal speed in approximately 5 to 10 seconds.

(4) Field contactor K-3 or K-16 should close.

(5) PLATE VOLTAGE indicator light I-3, 1I-10
or I-11 (Red) should light.

(6) PLATE VOLTAGE meter M-10 and BIAS
VOLTAGE meter M-6 should not indicate because
the two field leads were purposely left open at termi-
nals 10 and 11 in the transmitter unit.

h. Test out door interlocks by opening one door
at a time. The motor-generator and radio transmitter
units should shut down, (except master oscillator
heater and blower motor in the radio transmitter
unit). Indicator lights I-2, I-8 or I-9 and I-3, I-10
and I-11 should go out when any access door is opened
and light again when closed.

7. Place EMERGENCY SWITCH S-24 on the radio
transmitter unit to STOP. The motor-generator
should shut down and all power should be removed
from the transmitter including master oscillator heat-
er power. On D.C. equipment, one side of the D.C.
line is left connected to the master oscillator heater
circuit through switch 8-36 if this switch is in the
HIGH position. Under all other conditions, either
A.C. or D.C,, both sides of the line are opened when
EMERGENCY SWITCH S-24 is opened. Reconnect
the interconnection wire which was previously re-
moved from terminal 10. Leave the lead to terminal
11 still open. This will apply bias and master oscil-
lator plate voltage (1000 volts) when the motor-
generator is started. On equipments using 4-wire
control, the motor-generator should start when
EMERGENCY SWITCH 8-24 is placed in the ON
position. However, on equipments using 6-wire con-
trol, it will be necessary to push the START button
again after EMERGENCY SWITCH S-24 has been
closed in order to re-start the motor-generator.

7- Operate TEST key S-27.

k. Check operation of control switch interlocks.
Lock TEST key S-27 in the UP or locked position.

(1) Operate TRANSFER SWITCH H.F.-1.F. con-
trol A. Keying relay K-6 should open and close again
as control A is transferred from one position to the
other.

(2) Operate H.F. RANGE SWITCH control H.
Keying relay K-6 should open and close again as
control H is moved from one position to the other.

(3) Operate ANTENNA TRANSFER SWITCH
LF.-H.F.-RECEIVER switch S-18 control W. Keying
relay K-6 should open and close when going from
one point to another of control W.
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(4) Operate ILF. ANTENNA INDUCTANCE
switch S-19 control V. Keying relay K-6 should
open and close again between every point on control
V.

(5) Operate I.LF. ANT. SERIES CAPACITOR
switch $-34 control U. Keying relay K-6 should
open and close when going from one position to the
other of control U.

(6) Operate I.F. RANGE SWITCH control P
switches S-20 and S-21. Keying relay K-6 should
open and close between every point of control P.

(7) Operate TUNE-OPERATE switch §-22. Key-
ing relay K-6 should open and close between points
on this switch.

l. Place REMOTE-LOCAL switch $-25 on the trans-
mitter to REMOTE. In the case of a 4-wire remote
control system, the transmitter and motor-generator
units should shut down (except master oscillator
blower motor and heater). Start motor-generator by
placing START-STOP switch on the Type _23005,
4-wire, Navy Standard Remote Control Unit, installed
on the operator’s desk, to ON or START. The motor-
generator and transmitter should start. Close the
telegraph key on the 4-wire remote control unit.
Operation of the relays listed in Paragraph 234
should be the same as when operating TEST key S-27.
In the case of a 6-wire remote control system, the
equipment will continue to run regardless of the
operation of REMOTE-LOCAL switch S-25. When
S-25 is changed to the REMOTE position, the indi
cator light on the remote control unit should light.
Operation of the remote key should operate keying
relay K-6 in accordance with Paragraph 23 £ The
equipmehit should START and STOP from either the
LOCAL or REMOTE position.

m. Shut down the motor-generator and radio trans-
mitter units by placing START-STOP switch S-26,
S-40 to STOP.

7. Return TUNE-OPERATE switch 8-22 on radio
transmitter unit to TUNING STEP 1.

0. Return REMOTE-LOCAL switch S-25 to LOCAL.

p. Throughout the above tests, power has been
applied to the heater circuit of the master oscillator
temperature control compartment. Heater indicator
light 1-1, I-6, I-7 should have been on all the time.
Allow power to remain on the heater circuit for at
least 3 hours. If all previous tests have been com-
pleted in less than 3 hours, stop the motor-generator
set by means of START-STOP switch $-26. Do not
open the line disconnect switch in the D.C. controller
unit nor otherwise remove power from terminals 6
and 7 in the TBL 5/6 or terminals 20 and 21 in the
TBL-7/12/13 transmitters. Usually, between the
second and third hour, after power has been applied
to the temperature control compartment heater, the
box temperature approaches the normal operating
temperature of 60°C. == 2 degrees. When this occurs,
the HEATER POWER light I-1, I-G6, or I-7 should go
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off and then start flashing on and off as the tempera-
ture control thermostat §-3 and its control relay K-1,
K-12 start to function. It may be noted that the panel
thermometer does not indicaie normal operating
temperature of 60° C. =2 degrees until some time
after the heater light has started flashing. This is due
to time lag in the thermometer. After 10 or 15 minutes
of temperature regulation, the box is up to tempera-
ture and is ready for use. Refer to Par. 30 for addi-
tional information regarding master oscillator com-
partment temperature control circuits.

24, PRELIMINARY TRANSMITTER OPERATION TESTS.

a. In conducting the following preliminary instal-
lation tests, have at hand one copy each of Routine
Test Data or Type Test Data that bears the same serial
number as the transmitter unit. This test data con-
tains the exact dial and control settings for the various
frequencies between 175 to 600 Kcs. and 2000 to
18100 Kcs. taken during Navy Acceptance Tests at
the manufacturer’s plant. Although in service, the
frequencies desired may not be the same as those
shown on Test Data. By interpolation, the approxi-
mate dial and control settings can be obtained. By
carefully following this Test Data, it will be possible
to select the correct harmonic of each tuned circuit
and avoid the possibility of tuning to a harmonic of
a previous stage when the fundamental was desired,
or vice versa. Approximate calibration curves are
given in Figs. 10-59, 60, 61, 62, 63, 64, 65, and 66.
Dial settings and typical meter readings are given in
Paragraphs 35 and 36. In the following text, the
various tuning controls are identified by letters as
marked on the panel, followed by symbol designations
used on schematic diagrams, Figs. 10-41, 42, 43, 44,
45, 46 and 47, Dwgs. 7300398, 7300491, 7300721,
7300405, 7300476, 7300492, and 7360720, respec-
tively.

5. APPLICATION OF FILAMENT POWER TO
ALL TUBES.

(1) Place all tubes in their proper sockets and
make all grid and plate connections.

(2) Secure all shields and doors on the trans-
mitter, filter, and controller units. Failure to secure
shielding in a positive manner may adversely affect
equipment performance.

(3) With the generator field rheostat adjusted for
minimum voltage, start the motor-generator unit by
placing START-STOP switch $-26, S-40 to START.
While observing FILAMENT VOLTAGE meter M-7,
adjust FILAMENT VOLTAGE rheostat R-12, R-47
until exactly 10 volts are indicated.

(4) Place TRANSFER SWiTCH H.F.-L.F control
A in H.F. position. All tubes should light except the
L.F. master oscillator tube located in the upper section
of the master oscillator unit. With control A in the
LF. position, the L.F. master oscillator tube should
light and the H.F. master oscillator tube should go




out. On A.C. installations, the H.F. master oscil-
lator tube will remain lighted if H.F. master oscillator
FILAMENT STAND-BY switch $-32 is in (the ON
position.

(5) With control A in LF. position, PHONE-
CW-MCW switch S-7 should turn the first amplifier
tube off when in the CW position, and oz when in
the MCW position and off again in the PHONE
position. Place S-7 back to the CW position after
making this check.

(6) Place TRANSFER SWITCH H.F.-1.F. contro!l
A in the H.F. position. Start the motor-generator
unit by means of START-STOP switch §-26, §-40.
Close TEST key S-27 and note reading of M.G. PLATE
CURRENT meter M-2 and M.O. PLATE VOLTAGE
meter M-3. The M.O. PLATE CURRENT meter M-2
should not indicate over 100 milliamperes and the
H.F. M.O. SCREEN CURRENT meter M-1 not over
20 milliamperes. The M.O. PLATE VOLTAGE meter
M-3 should indicate between 0.95 and 1.05 KV.

(7) Place TRANSFER SWITCH H.F.-1.F. cor-
trol Afin LF. position and note reading of M.O.
PLATE CURRENT meter M-2. This meter should be
reading between 25 and 50 milliamperes. The H.F.-
M.O. SCREEN CURRENT meter M-1 should indicate
zero current as this meter is not in the circuit when
in the LF. position of control A.

¢. SETTING OF POWER AND TUNING CON-
TROLS FOR H.F.

(1) With the motor-generator unit stopped, re-
place the interconnection lead to terminal 11 in the
transmitter ugit.

(2) Set the TRANSFER SWITCH H.F.-I.F. con-
trol A in H.F. position. Place TEST key §-27 in open
position.  Set TUNE-OPERATE switch $-22 in
TUNING STEP 2 position. Set REMOTE-LOCAL
switch S-25 to LOCAL. Set EMERGENCY SWITCH
5-24 to ON.

(3) Set all H.F. range and tuning controls for an
output frequency of 2000 Kcs. by means of the tuning
curves:

H.F.—M.O. Frequency Curves Fig. 10-59 Curve
250142

H.F.—Doubler Circuit Curve Fig. 10-60 Curve 250143

H.F.—1st Int. Amplifier Curve Fig. 10-61 Curve
250144

H.F.—2nd Int. Amplifier Curves Fig. 10-62 Curve
250145

H.F.—P.A. Frequency Curves Fig. 10-63 Curve 250146

Set. H.F. ANTENNA COUPLING control J to zero

4. HF. TUNING ADJUSTMENTS

(1) Start the motor-generator unit. After it is up
to speed, adjust FILAMENT VOLTAGE rheostat
R-12, R-47 until FILAMENT VOLTAGE meter M-7
iridicates 10 volts. Adjust PLATE VOLTAGE rheo-
stat R-41 until PLATE VOLTAGE meter M-10 indi-
cates approximately 1000 volts. Place TEST key S-27
A the UP (locked) position.
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(2) Adjust H.F. DOUBLER CIRCUIT TUNING
contiol D C-17 for maximum 1st INT. AMP. PLATE
CURRENT on meter M-5 to approximately 50 ma.
but not in excess of 100 ma.

(3) Adjust H.F. 1st AMPLIFIER TUNING con-
trol E for minimum 1st INT. AMP. PLATE CUR-
RENT on meter M-5, to approximately 30 ma., or
maximum 2nd INT. AMP. PLATE CURRENT on
meter M-8.

(4) Adjust H.F. 2nd AMPLIFIER TUNING con-
trol F for maximum GRID CURRENT on meter M-9,

(5) Adjust HF.-P.A. TUNING control G for
minimum P.A. PLATE CURRENT on meter M-11.

(6) If the antenna is under 50 feet long or over
80 feet long, set H.F. ANTENNA FEED CURRENT-
VOLTAGE switch, control M to CURRENT feed. If
between 50 and 80 feet in length, set control M to
VOLTAGE feed. (The dimensions are only approxi-
mate).

(7) I H.F. ANTENNA FEED CURRENT-VOLT-
AGE switch control M is in CURRENT feed posi-
tion, set H.F. ANTENNA INDUCTANCE control
K to O and adjust HF. ANTENNA CAPACITOR
control L for maximum output as indicated on H.F.
ANTENNA CURRENT meter M-13. It may be neces-
sary to increase H.F. ANTENNA COUPLING con-
trol J to get an indication. The H.F. ANTENNA
CURRENT meter under this condition should nor-
mally not exceed three amperes. If the meter exceeds
this value, a careful check should be made on the
final tuning as covered by Paragraph 32.g.

(8) 1f H.F. ANTENNA FEED CURRENT-
VOLTAGE switch control M is in VOLTAGE feed
position, set H.F. ANTENNA INDUCTANCE con-
trol K to 1000 divisions. Adjust H.F. ANTENNA
CAPACITOR control L for maximum P.A. PLATE
CURRENT on meter M-11. It may be necessary to
increase H.F. ANTENNA COUPLING control J to
get an indication.

(9) If P.A. PLATE CURRENT on meter M-11
exceeds 150 milliamperes, reduce H.F. ANTENNA
COUPLING control J.

(10) In order to resonate the antenna, it may be
necessary to try various combinations of H.F. AN-
TENNA INDUCTANCE control K and H.F.
ANTENNA CAPACITOR control L also VOLTAGE
or CURRENT feed to the antenna.

e. Operate TEST key S-27 a few times and note
that each time the TEST key is open, the plate current
falls to zero on all plate current meters.

f The H.F. circuits are now ready for final tuning
and operation into an antenna at any f{requency
throughout its frequency range.

g SETTING OF POWER AND TUNING CON-
TROLS FOR LF.

(1) Set TRANSFER SWITCH H.F.-I.F. control
A in LF. position. Place TEST key S-27 in open
position.  Set TUNE-OPERATE switch S-22 in
TUNING STEP 2 position. Set REMOTE-LOCAL
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switch $-25 to LOCAL. Set EMERGENCY SWITCH
S-24 to ON.

(2) Set all LF. range and tuning controls for an
output frequency of 175 Kcs. by means of tuning
curves:

ILF.—M.O. Frequency Curves Fig. 10-64, Curve 250141
I.F.—Int. Amplifier Curves Fig. 10-65, Curve 250140
I.F.—P.A. Frequency Curves Fig. 10-66, Curve 250139
Set I.LF. ANTENNA COUPLING control S to zero.

bh. LLF. TUNING ADJUSTMENTS.

(1) Start motor-generator, applying plate poten-
tial, approximately 1000 volts. After it is up to speed,
adjust FILAMENT VOLTAGE rheostat R-12, R-47
unti] FILAMENT VOLTAGE meter M-7 indicates 10
volts. Adjust PLATE VOLTAGE rheostat R-41 until
PLATE VOLTAGE meter M-10 indicates approxi-
mately 1000 volts. Set the TEST key S-27 in UP
(locked) position.

(2) Adjust LF. INT. AMP. TUNING control Q
for maximum GRID CURRENT on meter M-9.

(3) Adjust 1.F. P.A. TUNING Control R for
minimum P.A. PLATE CURRENT on meter M-11.

(4) Tune antenna system to resonance by adjust-
ing I.LF. ANTENNA INDUCTANCE control V and
LF. ANTENNA TUNING Control T until maximum
antenna current as indicated on I.LF. ANTENNA CUR-
RENT meter M-12 is obtained. If a high capacity
antenna is used, it may be necessary to set I.LF. SERIES
CAPACITOR switch control U on the IN position to
obtain resonance. It may be necessary to increase
I.LF. ANTENNA COUPLING control S to obtain an
indication. With the antenna circuit tuned, note
antenna current obtained. If the value is greater than
10 amperes, a careful check should be made on final
tuning as covered by Paragraph 32.g.

(5) Return TEST key S-27 to mid-position. Set
PHONE-CW-MCW switch S-7 to MCW. Audio
oscillator tube filament should light. Operate TEST
key S-27 a few times and note if audio oscillator is
keyed. This can be determined by means of 1st INT.
AMP. PLATE CURRENT meter M-5. Power output
on MCW transmission as determined by LF. AN-
TENNA CURRENT meter M-12 is approximately
509, of the normal CW power for the same settings.
Return PHONE-CW-MCW switch S-7 to the CW
position.

i. Operate the TEST key S-27 a few times and note
that each time it is open, plate current falls to zero
‘on all plate current meters. The LF. transmitter is
now in working order and ready for final tuning and
operation at any frequency throughout its frequency
range.

7. TESTS FOR PHONE OPERATION.

(1) I speech input equipment is available for
use with the Model TBL-5/6/7/12/13 Series trans-
mitters, further operation tests may be made to check
PHONE operation.
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(2) Leave the transmitter unit set up for I.F. oper-
ation. Place REMOTE-LOCAL switch S-25 to LOCAL,
START-STOP switch S-26 to STOP, TEST key S-27
in mid-position, and PHONE-CW-MCW switch S-7
to PHONE. Place a single pole switch, or the carrier
control circuit of the speech equipment across termi-
nals 25 and 26.

(3) Set START-STOP switch to START, apply-
ing power amplifier plate voltage (approximately
2000 volts D.C.). Operation of switch or carrier con-
trol circuit across terminals 25 and 26 should key
the transmitter unit. The power output with key down
should be approximately one-fourth of normal CW
power for same setting. Apply modulation from the
speech equipment to terminals 27 and 28. Approxi-
mately 20 db. output will be required from the speech
equipment to modulate the transmitter 859, Listen
to the output of the transmitter on a local receiver,
while the transmitter is being modulated. The modu-
lation should be clear and strong.

25. TESTS WITH TELEGRAPH REMOTE CONTROL
UNIT, TYPE 23005.

a. Place REMOTE-LOCAL switch S-25 in REMOTE
position. Place remote control unit START-STOP
switch in STOP position, and the local START-STOP
switch S-26, $-40 in the START position. Have
TEST key S-27 in the open position and PHONE-
CW-MCW switch S-7 in the CW position.

b. Make sure all doors on the transmitter are closed.
Then, place the remote START-STOP switch in the
START position, applying plate potential (approxi-
mately 1000 volts D.C.). The motor-generator should
start up and the indicator light on the remote control
unit should light.

(1) Operation of the remote key should cause
keying relay K-6 to function and key the transmitter.

(2) Operation of the remote START-STOP
switch should start and stop the motor-generator unit.

¢. With the motor-generator running, after having
been started from the remote position, operate
START-STOP switch S-26, S-40 on the transmitter
unit. This switch should stop and start the motor-
generator unit in the normal manner.

d. Operation of EMERGENCY SWITCH S-24
should stop the motor-generator unit. With EMER-
GENCY SWITCH in the STOP position, it should
not be possible to start the equipment from either
the remote or local point.

e. Return START-STOP switch S-26, S-40 to
STOP, and EMERGENCY SWITCH S-24 to ON.
Return REMOTE-LOCAL switch S-25 to LOCAL.
Return START-STOP switch of remote control unit
to STOP.

/. The equipment is now teady for final tuning and
calibration on the frequencies it is desired to operate.
Final tuning should be performed exactly as explained
in Par. 31.




Section IV
Pars. 26a-26b

IV. OPERATION

WARNING

Operation of this equipment involves the use
of high voltages which are dangerous to life.
Operating personnel must at all times observe
all safety regulations. See page xii. Do not
change tubes or make adjustments inside
equipment with high voltage supply on. Do
not depend upon door switches or interlocks
for protection but always shut down the
motor-generators or other power equipment
and open main switch in supply line to equip-
ment.

26. CONTROL CIRCUITS, CONTROL SWITCHES.

a. START-STOP switch S$-26, S-40 is provided
for normal starting and stopping of equipment from
the front of the panel.

(1) The equipment may be started and stopped
by means of START-STOP switch S-26, S-40. Remote
starting and stopping can also be accomplished by a
similar switch on the 4- or 6-wire remote control
unit located on the operator’s desk. Local control is
always supervisory in that START-STOP switch S-26,
S-40 will stop the equipment even when the remote
control switch is in the START position. Two
START-STOP switches (S-26 and S-40) are provided
with each equipment. These switches allow use of
the equipment with either a 4- or 6-wire remote
control system. Switch S-26 is used with a 4-wire
control system and S-40 with a 6-wire control system.
In the 4-wire control system, one side of the key cir-
cuit and one side of the START-STOP switch circuit
is common. The type of switch used for starting and
stopping the equipment is a double pole single throw
toggle switch (S-26) connected in series with starting
contactor K-2, K-4, K-13 solenoid. With START-
STOP switch S-26 closed, the equipment will be in
operation and continue to operate until the starting
contactor solenoid circuit is broken by the opening
of switch S-26. In the 6-wire control system, the
starting circuit and the keying circuit are entirely
separate. The START-STOP circuit is of the momen-
tary push-button type more commonly used for con-
trol of large electrical equipment. START-STOP
switch S-40 used for this system, consists of two
normally open switches S-40A and $-40B which
control operation of the equipment over three control
wires as follows.

(2) In this system, starting contactor K-2, K-4,
K-13 must operate with an impedance in series with
irs operating solenoid. On each of the starting con-
tactors K-2, K-4 and K-13, a small series resistor is
included as a part of the contactor to provide this
impedance. In either D.C. or A.C. equipments,
START portion S-40B of START-STOP switch S-40

is connected in series with the starting contactor
solenoid. Momentarily closing this START portion
of switch S-40 closes starting contactor K-2, K-4,
K-13. Contacts K-2B, K-4B, K-13B immediately
interlocks or parallels S-40B. Upon releasing S-40B,
the solenoid circuit remains closed and the equip-
ment stays in the running condition. To stop the
equipment, starting contactor K-2, K-4, K-13 solenoid
is shorted by the STOP portion S-40A of S-40 caus-
ing the contactor to open. Contacts K-2B, K-4B,
K-13B immediately break the holding circuit of the
starting contactor. It remains open and the equip-
ment shuts down. The solenoid series resistors in-
corporated on starting contactor K-2, K-4, K-13 pre-
vents the line from becoming short circuited when
STOP button S-40A is closed. Link switches S-39,
S-41 (D.C.) and S-39, S-44 (A.C.) are provided to
permit rapid selection of circuits for either 4- or 6-
wire control. Rapid installation of the proper START-
STOP switch, S§-26 or S-40, is made possible by the
use of a small terminal board near the switch mount-
ing. Properly marked leads are attached to each
switch to facilitate easy and correct wiring. Certain
equipments are connected at the factory for 4-wire con-
trol. Therefore, on this type of installation, no
changes are necessary. If G-wire control is to be used
it will be necessary to change START-STOP switches
and adjust link switches S-39, S-41, S-44 in accord-
ance with the instructions given on the interconnec-
tion diagrams, Figs. 10-37, 38, 39 or 40, Dwgs.
7606326, 7608923, 7506327, or 7608924, respec-
tively.

CAUTION

The proper precautions for circuit adjustment

as set forth on Figs. 10-37, 38, 39 and 40,

Dwgs. 7606326, 7608923, 7606327 and

7608924 must be followed when installing

the equipment to insure correct operation of

the control circuits.

(3) Starting contactor K-2, K-4 and K-13 per-
forms the function of starting the motor-generator
by means of its contacts K-2A, K-4A, or K-13A-
Closing of these contacts energizes the starting con-
tactor in the magnetic controller provided door inter-
lock S-151 in the filter unit is closed. At the same
time, these contacts energize field contactor K-3, K-16
which in turn closes the field circuit to both gener-
ators by contacts K-3A, K-3B or K-16A, K-16B.

b EMERGENCY SWITCH S§-24 is provided to
allow stopping the equipment quickly in case of an
emergency or in case the START-STOP switch on
the transmitter unit or remote control unit fails to
function. In either the D.C. or A.C. equipments, this
switch is connected in the circuit in such a manner
that all power to the control and master oscillator
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heater circuits is removed when the switch is opened.
However, on D.C. equipments, the negative side of
the D.C. line may be left connected to the master
oscillator heater circuit, if the LINE VOLTAGE
NORMAL-HIGH switch $-36 is in the HIGH posi-
tipn. To clear all potential from the master oscillator
heater circuit by means of the EMERGENCY
SWITCH, it will also be necessary to place $-36 in
the NORMAL position. A more satisfactory manner
of removing all power from the transmitter, however,
is to open the disconnect switch in the magnetic
controller.

¢. REMOTE-LOCAL switch S-25, located on the
transmitter control panel, is a two position, four
section switch. The four sections A, B, C and D per-
form the proper circuit changes to permit either local
or remote control. The exact function of each section
of the switch for either 4- or 6-wire control is indi-
cated in detail on the schematic diagrams, Figs. 10-41,
42, 43, 44, 45, 46, and 47, Dwgs. 7300398, 7300491,
7300721, 7300405, 7300476, 7300492, and
7300720, respectively. In the LOCAL position, the
remote control unit is disconnected from the trans-
mitter unit. Neither the START-STOP switch nor
the indicator light at the remote point will function.
When in the REMOTE position, the equipment may be
controlled from either the LOCAL or REMOTE
point.

d. On 4-wire systems, START-STOP switch S-26
must be in the START position before control from
the remote position is possible. However, on 6-wire
systems, control from the remote position is available
regardless of the condition at the transmitter as long
as REMOTE-LOCAL switch S-25 is in the REMOTE
position. On a 4-wire system, with the equipment
running, and REMOTE-LOCAL switch S-25 in
REMOTE position, a shift of §-25 to LOCAL position
will momentarily shut down the equipment. On 6-
wire control, the equipment will remain in its original
condition, either running or stopped, as REMOTE-
LOCAL switch S-25 is operated.

e. PHONE-CW-MCW switch S-7 selects the mode
of transmission desired. Its action in the various
circuits is as follows:

Jf. CW POSITION.

(1) Section A connects one side of the rem.ote
key circuit into the keying circuit. Section B discon-
nects the terminal 26 from the keying relay circuit.
Section C transfers control of the first intermediate
amplifier tube to switch S8-6, a part of TRANSFER
SWITCH H.F -I.F. control A. Section D connects
the suppressor grids of the two power amplifier tubes
to +30 + 60 volts potential on high voltage potenti-
ometer R-24, R-25, R-26, R-27, R-53 and R-54,

(2) Thus, keying of the transmitter is accom-
plished either locally or from the remote station in the
normal manner.’ '
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¢ MCW POSITION.

(1) Section A connects one side of the remote
key circuit into the keying circuit. Section B dis-
connects terminal 26 from the keying relay circuit.
Section C applies power to the filament of the first
amplifier tube irrespective of the position of switch
S-6, a part of the TRANSFER SWITCH H.F.-LF.
control A. When TRANSFER SWITCH H.F.-L.F.,
control is in the LF. position, the first intermediate
amplifier tube is transferred to the 800 cycle audio
oscillator circuit. This circuit consists of transformer
T-4 and capacitor C-20. Modulation of the power
amplifier tube for MCW operation is effected by apply-
ing 800 cycle voltage from terminal 4 of transformer
T-4 through coupling capacitor C-26 to the screer
grids of the two Type _803 power amplifier tubes.
Section D connects the suppressor grids of the two
power amplifier tubes to +30 +60 volts potential
on high voltage potentiometer R-24, R-25, R-26,
R-27, R-53 and R-54.

(2) Thus, keying of the transmitter is accom-
plished either locally or from the remote station with
MCW type of transmission if control A is in the LF.
position, and with CW type of transmission if control
A is in the H.F. position.

h. PHONE POSITION.

(1) Section A connects one side of the remote
key circuit into the keying circuit. Section B con-
nects terminal 26 to the keying relay circuit. Section
C transfers the control of the first intermediate ampli-
fier tube to switch S-6, a part of control A. Section
D connects the suppressor grids of the two power
amplifier tubes through the secondary of modulation
transformer T-6 to -80, -100 volts on bias potenti-
ometer R-28, R-29 and R-30.

7 With switch S-7 in the PHONE position, two
distinct circuit changes are made in the trapsmitter
unit. These changes place the equipment in a condi-
tion for telephone transmission when suitable speech
input equipment is used in conjunction with the trans-
mitter. Sections A and B of PHONE-CW-MCW
switch S-7 prevent keying the transmitter from the
remote keying position when the switch is in the
PHONE position. Keying or control of the carrier
is effected by closing the circuit between terminals
25 and 26. This is normally accomplished by the
Push-to-Talk switch on the microphone of the speech
input equipment. Section D, in transferring the sup-
pressor grids from positive to negative potential,
reduces-the output of the power amplifier tubes to
approximately one quarter of CW value. If suitable
speech input equipment is connected to the primary
of transformer T-G6, suppressor modulation of the
power amplifier tubes is accomplished.

/- LINE VOLTAGE NORMAL-HIGH switch §-36
is provided on the D.C. equipments only. It is in-
tended to protect the temperature control circuits and
parts when the iine voltage of either 115 or 230 volts




exceeds these normal values. This switch should be
placed in the HIGH position whenever the line
voltage, as indicated on LINE VOLTAGE meter M-4
or M-14, exceeds the normal value of 115 or 230
volts. Placing switch §-36 in the HIGH position,
connects resistors R-151 and R-152, located in the
filter unit in series with the heater circuit. This limits
the voltage across heater resistors R-4, R-46 and R-40,
R-48 to a safe value. LINE VOLTAGE NORMAL-
HIGH switch S-36 is not used on A.C. equipments,
as normal line voltage variation of an A.C. supply
never exceeds +109,. Therefore, no such protection
as that supplied by S-36 and R-151, R-152 is needed.

k H.F.-M.O. FILAMENT STAND-BY ON-OFF
switch S-32 is installed on A.C. equipment in place of
LINE VOLTAGE NORMAL-HIGH switch S-36 on
D.C. equipment. This switch, when in the ON posi-
tion, supplies power to the H.F.-master oscillator
tube through transformer T-2, during the time the
rest of the transmitter is not in operation.

27. OVERLOAD PROTECTION.

a. Two overload relays are provided, one in each
of the plate power circuits from the motor-generator
unit. Relay K-8, K-14, K-17 has its operating coil in
the negative side of the 1000 volt master oscillator
plate supply and protects this circuit from overload.
Similarly, the operating coil of K-10, K-15, K-18 is
in the negative side of the 2000 volt main plate gener-
ator supply. The operating contacts of plate power
overload relays K-8, X-14, K-17 and K-10, K-15,
K-18 are connected in the field contactor coil circuit.
Plate voltage from the generator is immediately re-
moved the instant an overload occurs.

b. Each of the plate overload relays is of the electri-
cal reset type. After an overload has occurred in either
of the plate power circuits, causing one of the relays
to faunction, the relay must be reset by operating
OVERLOAD RESET button S-35 on the transmitter
control panel. A glass cover is used on each of these
relays. To remove or replace this glass cover, resis-
tors R-42, R-17, R-30, R-29 and R-28 must first be
removed.

¢. The reset coils for these overload relays are con-
nected in parallel across the control line. They are
energized only when OVERLOAD RESET button
S-35 is depressed. When an overload occurs in either
one or both relays, the armature is drawn up and re-
mains in the up or actuated position due to a latch on
the relay Operation of reset button $-35 energizes
the reset coils which trips the latch and allows the
overload relay armatures to return to their normal
operating 'position. Operating contacts of plate
power overload relays K-8, K-14, K-17 and K-10,
K-15, K-18 are connected in the field contactor coil
circuit. Plate voltage from the generator is removed
immediately after an overload occurs Relays K-8,
K-10, K-14, K-15, K-17 and K-18 differ only in the
type of current and reset coils used.
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., The 2000 and 1000 Volt D.C. circuits are addi-
tionally protected against overload by fuses located
on the generator terminal boards. The 250 volt D.C,
circuits are protected against overload by fuses
located on the generator terminal board.

e. Overload relays in these equipments are not of
the oil dash-pot type. Once adjusted, they should
remain in adjustment over a long period of time. It
is recommended that a periodical check be made on
the setting of the overload relays. Proper setting of
these relays is given in Fig. 10-69.

f- Heater circuit fuses F-1 and F-2 (6 amp. 250
volts), F-3 and F-4 (15 amp. 250 volts) located on
the transmitter terminal board, protect the control
circuit and master oscillator temperature control
system inciuding heater resistors R-4 and R-46, and
blower motor B-1, B-2 or B-3.

g On A.C. power supplies, additional fuses, F-150
and F-151 (6 amp. 250 volts) protect stepdown trans-
formers T-150 and T-151 and associated circuits.

b. Fuses mounted on the generator terminal boards
protect the generator high voltage winding against
faulis in the high voltage cable between the gener-
ators and the transmitter.

7. Line fuses in the controller provide short circuit
protection to the controllers and motors. Control
fuses in controller protect the controller control
circuit.

7. In D.C. and A.C. controllers, a thermal overload
relay protects the motor against overload. This relay
is of the hand reset type.

28. KEYING CIRCUITS.

«. Keying relay K-6 is connected in the filament
return circuit of all tubes except the power amplifier
tubes. It keys by means of contacts K-6C, all tubes
except the power amplifier tubes, regardless of
whether the tubes are operating in the H.F. or LF.
transmitting circuits. The power amplifier tubes are
supplied with sufficient bias. When excitation is
removed by keying the preceding stages, they cease
to draw plate current.

b. Contacts A and B of keying relay K-6, through
terminais 36, 37 and 38 provide a means of control-
ling receiver attenuator relays. These relays may be
of either the normally closed or normally open con-
tact type. Terminals 36 and 37 should be used with
the normally open type relay and terminals 37 and
38 should be used with a normally closed relay. A
combination of both types of relay may be used by
using all three terminals. See also discussion on the
rating of contacts A and B of K-6 in Paragraph 9/
(8).

c. The D contacts of keying relay K-6 perform the
function of closing the primary circuit to the H.F.-
M.O. compensating capacitor transformer T-3, T-5.
Every time the key is closed, the transformer becomes
energized and supplies power to compensation capaci-
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tor C-7, C-100. The small amount of power applied
to C-7, C-100 causes it to change capacity in a direc-
tion opposite to the change in master oscillator tube
capacity caused by application of power to the tube.
The compensator capacitor thus offsets the capacity
change due to master oscillatos tube heating, whenever
the key is closed.

29. VOLTAGE CONTROLS.

a. Filament power in D.C. equipments is obtained
from slip rings on the 250/1000 volt D.C. generator
at a frequency of 60 cycles and a voltage of 220 volts.
For A.C. equipments, the filament power is obtained
direct from the line through transformer T-151 at a
voltage of 110 volts. In either case, filament voltage
is adjusted to the proper value by means of FILAMENT
VOLTAGE rheostat R-12 in D.C. equipments and
R-47 in A.C. equipments. '

5. Plate power for all vacuum tubes except the two
individual master oscillator tubes is supplied by the
2000 volt D.C. generator, Type CC-21232 or CC-
21232A. Output voltage of this generator is adjusted
to proper operating point by means of field rheostat
R-41. '

c. Plate power for the two master oscillator tubes
is supplied by the 1000 volt D.C. winding of gener-
ator Type CC-21233 or CC-21233B. Bias voltage is
obtained from the 250 volt D.C. winding on this same
generator. Output voltage of both windings is con-
trolled by adjustable field resistor R-150, located in
the filter unit. The value of R-150, is adjusted at the
factory and should never be changed. Care should be
taken, if ever a replacement of R-150 is necessary,
to see ‘that the same number of resistor steps are
shorted out on the new R-150 as were shorted on the
original. Reference to Figs. 10-57 or 10-58, Dwgs.
7605491 or 7605492 will also indicate the proper
number of sections to be shorted on R-150.

30. M.O. TEMPERATURE CONTROL CIRCUITS.

«. The master oscillator temperature controlled
compartment maintains the frequency determining
parts at an approximately constant temperature of
60°C. throughout an ambient temperature change of
from —1°C. to +50°C. To accomplish this, heat is
supplied to the compartment by resistors R-4, R-46,
R-40 and R-48. This heat is circulated throughout
the compartment by means of blower B-1, B-2 or
B-3. Amount of heat supplied to the compartment is
controlled by mercury thermostat S-3 and its associ-
ated control relay K-1, K-12.

b. Throughout an ambient temperature range of
approximately 10°C. to 55°C., only resistor R-4, R-46
is used to supply heat. Below an ambient temperature
of approximately 10°C., thermal switch $-33, which
is mounted outside of the compartment, closes its
contacts and places resistor R-40, R-48 across the
heater power circuit. In this manner, an additional
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amount of power is supplied to the compartment.
Also, whenever the heat is first applied, after having
been shut off for a sufficient length of time to allow
the compartment temperature to drop well below the
normal 60°C. operating point, thermal switch S-31
closes its contacts and connects resistor R-40, R-48
across the heater power circuit. An additional source
of heat is thereby introduced to speed up the process

"of restoring normal operating temperature of the

compartment. Thermal switch S$-31, mounted inside
the compartment, opens its contacts removing the
extra power at approximately 50°C. to 55°C.

¢. A third thermal switch S$-2, is mounted inside
the compartment. It protects the unit from excessive
heat due to faulty operation of control circuit, by
opening its contact which is directly in the heater
power circuit. The contact opens at approximately
70°C. and recloses at approximately 50°C., to 55°C.,
again applying heat.

d. In the D.C. equipment, heater circuits of the
temperature controlled compartment obtain power
direct from the ship’s supply line. The A.C. equip-
ments, however, obtain heater power direct from the
supply line through transformer T-150 which re-
duces voltage from 220 or 440 volts to 110 volts.

e. Thermostat control relay K-1 is a D.C. operated
relay. Thermostat control relay K-12 is A.C. oper-
ated. In either case, the relay coil receives its oper-
ating power at approximately 11 volts from potenti-
ometer R-2, R-20, R-51 connected across the heater
power supply line. The contact of this relay controls
power to the heater resistors and in both the A.C.
and D.C. equipments. It has a capacitor-resistor
C-52, R-36 spark absorbing combination across its
contacts. In addition, on the D.C. equipments, a
small permanent magnet acts as a “blow-out” to help
suppress the spark or arc when the contact breaks the
heater power circuit.

/. The temperature of the M.O. compartment is
indicated by thermometer TH-1 having its bulb in
the constant temperature compartment and its scale
on the front panel of the transmitter. Under normal
ambient temperature conditions of approximately
25°C., thermometer TH-1 should indicate a temper-
ature between 59° and 61°C. provided that heater
circuit power has been on for at least three hours. A
slight fluctuation of thermometer reading of approxi-
mately plus or minus 0.1°C. may be noted. It is due
to cycling of the temperature control apparatus. Be-
cause the thermometer bulb is not in intimate contact
with the frequency determining circuit parts, and the
thermometer is somewhat affected by ambient temper-
ature due to exposure of stem and scale, the ther-
mometer reading is not generally an exact indication
of the temperature of the circuit parts. When ambient
temperature is close to 0°C. the panel thermometer
will indicate low. When ambient temperature is

approximately 50°C., the thermometer will indicate
high. This relatively slight variation in panel ther-




mometer indication should not be construed as an
indication that the temperature control circuits are
not maintaining the temperature accurately. If tem-
perature indications fluctuate more than = 4°C. from
normal, an investigation should be made.

g. A test hole has been provided directly above the
thermostat entrance hole. A test thermometer may
be inserted for checking the actual temperature of
the temperature controlled compartment. It may be
inserted into the test hole by simply removing a small
plug inserted in the test hole. The test thermometer
must be of a type which requires only a small immer-
sion length to produce accurate indications, other-
wise considerable error may result.

31. TUNING, GENERAL.

a. The transmitting equipment, except the constant
temperature compartment, may be started and stopped
by means of START-STOP switch $-26, S-40 as
previously explained under Par. 264. Local control
is always available by means of this switch. Local
control is always supervisory, and the remote control
can be interrupted by means of REMOTE-LOCAL
switch S-25 on the transmitter.

4. In order to obtain the best performance regard-
ing frequency stability and accuracy of calibration,
the master oscillator temperature controlled compart-
ment in which are located the frequency determining
elements should always be up to approximately 60°C.
temperature. Attainment of this normal operating
temperature will require approximately three hours
after power has been applied. For A.C. equipments,
the H.F.-M.O. FILAMENT STANDBY ON-OFF
switch $-32 is provided. The H.F. master oscillator
filament should be turned on at least one hour before
operatxon of the H.F. transmitter circuits, to insure
maximum frequency stability. The filament stand-by
feature is not incorporated in the radio transmitters
for D.C. power supplies as the motor-generator unit
must be operated to obtain A.C. for filament heating.

c. Typical dial settings and meter readings for
various frequencies throughout the H.F. and LF.
ranges of the transmitter, are given in Paragraphs
35 and 36.

d. Each equipment is accompanied by one copy
of the actual Government acceptance test data com-
piled at the manufacturer’s plant and packed with the
equipment. Where the equipment has been subjected
to production tests only, the accompanying test data
will include a copy of complete type test data on
similar equipment. This data should be retained on
file for reference, by the ship or station on which the
equipment is installed, in order to permit a compari-
son of performance under service and acceptance
test conditions. This data may also be used as a guide
to determine proper operation of the equipment.

e. To tune the transmitting circuits to any desired
frequency in the bands of 175 to 600 or 2000 to
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18100 Kcs., the following procedure—should be fol-
lowed:

(1) When first tuning up the transmitter with no
previously determined calibrated frequencies, approxi-
mate setting to the desired frequency should be made
by using the tuning curves, Figs. 10-59 to 66, inclusive.
These curves are supplied for this purpose. Reference
should also be made to type test data and typical dial
and meter readings.

(2) After the circuits have been tuned approxi-
mately to the frequency desired, the exact frequency
settings should be determined by use of an external
frequency monitor or other suitable apparatus. The
final dial settings should be recorded in their proper
place on the calibration charts.

(3) Start up and set to frequency the frequency
standard that is to be used to calibrate the transmitter.
This frequency standard can be any type of hetero-
dyne meter used in the Service that is capable of cov-
ering the required frequency range. Due to the fre-
quency stability of the transmitter, it is only necessary
to set the master oscillator to the desired frequency
by the frequency standard. Then, adjust the inter-
mediate amplifiers, power amplifier and antenna
tuning circuits to resonance. The audio output from
the frequency standard is available at the FREQUEN-
CY METER AUDIO OUTPUT jack, J-1, which
facilitates calibration.

(4) The R.F. coupling terminals provided on the
transmitter unit, for connection to the frequency
standard, supply between 15 and 750 millivolts of
r-f. across 75 ohms. To use this available pick-up
voltage for calibrating purposes, the following pro-
cedure should be followed:

(5) The H.F. oscillating circuit operates at 14 the
output frequency of the master oscillator unit. (See
discussion on the H.F.-master oscillator under Par.

9b.)

(6) The approximate calibration data given on
Fig. 10-59 shows output frequency of the H.F.-master
oscillator when the controls are set as indicated, and

the H.F.-master oscillator doubler circuit control D

is set per Fig. 10-60. When calibrating this oscillator
by means of a frequency standard, the controls should
be set to the approximate point as indicated by Figs.
10-59, 10-60. Then, exact adjustment may be made
by tuning to ‘““zero beat” with the frequency standard.
The frequency standard should be adjusted to the
same frequency as the output frequency desired from
the H.F.-master oscillator. Final adjustment should
be made with the doubler circuit control D in exact
resonance. This is indicated by maximum grid cur-
rent of the first intermediate amplifier tube.

(7) The LF.-master oscillator circuit operates at
14 the output frequency of the transmitter. However,
the approximate calibration of the master oscillator
shown on Fig. 10-64 is given in master oscillator con-
trol settings to produce the desired output frequency.
Procedure for calibration of the I.F.-master oscillator
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is the same as for the H.F.-master oscillator in that
the frequency standard is to be adjusted to the output
frequency desired.

J- Under certain conditions of operation of TUNE-
OPERATE switch S-22, it may be possible to obtain
a reading of approximately 300 to 500 volts on PLATE
VOLTAGE meter M-10 with the TUNE-OPERATE
switch on No. 1 position. Normally there is no volt-
age across meter M-10 with switch $-22 on No. 1
position. Should the keying relay be held closed either
by the TEST key or by the operator’s key while the
TUNE-OPERATE switch is moved from No. 2 to
No. 1 position, a voltage of 300 to 500 volts will
remain on meter M-10. This voltage persists after
switch §-22 has removed normal plate poteatial be-
cause the charge on capacitors C-27, C-37, C-48,
C-76 and C-87 is partially maintained by conduction
through either of the intermediate amplifier tubes.
To remove this voltage, it is only necessary to open
the keying relay for 2 or 3 seconds. This blocks the
tube, stops conduction through the tube and permits
the charge on the above capacitors to leak off to
ground through meter M-10. With the capacitors
discharged, closing the keying relay will not cause
the capacitors to charge up again and meter M-10 will
read zero. Whether this potential is allowed to exist
across the capacitors and the voltmeter, or is removed
by opening the keying relay, no output will be found
in the power amplifier tube plate circuits or antenna
circuits. Adjustment of the master oscillator frequency
while on TUNING STEP 1, therefore, will cause nc
radiation.

32. H.F. CIRCUIT TUNING.

4. To tane the H.F. transmitter circuits to any de-
sired frequency in the specified band, the following
procedure should be followed:

(1) Place TRANSFER SWITCH H.F.-L.F. control
A in the HL.F. position and ANTENNA TRANSFER
H.F.-L.F.-REC. SWITCH control W in the H.F. posi-
tion.

(2) Place TUNE-OPERATE switch S§-22 in
TUNING STEP 1 position and start motor-generator
unit.

(3) Check filament voltage and adjust, if neces-
sary, to 10 volts by means of FILAMENT VOLTAGE
rheostat R-12, R-47.

(4) Set H.F. RANGE control B to desired point
as determined by Fig. 10-59, or tuning chart.

(5) Set H.F. TUNING control C to proper setting
as given on Fig. 10-59, or tuning chart.

(6) Set H.F. DOUBLER CIRCUIT TUNING
control D to proper point as given on Fig. 10-60, or
tuning chart.

(7) Set HF. RANGE SWITCH control H to
proper position as given on Fig. 10-61, or tuning
chart.

(8) Set H.F. 1st AMP. TUNING control E to
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proper dial setting as given on Fig. 10-61, or tuning
chart.

(9) Set H.F. 2nd AMP. TUNING control F to
proper dial setting as given on Fig. 10-62, or tuning
chart.

(10) Set H.F. P.A. TUNING control G to proper
dial setting as given on Fig. 10-63, or tuning chart.

(11) Set H.F. ANTENNA COUPLING control
J at approximately zero dial setting.

(12) Set P.A. GRID CURRENT CONTROL
switch S-38 to the right or TO RAISE position.

(13) Set PHONE-CW-MCW switch S-7 to the
CW position.

b. Start the motor-generator. Operate TEST key
S-27. The M.O. PLATE CURRENT meter M-2 and
H.F.-M.O:. SCREEN GRID CURRENT meter M-1
should indicate current of about 60 and 11 milli-
amperes respectively.

¢. Place TUNE-OPERATE switch §-22 in TUNING
STEP 2. Close the TEST key. Tune each stage tc
exact resonance as follows:

(1) Tune H.F. DOUBLER CIRCUIT TUNING
control D for maximum plate current on 1st INT.
AMP. PLATE CURRENT meter M-5.

(2) Tune H.F. 1st AMP. TUNING control E
for maximum plate current on 2nd INT. AMP.
PLATE CURRENT meter M-8.

(3) Tune H.F. 2nd AMP. TUNING control F
for maximum P.A. GRID CURRENT on meter M-9.

(4) Tune H.F. P.A. TUNING control G for
minimum P.A. PLATE CURRENT on meter M-11.

d. Select either VOLTAGE or CURRENT feed on
H.F. ANTENNA FEED CURRENT-VOLTAGE switch
S-17, control M, depending on size of antenna em-
ployed. Adjust HF. ANTENNA INDUCTANCE
control K and H.F. ANTENNA CAPACITOR control
L until maximum H.F. ANTENNA CURRENT is
obtained. H.F. ANTENNA" COUPLING control J
may have to be increased from the approximate set-
ting of zero to obtain an antenna current reading. Do
not increase antenna coupling any more than just
enough to obtain a good indication. This is especially
true when voltage-feeding a high resistance antenna,
Under this condition, rated antenna current is neces-
sarily small.

e. As soon as an indication of antenna current has
been obtained, and controls K and L have been ad-
justed to give a maximum of antenna current, place
TUNE-OPERATE switch S-22 in OPERATE posi-
tion and adjust PLATE VOLTAGE rheostat R-41 for
2000 volts. Increase HF. ANTENNA COUPLING
control J and readjust controls K and L for maximum
antenna current until the P.A. PLATE CURRENT
reads 350 milliamperes.

f The H.F. antenna current obtained varies with
different types of antennas and with frequency. At
this time, a careful check should be made throughout
the frequency range of the transmitter to determine




the maximum value of antenna current encountered.
If the maximum value never exceeds 5 amperes with
full power amplifier input, it may be advisable to
request a 0 to 5 ampere meter from the Bureau of
Ships to replace the normal 0 to 10 ampere meter
supplied with the equipment. If the maximum an-
tenna current exceeds the full scale value of 10 amperes
on the meter supplied with the equipment, a per-
manent shunt should be connected across the meter
terminals. Varying degrees of shunting can be
obtained by use of different sizes of wire for the shunt.
Normally, a short direct connection between meter
studs made from ¥ 10 copper wire will increase the
range a sufficient amount to cover most conditions.
The use of larger than ¥ 10 wire will increase the
range of the meter still further. In extreme cases, it
may be necessary to request a higher rating ammeter
from the Bureau of Ships.

g It may be impossible to obtain maximum antenna
current with the H.F. ANTENNA FEED CURRENT-
VOLTAGE switch control M in the position first
selected. With a given antenna, VOLTAGE feed may
be necessary at some frequencies and CURRENT
feed at others. It is, therefore, necessary to carefully
try various combinations of controls K and L as well
as ANTENNA COUPLING, control J for both volt-
age and current feed. This must be done until the
combination is found which gives maximum antenna
current with an input of 350 milliamperes to the
power amplifier tubes.

h. Note P.A. GRID CURRENT meter M-9 indica-
tion. If it is above 90 milliamperes, transfer P.A.
GRID CURRENT CONTROL switch $-38 to left or
TO LOWER position. Always leave this switch in the
position for high grid current except in those cases
where grid current exceeds 90 milliamperes. This
control has nc effect on frequency. It can be operated
at will without affecting the signal frequency.

i As a final check, all stages should be retuned
for best performance. The plate voltmeter should be
set at the normal operating point of 2000 volts. This
readjustment is especially necessary on the P.A.
PLATE TUNING control G.

CAUTION

NEVER EXCEED THE VALUES OF 350
MILLIAMPERES FOR THE POWER AM-
PLIFIER PLATE CURRENT AND 2000
VOLTS PLATE VOLTAGE AT ANY TIME
DURING THE OPERATION OF THE
TRANSMITTER.

33. I.F. CIRCUIT TUNING.

a. To tune the LF. transmitter circuits to any
desired frequency in the 175 to 600 Kcs. band, the
following procedure is recommended:

(1) Place TRANSFER SWITCH H.F.-1.F. con-
trol A in LF. position and ANTENNA TRANSFER
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SWITCH REC. 1.F.-H.F.-S-18 control W in 1.F.
position.

(2) Place TUNE-OPERATE switch S§-22 in
TUNING STEP 1 position and start the motor-
generator.

(3) Check filament voltage and adjust, if neces-
sary, to 10 volts by means of FILAMENT VOLT-
AGE rheostat R-12, R-47.

(4) Set I.LF.-M.O. RANGE control N to desired
‘point-as given on Fig. 10-64, or tuning chart.

(5) Set L.LF.-M.O. TUNING control O to desired
dial setting as given on Fig. 10-G4, or tuning chart.

(6) Set LF. RANGE SWITCH control P to de-
sired point as given on Fig. 10-65, or tuning chart.

(7) Set LF. INT. AMP. TUNING control Q to
proper dial setting as given on Fig. 10-65, or tuning
chart.

(8) Set LE. P.A. TUNING control R on proper
dial setting as given on Fig. 10-66, or tuning chart.

(9) Set LF. ANTENNA COUPLING control S
at zero setting.

b, Place the P.A. GRID CURRENT CONTROL
switch $-38 to the right or RAISE position. When
tuning the LF. transmitter, little difference will be
noted in power amplifier grid current regardless of
the position of this switch. However, it is desirable
to have as much grid current as possible without
exceeding a value of 90 milliamperes. Switch S-38
can be left in the TO RAISE position under practically
all conditions of operation encountered on the LF.
transmitter without exceeding the 90 milliampere
power amplifier grid current.

¢, Operate TEST key S-27. M.O. PLATE CUR-
RENT meter M-2 should read approximately 45
milliamperes.

d. Place TUNE OPERATE switch on TUNING
STEP 2 position. Adjust PLATE VOLTAGE rheostat
R-41 until PLATE VOLTAGE meter M-10 indicates
2000 volts with key up. Close the TEST key and
tune each stage to exact resonance as follows:

(1) Tune I.F. INT. AMP. TUNING control Q
for maximum P.A. GRID CURRENT on meter M-9.

(2) Tune LF.-P.A. TUNING control R for
minimum P.A. CURRENT on meter M-11.

e. Place TUNE-OPERATE switch in OPERATE
position. Tune the antenna circuit to resonance as
described in the following paragraphs:

/. Adjust 1L.F. ANTENNA INDUCTANCE control
V and ILF. ANTENNA TUNING control T until
maximum antenna current is obtained. Tap No. 1
on I.F. ANT. INDUCTANCE control V gives maxi-
mum inductance, and Tap No. 15 minimum induc-
tance. LLF. ANTENNA TUNING control T provides
for adjustment of inductance between taps on con-
trol V.
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g. When an extremely high capacity antenna is
used at the 600 Kts. end of the band, it may be neces-
sary to place LLF. ANT. SERIES CAPACITOR C-92
in the circuit by means of control U.

h. After the antenna circuit has been tuned as
indicated by maximum antenna current, gradually
increase IL.LF. ANTENNA COUPLING control S until
the P.A. PLATE CURRENT meter indicates 350
milliamperes. The suitability of the antenna ammeter
should, at this time, be investigated throughout the
LF. frequency range in the same manner as described
in Paragraph 32f. for the H.F. tranmitters. Action
similar to that recommended for the H.F. transmitter
should be followed if it is found that maximum an-
tenna current obtained exceeds the 15 amperes full
scale value of the meter supplied with the equipment.

#z Readjust I.F. ANTENNA TUNING control T
and LF. ANTENNA COUPLING control S for max-
imum antenna current ¥with exactly 350 milliamperes
of power amplifier plate current. A final readjustment
of LF. INT. AMP. TUNING control Q for maximum
power amplifier grid current should be made.

NOTE

Do not, readjust power amplifier tuning con-
trol R as proper setting is to be obtained
with LLF. ANTENNA COUPLING control 8
set at zero. It is not to be returned after
coupling is increased.

IMPORTANT

Do not exceed the value of 350 ma. for P.A.
plate current and 2000 wvolts plate voltage at
anytime during the operation of the trans-
mitter. Never exceed antenna current of 10
amps. H.F. or 15 amps. I.LF. See Paragraphs
32f. and 334,

/- The receiver attenuator relays should remain
closed when keying normally. Instructions as to
connection and operation of attenuator units are
contained in the Navy Type_50064 Speech Input
Equipment instruction book.

34. ROUTINE OPERATION.

a. TO START AND STOP THE EQUIPMENT.
(1) For local control, place REMOTE-LOCAL
switch $-25 to LOCAL. The equipment is then
started by placing START-STOP switch S§-26 to
START, or stopped by placing S-26 to STOP. For
remote control, place REMOTE-LOCAL switch §-25
to REMOTE. Place START-STOP switch §-26, 5-40
to START. The equipment is then controlled by the

operator’s switch at the remote operating position.

b. TO CHANGE FREQUENCY.

(1) Open TEST key S<27. Set TUNE-OPERATE
switch §-22 to TUNING STEP 2. Set controls A to
W according to the calibration chart, for the desired
frequency. If operating conditions permit, close
TEST key S-27 and note that P.A. PLATE CURRENT
meter M-11 indicates between 150 and 250 milli-
amperes. Set TUNE-OPERATE switch 8-22 to
OPERATE. With TEST key closed, all meters should
indicate normally.

. ¢. TO INCREASE OR DECREASE POWER, CWe»
MCW OPERATION.

(1) To decrease power, rotate PLATE VOLT-
AGE rheostat R-41 counterclockwise until the de-
sired reduction is obtained. Quarter power can be
obtained by this method. To increase power, rotate
PLATE VOLTAGE rheostat R-41 in clockwise direc-
tion. Do not exceed 2000 volts as indicated by PLATE
VOLTAGE meter M-10.

4. TO INCREASE OR DECREASE POWER,
PHONE OPERATION.

(1) For phone operation, tune the transmitter on
CW to the desired frequency at full power output.
Change PHONE-CW-MCW switch S-7 to PHONE.
To decrease power, reduce ANTENNA COUPLING
control S or J until desired reduction is obtained. To
increase power increase ANTENNA COUPLING
control S or J. Do not exceed 220 milliamperes as
indicated by P.A. PLATE CURRENT meter M-11.
When operating on H.F,, retune H.F. P.A. TUNING
control G for mdnimum plate current after H.F.
ANTENNA COUPLING control J has been changed.
When operating on LF., do not change LF. P.A.
TUNING control R after it has once been adjusted
regardless of setting of I.LF. ANTENNA COUPLING
control S.
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Par. 35
35. TABLE OF TYPICAL DIAL SETTINGS AND METER READINGS.
«. TYPICAL METER AND CONTROL READINGS, 2000 to 18100 KCS.
(1) Controls P.A. Grid
Ereq. . Current
Kes. B. C. D. E. E. G. | H. | 1 K. L. | M. Control
2000 1 2300 18 18 196 304 1 1 1529 0 25 Current Low
1 2300 18 18 196 318 1 1637 0 44 Current Low
2300 18 18 196 318 1 1757 [ 59 Current Low
3000 4 3100 53 77 985 1072 1 2093 1679 81 Current Low
4 3100 53 77 985 1072 1 2030 0 43 Voltage Low
4000 7 1500 76 95 1342 1406 1 1404 198 88 Voltage Low
8000 7 1500 76 89 1490 1621 2 1919 1200 75 Voltage Low
12000 4 3100 53 66 1735 1847 2 833 1877 78 Voltage High
16000 7 1500 76 89 1865 1983 2 482 2023 87 Voltage High
18100 8 2100 85 953 1913 2049 2 328 2056 95 | Voliage High
(2) Meter Readings
Antenna - Mo, hsrag and 1 pa | M-O.
i A ate
Freq. Type T S ; | Plate Volt- Ant. Ant.
Kcs. Emission | Cap. Res. Isg | Ip Ip ! 1Ip Ig | Ip ‘ Voltage age Amps. Watts
MMFD | OHMS M.A. ‘\MA MA. | MAA. |[M.A.| MA. |
2000 CWwW 1000 9.9 12 46 41 60 76 350 2000 930 6.5 416
Phone 76 140 2030 2.7 75
CW 1000 14.9 12 46 41 ; 60 76 350 2000 930 5.3 419
Phone ; 87 130 2025 2.1 G5.5
Cw 1000 19.8 12 45 43 (4] 73 ; 350 2000 930 4.6 120
Phone 75 130 2030 1.8 64
3000 CwW 1000 20.9 11 50 17 - 55 50 350 2000 930 4.3 387
Phone 60 150 2030 2.0 84
CwW 1000 29.8 11 49 17 56 46 |° 350 2000 930 3.8 430
Phone | 55 165 2000 1.6 76.5
4000 CwW 1000 29.8 11.5 GO 16 53 34 350 2000 930 3.6 386
Phone 43 180 2000 1.7 87
8000 CwW (110 V-500 Watt 11 63 58 45 44 350 2000 930 3.7 390
Phone Type C Lamp) 52 210 2030 3.4 76
12000 CwW (110 V.-500 Wartt 11 59 65 79 88 350 2000 930 3.4 428
Phone Type C Lamp) 38 210 2020 3.3 104
16000 CwW (110 V.-500 Watt 11.5 62 54 86 72 350 f 2000 930 2.6 ’ 375
Phone Type C Lamp) 96 195 2020 2.6 | 73
i
18100 CWwW (110 V.-500 Watt 11 64 52 85 60 350 2000 930 2.2 320
Phone Type C Lamp) | 81 200 2000 2.4 78
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36. TYPICAL METER AND CONTROL READINGS 175 TO 600 KCS.
a. ANTENNA—SMALL SURFACE CRAFT FLAT TOP

Freq. Controls P.A. Grid
Kcs. | ! | Cur. Control
PA N | O P Q R s T | U |V
175 I.F. 1 925 1 36 49 88 . 62 { Out 8 Low
245 I.F. 2 1115 2 58 74 62 29 I Qut 13 Low
375 I.F. 4 1384 4 50 40 55 33 ‘ Qut 15 Low
500 1.F. 6 1220 5 61 61 44 64 | Out 15 Low
600 L.F. 7 1805 5 83 88 25 | 64 [ In 15 Low
i
b. ANTENNA—LARGE SURFACE CRAFT FLAT TOP
| |
175 I.F. ‘ 1 925 1 36 50 57 29 Out 3 ; Low
245 1.F. ‘ 2 1115 2 GO 75 44 59 Out 10 Low
375 I.F. 4 1384 4 51 40 46 30 Out 15 Low
500 LF. 6 1220 5 62 61 35 56 In 15 Low
600 1.F. 7 1805 5 83 88 18 83 In 15 Low
|
c. ANTENNA—SUBMARINE LOOP
175 I.F. 1 925 1 36 49 40 27 Out 3 Low
245 1.F. 4 1115 2 58 74 31 58 Out 10 Low
375 I.F. 4 1384 4 51 40 48 42 Out 14 Low
500 I.F. 6 1220 5 61 61 37 55 Out 15 Low
G600 I.F. 7 1805 5 83 88 26 90 Out 15 Low
d. ANTENNA—SUBMARINE FLAT TOP
i
175 I.F. 1 925 1 36 49 38 20 QOut 5 Low
245 1.F. 2 1115 2 59 74 28 46 Out 1t Low
375 IF. | 4 1384 4 51 40 47 43 Out 14 Low
500 I.F. | 6 1220 5 | 61 61 33 63 Out 15 Low
600 1.F. i 7 1805 5 ‘ 83 88 21 79 Out 15 Low
l
e. ANTENNA CHARACTERISTICS SIMILAR TO SMALL SURFACE CRAFT FLAT TOP ANTENNA
Meter Readings
Antenna M.O. | 1A P.A. Plate | M.O.
Freq. E Type Cap Res I\I’[I:\ 13[% Ig Ip Volt- VPiate Antenna | Antenna
Kcs. mission MMED. OHMS MA MA age oltage Amps. Watts
175 Cw 768 12.01 38 50 61 350 2000 950 5.7 390
MCW 60 235 2000 4.3 222
PHONE 60 172 2020 2.9 101
245 CWwW 780 11.01 35 50 62 350 2000 950 6.1 410
MCW 62 i 254 2000 4.9 265
PHONE 62 176 2010 3.2 113
355 CwW 825 5.87 31 55 68 350 2000 950 7.6 340
MCW 64 260 2000 6.3 233
PHONE 64 180 2020 4.0 94
500 CwW 871 4,63 29 58 65 350 2000 955 8.1 304
MCW 67 260 2000 6.6 202
PHONE 66 180 2000 4.2 82
600 CwW 982 3.69 31 54 55 350 2000 955 8.2 248
MCW 55 260 2000 6.8 170
PHONE 55 182 2020 4.3 68

4-10




Section IV
Pars. 36f-36h

f. ANTENNA CHARACTERISTICS SIMILAR TO LARGE SURFACE CRAFT FLAT TOP ANTENNA

Meter Readings
Antenna M.O. IA P.A. Pi
Freq. Type - e ate M.O. Antenna Antenna
Kcs Emission Volt- Plate Amps Watt
’ Cap. Res. Ip Ip Ig Ip age Voltage ps. atts
MMFD. | OHMS MA MA MA MA
175 CcwW 591 6.16 38 50 59 350 1990 950 7.3 277
MCW 57 200 1990 5.0 130
PHONE 58 175 2000 4.0 71.2
245 Ccw 591 6.01 35 51 59 350 1990 950 8.1 320
MCW 58 235 1990 6.0 198
PHONE 58 180 2000 4.3 91.7
355 cwW 982 3.93 32 55 66 350 1980 950 2.9 291
MCW 66 255 1980 8.0 198
PHONE 67 175 2000 5.0 79.6
500 CcwW 1245 2.49 29 57 65 350 1990 | 950 10.8 240
MCW 65 | 260 1990 9.0 163
PHONE 65 180 2000 5.7 68.5
600 CwW 1359 1.49 30 56 59 350 1990 950 12.4 184
MCW 58 260 1990 9.8 121
PHONE | 58 180 2000 6.2 52
| \
g ANTENNA CHARACTERISTICS SIMILAR TO SUBMARINE LOOP
175 CcwW 463 2.51 38 50 60 350 2000 950 8.1 165
MCW 59 170 2010 4.6 53
PHONE 59 172 2020 4.1 42
245 Ccw 463 2.46 37 49 64 350 2000 950 9.4 217
MCW 62 210 2000 6.4 101
PHONE 62 177 2010 4.8 57
355 CwW 463 2.87 31 53 G5 350 200¢ 950 2.0 232
MCW 64 252 2000 7.2 150
PHONE 65 178 2020 4.6 61
500 CcwW 523 3.04 29 58 67 350 2000 950 8.8 236
MCW 66 256 2000 | 7.2 | 158
PHONE 67 180 2020 4.6 65
600 Ccw 622 4.73 31 56 58 350 2000 950 8.1 310
MCW 57 260 2000 6.6 206
PHONE 57 180 2000 4.2 84
h. ANTENNA CHARACTERISTICS SIMILAR TO SUBMARINE FLAT TOP
| ! !
175 Cw ‘1 523 2.04 38 48 59 350 | 2000 940 i 8.7 155
MCW r : 57 170 2000 | 5.0 51
PHONE | J‘ 59 175 | 2020 | { 4.4 39.5
1 i
245 cw o523 172 | 35 49 | 63 | 350 | 2000 950 | 10.4 186
. MCW i | 62 \ 198 | 2000 | ! 6.9 | 82
PHONE ‘ G2 175 | 2010 | ! 5.3 48.4
| ! | i
355 Ccw § 591 | 2.28 32 57 69 350 ‘ 2000 | 950 “ 9.4 202
I MCW ; i 65 250 2000 | 7.4 125
{  PHONE ; 64 179 2020 ’ |49 55
500 1 CW 622 . 230 | 29 60 68 350 | 2000 | 950 | 9.8 221
MCW ! i 67 260 2000 | ; 8.0 147
PHONE ; ‘ ! 67 177 2010 | I s 60
i | j
600 CcwW 641 2.63 31 | 56 | 58 | 350 2000 5 950 9.1 217
MCW ! L 57 i 260 | 2000 | 7.5 148
PHONE ! | 57 183 2020 5.0 66
| ! i
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37. D.C. POWER EQUIPMENT.

a. D.C. MOTOR-GENERATOR AND CONTROL-
LER OPERATION, TBL-5/6/7/12/13.

(1) Starting of the motor is initiated by closing
starting contactor K-2, K-4, in the transmitter unit
after the line switch in the controller has been closed.
The motor will stop if the contacts of starting con-
tactor K-2, K-4 open, controller overload relay trips,
or if the main line switch is opened. Any of these
operations will open the line contactor and discon-
nect the motor from the line. If the controller over-
load relay has tripped it must be reset by hand before
the motor can be started.

(2) Normally, no further action is necessary to
operate the controller and motor generator. How-
ever, if the output voltages of the 250/1000 volt
generator are low or high, the speed of the motor-
generator should be checked.

(3) If the speed of the motor differs materially
from normal (1780 rpm.), it should be brought back
to the desired value by adjusting the speed regulator.
Refer to Par. 404 for instruction regarding adjust-
ment of speed regulator.

5. OPERATION SEQUENCE, TBL-5.

(1) The following sequence of operation is
given to explain the function of the parts comprising
the controller and motor-generator. Refer to schem-
atic diagrams CAY-T-147, Sheets 9 and 10.

(2) Closing of starting contactor K-2, K-4 will
energize the main coil of accelerating contactor K-
202, K-212. It should be noted that interlock K-
201C, ;(-leC, of contactor K-201, K-211 will pre-
vent contactor K-202, K-212 from becoming ener-
gized unless contactor K-201, K-211 is open. Main
contact K-202A, K-212A of contactor K-202, K-212
will open and insert starting resistor R-201, R-204,
R-205, R-211, R-214, R-215 in the motor armature
circuit.

(3) The “make” interlock contact K-202B, K-
212B will close and complete the circuit to the coil
of line contactor K-201, K-211. Contacts K-201A,
K-211A and K-201B, K-211B will close and con-
nect the motor to the line with starting resistor R-201,
R-204, R-205, R-211, R-214, R-215 in the circuit.
The “make” interlock K-211D will close and seal
contactor K-211 on the line through protective
resistor R-202, R-212 and the contacts of starting
contactor K-2, K-4. The “break’ interlock K-201C,
K-211C will open and de-energize the main coil of
contactor K-202, K-212. After a definite time, de-
termined by the current through contactor neutral-
izing coil K-202N, K-212N, main contact K-202A,
K-212A will close and short out starting resistor
R-201, R-204, R-205, R-211, R-214, R-215. The
motor is now connected for normal running.

(4) Constant speed is attained in the motor-
generator by means of a centrifugal speed governor
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operating directly on the motor shaft. The function
of the speed regulator is to insert resistor R-250 (230
V.D.C.), R-251 (115 V. D.C.) in the motor field cir-
cuit if the speed is below normal and to short out the
resistor if the speed is above normal. A spark sup-
pressor circuit composed of C-250 and R-252 in
series is included to reduce sparking at the contacts
of §-250.

(5) As the speed of the motor increases above
rated speed, speed regulator contacts $-250 close and
short resistor R-250, R-251 in the field and the speed
decreases. At a little below rated speed, the contacts
open again and the motor speeds up. This cycle is
continually repeated but is very rapid. With a properly
adjusted governor, changes in speed are hardly per-
ceptible.

¢. OPERATION SEQUENCE, TBL-6/7/12.

(1) The followlng sequence of operation is given
to explain the function of the parts comprising the
controller and meotor-generator. Refer to schematic
diagrams CAY-T-147, Sheet 19 and Sheet 20.

(2) Closing of starting contactor K-2, K-4 will
energize the main coil of accelerating contactor
K-302, K-312. It should be noted that interlock K-
301C, K-311C, of contactor K-301, K-311 will pre-
vent contactor K-302, K-312 from becoming ener-
gized unless contactor K-301, K-311 is open. Main
contact K-302A, K-312A of contactor K-302, K-312
will open and insert starting resistor R-301, R-304,
R-305, R-311, R-314, R-315 in the motor armature
circuit.

(3) The “make” interlock contact K-302B, K-
312B will close and complete the circuit to the coil
of line contactor K-301, K-311. Contacts K-301A,
K-311A and K-301B, K-311B will close and connect
the motor to the line with starting resistor R-301,
R-304, R-305, R-311, R-314, R-315 in the circuit.
“Make” interlock K-301D, K-311D will close and
seal contactor K-301, K-311 on the line through pro-
tective resistor R-302, R-312 and the contacts of start-
ing contactor K-2, K-4. “Break” interlock K-301C,
K-311C will open and de-energize the main coil of
contactor K-302, K-312. After a definite time, deter-
mined by the current through contactor neutralizing
coil K-302N, K-312N, the main contact K-302A,
K-312A will close and short out starting resistor
R-301, R-304, R-305, R-311, R-314, R-315. The
motor is now connected for normal running.

(4) Constant speed is attained in the motor-
generator by means of a centrifugal speed governor
operating directing on the motor shaft. The function
of the speed regulator is to insert resistor R-401 (115
V.D.C.), R-421 (230 V.D.C.) in the motor field cir-
cuit if the speed is below normal and to short out the
resistor if speed is above normal. A spark suppressor
circuit, composed of C-401 and R-402 (115 V.D.C.),
C-421 and R-422 (230 V.D.C.) in series, is included
to reduce sparking at the contacts of S-250.




(5) As the speed of the motor increases above
rated speed, speed regulator contacts S-401 (115
V.D.C.), S-421 (230 V.D.C.) close and short out
resistance R-401 (115 V.D.C.), R-421 (230 V.D.C.)
in the field and speed decreases. At a little below
rated speed, the contacts open again and the motor
speeds up. This cycle is continually repeated but is
very rapid. With a properly adjusted governor, the
changes in speed are hardly perceptible.

d. OPERATION SEQUENCE, TBL-13.

(1) The following sequence of operation is given
to explain the function of the parts comprising the
controller and motor-generator. Refer to Drawing
CAY-T-147, Sheets 24 and 25.

(2) Closing of starting contactor K-2, K-4 will
energize the coil of accelerating contactor K-3524,
K-362A. Its main contact K-352B, K-362B will open
and insert starting resistance R-351, R-361, R352,
R-362 in the motor armature circuit.

(3) The “make” interlock contact K-352C, K-
362C will close and complete the circuit to the coil
of the line contactor K-351A, K-361A. Contacts
K-351B, K-351C, K-361B, K-361C will close and
connect the motor to the line with resistors R-351,
R-352, R-361, R-362 in the armature circuit. “Make”
interlock contact K-351E, K-361E will close and seal
contactor K-351, K-361 on the line through protec-
tive resistor R-353, R-363. The “break” interlock
contact K-351D, K-361D will open and de-energize
coil K-352A, K-362A. After a definite time interval,
the main contact K-352B, K-362B will close and short
out the starting resistor. The motor is now connected
for normal running.

(4) Constant speed is attained in the motor-
generator unit by means of a centrifugal speed gov-
ernor operating directly on the motor shaft. The
function of the speed regulator is to insert resistor
R-401, R-421 in the motor field circuit if the speed is
below normal and short out this resistor if the speed
is above normal.

(5) As the speed of the motor increases above
rated speed, the regulator contacts 8-401, 8-421 close
and short resistor R-401, R-421 in the field and speed
decreases. At a little below rated speed, the contacts
open again and the motor speeds up. This cycle is
continually repeated, butis very rapid. With a proper-
ly adjusted governor the changes in speed are hardly
perceptible.

38. A.C. POWER EQUIPMENT.

a. A.C. MOTOR-GENERATOR AND CONTROL-
LER OPERATION, TBL-5/6/7/12/13.

(1) Starting of the motor is initiated by closing
of starting contactor K-13 in the transmitter unit,
after the main line switch has been closed. The motor
will stop if the contacts of starting contactor K-13
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open or if the contrpller over-load relay trips. Either
of these operations will open the line contactor and
disconnect the motor from the line. If the controller
overload relay has tripped, it must be reset by hand
before the motor can be started.

(2) The following sequence of operation is given
to explain the function of the parts comprising the
controller and motor-generator. Refer to Schematic
Diagram CAY-T-147, Sheets 11, 21, 22, 23, and 26.

(3) Operation of the control equipment, as de-
scribed below, is based on the assumption that normal
power supply is available at the controller terminals.
The controller is operative providing all the fuses are
in place and unblown, and that the contacts of the
overload relay are closed. If the relay has been tripped,
its contacts can be reset by pulling a reset button,
located on the right hand side of the cabinet. Note:
The reset button is located on the door of the con-
troller for TBL-13 equipment.

5. SEQUENCE OF OPERATION, TBL-5.

(1) The motor can be started by closing contacts
K-13A located on the transmitter, after the main line
switch S-221 in the controller has been closed. This
will energize the coil of line contactor K-221 through
the closed contacts of overload relay K-222, and its
contacts will close. The motor terminals will thereby
be connected directly to the supply line and the motor
will start.

(2) The motor will stop if contacts K-13A are
opened or the overload relay trips interrupting the
coil circuit of contactor K-221. In the latter case, the
overload relay must be reset by pulling a reset button
on the right hand side of the cabinet before the motor
can be restarted. The motor will also stop if the volt-
age drops below a certain value, which is not sufficient
to hold the contactor armature closed.

(3) The overload relay will trip if the motor is
overloaded continuously 209, or more, or if the motor
is stalled. This relay has inherent time delay features
provided for tripping times inversely proportional
to the value of the overload current. On direct short
circuits, occurring in motor leads and windings, the
time delay is of sufficient duration to allow the line
fuses to blow before the relay contacts open. There-
fore, the line contactor will not be called upon to
open short circuit currents. The time for the relay
to trip at 1209 of rated relay current, at 28°C. ambient
temperature, is approximately 5 minutes. Refer to
CAY-T-147, Sheets 9, 10, and 11.

¢. SEQUENCE OF OPERATION, TBL-6.

(1) The motor can be started by closing contacts
K-13A located on the transmitter, after the main line
switch $-321, S-331 in the controller has been closed.
This will energize the coil of line contactor K-321,
K-331 through the closed contacts of overload relay
K-322, K-332, and its contacts will close. The motor
terminals will thereby be connected directly to the
supply line and the motor will start.
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(2) The motor will stop if contacts K-13A are
opened or the overload relay trips interrupting the
coil circuit of contactor K-321, K-331. In the latter
case, the overload relay must be reset by pushing a
reset button on the right hand side of the cabinet
before the motor can be restarted. The motor will
also stop if the voltage drops below a certain value,
which is not sufficient to hold the contactor armature
closed.

(3) The overload relay will trip if the motor is
overloaded continuously 209, or more, or if the motor
is stalled. The relay has inherent time delay features
provided for tripping times inversely proportional to
the value of the overload current. On direct short
circuits, occurring in motor leads and windings, the
time delay is of sufficient duration to allow the line
fuses to blow before the relay contacts open. There-
fore, the line contactor will not be called upon to open
short circuit currents. The time for the relay to trip
at 1209 of rated relay current at 28°C. ambient tem-
perature is approximately 5 minutes. Refer to CAY-
T-147, Sheets 19, 20, 21, and 22.

4. SEQUENCE OF OPERATION, TBL-7/12.

(1) The motor can be started by closing contacts
K-13A located on the transmitter, after the main line
switch S-331 in the controller has been closed. This
will energize the coil of line contactor K-331 through
the closed contacts of overload relay K-332, and its
contacts will close. The motor terminals will thereby
be connected directly to the supply line and the motor
will start.

(2) The motor will stop if contacts K-13A are
opened or the overload relay trips interrupting the coil
circuit of contactor K-331. In the latter case, the over-
load relay must be reset by pushing a reset button on
the right hand side of the cabinet before the motor can
be restarted. The motor will also stop if the voltage
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drops below a certain value, which is not sufficient
to hold the contactor armature closed.

(3) The overload relay will trip if the motor is
overloaded continuously 209, or more, or if the motor
is stalled. The relay has inherent time delay features
provided for tripping times inversely proportional to
the value of the overload current. On direct short
circuits, occurring in the motor leads and windings,
the time delay is of sufficient duration to allow the line
fuses to blow before the relay contacts open. There-
fore, the line contactor will not be called upon to
break short circuit currents. The time for the relay
to trip at 1209}, of rated relay current at 28°C. ambient
temperature is approximately 5 minutes. Refer to
CAY-T-147, Sheets 19, 20, and 23.

e. SEQUENCE OF OPERATION, TBL-13.

(1) The motor can be started by closing contacts
K-13A located on the transmitter. This will energize
the coil of line contactor K-341 through the closed
contacts of overload relay K-342, and its contacts
will close. The motor terminals will thereby be con-
nected directly to the supply line and the motor will
start.

(2) The motor will stop if contacts K-13A are
opened or the overload relay trips interrupting the
coil circuit of contactor K-341. In the latter case,
the overload relay must be reset by pushing a reset
button on the door of the cabinet before the motor
can be restarted. The motor will also stop if the
voltage drops below a predetermined value, which is
not sufficient to hold the contactor armature closed.

(3) The overload relay will trip if the motor is
overloaded continuously 209, or more or if the motor
is stalled. The relay has inherent time delay features
provided for tripping times inversely proportional to
the value of the overload current. Refer to Drawings
CAY-T-147, Sheets 24, 25 and 26.
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V. MAINTENANCE

39. GENERAL, TRANSMITTER.

4. Keeping the equipment in good operating condi-
tion is absolutely essential for proper performance.
Becoming familiar with the design of any equipment
is the first essential for obtaining optimum perform-
ance. The following points should be observed for
this reason as well as for safety reasons.

b. An accurate record must be kept on all vacuum
tubes. This record should contain daie of receipt,
date placed in service, use intended, hours operated,
date of failure, and other pertinent information. Do
not allow hot tubes to chill quickly by coming in con-
tact with cold or moist surfaces as breakage may
result. Important information on the care and opera-
tion of vacuum tubes will be found under Part VI,
VACUUM TUBES, Paragraph 45.

¢. Do not adjust zero reading of meters with power
ON. Itis desirable to have a grounding rod (insulated
rod with a flexible insulated wire fastened at one end
of the rod and to ground) to attach to circuits or parts
before touching them with the hands.

CAUTION

When servicing the radio transmitter unit,
always discharge the filter capacitors which
may be holding dangerous charges even
though power may not be on the set. There
are discharge circuits across the power filter
capacitors. This additional precaution of
grounding capacitors is essential should the
circuit accidentally be open. Always ground
internal apparatus before touching it, even
though the power switch has been opened.
Remember to take full precautions when
investigating trouble.

d. The appearance of the transmitter may be main-
tained by carefully dusting the exterior surfaces daily
with a soft dry cloth. Occasionally, it may be desir-
able to clean the back and side shields with a cloth
that has been moistened with alcohol or uncolored
carbon tetrachloride. When painting within the
vicinity of the transmitting equipment, cover the units
with wrapping paper so that the exterior of sets can
be kept free from globules of paint. Do not paint
over or attempt to refinish exteriors of units. If proper
care is given, the original finish can be maintained
throughout the life of equipment. Molded or com-
position insulation, capacitor plates, and moving me-
chanical parts should be cleaned with a dry cloth.
Take care to see that no scratching or damage is
performed during the cleaning process. Where
DRY compressed air is available, it should be used to
blow the dust from the interior of the set. In the
absence of a dry compressed air source, a hand
bellows should be used.

e. When cleaning, never pull or strain the wiring

as continued movement may cause breaks which are
difficult to locate and repair. The felt strips between
the wire clamps and the wire should be kept in place
to prevent chafing of the wire. Some of these felt
strips are secured by marine cement.

J. Relays should be inspected regularly for rust,
noise, and condition of contacts. If the contacts have
become rough, they should be smoothed with a jewel-
er’s file cr crocus cloth. If badly burned, they should
be replaced with spares. Rust on the magnet armature
or pole faces may cause noise and chattering, and
should be removed carefully. A thin coating of Vase-
line on the bright surface will prevent rust. Do not
oil or grease relay bearings as oil will collect divt and
introduce friction. See that all telays and interlocks
work freely and are kept in proper adjustment. To
neglect them, may result in serious trouble which
might be difficult to locate. For the care, operation
and maintenance of all relays, see Figs. 10-68 and 69
and the Commercial Bulletins in back of the book.

& Keying relay K-6 should be checked regularly
to see that its contacts are clean, and the keying action
is satisfactory. Do not adjust contacts unless absolutely
necessary. The contacts of the keying relay are set at
the factory to produce proper keying. Therefore, it
is imperative that they be left as set, unless adjustment
is absolutely necessary to eliminate arcing or to correct
faulty keying. The contacts should be adjusted as
shown on Fig. 10-68.

b. Special care should be observed in keeping all
switches in good condition, keeping them clean and
with good contact. The switch bearings should be
given an occasional drop of oil such as Navy lubricant
#2075,

7 Slider guides and contacts on the rotating coils
should be kept clean and free from binding. A very
thin applicatioffof lubricant ¥ 14-P-1-C may beusedon
these surfaces t0 keép tHem in good operating condi-
tion. The roller and coil wire on the rotating coils are
silver-clad and should require only occasional dusting.
The brass rod on which the roller travels should, under
normal conditions, require the same attention that is
taken for the roller and wire. Should the rod become
corroded, it should be polished bright and clean with
a very fine grade of crocus cloth. Make certain that no
abrasive remains on the rod.

7. In order to obtain the extreme frequency stability
of which the transmitter is capable, the master oscil-
lator unit should be kept in good condition. Inaspect
the unit regularly to see that the heated compartment
is holding temperature correctly and thermostat relay
K-1, K-12 functions properly. If possible, it is ad-
visable to keep the heated compartment up to tempera-
ture continuously. This prevents large variations in
temperature of all parts of the frequency control cir-
cuit. All connections in the master oscillator unit
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should be kept tight and free from corrosion or dirt.
Usually any trouble in unstable frequency can be traced
to loose or dirty connections in the master oscillator
unit.

k. Capacitor C-6, located in the master oscillator
heater compartment, is the H. F. master oscillator cali-
bration reset capacitor. Adjustment is made from the
front panel of the unit by unlocking the knurled lock-
nut and inserting a long slender screwdriver in the
hole provided. Refer to Figs. 10-3 or 10-4 for location.
Adjustment changes the capacity of a small variable
capacitor. In this manner, small changes in dial cali-
bration, due to aging of parts or changing of master
oscillator tubes, may be corrected.

L Access to parts of the master oscillator assembly
that,_may need servicing may be obtained without
removing the master oscillatof/unit from the frame.
Access to parts located in the temperature controlled
compartment is accomplished by removing the right-
hand side shield of the transmitter unit and the con-
stant temperature compartment cover plate. Access
to other parts of the master oscillator assembly may
be accomplished by removing the rear shield of the
transmitter and rear cover of the master oscillator
assembly or by opening the tube access door.

m. Should it be necessary to remove the master
oscillator assembly from the transmitter unit, proceed
as follows:

-(1) Remove the right and rear shields on the
transmitter frame. Remove the midsection of the right
rear frame angle by unbolting it from the gussets.
This frame angle is 3834 inches in length and is
secured by machine screws at each end.

(2) Remove all connections to the unit at the
terminal board at the rear. Disconnect the two leads
to the “Westinghouse Watchman” thermostat which
is attached to the transmitter unit frame near the lower
rear right-hand corner. Disconnect the four connec-
tions on the left-hand side of the M.O. unit. Mark
all leads for convenience.

(3) Loosen hose clamps and remove hose connec-
tion between unit and blower located below the unit.

(4) The M.O. unit is supported on four shock-
mounts near the lower corners of the unit. The top
of the unit is prevented from swaying by a single
guide pin through a shock-mount. To remove the
unit from the transmitter frame proceed as follows:

(a) Unscrew the four screws holding the unit
to the four mounting studs.

(b) Unscrew the guide pin from the master
oscillator unit casting.

(c) Lift the M.O. unit off the four mounting
studs and carefully slide it out of the transmitter frame.

o. The unit can be replaced in the transmitter frame
by reversing the process as described.

p. The rubber used for shockmounting the vacuum
tubes should be inspected regularly. It should be re-
placed if it becomes badly cracked or loses its resili-
ency. Rubber used for tube mountings may be re-
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placed by removing the mounting screws from the
holders. Mountings, made of rubber, and used to
support and shockmount the master oscillator unit
can be replaced without removing the complete unit
from the frame. Only one rubber mount at a time
should be replaced.

g. Mercury thermostats and mercury or spirit ther-
mometers are delicate instruments which must be
handled with extreme care to avoid breakage. In
spite of such care, the column may separate while the
glass is intact. In such situations, it is usually prac-
ticable to reunite the column by placing the instru-
ment in a beaker of water at a temperature of about
40°C. Then, gradually add warmer water until the
column reunites. In the case of a thermostat operating
at 60°C., the final temperature of the water in the
beaker will rarely have to exceed 65° or 70°C. After
the column reunites, the instruments should be grad-
ually cooled and tested for proper operation.

7. Where thermostats with leads are supplied for
use or as replacements in equipment provided with
mounting clips which do not require leads, it is pref-
erable to cut the leads carefully rather than using a
soldering iron. The reason for such care is that the
leads are soldered to rings on the thermostat which
is constructed of copper wire and solder. These
leads in turn connect with the platinum wires extend-
ing through the glass to make contact with the mer-
cury. The high heat of a soldering iron will usually
break the glass at this joint.

s. Inspect brushes on the D.C. blower motor (D.C.
sets only). See that they slide easily in the boxes and
are not worn down. Replace worn brushes with
spares. The spares should be of the same grade as
those originally supplied.

t. Inspect the commutators every week and keep
them in good condition. They should be wiped clean
with a clean piece of canvas, free from lint. A slightly
rough commutator may be smoothed by using a very
fine sandpaper. Never use emery cloth. If the commu-
tator develops flat spots or is rough, the armature
should be removed from the frame and the commutator
turned down on a lathe. The use of a diamond cutting
tool is recommended.

#. See Paragraph 42 regarding lubrication.

40. MOTOR-GENERATOR.

4. The motor-generator unit should be inspected
occasionally to see that the brushes are not sparking
excessively and that the commutators are not burned
or grooved. The commutators and collector rings
must be kept clean, and the brushes properly adjusted
and fitted to the commutator or collector rings. Car-
bon dust forms on the parts adjacent to the brushes.
Occasionally, this should be removed by means of a
hand-bellows, if available, or it can be wiped clean
by a soft cloth. No other attention is required by the
commutator when it is taking on a polish and shows
no signs of wear. The commutator and slip rings
eventually become darkened from brush friction.




This is not harmful but it is advisable to clean them
occasionally with fine (¥ 00) sandpaper. Should the
commutator or slip rings become grooved or rough-
ened excessively, the armature should be removed
from the frame and the commutator or slip rings accu-
rately turned down on a lathe. After the commutator

is turned down, the mica should be undercut. If the

machine has been idle for a long period, it is well to
examine the commutators before starting operation.
If used on a ship board installation, salt water may
have gotten onto the commutator. This eventually
results in corrosion, pitting and green spots. It is
obvious that such roughness should be removed be-
fore running the machine. When using paper or stone
to touch up the commutator, lift the brushes and do
not replace them until all grit is removed.

CAUTION
Never use emery cloth or emery paper on the
commutator. Never attempt to make repairs
to commutators and brushes while the ma-
chine is running as the*generator voltage is
dangerous to life. Turn the generator over by
hand.

6. The brushes are set in position at the factory for
best commutation. This adjustment should not be
altered.

¢. Brushes should be replaced when they have worn
down to the extent that the brush spring is approach-
ing the end of its travel, and spring tension is de-
stroyed. When new brushes are installed, they should
be fitted accurately to the curvature of the commutator
or collectorMirst using coarse sandpaper, then ¥ 00
sandpaper.

d. New brushes should be the same make and grade
as those shipped with the machines. Brushes should
have only sufficient clearance in the box to slide easily.

e. To replace the brushes, unloosen the brush pig-
tail screws. The pig-tails are equipped with spade
type terminals and it is not necessary to remove the
screw entirely. Remove the old brushes and insert
the new and connect the pig-tails properly. If the
new brushes fit tightly, remove them and slightly sand-
paper them to fit, = After inserting, they should be
“ground in” to fit the radius of the commutator. This
is accomplished by raising the brushes and wrapping
a strip of fine sandpaper of the approximate width of
the commutator around the commutator, rough side
toward the brushes. Apply spring tension to the
brushes and feed the armature around by hand until
a radius has been formed on the brush surface. About
709, of the brush area should be so formed for good
commutation, Blow out or wipe away the carbon
dust before replacing the covers. The “grinding-in’
process is not so important on A.C. slip rings.

f- To replace the speed governor brushes, refer to
Drawings, CAY-T-147, Sheets 2, 3, 12 and 13, Dwgs.
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N-27551, N-27550, N-30142 and N-30141, respec-
tively. Remove the enclosing cover. With a screw-
driver, remove the brush cartridge screws from the
cartridge. The brushes and springs come out as one
piece. Insert the new brushes and replace the car-
tridge screws. It is not necessary to grind-in these
brushes.

g. The bearings of the motor-generator unit should
be inspected regularly to make sure that they are free
and that the armature turns easily. The bearings used
in this motor-generator unit are of the ball bearing
type and should require very little attention. See sec-
tion on Lubrication, Paragraph 42.

bh. If for any reason the housing covers over the
bearings are removed, be very careful to keep all dirt
out of the bearings and housings. To replace the
motor bearings, it is first necessary to remove the
speed governor. Unfasten the enclosing cover by
means of the four thumb screws. Remove the brushes
by unscrewing the two cartridge screws. Loosen the
Allen set screw which is located near the edge of the
governor slip ring assembly and adjacent to the
rotating insulated disc. A special wrench is supplied
with each machine for this purpose. The entire
governor assembly can now be twisted off the shaft.

i The contacts of the speed regulator on the D.C.
motor-generator units should be checked periodically
for worn or pitted contacts. If the contacts are badly
pitted, they may be cleaned with a very fine file or cro-
cus cloth. The contacts should be replaced when
badly worn.

j. The regulator is set at factory for proper speed.
It should not be changed until wear necessitates ad-
justment. Speed should be checked with a good
tachometer.

%/. By proper adjustment of contact gap and spring
tension, speed can be adjusted over a considerable
range. The shorter the gap between the contacts,
the more rapid the operation. Therefore, the points
should be adjusted to the minimum gap which gives
satisfactory speed regulation. Increasing the spring
tension speeds up the machine and vice versa. Ap-
proximate correct settings are ¢4 inch contact gap
and one pound .spring tension. The governor is cor-
rectly adjusted during test at the factory and all adjust-
ments locked. No adjustment should be required on
a new machine.

l. The method of securing the motors and gener-
ators to the bed-plates is by means of bolts screwed
into tapped holes in the bedplate. All machines are
doweled as any misalignment will cause excessive
ripple voltage. Special dowel pins are used which
permit the pins to be removed from the holes. The
units can be lifted from the bedplate by removing the
bolts and dowel pins. The shafts are designed to permit
disengaging the coupling without moving the units
apart.
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41. MAGNETIC CONTROLLER.

a, The controller should require very little care
except for inspection of the contactors. Be sure there
is no voltage on the controller.

b. The controller contacts normally wear to give
best contact surface without attention. Roughened
appearance of the contacts is no indication that good
contact is not being obtained. If the contacts become
badly pitted or blackened, they may be cleaned and
smoothed with a fine file and crocus cloth. Copper
contacts should be renewed when their tips are burned
away to the extent that current carrying surfaces are
materially affected. Neglect to change contact tips
may cause the arc to burn the contact screw, making
it difficult to remove.

¢. Push the contactor closed by hand to see that no
friction is present and make sure of proper alignment.
Friction may be removed by lining up the bearings.
Do not use oil as it is not required., The contacts should
make at the tips first and then roll to a seat. If the
heels of the contacts do not line up, they may be made
to line up by bending the stationary contact support,

d. The sealing surface of the magnet core and
armature should be kept clean to insure proper con-
tact.

42, LUBRICATION.
2YTRANSMITTER.

(1) Tuning dial bearings, rotating coil bearings,
variable capacitor bearings and switch bearings should
be lubricated at least once every six months with a
few dops of a light penetrating oil such as Navy
lubricant # 2075.

(2) Contact surfaces of the rotating coils and their
sliding contacts should be lubricated with Navy lubri-
cant ¥ 14-P-1-C if they show signs of cutting or bind-
ing.

(3) Switch contacts and blades should be lubri-
cated with a thin coating of Navy lubricant ¥ 14-P-1-C.
Do not lubricate the H.F. or LF.M.O. RANGE SWITCH
contacts S-1 or S-23, control B or N.

(4) No excess Navy lubricant ¥ 14-P-1-C should
remain on the contact surfaces.

(5) Blower motor B-1, B-2 or B-3 in the master
oscillator compartment is fitted with ball bearings.
These bearings should be greased once or twice a
year, depending upon the service, with Grade A
Soft N.S. Spec. 14L3 grease. The bearings should
never be more than two-thirds full.

4. MOTOR-GENERATOR.

(1) The motor-generator is equipped with ball
bearings and is shipped with sufficient grease in the
bearings to provide for six months or more of service.
Check to be sure grease cups are filled with grease.
Do not screw down the grease cups unless the bearings
actually require lubrication. Excessive grease is detri-
mental to ball bearings. A hot bearing is not an
indication of insufficient lubrication, but rather may
be caused by an excess of grease. Clicking bearings
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is an indication of insufficient lubrication or possibly
a defective bearing. At intervals of about six months
or more of service, for normal operation, the bearings
should be greased. Use a high grade sodium base,
clean ball bearing grease, similar to that supplied with
the set, or Navy Grade A Soft. When lubricating,
remove bearing drain plug. With set running, force
in clean grease via the grease cups until clean grease
appears at the outlets, then stop supplying grease.
Allow set to operate for about fifteen minutes and
replace drain plugs. At intervals of about two years,
the bearing cups should be removed and the bearing
-washed out and repacked with clean grease.

NOTE

Keep grease and bearings clean.
stroys ball bearings.

¢. MAGNETIC CONTROLLER.

(1) The switch blades should be lubricated with
a very thin coating of Navy lubricant ¥ 14-P-1-C if
they show signs of cutting or binding. No excess
Navy lubricant ¥ 14-P-1-C should remain on the con-
tact surfaces.

Dirt de-

(2) The sealing surfaces of the magnet core and
armature may be given a very light coating of Navy
lubricant % 14-P-1-C if they show any signs of rust.

NOTE

Do not oil any bearings in the controller. Oil
quickly collects dust and unless parts are fre-
quently cleaned, it will interfere with the
operation of contactors or relays.

43. MAINTENANCE SCHEDULE.
. A maintenance schedule, based on the following
hints, and strictly adhered to, will do much to keep

the transmitting equipment in good operating condi-
tion.

b. DAILY.

(1) Check all control circuits for proper opera-
tion.

(2) Check and record all meter and thermometer
readings in log book.

(3) Check tuning of equipment on at least three
frequencies.

{4) Dust exterior of equipment.

. WEEKLY.

(1) Carefully clean equipment inside and out.

(2) Inspect and tighten all electrical connections.

(3) Clean and inspect all contactors and relay
contacts.

(4) Clean all switch blade contacts. A thin layer
of Navy lubricant ¥ 14-P-1-C will aid in keeping these
from cutting.

(5) Check speed of D.C. motor-generator unit,
if used, and adjust speed regulator if necessary.

(6) Clean and inspect all commutators  and
brushes.

(7) Replace brushes when necessary.




4. MONTHLY.

(1) Check all tubes. This can be done by check-
ing the daily meter readings in the log of the trans-
mitter. Any gradual change in the tube will be indi-
cated by a gradual change in plate current, all other
factors being constant. The tubes in need of replace-
ment can thereby be attended to without serious loss
of power.

(2) Check bearings for lubrication. Be very care-
ful not to get any dirt in the bearings.

e. SEMI-ANNUALLY.

(1) Clean and repack the bearings of the blower
motor. '

(2) Lubricate the bearings of the motor-generator
unit.

44, TROUBLES AND CAUSES.
a. OPERATING START-STOP SWITCH DOES
NOT OPERATE THE STARTING SOLENOID:
(1) REMOTE-LOCAL control switch $-25 in
wrong position.
(2) No line voltage or line voltage too low.
(3) Power switch open.
(4) Interlock circuits open.
(5) Controller fuses open.
(6) EMERGENCY SWITCH S-24 in off position.
(7) Some access door open.
b. START-STOP SWITCH CAUSES STARTING

CONTACTOR TO CLOSE, BUT MOTOR-GENER-
ATOR SET DOES NOT START:

(1) Overload relay in controller not reset.

(2) Open connection between transmitter termi-
nals 12 and 21, and controller unit.

(3) Fuses in controller open.

(4) Contactor coil in controller open circuired.

¢. MOTOR-GENERATOR RUNS, BUT AT IR-

REGULAR SPEED:

(1) Speed regulator not operating correctly.
Refer to Pars. 40.5., 40.7. and 40.5.

d MOTOR-GENERATOR RUNS SATISFAC-
TORILY BUT LOW OR NO PLATE VOLTAGE
AT TRANSMITTER:

(1) Generator high voltage fuses blown.

(2) Overload relays in transmitter not reset.

(3) Field rheostats R-41 or R-150 open.

(4) Open connection in wiring between trans-
mitter and motor-generator unit.

(5) Field contactor not closing.

(6) Adjust TUNE-OPERATE switch S$-22 in
STEP 1 position.

e. CONTROL CIRCUIT INDICATOR LAMPS,
EXCEPT BIAS VOLTAGE INDICATOR GLOW
WHEN START-STOP SWITCH IS CLOSED; BUT
MOTOR-GENERATOR UNIT DOES NOT START:

(1) Fuse in magnetic controller open.
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‘NOTE

In the event that the center fuse of a 3 phase
line blows, when the control circuit power is
taken from the two outside fuses, the indica-
tor lights all light except the BIAS VOLT-
AGE Indicator light when the control circuits
are energized. When the center fuse blows,
the control circuits are not affected. The
above condition does not exist when only
two of the three phases are fused.

f. NOFILAMENT VOLTAGE, D.C. EQUIPMENT:
(1) Generator A.C. fuse blown.
(2) A.C. slip ring brushes at generator not mak-

ing contact.

(3} FILAMENT VOLTAGE rheostat R-12 open.
(4) Transformer T-1 connection open.

g. NOFILAMENT VOLTAGE, A.C. EQUIPMENT:

(1) Filter A.C. fuse blown.

(2) Transformer T-101 connection open.

(3) Open connection in line between filter unit
and transmittet.

(4) FILAMENT VOLTAGE rheostat R-47 open.

(5) Transformer T-1 connection open.

(6) Filament contactor K-11 not making contact.

h. OPERATING TEST KEY CAUSES NO INDI-
CATION ON MASTER OSCILLATOR METERS:

(1) Some one or more range switches not in
proper position.

(2) No plate voltage on master oscillator tubes.

(3) Open grid leak.

(4) Open screen or plate series resistor.

(5) Screen or plate by-pass capacitors broken
down.

(6) Keying relay inoperative.

(7) Dirty keying contacts.

(8) Open interlocks on range, or tap switches.

7z AMPLIFIER CIRCUITS DO NOT TUNE
PROPERLY:
(1) Range switches in wrong position.
(2) Range switches not making proper contact.

7. ANTENNA CIRCUITS DO NOT TUNE—NO
ANTENNA CURRENT:
(1) Antenna shorted or open.
(2) Antenna ammeter open.
(3) Antenna circuit switches not making contact.
(4) Antenna transfer switch in wrong position.

k. SET OPERATES NORMALLY WHEN KEY IS
DOWN BUT AMPLIFIER TUBES DO NOT BLOCK
WHEN KEY IS UP:

(1) Insufficient bias on tubes. Check brushes on
bias generator.

(2) Open connection to bias supply. Check fuse
on bias generator.

(3) Open bias potentiometer resistor.

(4) Defective amplifier tubes.

(5) Ground on keying circuit causing tubes to
run all the time.
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/. SET OPERATES NORMALLY BUT POWER
AMPLIFIER GRID CURRENT IS HIGHER THAN
NORMAL:

(1) Check for an open circuit, either in resistors
R-28 and R-29, or between these two resistors. With
key up and with an open circuit between R-28 and
R-29, the power amplifier plate current meter will
indicate approximately 100 milliamperes.

m. SET OPERATES NORMALLY WITH KEY
DOWN; BUT STAGES DO NOT BLOCK COM-
PLETELY WHEN KEY IS IN THE H.F. POSITION:

(1) Check for lack of bias voltage.

(2) Note bias voltmeter and if not reading, check
fuses and brushes on bias generator.

7. ALL STAGES APPEAR TO FUNCTION AND
TUNE PROPERLY BUT NO GRID OR PLATE
CURRENT CAN BE OBTAINED ON POWER
AMPLIFIER:

(1) Open power amplifier grid circuit.

(2) Check for open circuit in R-21.

(3) Check for loose connection at bias potentiom-
eter R-28, R-29, R-30.

(4) Check for open circuit in L-18, L-19, or L-20,

(5) If more than one stage fails to draw plate
current, check for open grid circuit in the earliest
stage which does not function.

o. AMPLIFIER TUBES HEAT EXCESSIVELY
WHEN KEY IS CLOSED AND ANTENNA CIR-
CUIT IS IN TUNE:

(1) Antenna too tightly coupled.
(2) Excessive plate voltage.

(3) Defective amplifier tubes.

(4) Shorted screen grid resistors.

p- FREQUENCY SKIPS OR JUMPS:

(1) Defective master oscillator tube. Be sure
anchored filament type tube is used in both master
oscillators.

(2) Variable ground around master oscillator
circuits caused by loose box covers, loose screws, etc.

(3) Mounting screws of master oscillator tube
socket making variable contact with tube base.

(4) Tube bases grounded.

(5) Defective grid leak R-13.

(6) Loose grid or plate connection to tube.

(7) Master oscillator unit grounding to lead
sheath of wiring. The master oscillator is grounded
at one point by a flexible strap. Any additional inter-
mittent grounds will produce frequency variations.

4. MOTOR-GENERATOR UNIT RUNS BUT AT
TOO LOW A SPEED:
(1) Speed regulator not functioning properly.
Correct per Paragraphs 404., 404 and 40

r. MOTOR-GENERATOR UNIT RUNS BUT AT
TOO HIGH A SPEED:
(1) Speed regulator not functioning properly.
Correct per Paragraphs 404, 407 and 40j.
(2) Motor field resistor may be open. Replace
with proper resistor from Spare Parts Box.

s. Should information be desired on winding data
for coils or transformers, it may be found by referring
to the Electrical Parts Lists, Section IX. Applicable
information is included, for the part desired, in the
Description column. General information for motors
and generator windings is included on the CAY-T-
147 Plans for Record Drawings, in the rear of this
Instruction Book.

t. A table of typical dial settings and meter readings
may be found by referring to Paragraphs 35 and 36.
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Vi. VACUUM TUBE DATA

45. GENERAL.

a. All tubes supplied with the equipment or as
spares on the equipment contract shall be used in the
equipment prior to employment of tubes from general
stock.

4. ‘The Type _860 tube used in the master oscillator
circuits of the transmitter should be of the anchored
filament type, filament supported top and bottom in
such a manner as to prevent contact variation and
resultant variation in emitted signal. The use of an
unanchored filament type tube may cause unstable
operation of the transmitter. The anchored type of
filament may usually be recognized by the color of
the filament turn which wraps around the center sup-
port. When the tube is lighted at normal voltage, this
turn on the anchored type will be cold, whereas on
the unanchored type this turn will glow.

¢. The Type _860 tube and the Type _803 tube must
be operated with an average filament voltage equal
to the rated value. Variation of this voltage should be
within plus or minus 5%. Use of filament voltage
less than that recommended will in time result in loss
of emission due to too low a rate of diffusion of the
active material to the filament surface. More than
rated voltage will shorten the life of the tube by too
rapid evaporation of the active material from the
filament surfaces. During stand-by periods, the fila-
ment voltage should be maintained at rated value.

d. A total of six vacuum tubes, four Type _86G0 and
two Type _803 are used in each of the transmitter
units covered by this instruction book.

e. The Type _860 tube is a four element or screen
grid tube designed for use as an oscillator or power
amplifier in transmitting circuits. It has a typical
output of 75 watts at 2000 volts plate potential. The
filament requires 3.25 amperes at 10 volts which
should not fluctuate more than 5%, from rated value.
Under normal operating conditions, the plate dissi-
pation should never exceed 100 watts. The screen
grid required very little power for proper function-
ing, therefore, its potential should be kept at as low
a value as possible. The total dissipation on this grid
should never exceed 10 watts.

J. The Type __803 tube is a five element or pentode
type tube. Its filament requires 5 amperes at a poten-
tial of 10 volts which should not fluctuate more than
5% from rated value. Normal plate dissipation is
125 watts and its screen dissipation should never
exceed 30 watts. Its maximum operating plate voltage
is 2000 volts, and maximum operating screen grid
volts, key down, is 600 volts. Maximum operating
suppressor voltage is 500 volts positive for CW and
MCW transmission and is 60 volts positive for sup-
pressor grid modulation.

g Both the Type _860 and the Type _803 vacuum
tubes are made with thoriated filaments which provide
a large filament emission at low temperatures. In
order to obtain satisfactory tube life, these tubes
should always be handled with extreme care. They
should never be operated above their rating, and
should always be stored in their original containers
in an upright position.

h. In cases of severe overloading, resulting in the
overheating of the tube, the electron emission may
be reduced to a point where oscillations will not
start or may be very slight.. Unless the overload has
liberated a large amount of gas, the activity of the
filament can usually be restored by operating the tube
at normal filament potential for ten minutes or longer
with the plate potential off. This reactivating process
can be accelerated by raising the filament potential to
12 volts but no higher.

7. The useful life of all thoriated filament tubes is
usually ended long before the filament burns out. If
a tube loses its emission and cannot be reactivated
within a reasonable length of time by the method
described above, it should be replaced by a new tube.

7. When placing a tube in operation for the first
time, it is desirable to operate the filament from five
to ten minutes before plate power is applied. This
serves a two fold purpose. The hot filament tends to
absorb any traces of gas that may be present in the
tube and also permits the active material in the fila-
ment to diffuse to the surface of the filament.

k. Ordinary care in the handling and use of tubes
will minimize accidental damage to the tubes. The
tubes should be handled carefully and should not be
allowed to spap into position when being turned in
the socket. In all cases, regardless of the use to whick
the tubes are put, careful handling and conservative
operation will be amply repaid by the longer and
more uniform tube life which will be obtained.

CAUTION

Except where indicating instruments are al-
ready incorporated in the equipment, oper-
ating personnel should be extremely cautious
when measuring potentials in excess of 500
volts due to hazards to life. Should measure-
ment be necessary, remove power, discharge
and ground all circuits and capacitors prior
to touching them. Connect meter to the test
point, making certain that one lead is ground-
ed. Restore power to the equipment, and
stand away from the meter should an unfore-
seen accident occur.

.. The following tabulation provides actual oper-
ating conditions of the tubes as taken on a production
model of the Model TBL-Series transmitters.
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46. PERTINENT OPERATING DATA.

«. H.F. Master Oscillator Tube Type _860

b. H.F. First Intermediate Amplifier Tube Type _860

NOTE

The following readings were taken with full load applied to the Transmitter.

Full Load

Operating Data

¢. H.F. Second Intermediate Amplifier Tube Type _860.

A.C. Filament Voltage 10 Volts
D.C. Plate Voltage 700 Volts
D.C. Plate Current 60 Ma.
D.C. Grid Voltage -100 Volts
D.C. Grid Current 10 Ma.
R.F. Grid Current 0.050 Amps.
Plate Dissipation 20 Watts
Plate Power Input 42 Watts
Screen Input 6 Watts
Screen Voltage 300 Volts
A.C. Filament Voltage 10 Volts
D.C. Plate Voltage 2000 Volts
D.C. Plate Current 60 Ma.
D.C. Grid Voltage -300 Volts
D.C. Grid Current 3 Ma.
R.F. Grid Current 0.100 Amps.
Plate Dissipation 40 Watts
Plate Power Input 120 Watts
Screen Input 8 Watts
Screen Voltage 500 Volts
A.C. Filament Voltage 10 Volts
D.C. Plate Voltage 2000 Volts
D.C Plate Current 85 Ma.
D.C Grid Voltage -350 Volts
D.C. Grid Current 20 Ma
R.F. Grid Current 0.500 Amps.
Plate Dissipation 80 Watts
Plate Power Input 170 Watts
Screen Input 8 Watts
Screen Voltage 400 Volts




4. H.F. Power Amplifier Tube Type _803.

Full Load Suppressor
Operating Modulated
. Data Suppres- Class \ Class C
| sor Modulated C ! Telegraph
Class C Telegraph
A.C. Filament Voltage 10 Volts 10 Volts 10 Volts
D.C. Plate Voltage 2000 Volts 2000 Volts 2000 Volts
D.C. Plate Current 90 Ma. 175 Ma. 110 Ma.
D.C. Grid Voltage ~130 Volts ~130 Volts -500 Volis
D.C. Grid Current 50 Ma. 45 Ma. 50 Ma.
Suppressor Input ...l 3 Watts | ...eieiieenn
Suppressor Voltage ~ + ............ 60 Volts | ............
Screen Input ; 20 Watts 20 Watts 30 Watts
Screen Voltage " 350 Volts 350 Volts 600 Volis
Plate Input | 180 Watts ., 350 Watts 180 Watts
Plate Dissipation i 100 Watts 120 Watts 125 Watts
|
e. 1.F. Master Oscillator Tube Type _860.
Full Load
Operating Data
A.C. Filament Voltage 10 Volts
D.C. Plate Voltage 1000 Volts
D.C. Plate Current 40 Ma.
D.C. Grid Voltage -100 Volts
D.C. Grid Current 20 Ma.
R.F. Grid Current | ...
Plate Dissipation 15 Watts
Plate Power Input 40 Watts
Screen Input 3 Watts
Screen Voltage 250 Volts
f. LF. Audio Oscillator Tube Type _860.
A.C. Filament Voltage 10 Volts
D.C. Plate Voltage 2000 Volts
D.C. Plate Current 75 Ma.
D.C. Grid Voltage —~200 Volts
D.C. Grid Current 30 Ma.
R.F. Grid Current | ...,
Plate Dissipation 50 Watts
Screen Input 8 Watts
Screen Voltage 350 Watts
Plate Power Input 150 Watts

Section VI
Pars. 46d-46¢

6-3




Section VI
Pars. 46g9-46h

g. LF. Intermediate Amplifier Tube Type _860.

Full Load
Operating Data
A.C. Filament Voltage 10 Volts
D.C. Plate Voltage 2000 Volts
D.C. Plate Current 50 Ma.
D.C. Grid Voltage -200 Voits
D.C. Grid Current 3 Ma.
R.F. Grid Current | ...l
Plate Dissipation 50 Watts
Plate Power Input 100 Watts
Screen Input 4 Watts
Screen Voltage 400 Volts
h. LF. Power Amplifier Tube Type _803.
Full Load
Operating
Data
Suppressor Class C Class C Suppressor
Modulated Ccw Teleg. Mod.
Class C Telegraph Sup. Mod. Class C
A.C. Fil. Voltage 10 Volts 10 Volts 10 Volts 10 Volts
D.C. Plate Voltage | 2000 Volts 2000 Volts | 2000 Volts 2000 Volts
D.C. Plate Cur. 90 Ma. 175 Ma. 130 Ma. 110 Ma.
D.C. Grid Voltage —200 Volts —~200 Volts ~200 Volts -500 Volts
D.C. Grid Caur. 35 Ma. 35 Ma. 35 Ma. 50 Ma.
Sup. Input | Liiiiiiiil ] eiiiiiiiee ] ieeieinee | eesaeeaens
Sup. Voltage | .....iiih ] cieeiiiies | vieeiiiees ] ciieeeeen
Screen Input 20 Watts 20 Watts 20 Watts 30 Watts
Screen Voltage 400 Volts 400 Volts 400 Volts 600 Volts
Plate Input 180 Watts 350 Watts 260 Watts 180 Watts
Plate Dissip. 100 Watts 120 Watts 100 Watts 125 Watts




VII.

CONVERSION KIT INSTRUCTIONS

FOR NAVY MODELS TBL-5, 6, AND 7 EQUIPMENTS

47. GENERAL.

a. Conversion kits have been supplied for a small
percentage of the TBL-5, 6, and 7 transmitting equip-
ments. The following text is only applicable to those
equipments which were furnished with the conversion
material. These kits are interchangeable and can be
used on any of the three TBL transmitters covered in
this section. Conversion kits have not been supplied
for use with the TBL-12 and TBL-13 equipments.
The conversion kits used to convert 230 V.D.C. equip-
ments for operation on 115 V.D.C. are designated as
115 V.D.C. kits. Likewise, the kits used to convert
the 115 V.D.C. equipments for operation on 230
V.D.C. are designated as 230 V.D.C. kits.

b. LIST OF EQUIPMENT.

(1) 115 Vol D.C. Conversion Kits.

1—Steel Box containing 115 volt D.C. armature
for D.C. Motor Type CC-21229A or Type
CC-21229B.

1—Box containing 1 Motor 115 volt D.C.
Type CC-21229A or Type CC-21229B.

1—Steel box containing miscellaneous conver-
sion parts and spare parts for transmitter
unit, D.C. motor, and magnetic controller,
listed in Section VIII.

(2) 230 Volt D.C. Conversion Kits.

1—Steel box containing 230 volt D.C. armature
for D.C. Motor Type CC-21230A or CC-
21230B. \

1—Box containing 1 Motor 230 volt D.C,
Type CC-21230A or Type CC-21230B.

1—Steel box containing miscellaneous conver-
sion parts and spare parts, for transmitter
unit, D.C. motor, and magnetic controller,
listed in Section VIII.

¢. The 115 and 230 volt D.C. conversion kits con-
tain all parts necessary for conversion of a Model
TBL-5, 6, or 7 D.C. Equipment from 230 volt D.C.
operation to 115 volt D.C. operation, or from 115
volt D.C. operation to 230 volt D.C. operation, as the
case may be. The conversion kits also contain spare
parts for all parts which are not interchangeable
between 230 volt and 115 volt Model TBL-5, 6, or 7
Equipment.

d. After the conversion has been completed accord-
ing to the following text, the parts and spare parts
which were replaced by conversion parts should be
carefully packed in the boxes which contained the
conversion parts. As this is done, the 115 or 230

volt parts and spare parts, should be checked off
against the parts lists supplied with 115 or 230 volt
conversion kits, listed in Section VIII. The 115 volt
conversion kit then becomes a 230 volt conversion
kit, or the 230 volt conversion kit becomes a 115 volt
conversion kit. Stenciling on the conversion kit
boxes should be changed to indicate this change.

48. TRANSMITTER UNIT CHANGES.

4. The transmitter unit used as a part of the Model
TBL-5, 6 or 7 D.C. Equipment may be converted for
operation from a 230 or 115 volt D.C. power supply
by making the connections given below:

b. 115 VOLT D.C. OPERATION.

(1) The two frames of the transmitter unit must
be separated in order to replace several of the con-
version parts. Reference should be made to Para-
graphs 472, and 476, The leads referred to in Para-
graph 486. are as follows and should be disconnected:

(2) Lead from M-13 left frame to S-18 right frame
at M-13.

(3) Lead from S-15 left frame to L-22 right frame
at S§-15.

(4) Lead from C-80 left frame to C-79 right frame
at C-80.

(5) Lead from S-11 left frame to L-15 right frame
at insulator.

(6) Lead from L-13 left frame to ins. XX right
frame at XX.

(7) Lead from S$-4 left frame to ins. YY right
frame at YY.

(8) All leads on terminal board at rear bottom of
right hand frame.

(9) Tag all wires that are not marked.

(10) Remove four bolts holding the right and
left-hand frames together at the rear, the four bolts
holding the right and left-hand frame together atthe
front and the four bolts holding the frame to the
channel. :

(11) Place two blocks of the same height as the
channel at the bottom, next to the left-hand frame.
Separate the right and left-hand frames using the two
blocks to hold the left-hand frame.

¢. To change relays K-4, K-8 and K-10, first re-
move resistors R-42, R-17, R-36, R-29, R-28, R-31
and R-32 to permit access to the relays. Disconnect
the wires to relays K-4, K-8 and K-10 and tag each
wire as it is taken off. Remove relays K-4, K-8 and
K-10 and proceed as follows:
(1) Remove starting contactor coil K-4D and
replace with K-2D (TBL-5/6).
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(2) Remove starting contactor Aux. coil K-4E
and replace with K-2E (TBL-5/6).

(3) Remove contactor series resistor K-4R and
replace with K-2R (TBL-5/6).

(4) Remove 230 V. D.C. nameplate on K-4 and
replace with 115 V. D.C. nameplate.

(5) Remove starting contactor K-4 and replace
with K-2.

(6) Remove 230 V. D.C. nameplate on K-4 and
replace with 115 V. D.C. nameplate.

(7) Remove stamped symbol K-4 and replace
with K-2.

*(8) Remove relay K-8 and replace with relay
K-14.
*(9) Remove relay K-10 and replace with relay

K-15.

(10) Remove wire from K-15 on terminal 7 of
K-3 and connnect to terminal 2 on X-3 (TBL-5/6).

(11) Remove contactor series resistor K-3R2 and
replace with K-3R1 (TBL-7).

(12) Remove 230 V. D.C. nameplate on K-3
and replace with 115 V. D.C. nameplate.

(13) Remove stamped symbols K-8 and K-10 and
replace with symbols K-14 and K-15 respectively.

*(14) Note. Transmitters of the Model TBL-5
Equipment utilize the Type SC overload relays, while
the transmitters of the Model TBL-6 and 7 Equip-
ment use Type MN overload relays. For transmitters,
using the Type SC relays, the spare parts list should
be changed to include the spare parts for relays K-14
and K-15.

d. Replace relays, reconnect the leads, and replace
resistors R-42, R-17, R-36, R-29, R:-28, R-31 and
R-32 in their proper positions. Replace indicator
light I-1 with I-6, I-2 with I-8 and I-3 with I-10. Re-
place line voltmeter M-4 with M-14. Access to the
above items may be had by removing the mounting
screws on the control panel and pulling it forward
until items are exposed. Stamp on proper symbols
after removing symbols, I-1, I-2, and I-3.

e. Remove resistors R-3, R-35 and R-39, also re-
move tabs for each of the resistors.

f Replace fuses F-1 and F-2 with fuses F-3 and F-4.
Replace stamped symbols F-1 and F-2 with F-3 and
F-4,

g To replace blower motor B-1 with B-2, it is
necessary to remove resistors R-6, R-7 and R-9 and
their standoff insulators. Also, take the relay panel
off after disconnecting and tagging the wires. Dis-
connect motor leads and loosen flexible hose cou-
plings. Remove blower B-1 and replace with B-2. On
the relay panel, replace resistor R-2 with R-20 and
take R-36 off. Reassemble all parts after removing
old stamped symbols and adding stamped symbols
of new parts.
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h. On the panel at the bottom of the right hand
corner, remove resistors R-45 and R-18.

7. Remove the panel on the back of the heater and
replace R-4 with R-46, and R-40 with R-48. Change
stamped symbols to agree with new resistors. The
flexible leads should be as short as possible.

7. Reassemble the right and left hand frames and
connect all leads to their respective terminals.

k. After converting the transmitter unit for oper-
ation from 115 V. D.C,, the proper nameplate for the
transmitter unit should be mounted on the front panel.

I 230 VOLT D.C. OPERATION.
(1) Remove the right and left-hand frames as
indicated in Paragraph 48.5,

m. Remove resistors R-42, R-17, R-36, R-29, R-28,
R-31 and R-32 in the left hand frame to permit access
to the relay panel. Discoanect the wires on relays
K-2, K-14 and K-15 tagging each wire as it is taken
off. Remove the relays and proceed as follows:

(1) Remove starting contactor coil K-2D and
replace with K-4D. (TBL-5/6).

(2) Remove starting contactor aux. coil K-2E
and replace with K-4E. (TBL-5/6).

(3) Remove contactor series resistor K-2R and
replace with K-4R. (TBL-5/6).

(4) Remove 115 V. D.C. nameplate on K-2 and
replace with 230 V. D.C. nameplate.

(5) Remove starting contactor K-4 and replace
with K-2.

(6) Remove stamped symbol K-2 and replace
with symbol K-4.

*(7) Remove Relay K-14 and replace with K-8.

*(8) Remove Relay K-15 and replace with K-10.

(9) Remove wire from K-10 terminal 2 of K-3
and connect to terminal 7 of K-3.

(10) Remove contactor series resistor K-3R1
and replace with K-3R2.

(11) Remove 115 V. D.C. nameplate on K-3 and
replace with 230 V. D.C. nameplate.

(12) Remove stamped symbols K-14 and K-15
and replace with symbols K-8 and K-10 respectively.

(13) Replace relays, reconnect the leads and
replace the resistors R-42, R-17, R-36, R-29, R-28,
R-31 and R-32 in their proper places.

*(14) Note. Transmitters of the Model TBL-5
Equipment have the Type SC overload relays; while
the transmitters of the Model TBL-6 Equipment have
Type MN overload relays. For transmitters using
the Type SC relays, the spare parts list should be
changed to include the spare parts for relays K-14
and K-15.

(15) For transmitters of the Model TBL-5 Equip-
ment run in 3 lead covered wires, the first from R-3
top to C stud; the secoad from R-39 top to B stud; the
third from R-39 bottom to K-4. Connect bottom R-3
to bottom R-35 and top R-35 to top R-39 with buss
wire. :




n. Remove the mounting screws on the control
panel and pull the panel forward until the parts are
exposed. Remove I-6 and replace with I-1, remove
I-8 and replace with I-2, remove I-10 and replace
with I-3. Also, remove M-14 and replace with M-4.
Replace panel after stamping new symbol numbers.

0. Place resistors R-3, R-35, and R-39 in their
respective clips as shown by the wiring diagram,
after the resistor tabs have been changed.

p. Replace fuses F-3 and F-4 with fuses F-1 and F-2.
Replace stamped symbols with new symbols.

q. To replace blower motor B-2 with B-1, it is
necessary to remove resistors R-6, R-7 and R-9 and
their standoff insulators. Also, take the relay panel off
after disconnecting and tagging the leads. Discon-
nect the motor leads and loosen flexible hose cou-
plings. Remove B-2 and replace with B-1. On the
relay panel, replace R-20 with R-2 and add R-36 in
its proper position. Reassemble all parts after remov-
ing obsolete symbols and adding symbol of new parts.

7. On the panel, at the bottom of the right-hand
corner, place resistors R-45 and R-18 in their proper
places.

s. Remove the panel in the back of the heater box
and replace R-46 with R-4, and R-48 with -R-40.
Change stamped symbols to agree with new resistors.

t. Reassemble the right and left-hand frames and
connect all leads to their proper positions.

#. After converting the transmitter unit for oper-
ation from 230 volt D.C. the proper transmitter unit
nameplate should be mounted on the front panel.

v. Parts that are removed from the transmitter unit
should be placed in the box in which the conversion
parts were packed. The spare parts of the conversion
kit should be azdded to the transmitter spare parts
after removing from the transmitter spare parts those
items now belonging in the conversion kit. After
packing the parts and spare parts that were removed
from the transmitter unit, the box should be resten-
ciled. That is, if the conversion kit wasa 115 volt D.C.
conversion kit, it now should be marked as a 230 volt
D.C. conversion kit.

49. MOTOR-GENERATOR CHANGES.

4. Inorder to convert a 230 volt D.C. Motor-Gener-
ator Unit, Type CC-21427 or CC-21427A to a 115
volt D.C. Motor-Generator Unit, Type CC-21426 or
CC-21426A, the 230 volt D.C. Motor Type CC-
21230A or CC-21230B must be replaced by a 115
volt D.C. Motor Type CC-21229A or CC-21229B
supplied as part of the conversion kits,
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b. After the Motor-Generator Unit, Type CC-21427
or CC-21427A has been converted to a Type CC-
21426 or CC-21426A, the Motor-Generator unit
nameplate must be replaced by the motor-generator
unit nameplate supplied as a part of the 115 Volt D.C.
Conversion Kits.

c. In order to convert a 115 volt D.C. Motor-
Generator Unit, Type CC-21426 or CC-21426A to a
230 volt D.C. Motor-Generator Unit, Type CC-
21427 or CC-21427A the 115 volt D.C. Motor, Type
CC-21229A or €CC-21229B must be replaced by the
230 volt D.C. Motor, Type CC-21230A or CC-21230B
supplied as a part of the 230 volt D.C. Conversion
Kits.

d. After the Motor-Generator Unit, Type CC-21426
or CC-21426A has been converted to a Type CC-
21427 or CC-21427A, the motor-generator unit
nameplate must be replaced by the motor-generator
unit nameplate supplied as part of the 230 Volt D.C.
Conversion Kits.

NOTE

Motor-Generator, Type CC-21426, Type
CC-21427; Motor, Type CC-21229A and
CC-21230A are part of the TBL-5 equip-
mefnt. Motor-Generator, Type CC-21426A,
Type CC-21427A; Motor, Type CC-21229B
and CC-21230B are used with the TBL-6 or
TBL-7 Equipments.

e. After completing the conversion of the motor-
generator unit, the motor spare parts consisting of
one armature, two main field coils, two interpole
field poles, and one speed regulator resistor must be
removed from the power equipment spare parts and
packed as a part of the conversion kit. The equivalent
parts for 115 or 230 V. D.C. operation should be
removed from the kit and used as power equipment
spare parts.

50. MAGNETIC CONTROLLER CHANGES.

«. In order to replace the 230 V. D.C. magnetic
controller, disconnect all leads and remove the con-
troller unit. Reconnect for operation, using a Type
CAY-217153 for 115 V. D.C. operation.

&. Repeat the same procedure when changing from
115 V. D.C. to 230 V. D.C. operation. However, in
this case, connect the Type CAY-21714 Controller
for 230 V. D.C. power supply.

c. After changing the magnetic controller, the spare
parts for the new controller should be placed in the
power equipment spare parts box. The spares for
the controller which was removed, placed in the con-
version kit box.
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CONVERSION KIT FOR MODIFYING MODELS TBL-5, TBL-6 AND TBL-7 RADIO TRANSMITTING EQUIPMENT
FROM 230 VOLT D.C. EQUIPMENT TO 115 VOLT D.C. EQUIPMENT
OR FROM 115 VOLT D.C. EQUIPMENT TO 230 VOLT D.C. EQUIPMENT

UANTITY
PARTS TO BE INSTALLED FOR 115 V.D.C. OPERATION PARTS TO BE INSTALLED FOR 230 V.D.C. OPERATION .9___6__.5——
R ERARE
Symbol | Navy Type Mir. Symbol | Navy Type Mfr. e w-cm %
Desig. Number, Description Mfr. Desig. Desig. Number Description Mfr. Desig. 85|23 § -
B-2 -21131B Blower Motor, 115 V.D.C 1 | S#952446 B-1 -21132B | Blower Motor, 230 V.D.C. 1 S #952734 1 1, 2
F-3, Fuse, 15 Amps., 250 Volts 2 #7058 F-1, Fuse, 6 Amps., 250 Volts 2 #7054 2 2 4
F-4 3 #1012 F-2 3 #1006
F-3A, Fuse Link, 15 Amps., 250 Volts 2 #7158 F-1A, Fuse Link, 6 Amps., 250 Volts | 2 #7154 10 ¢ 10
F-4A 3 #1112 F-2A 3 #1106
I-6A, Receptacle, Indicator Lights 1 S #867326B %‘%ﬁ, Receptacle, Indicator Lights 1 S #867324B 3 3 6
I-8A, - [}
I-10A I-3A
K-2 Relay, Starting Contactor, 3 | 4 | CXA-2995 K-4 Relay, Starting Contactor, 3 | 4 | CXA-2996 1 1
Pole, Single Throw, Normalily Pole, Single Throw, Normally
Open, Coil to Operate on 115 Open, Coil to Operate on 230
V.D.C. —-23% + 459%. Con- V.D.C. —23%, + 45%. Con-
tacts to make and break, 5 tacts to make and break, 5
Amps., 115 V.D.C. Amps., 230 V.D.C.
K-2D Main Coil, Starting Contactor, | 4 | Coil “X"” K-4D Main Coil, Starting Contactor, | 4 | Ceil “XB"” 1 1
60 V.D.C. for Relay CXA- 115 V.D.C. for Relay CXA-
2995 2996
K-2E Aux. Coil, Starting Contactor, | 4 | #3226-37 K4E Aux. Coil, Starting Contactor, | 4 #3226-38 11 1
for Relay CXA-2995 for Relay CXA-2996
K-4R Resistor, Contactor Series, 2500 | 4 11
Ohms, Vitreous Enamel
Coating, Salt Water Immer-
sion Type, for Relay CXA-
2996
K-3 Nameplate” Only, as Furnished | 4 K-3 Nameplate Only, as Furnished | 4 1 1
with 115 V.D.C. Relay CX- with 230 V.D.C. Relay CX-
1970 1970
K-3R1 Resistor, Contactor Series, 300 | 4 K-3R2 Resistor, Contactor Series, 3000 | 4 1 1 2
Ohms, Vitreous Enamel Coat- Ohms, Vitreous Enamel
ing, Salt Water Immersion Coating, Salt Water Immer-
Type, for Relay CX-1970 sion Type, for Relay CX-
1970
K-14 -20137 Relay, M.Q. Overload, Single| 1 | S#1161103 K-8 -29138 Relay, M.Q. Overload, Single | 1 | S#1161104 1 1
Pole, Single Throw, One Pole, Single Throw, One
Break per Circuit, Normally Break per Circuit, Normally
Closed, Contact Rating 0.5 Closed, Contact Rating 0.5
Amp., 230 V.D.C., Operating Amp., 230 V.D.C., Operating
Coil 0.1—0.4 Amp., 50 Ohms. Coil 0.1—0.4 Amp., 50 Ohms.
Reset Coil 115 V.D.C. Reset Coil 230 V.D.C.

HIA uoldeg
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CONVERSlON KIT FOR MODIFYING MODELS TBL-5, TBL-6 AND TBL-7 RADIO TRANSMITTING EQUIPMENT
FROM 230 VOLT D.C. EQUIPMENT TO 115 VOLT D.C. EQUIPMENT
OR FROM 115 VOLT D.C. EQUIPMENT TO 230 VOLT D.C. EQUIPMENT

PARTS TO BE INSTALLED FOR 115 V.D.C. OPERATION

PARTS TO BE INSTALLED FOR 230 V.D.C. OPERATION

QUANTITY

& ..o
Eoleo |
Symbol |Navy Type v Mir. Symbol | Navy Type Mfr. 5313 o 2
Desig. Number Description Mfr. Desig. Desig. Number Description Mir. Desig. g:‘;"' go'g =)
%0
K-14A, Contact—Stationary 1 | S#1202083 K-84, Contact—Stationary 1 | S#1202083 4| 4
K-15A K-10A
K-14B, Contact—Moving 1 | S#1202082 K-8B, Contact—Moving 1 | S#1202082 4| 4
K-15B K-10B
K-14C, Reset Coil 1 | S#1158887 K-8C, Reset Coil 1 | S#1158888 1] 1
K-15C K-10C
K-14D Operating Coil 1 | S#1158883 K-8D Operating Coil 1 | S#1158883 111
K-15 -29140 Relay, H.V., Overload, Single | 1 | S#1161106 K-10 -29141 Relay, H.V., Overload, Single | 1 | S#1161107 1 1
Pole, Single Throw, Pole, Single Throw, One
Break per Circuit, Normally Break per Circuit, Normally
Open, Contact Rating 0.5 Closed, 0.5 Amp., 230 V.
Angp., 230 V.D.C. Operating D.C., Operating Coil 0.5—2
Coil 0.5—2 Amps., 2.5 Ohms. Amps., 2.5 Ohms. Reset Coil
Reset Coil 115 V.D.C. 230 V.D.C.
K-15D Operating Coil 1 | S#1158885 K-10D Operating Coil 1 | S#115885 1} 1
M-14 -22256 Line Veoitmeter, 0 to 200 V.D.C. 1 Type NX-35 M-4 -22225 Line Voltmeter, 0 to 500 V. 1 1 1 2
1000 Ohms per Volt. D.C., 1000 Ohms per Volt
R-20 -83553F | Thermostat Relay Potenti- | 5 R-2 -83506F | Thermostat Relay Potenti- | 5 11 1] 2
emeter, 2000 Ohms, Tapped ometer, 8000 Ohms, Tapped
at 300 Ohms at 500 Ohms
R-3 -63065F Keying Relay Potentiometer, | 5 1 1| 2
300 Ohms.
R-46 -63561 Resistor, M.O. Heater, 385 | 6 R-4 -63563 Heater Resistor, 155 Ohms, 1 6 1 17 2
Ohms, 2.5 Amps. (Ohmspun) Amp., (Ohmspun)
R-18 -63289 Spark Suppressor Resistor, 1 | 13 1 11 2
Obhm, 3 Watts, Composition
R-35 -63065F | Keying Relay Potentiometer, | 5 1 1] 2
300 Ohms
R-36 -63289 Spark "Suppressor Resistor, 1 | 13 1 1 2
Ohm, 3 Watts, Composition
R-39 -63077F Keying Relay Potentiometer, | 5 1 1 2
1200 Ohms
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CONVERSION KIT FOR MODIFYING MODELS TBL-5, TBL-6 AND. TBL-7 RADIO TRANSMITTING EQUIPMENT
FROM 230 VOLT D.C. EQUIPMENT TO 115 VOLT D.C. EQUIPMENT
OR FROM 115 VOLT D.C. EQUIPMENT TO 230 VOLT D.C EQUIPMENT

- ) v 1[,1‘
PARTS TO BE INSTALLED FOR 115 V.D.C. OPERATION PARTS TO BE INSTALLED FOR 238 V.D.C. OPERATION %M
é > ;_D? o -3
Symbol |Navy T Mfr. Symbol | Navy Type iy 533 ol 9
3:;; N‘(lymefe Description Mfr. Desig. Desig. Number Description Mfr. Desig. g ) éwé: 2
T =3
R-A48 -63562 Resistor, M.O. Heater, 665 ; 6 R-40 -63564 Heater Resistor, 250 Ohms, | 6 1 1 2
Ohms, 2 Amps., (Ohmsepun) 0.5 Amp., (Ohmspun)
R-45 -63289 Spark Suppressor Resistor, 1 | 13 1] 1] 2
Ohm, 3 Watts, Composition
Cable, 600 Volt, Lead Covered 1 Cable, 600 Volt, Lead Covered 10 10
P.D.S. #7275-1 P.D.S. #7275-1 Ft. Ft.
-21229B Motor, 115 V.D.C., 3.5 H.P, 7 7502380 G5 -21230B Motor, 230 V.D.C., 3.5 H.P,, 7 7502380 G6 1 1
1780 R.P.M. 1780 R.P.M.
Motor Set of Spare Parts con- Motor Set of Spare Parts con-
sisting of : sisting of :
C-401 Capacitor, 0.5 Mfd,, 600 V.D.C. | 10 | N-30142 P97 || C-421 Capacitor,0.5 Mfd.,600V.D.C. | 10 | N-30141 P97 1)1
Working, Paper Working, Paper
E-401 Comm. Brush 33" x 1" x 1% 8 | N-30142 P2 E-421 Comm. Brush 34" x 1" x 134 8 | N-30141 P2 40 | 40
E-402 Brush Speed Reg. 34 x 4 x 14 9 | N-30142 P3 E-422 Brush Speed Reg. S x Y4 x ¥4 | 9 | N-30141 P3 20 | 20
EA403 Comm. Brush Holder 7 | N-30142 P4 Ef423 Comm, Brush Holder 7 | N-30141 P4 21 2
E-A404 Speed Reg. Brush Holder 7 | N-30142 P5 E-424 Speed Reg. Brush Holder 7 | N-30141 P5 2 ‘ 2
E-405 Comm. Brush Holder Spring 7 | N-30142 P7 E-425 Comm. Brush Holder Spring 7 | N-30141 P7 3
{
E-406 Speed Reg. Brush Spring (20 | 7 | N-30142 P8 E-426 Speed Reg. Brush Spring (20 | 7 | N-30141 P8 X | X
supplied with E-402) supplied with E-422)
E-407 Com. Brush Holder Rigging 7 | N-30142 P9 E-427 Comm. Brush Holder Rigging 7 | N-30141 P9 20 | 20
Insulation Insulation
E-408 Main Pole Coil 7 | N-30142 P10 || E-428 Main Pole Coil 7 | N-30141 P10 9! 9
E-409 Interpole Coil 7 | N-30142 P11 E-429 Interpole Coil 7 N-30141 P11 2 2
E-410 Armature, Motor—115 V.D.C. 7 | N-30142 E-430 Armature, Motor—230 V.D.C. | 7 | N-30141 1 1
0-401 Ball Bearing, #205SF 1 N-30142 P1 0-421 Ball Bearing, #205SF 11 N-30141 P1 2 2
R-401 Resistor, 300 Ohms, 25 Watts, | 12 | N-30142 P12 j R-421 Resistor, 1000 Ohms, 25 Watts, | 12 | N-30141 P12 1] 1
Speed Reg. Speed Reg.
R-402 Resistor, 1000 Ohms, 10 Watts | 12 | N-30142 P86 | R-422 Resistor, 1000 Ohms, 10 Watts | 12 | N-30141 P86 171
S-401A Contact, Speed Reg., Long 7 | N-30142 P13 || S-421A Contact, Speed Reg., Long 7 | N-30141 P13 4| 4




I CONVERSION KIT FOR MODIFYING MODELS TBL-5, TBL-6 AND TBL-7 RADIO TRANSMITTING EQUIPMENT
FROM 230 VOLT D.C. EQUIPMENT TO 115 VOLT D.C. EQUIPMENT
OR FROM 115 VOLT D.C. EQUIPMENT TO 230 VOLT D.C. EQUIPMENT
QUANTITY
PARTS TO BE INSTALLED FOR 115 V.D.C. OPERATION PARTS TO BE INSTALLED FOR 230 V.D.C. OPERATION —_—
wm
e
Symbol | Navy Type Mir. Symbo!l | Navy Type Mfr. 2RI ?;
Desig. Number Description Mfr. Desig. Desig. Number Description Mfr. Desig. g‘? g}’g -
5
%
S-401B Contact, Speed Reg., Short 7 | N-30142 P14 || S-421B Contact, Speed Reg., Short 7 | N-30141 P14 4| 4
-21713 Magnetic Controller 1 | 7502389 G1 21714 Magnetic Controller 1 | 7502389 G2 1 1
Magnetic Controller Spare Magnetic Controller Spare
Parts consisting of : Parts consisting of:
F-303, Control Fuse 1 | S#292812 F-313, Control Fuse 1 1 S5#202812 21 2
F-304 3 | S#1252684 F-314 3 S #1252684
F-303A, Fuse Link 1 | S#292829 F-313A, Fuse Link 1| S#292829 10 | 10
F-304A 3 | S#1252685 F-314A 3 | S#1252685
K-301A Main Contact 1 | S#184665 K-311A, Main Contact 1 | S#184665 4 4
K-301B K-311B
K-301C, Contact—Stationary 1 S #809443 K-311C, Contact—Stationary 1 S #809443 4 4
K-301D K-311D
K-301C, Contact—Moving 1 | §#424699 or || K-311C, Contact—Moving 1| 5#424699 or 11
K-301D S # 841366 K-311D . S #841366
K-301E Contact Spring 1 | S#461816 K-311E Contact Spring 1 | S#461816 2| 2
K-301F Kick-out Spring 1 | S#714386 K-311F Kick-out Spring 1 | S#714386 1] 1
K-301G Magnet Coil—115 V.D.C. 1 | S#285640 K-311G Magnet Coil—230 V.D.C. 1 | S#285641 11 1
K-301H Contact Spring, Upper 1 S # 422530 K-311H Contact Spring, Upper 1 S #422530 24 2
K-301} Contact Spring, Lower 1 | S#420605 K-311} Contact Spring, Lower 1 | S#420605 2] 2
K-302A Contact—Stationary 1 | S#793015 K-312A Contact—Stationary 1 1 S=793015 111
K-302A . Contact—Moving 1 | S#816937 K-312A Contact—DMoving 1 | S#816937 1] 1
K-302B Contact—Aux. Stationary 1 | S#755077 K-312B Contact—Aux. Stationary 1 | S=755077 21 2
K-302C Contact Spring 1 | S#793018 K-312C Contact Spring 1 | S$#793018 101
K-302D Kick-out Spring 1 S #816888 K-312D Kick-out Spring 1 S # 816888 1 1
K-302E Contact—Aux. Moving 1 | S#793013 K-312E Contact—Aux. Moving 1 | S#703013 2 2
K-302F Magnet Coil—115 V.D.C. 1 | S#895672 K-312F Magnet Coil—230 \.D.C. 1 | S#895671 1] 1
K-303A Contact—Stationary 1 S #467961 K-313A Contact—Stationary 1 S # 467961 1 1
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CONVERSION KIT FOR MODIFYING MODELS TBL-5, TBL-6 AND TBL-7 RADIO TRANSMITTING EQUIPMENT
FROM 230 VOLT D.C. EQUIPMENT TO 115 VOLT D.C. EQUIPMENT
OR FROM 115 VOLT D.C. EQUIPMENT TO 230 VOLT D.C. EQUIPMENT

. UANTITY
PARTS TO BE INSTALLED FOR 115 V.D.C. OPERATION PARTS TO BE INSTALLED FOR 230 V.D.C. OPERATION 9——-————
w
: ETES| o
Symbol {Navy Type Mir. Symbol |Navy Type Mir. BE E'
Desig. Number Description Mfr. Desig. Desig. Number Description Mfr. Desig. g3 gu'g =
) » o
K-303A Contact-——Moving 1 | S#782689 K-313A Contact—Moving 1 | S#782689 1)1
K-303B Contact Spring 1 | S#808654 K-313B Contact Spring 1 | S#808654 1( 1
K-303C Main Spring 1 | S#194510 K-313C Main Spring 1 | S#194510 1 1
K-303D Coil—115 V. 1 S #244715 K-313D Coil—230 V. 1 S #258717 1 1
K-303E Reset Spring 1 | S#266599 K-313E Reset Spring 1 | S#266599 2| 2
R-301, -63163E | Resistor, 0.4 Ohm, Style A, 5 R-311, -63170E | Resistor, 1.5 Ohms, Style A, 5 1P 1
R-304, 200 Watts R-314, 200 Watts
R-305 R-315
R-302 -63197E | Resistor, 500 Ohms, Style A, 5 R-312 -63205E | Resistor, 2000 Ohms, Style A, | 5 111
200 Watts 200 Watts
R-303 -63212E | Resistor, 5000 Ohms, Style A, | 5 R-313 -63219E Resistor, 20,000 Ohms, Style A, | 5 1 1
200 Watts 200 Watts
Terminal Lug 1 | S#867476 Terminal Lug 1 | S#867476 8 8
Tab for R-20 1 | 7708558 P31 Tab for R-2 1 | 7708558 P30 1 1
Tab for R-3 1 7708558 P50 1 1
Modification Instructions, See | 1 Modification Instructions, See | 1 X X
Instruction Book Instruction Book
Transmitter—Nameplate Only 1 | NP-36111 Transmitter—Nameplate Only | 1 | NP-36112 1 1
Model Nameplate Only 1 | NP-36114 Mode! Nameplate Only 1 | NP-36116 1 1
Nameplate Only for M.G. Set | 7 Nameplate Only for M.G. Set | 7 1 1
Complete CC-21426A Complete CC-21427A
Tab for R-35 1 | 7708558 P49 1 1
Tab for R-39 1 | 7708558 P47 1 1
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INDEX TO MANUFACTURERS
Code Mir.
Number Prefix NAME ADDRESS
1 CAY Westinghouse Elec. & Mfg. Co. 2519 Wilkens Avenue, Baltimore, Maryland
2 CYD Bryant Electric Co. Bridgeport, Conn.
3 CFA Bussman Mfg. Co. St. Louis, Mo.
4 CSD Struthers—-Dunn 139 N. Juniper Street, Philadelphia, Pa.
5 CAO Ward Leonard Electric Co. Mt. Vernon, N. Y.
6 CSO States Mfg. Co. Hartford, Conn.
7 CC Continental Electric Co., Inc. Newark, N. J.
8 CNC National Carbon Co., Inc. Cleveland, Ohio
9 CPQ Speer Carbon Co. St. Mary's, Pa.
10 CD Cornell-Dubilier Electric Co. South Plainfield, N. J.
11 Marlin Rockwell Corp. Jamestown. N. Y.
12 CHD Hardwick Hindle, Inc. Chicago, Il
13 CCC Continental Carbon Co. 13900 Loraine Avenue, Cleveland, Ohio
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SECTION IX
SERIES PARTS LISTS

FOR SPARE PARTS LISTS REFER TO NAVSHIPS 900,383-(1)
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This electrical parts list has been compiled in accordance with Navy specification RE13A730B with modification as directed by the resident inspector of

Naval Material and approved in accordance with Burcau of Ships letters to all inspectors, Serial 1095 (930CB) EN28/A2-11, dated 11 May 1944.
ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS

Total Per Equipment
il i Jlagial jo S’T;'T'T“?‘?l‘?“.’ ".‘j"."’.”'."’-"‘."‘.‘s
DS MDD s i . @ - . »
epeye) pere R 8 et kel e = el s Bl ES Ly
ayag E'Efﬂp55*‘4**“““““““1*“”‘““"“‘“ 2% Navy Navy §‘¢; 88 |84 Contractor’s | All Symbol
IR I NI LU PR L) B8 Function Description Type . &5| &7 |Eg Drawing |Designations
Uo jvo qgéqqééqpéqq%qq a7 Number Number |3 84 |§8| Number | Involved
Dqéqpéééqq aagglhaiglrrglapl A o | 02 §
> > Sp> > SS[SP B[S > Sl S > e
' ne'glalolvni n oo o v w
SRERRIRRER R ERESEREEREER
0100l 100400 100 1 0O 0 100 1| 0§ 0 1§B-1 Blower Motor 230.V.D.C,, 1/75 H.P. |—21132B 1 (54952734 1 {7607470-P1 |B-1
02,0102 00§00 2 002 0 00200 2 Of 0 2B-1A [Bearing for B-1 1 |2-D-695-P9| 2 |7607470-P2 |B-1A, B-2A
02010 2/00{0{0 2 00 2 000 2 0O0f2 %0 2B1B [Brushes for B-1 1|8-D-2461- | 3 |7607470-P3 |B-1B, B-2-B
’ P2
02002010000 2 0] 020 o0 2 002 002 Holders for B-1B 1 (8-D-2457- 4 [8-D-2483-P2
. Gl
0200 200100200 20 0Ooj2 00 202 Springs for B-1B 426293 5 184952734
100010 0f0joy1{0 010 0010 K101 QB2 Blower Motor 115 V.D.C,, 1/75 H.P. |-21131B 17-M-9C 1 (84952446 6 {7607470-P5  (B-2
200§ 210 0l opof 2/ 0 02 0 0 2002 0fO2 0B-2A |Bearings for B-2 Same as B-1A 7
2100820/ 0fOyOf 2{0[0f 210 0 O 2 00 20|02 0B-2B |Brushes for B-2 Same as B-1B 8
200,002,000 02050200 O 2002 002 O Holder for B-2B Same as Item 4 9
200020 0 04 0of 210 0200 0 020 02 0020 Spring for B-2B Same as Item 5 10
0] 0 1] 0|0 1f 11110 0] 10 01 1j0| 0 1] 0 O 1 O O4B-3 Blower Motor 110 V., 60 Cycle A.C., |—21130B 17-M-10 1 [S#954111 | 11 17607470-P9 {B-3
1/75 H.P.
0] 0f 2§ 0] O 2| 2f 2| O} O] 2| 0] 0| 2| 2§ O| O] 2| O] O] 2] O] O4B-3A Bearings for B-3 71-D-919 | 12 B-3A
IT-3
202022022} Y2422 252022222 222222 Insulator for B-1,  |Isolantite 1 Long x 29 {7602239- | 13 (7810312-P26
B-2, B3 3/4 Dia. P34
0] O] Of O O] Of Of OF O O| Of O] O] O] Of 1| O] O 1! O] Of 1| O§B-250 |Motor for M.G. Set {115 V., .27 Amp., 3.5 |—21229B 14 B-250
H.P, 1780R.P.M.
0/ 0 0] 0] 0l O O] O] Ol O OyO O O OfOf 1/ Of O 1} O Of 1]B-250 [Motor for M.G. Set [230 V., 13.8 Amp., 3.5|—21230B 15 B-250
H.P., 1780 R.P.M.
0{ 0 0f O] O O Oy Oy Of Ol 0§ O O{ O] Of O] O] 1§ O] O 1} O| O4B-270  Motor for M.G. Set {440/3/60 3.5 H.P, 5.2 |~21231B 16 B-270
’ Amp., 1780 R.P.M.
100010 04010010 0 0f OO OO O 00 O4B401 [Motor for M.G. Set | 115V, .27 Amp., 3.5 |—21229B 42 17 |N-30142 B-401
H.P., 1780 R.P.M.
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continved)

Total Per Equipment

oot it iptiod id (S RIS RIS RIS ) SRS S a " oo e
3 ot ot i o b |2 B g g B .
raERERRERFEEESEREEREERER] 38 Navy Navy |82 EE |82 Conwactor's| All Symbol
LA A by AR AR LA Function Description Type Spec. é% &7 |Eg| Drawing |Designations
SIS fJ quééuu.éqq%u.u, ag Number Number |35 5§ |§E| Number Involved
elslalls|sleblelaagelal slaRielan] T4 © | U= ©
> > > > (SIS |SE B [Sh > SIS B (S s
A2 IL'RLRISILIRIZILIRIZIZILIR|EILIR 12212 |
A‘vamiN‘vNNﬂNVHNNﬂ‘—*Nﬂ'v—*NV‘ﬂN }
ol 1 (J ol 1 J ofool1 J ol 1 o (Jo ol of ol J 0 OJB-4ZI Motor for M.G. Set {230 V.D.C., 13.8 Amp.,|—21230B 42 18 [{N-30141 B-421
3.5H.P., 1780 R.P.M.
0| of 1] 0f 0| 1] 0 of 0| 0f 1} of 0f 1} 1f 0f 0f 0f 0} 0| 0} Of OIB-441  Motor for M.G. Sct [440/3/60 5.2 Amp., 3.5|~21231B 4 19 [N-30143 B-441
H.P. 1780 R.P.M.
ol ol ol o ol of 1] 2] o 0] of of of o o of of o} of 0| 0f 0 0}B-701  |Blower Motor 220/440/3/50/60, 1/7- |—211050 1 |S#1171099 | 20 [7610037-P1 [B-701
1/4 H.P., 950/1140 Type FS
R.P.M. |
1)y gy gy a3 1f o 1f 17 3 14 3jC1 H.F. M.O. Tank  0.00075 Mfd., 5000 V.|—48477-D2 [RE48AAI3IC | 15 |[1550-H-215| 21 [7607470-P16 |C-1, C-3,
Capacitor Eff. Test #(5, 3.5,2, 1) 2 |PL-654-6H C-79, C-86
Mica
BB IR USSR U U U I (O] H.F. M.O. Tank 0.000375 Mfd., 5000 V.[—48481-D2 [RE48AA131C | 15 |1550-H-250] 22 |7607470-P17 iC2
Capacitor Eff. Test #(-, 2.5,~,~,) 2 |PL-656-6H
Mica
vy afa)ya)yfa) )y ics H.F. M.O. Tank Same as C-1 —48477-D2 23
Capacitor

DRy Yy iy ce H.F. M.O. Tank 0.003 Mfd., 3000 V. Eff.|—48365-D2 [RE48AA13IC | 15 |1550-H-225] 24 |7607470-P19 |C4

Capacitor Test #(10, 8, 5, 2), 2 |PL-655-6H
Mica
a3y ycs H.F. M.O. Tank 0.015 Mfd., 1500 V. Eff.| —48204-D2 [RE48AA131C | 15 |1550-H-311{ 25 |7607470-P20 |C-5
: Capacitor Test #(12, 10, 7, 4), 2 |PL-140-6H
Mica
vy sy yce H.F. M.O. Calibra- Single Round Disc Type 1 {7405440- | 26 [7607470-P21 iC-6
| tion Gapacitor Variable Air G2
vy afapayafy gy Extension for C-6  [Micarta 3-3/16 of 3/4 1 (7808525- | 27 {7405440-P20
0.D.x3/81.D. P1
2020 202021 28282120282 2] 2022222 2 2] Insulator for C-6 Isolantite 1-1/4 x 23/32 29 [7705360- | 28 |7405440-P10
. P11
333 303 33 3333333 333 N33 Insulator for C-6 Isolantite 2 x 1/2 8q. 29 (7705360~ | 29 [7405440-P12
P14

©
[] ]
(]
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment

Coupling Capacitor

Test, Mica

LA ARG hall (o4 UnSUnE L £ 23R <R ot o} wmmmkm‘mNN
bt e pa a3 1 DRDTIEY ROt AN N NS o - . e .
SRR RS ars AR RlRaalas| & S L¥ g ,
b r«i—«i—'.«sfhh'—"hh’hhihiﬁ‘thhr 2% Navy Navy &y §5 2 Contractor’s
I b ey [y [ eg Function Description Type Spec. g3 g. &g Drawing
OO 09 [0 e (D0 ] 9] 100 ] J0U) A Number Number 1o ' g 22 Number
aaglraglglgraglragelraglraglral 4 © P
Egion] i=gital Bal ol =g P oot o=l Pl ool = Y (e
noglnooldlole oldlnad clnaldlnialslaie
—— N N Dl A AN T A T | AT A
- N‘V‘ v—i(NEV o3 feN H‘N “t —i‘N N‘ﬂ" H.N |~ e -—1‘N
1 Wiy 11 H.F. M.O. Compen- |Automatic Variable 1 17407913~ 30 17607470-P22 .C-
sating Capacitor Bimetal Type, Part of G2 :
T3
1oyl yl Filament By-Pass 0.01 Mfd., 1000 V.D.C.|—48027-B10 [RE48AA112H 31 [7607470-P23
Capacitor Test, Mica
yruyygnyyuyll Filament By-Pass  |Same as C-8 —48027-B10 32
Capacitor
niy oy iyl Filament By-Pass  {Same as C-8 ~48027-B10 33
Capacitor
iy yniyn Filament By-Pass  |Same as C-8 —48027-B10 34
Capacitor
iyl H.F. M.O. Screen 0.1 Mfd., 1000 V. Eff.|—48478-B5 |RE48AA121C 35 |7607470-P27
By-Pass Capacitor | Test, #(18, 15, 12, 7)
Mica
H1 1y 1yl Meter By-Pass 0.006 Mfd., 1000 V.|—48410-B10 |RE48AA112N 36 17607470-P28
Capacitor D.C. Test Mica, Type
E Bracket Separate
ol 0j0 0ol ofo oo o Capacitor—Spare  |Same as C-13 without 37 |7607470-P15
for C-13 E Brackets ]
yyLnyyini11 H.F. M.O. Plate 0.002 Mfd., 5000 V.D.|—48037-B2 |RE48AA112N 38 |7607470-P29
By-Pass Capacitor | C., Test, Mica
nruyilyi1 11 Doubler Circuit 0.01 Mfd., 2500 V.D.C.|—48035-B10 |RE48AA112N 39 {7607470-P30
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continuved)

Total Per Equipment
mmmN:NiHaorr}r\rT\Q»Q‘QPQm-q\mmq'\MNN ;
ohotiet et i i) SRR ] S ] S S]] S 2 - w o
e et il A p bR i Bl MR R [ R e n B Rlaim] _ § g | £.2 54
Eﬁa agﬁzjﬁahﬁﬁhhl—*hhhhl—‘khhp ok Navy Navy ‘é&:: ég @52 Contractor’s All Symbol
A LiL L bl LLE L L) Function Description Type Spec. g2l g, ©&E Drawing |Designations
UZU_%U,U. %éQQ%QQé%QQéQQéQQ &g Number Number |87 2& §8| Number Involved
QA a.o.é bolglapglglalnlglalhiglrr] A o | ©=2 ©
> > [ [ b (S S [ > (S b [l B (S [ (S b ;
2IRILLRZIRIRICIRIZISIRRIZIARIZILIRIZIAIR i
MN{VHNVNNHNVHNNV‘HNV-#NVMN |
g1y 1y ycle Doubler Circuit 22 Mmf. Max., 5 Mmf. 3 |Type MC | 40 {7607470-P31 |C-16
Coupling Capacitor | Min., Variable Air, Spec. #1872
Special
yuyyuyguyyayiy gy iyl Tasulator for C-16  [Isolantite 29 {#1870 41 17809663-P2
1| 1 311 3f i af 1 x) af 2f 1y 1f 3} 2f 3y 1} 1} 1| 1] 3] YC-17 Doubler Circuit 750 Mmf. Max., 24 4 42 [7607470-P32 |C-17
Tuning Capacitor | Mmf. Min., Variable
Air
oYy iy gy iy cas 1st Intermediate 0.00007 Mfd. +2%, [—48039-B2 |RE48AA112N 43 |7607470-P33 {C-18
Amp. Grid Coup- (5000 V.D.C. Test,
ling Capacitor Mica
ynyyyyyyyyafayyy iy c 1st Intermediate Same as C-14 ~—48037-B2 44
Amp. Grid By-Pass
Capacitor
HUBRYUYHYH YRR Y1331 1C20  |Audio Oscillator |4 Mfd., 150 V., 800 |—48880-5 |RE13A488C 45 {7607470-P35 |C-20
Tank Capacitor Cycles Paper
Huyyuyyunyyyyyyiyilyyy i yca Audio Oscillator 0.5 Mfd., 1000 V.D.C. |—48723 RE13A488C 46 |7607470-P36 [C-21
Grid Capacitor Working Paper
A
Hyyuyyyy iy fify a1 aifc22 |Filament By-Pass  [Same as C-15 —48035-B10 47
Capacitor
HUYY YY1yl jyca Filament By-Pass Same as C-15 —48035-B10 48
Capacitor
NI Yy yiyyyigiyyyiyilfc4 1st Intermediate Same as C-15 —48035-B10 49
Amp. Screen By-
Pass Capacitor
1Yy iy i gcs Audio Oscillator 1Mfd., 1500 V.D.C. {—48724-10 [RE13A488C 50 [7607470-P40 |C-25
Screen Capacitor | Working Paper
gy gy Ry Yy Yy c  |Audio Oscillator  [0.065 Mfd., 1000 V.  |—481102-B5 |RE48AA131C 51 |7607470-P41 |C-26
Coupling Capacitor | D.C. Working #(13,
15,12, 7), Mica
]
3
L]
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ELECTRICAL PARTS FOR MODEL TBL SERIES RAD!O TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment

!

N\imleNiN-—iS El\v\pic\qumimmmmq\ﬂlm i l l
PEoE iiiehed il i) SR ] STRISTRL GERE] ST R 2 o oo
Sl e A nlenanlnalaREEE] & g §.2 iy g
ﬁ;ﬁﬁ ﬁﬁ:ﬁﬁﬁ | e = e e = e e e e e 33 Navy Navy gk}:"i ‘éoﬂ @Zo]Contrac'tor's All Symbol
[} |.[|.’ R l“l, R B ) Function Description Type Spec. g= g, g Drawing |{Designations
OO} JOY) 1510 U.Qé LR QRO U &g Number Number | § 8g 52 Number | Javolved
e e e o e e e S ©.ovs 0
> > [ >SS [SE > S ] (S| e 2 (w1 (S |
ngglerglslsleglgln e gle qlglnilglalg | L
H‘N‘V—QN‘VNN Nv-—‘}N}N]V‘H‘N\rMN‘rv—lN i !
Yy gy 1y cey 1st Intermediate 0.0t Mfd., 5000 V.D.C.|—48382-B10 |RE48AA112N 52 [7607470-P42 |C-27, C-37,
Ampl. Plate By- Test, Mica C-40, C-45,
Pass Capacitor C-48, C-54,
C-59, C-71,
C-76, C-78,
C-87,C-99
Inyyuyyyyyyyyyyyyyyyyiicas 1st Intermediate 450 Mmf.‘,MaxA,42 3 53 {7607470-P-43 |C-28
Ampl. Tuning Mmf. Min., Variable
Capacitor Air
4] 40 48 4] 4] 4] H 4] 4 4] 4] 4] 4 4] 4] 4 4| 4] 4 4] 4 4| 4 Insulator for C-28  Isolantite 29 |7204-1 54 17607256-P3
0,0/ 00 0 00 00 0000 O OO 0 0 0 O G 1 1JC-29 2nd Intermediate 0.00004 Mfd., 5000 —48255 7809208-P3| 55 C29
Ampl. Grid Coup- | V.D.C. Test, Mica
ling Capacitor
Luyypunyyyyy nyyyygy il ooca 2nd Intermediate 0.00007 Mfd., 6000 —481078-B10/RE48A A112 56 [7607470-P44 {C-29
Ampl. Grid Coup- | V.D.C. Test, Mica
ling Capacitor
Uy ]y ica 2nd Intermediate Same as C-14 -48037-B2 57
Ampl. Grid By-
Pass Capacitor
yuyynyyyyyyyyynyynaly e Meter By-Pass Same as C-13 —48410-B10 >58
Capacitor
0,0 0fo 0 ofofoo o of ol o o ool o of of of of of Of Capacitor—Spare Same as Item 37 59
: for C-31
nnyy Ly aagag o yca Filament By-Pass  |Same as C-15 —48035-B10 60
Capacitor
punyyygyyyyyy ]y cas Filament By-Pass Same as C-15 —48035-B10 61
Capacitor
Ly yanyygyyayagayay ]y 1ca4 2nd Intermediate Same as C-15 ~-48035-B10 62
Screen By-Pass
Capacitor
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment | [ ‘
l"\m‘r’\N“NNMO II\IT\(‘J\Q]\(')\om]mmmmmNN "
SIS S S e b (o b e b L e b b @ o PO
HRRER R R RleRRemR RamElaEl 8§ g R
5!‘555 55551‘3 il il ol il T S S L8 Navy Navy g‘i‘;‘ §g §z° Contractor’s | All Symbol
| ‘. | . . [. {. [ |_ l. ‘ ‘. |. | ggo Function Description Type Spec. g-z g~ ?;E Drawing |Designations
UU%UU%%% Uéouééuu O lold] @3 Number Number d& |£.8| Number Involved
claiglas alglaBgglalalglapglral 4 ol ©= 5
> [ [ b (SIS [P [ (D] [ St 1 {5 ] [ [ [ \ b
nioolniglglcgiohloicglhnlolaidlnioislvnic ' !
SREEIRERIRFREFRRFEREEREER
I 1)y 1) afag af 3 af 3 2f 1f 2} 3§ 1( 1{ 1] 1{ 1| 1] 1| 1C-35 2nd Intermediate 0.0002 Mfd., 6000 V.|--48446-5 RE48AA132 63 {7607470-P50 |C-35, C-46
Ampl. Tank Eff. Test #(5, 4, 1.5,
Capacitor 0.4), Mica
JIB IS NI (IR LI 1 2nd Intermediate 320 Mmf. Max., 38 64 |7607470-P51 |C-36, C-47
Tuning Capacitor | Mmf. Min. per Sec-
tion, 160 Mmf. Max.,
19 Mmf. Min. in
Series, Variable Air,
Split Stator
41 41 4f 4] 4] 4 4] 4] 4] 4] 4] 4] 4] 41 4] 4] 4] 4] 4] 4] 4] 4] 4 Insulator for C-36  [Same as Item 54 65
yyynyuwyyuyygafyagag]ayfyaft Gear for C-36 35 |7604940-P3| 66 |7604940-G6
yuyyyyyuyigyyyfyyyiyyf Worm for C-36 35 {7604940-P5; 67 |7604940-G6
nyngiyyyyyygyyyyyyy1yyyl Gear for C-36 35 |7604940- | 68 [7604940-G6
P15
nynyyyyygyyyafyayayayifz Gear for C-36 35 |7604940- 69 |7604940-G6
P25
Uy fcsy 2nd Intermediate Same as C-27 —48382-B10 70
Ampl. Plate By-
Pass Capacitor
Y1)y a)iy il css H.F.PA. Grid 100 Mmf. Max., 15 4 17605863-P7! 71 [7607470-P53 |C-38
Coupling Capacitor | Mmf. Min., Variable
Air
Wy g apapabagaya)agofalgfxtafafayal iy ycas H.F.P.A. Grid By- |Same as C-14 --48037-B2 n
Pass Capacitor
Oy Yyl aloafa) c4o H.F. P.A. Suppres- {Same as C-27 —48382-B10 73
sor By-Pass
Capacitor
H10Y 00011011001l oilllfol d§C4l  |Spark Suppressor  [0.5 Mfd., 400 V.D.C. |-48205-A10 74 |7607470-P56 1C-41, C-42,
Capacitor Working Paper C-52, C97,
® C-502, C-503
N

X1 uogideg
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment \i
n‘m]mzur«-—voux%noxo?»oso PN PR P
o fot | T r? —:4 ’-"ﬂ .T ,, 1, 1, ¥ 1 L 1 ] 1 [l 1, [l [l 1 ) 1 w - : - . .w
cjeye) eperey Ry By =t ] el e ) Y € 1 8% 15
Eﬁﬁ aﬁaaﬁPHHHHHHHHHHHHHI—« <5 Navy Navy § & Sg §Z]C0ntraqtor's All Symbol
[ I L LI AN IE E& Function Description Type Spec. gg 2‘ . B E Drawing |Designations
SISIER I U.Qéu.uééuu. éuuéuu wg Number Number {8 S8 |EZ Number Involved
qqéqqéééqq coglglaliglrriglar| A& © 02 P
> > > SR ISE B[S B Sl s B S !
2RIILREISIRIGIR(ZISIRRIZ|LIRIGIDIRIEISR i
ﬁ‘NVHNtVNN—‘N?HNNV’F‘NV’!#NVM{N |
20200020 2ol of 0 202001 2] 200} 2|20 22022 Spacer for C-41 Micarta 7/8 x 5/16 0.D. 1 |7604858- | 75 |7604858-G4
x 3/16 LD. P13
1o 11olofo] 111150 011 01109 1| 1C42 Spark Suppressor  |Same as C-41 —48205-A10 76
Capacitor
NBIRIBIRIB B RIBIBIR BIRIRIB| RIBIE! BIBIE BN EX)] Filament By-Pass  |Same as C-8 —48027-B10 77
Capacitor
vy aya|ab o afay af 3y 1) 3 1) HC44 Filament By-Pass  |{Same as C-8 —48027-B10 78
Capacitor
gy gy a) )y ay oy ety a1 3 1) HyC-45 P.A. Screen By- Same as C-27 —48382-B10 79
Pass Capacitor
Uyl yces H.F. P.A. Tank Same as C-35 —48446-5 80
Capacitor
oy a o)y oo x| oxgpoa) g af a2 1oy a1 1 o 14 1jC-47 H.F. P.A. Tuning  [Same as C-36 81
Capacitor
yidyyyyyyyyryyyyyiyyll Gear for C-47 Same as Item 66 82
Hyy gy ygiliynl Worm for C-47 Same as Item 67 83
yyyyyyyyyyyyyyyiynynl Gear for C-47 Same as Item 68 84
iy yyyuyyayyyyyyyyii Gear for C-47 Same as Item 69 85
NBIBIBUBIBHEIRIBUSIRIBUBIBUSUBUS U BRI It O 1 H.F. P.A. Plate Same as C-27 —48382-B10 86
By-Pass Capacitor
1y apaf g gy a) a3 111 HC-49 H.F. Antenna 0.004 Mfd., 3000 V. Eff |[—48218-B5 [RE48AA131 87 [76074,0-P64 |C-49
Blocking Capacitor | Test #(11, 8.5, 5.5,
2.5), Mica
BN URIE IS RUBIRIS B URUR ST IS T TN I LT (OS] H.F. Antenna Coup- |75 Mmf. Max.,10 Mmf. 1 {7604831 - 88 |7607470-P65 |C-50
ling Capacitor Min., Variable Air G3
x|y oy 1 Hc-s1 H.F. Antenna 300 Mmf. Max., 77 3 |7607256~ 89 |7607460P-66 {C-51
Tuning Capacitor | Mmf. Min., Variable P4
Air
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment
MEMMNN‘rQHOr\’l,\II\\Q]\O‘\Q‘\O -n)-r\:/\\mmq\:\l{N :
CRENEY ESENCY Y DY SRR ] SSPERE) ERR ] SRS S 4 . o
] gty Su) S agep ] Fafraeaeay (e ragisagiy (ol I g g2 55
Eeﬁfﬁ ﬁf EE ECE [EP\H i [—<1i—<\i—'£f—< Hik i it e 28 \ Navy Navy §¢i §£ ‘EZ Contractor’s | All Symbol
AN I L ] A AR LRAR =SS Function Description Type Spec. E5| &. (£g| Drawing [Designations
SESIN TS} o] | u.iu,!%l S0 u.U.éU.U. A5G Number | Number |3 §& [EE| Number | Involved
Q;Qéﬂff—?;éééq‘ﬂ_%ﬂ.@} BlRAgIkrRABIRA a AR R
el il al iy =il P =) (e o> b [ > | |
2231’39{382—"339829«2929339]35}9\ ‘ {
e e S e e e e e e s e S e e | {
\

41 41 41 41 41 41 4 4] 4] 4] 4] 4] 4] 4} 4} 4] 4} 4 4] 4} 4] 4 4] Insulator for C-51  |Same as Item 54 %0
WA by afap a3yl ol iy cs Spark Suppressor Same as C-41 —48205-A10 91

Capacitor
1 133y afa) )]yl icss Mecter By-Pass Same as C-13 —48410-B10 92

Capacitor
0] 0] Gf 0| Of Of Oy Of Of 0] O 0] 0 O] O 0| 0} Of O] 0 O Of Of Capacitor—Spare  |Same as Item 37 93

for C-53
rnyyyyyyyyyunyyynyyiyi oyl icss L.F. M.O. Plate Same as C-27 —48382-B10 94

By-Pass Capacitor

L1 1) 1 o 1 3 3y 3) 4y 1 1) 3 3 3} 3 3 11 34 1§ 1} 13C-ss LF. M.O. Tank 0.0011 Mfd., 5000 V. |—48706-B2 |RE48AA13 2 |PL-846-6H| 95 7607470-P70 |C-55
Capacitor Eff. Test, #(7, 6, 3, 15 |1550-H-140
1.5), Mica Constant
Capacity at 60°C

Hyuyyyyygyuynynayg i yc-se 1.F. M.O. Tank 0.001 Mfd., 5000 V. —48337-D2 IRE48AA131 2 {PL-246-6H | 96 [7607470-P71 |C-56, C-58
Capacitor Eff. Test, #7,4,2, 1), 15 {1550-H-116
Mica Constant

Capacity at 60°C

Wy agabaa oy adayaloag il desy 1.F. M.O. Tak 0.0015 Mfd., 5000 V. |—48485-D2 |RE48AA131 2 |PL-234-6H | 97 17607470-P72 |C-57
. Capacitor Eff. Test, #9, 5, 3, 15 {1550-H-319
1.5), Mica Constant
Capacity at 60°C

unyny gy gy c-ss LF. M.O. Tank Same as C-56 —48337-D2 98
Capacitor
nyyunuyyyyyyyyyyyy1ynyiijcss R.F. By-Pass Same as C-27 —48382-B10 99
Capacitor
Ty i1l ce  |Key Click Fileer  [0.03 Mifd., 2000 V. Eff.|—48726-BS |[RE48AA131 100 {7607471-P75 |C-60
Capacitor Test #(12, 12, 10, 5,
Mica

Xl uoeydes
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment

By-Pass Capacitor

e lmm|alelo=lelz v lele e oo ko 2ol w ] I
infinfind infindiod (od (d SIS 6] SIS IRTE] 16 A1 BTSTS] S a u o 1
i e [ 1 e | P e e |2 J e (e | IR | e |8 | [ e | | 8 g a.% g
0 | i B [ e o
CEERRERRE R ECFEREFEREE 25 . . Navy sl 8 |37 All Symbol
AR A IR AN R AR LARH A Function Description Type é-z & |E¢ Desigaations
[SECINE (6] &) ) 1O QQ%%QQ%QQ%QU, N7 Number ) 8§ gk Involved
223g[RA alglangglargliriglaal A © o
S e Y N e S B S ;
noolno oloniQiong|eiglniig|niig|n )
SRIERIRRERFERRREREEREER |
1 1 yyyyiint 1 1} 1] 1|C-61 L.F. M.O. Tank 0.01 Mfd., 2000 V. Eff.|—48736-D2 101 C-61
Capacitor Test #(10, 8, 5, 2),
Mica Constant
Capacity at 60°C
N1y C-62 LF. M.O. Tank 0.006 Mfd., 3500 V. Eff.|—48740-D2 102 C-62, C-63,
Capacitor Test #(13, 10, 7, 3), C-64 °
Mica Constant
Capacity at 60°C
11111 C-63 L.LF. M.O. Tank Same as C-62 —48740-D2 103
Capacitor
Byl C-64 LF. M.O. Grid Same as C-62 —48740-D2 104
Capacitor
1} 1111 C-65 Meter By-Pass Same as C-13 --48410-B10 105
Capacitor
o 0] O] Cf 0] O] 0] O Capacitor—Spare  (Same as Item 37 106
for C-65
Wil i C-66 LF. M.O. Grid Same as C-8 —48027-B10 107
By-Pass Capacitor
IR RIBIRIE C-67 Filament By-Pass  [0.03 Mfd., 2500 V.D.C.}—48727-B10 108 C-67, C-68,
Capacitor Mica C-69
111111 C-68 Filament By-Pass  [Same as C-67 —48727-B10 109
Capacitor
HRIRINI BB C-69 LF. M.O. Screen Same as C-67 —48727-B10 110
By-Pass Capaciror
HRIRIRI BIBINID! C-70 R.F. By-Pass Same as C-8 —48027-B10 111
Capacitor
iyyynla C-71 Meter Multiplier  |Same as C-27 —48382-B10 112

X1 uoydeg




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment
ininliod intioied (ol it STE] 6] SIRTRRET WP AT R R a “ w g 0
Dl bR R Rlrr fAln R EleEeR]lmm] - 8 g CR- VI
B e EREEERE PR RERFEEFEE] 25 Navy Navy ‘g’& §g gé Contractot's | All Symbol
A AR I‘\ (RERT LA AT R Function Description Type Spec. &5| & |5g| Drawing |Designations
U.Q%U.U.é é %DU | QQ%%QQ%Q‘Q%QQ 2 Number Number |3 5& 88| Number | Involved
aaglaal pojglaagelaalglalaiglasl & o ! 02 §
>>5>‘>55?f>> S S A b A
:29:232@:*23:9{2%2?2229\229 J
SRR ISR 3 (N S ST S A IR I i
1 1 3 af of 1) of of 1 1f 2} 1| 1) 3} 1f 3} 1) 3| 1f 3} 1} 1] 3C-72 LF. Intermediate Same as C-14 —48037-B2 113
Ampl. Grid By-
Pass Capacitor
af 1| af 2l x| af af af 3 1) 1 1y 1 1 3} 1) 1 14 1y 1} 1} 1| 1YC-73 Meter By-Pass Same as C-13 —48410-B10 114
Capacitor
00000()‘0%000000000000000 Capacitor—Spare  |Same as Item 37 115
for C-73
IR RINIRIN B EIB N BIRIR IS RIS BN B ) LF. Intermediate 0.0003 Mfd., 5000 V. |{—48738-B2 |RE48AA131 116 {7607471-P89 |C-74
Amy!. Tank Eff. Test #(3,1.2, .8,
Capacitor 4), Mica
LF. Intetmediate 0.00045 Mfd., 5000 V. |—48739-B2 |RE48AA131 117 {7607471-P90
Ampl. Tank Eff. Test #(4, 2.5, 1.3,
Capacitor .6), Mica
LF. Intermediate  |Same as C-27 —48382-B10 118
Ampl. Plate By-
Pass
1 Meter By-Pass Same as C-13 —48410-B10 119
Capacitor
Capacitor—Spare  (Same as Item 37 120
for C-77
R.F. By-Pass Same as G-27 —48382-B10 121
Capacitor
LF. Intermediate  [Same as C-1 —48477-D2 122
Ampl. Tank
Capacitor
LF. Intermediate  0.001 Mfd., 6000 V. Eff.|—48737-B1 |RE48AA131 123 7607471-P95
Ampl. Tank Test #(10, 7, 4, 2), .
Capacitor Mica
©
)
-d
-
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Ti-6

Total Per Equipment

(

Capacitor

Capacitor—Spare
for C-89

Same as Item 37

enlmla o n\r\o‘p;’pi‘\omimfxmq\q\qw |
ST R A ) i e b e e b b e b e b 4 o o e
SR RE R EE R RE R B R R R _ & g £ 8¢
fatiial sYehol it o] kol il il lial ) Sl Gl (]l (al s _8'% Navy Navy §“.:- ‘ig ‘32 Contractor’s | All Symbol
LD R . LI [ R £ & Function Description Type Spec. 842 &, IEE Drawing |Designations
U:Q(LU.U. é QJ}QQ%%QQ%QQ%QQ "'y Number Num 3 ¥ &8 Number | Involved
fnglRRglelerrlglalaigiglaniglrriglaal A& O | 92 ©
> > Al > [AS [ B |0 B IS [E ] [ (S Bl
2igglagigiglclairiginiRie 2laie gl !
ﬁiNV"“NV‘NN ‘NVH‘NNVHNVNN'Q’HN |
nyyny YRl 111 1 1 H11 By-Pass Capacitor |2 Mfd., 2000 V.D.C. |—48708-1C RE13A488C 7605848 7607471-P96 |C-81
Paper Same as P26
S#949133 Except
Nickel Plate
Meter By-Pass Same as C-13 —48410-B10
Capacitor
Capacitor—Spare  |Same as Item 37
for C-82
Meter By-Pass Same as C-13 —48410-Blo
Capacitor
Capacitor—Spare  |Same as Item 37
for C-83
LF. P.A. Tank Same as C-80 —48737-B2
Capacitor
LF. P.A. Tank Same as C-80 —48737-B2
Capacitor
[LF. P.A. Tank Same as C-1 --48477-D2
Capacitor
LF. P.A. Plate Same as C-27 —48382-B10
By-Pass Capacitor
Meter By-Pass Same as C-13 —48410-B10
Capacitor
Capacitor-—Spare  |Same as Irem 37
for C-88
Meter By-Pass Same as C-13 —48410-B10
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

! .
Total Per Equipment | b
Lo
::::z::gfr‘wfrﬂvlv‘?v:{vnvrf?"nr?wv ) lo |
YETRY YOO Y Y el ) ] ) g1 % mg
5&5 SE‘E@E‘HHFP‘H'HFHHHHHHHP 25 Navy Navy s EX ¥§Z;Contrac_tor's All Symbol
I I (11 {1 L Ll [ g& Function Description Type Spec. g-z! 2* ‘5 g1 Drawing |Designations
SIS 1% S1e1y U,Qééqu,éu,u,éulq B Number Number |3 | o§ \8_3‘ Number Involved
RAaslaneleleR alelaa gl elalalelda| 4 S
>>5>>555>>5>b@5>>5>>5>> | |
Lall=2]=) QIO QINOI0IQINQLIQINIQICINIQ i
e B S AR B R R R
1 q 110 q 0110110 q 111011 q 1| 1JC-90 Meter By-Pass Same as C-13 ~—48410-B10 137
Capacitor
000000d0000000006000000 Capacitor—Spare  {Same as Irem 37 138
for C-90
1y a3 ) af ) af 1 1| 3y 3 1f 1} 3§ 1| 1f 3 1} HC-91 LF. Ant. Blocking [0.02 Mfd., 2000 V. Eff.|—48728-B5 RE48AA131 139 {7607471-P106/C-91, C-95
Capacitor Test #(12, 11, 10, 7),
Mica
gy a1y gy cez I.F. Antenna Series [0.0012 Mfd., 20,000 V.|—48729-5 RE48AA132 140 |7607471-P107/C-92
Capacitor Eff. Test #(16, 14, 7,
2.5), Mica
1y afy a3y 3yl ce’ Line Filter Capacitor{2 Mfd., 400 V.D.C. —48403-A10 |RE48A129C 141 |7607471-P108|C-93, C-94,
Working, Paper C-101, C-102
11yoyyooo1o11o o1 1ol cos Line Filter Capacitor[Same as C-93 —48403-A10 142
NBIBINIRIB BRI BIBIRIBIBUSIE BB BIRIR R 0 LF. Antenna Block- [Same as C-91 —48728-B5 143
ing Capacitor |
NIBIBIRIBIBIBIBIBIBIB BB IBIN RIS BB I Meter By-Pass 0.005 Mfd., 3000 V. Eff.|—48406-B5 |RE48A131 144 |7607471-P111|/C-96
Capacitor Test #09, 6, 4, 2),
Mica
ofolofolofofofofojofo2f 1 1f1 111 ofofofo]0fC-97 M.O. Frame Grounnd-|Same 25 C-41 ~48205-A10 145
ing Capacitor
ol of ot ol o of of f 0| 0l o 0] Of O] of O Of 0f 1} 1| 1} 1| 1JC-97 Meter By-Pass Same as C-13 —48410-B10 146
Capacitor
001010l 0lO1OlO1Oy0[ O30l 0l Ol OO0 Ok0iolOkO Capacitor—Spare Same as Item 37 147
for C-97
0/ 010y 0f 0/ oy of of 0/ 0 O 01 O[ Of OF 0] Of Of 1| 1) 1} 1] 1|JC-98  [Meter By-Pass Same as C-13 —48410-B10 148
Capacit
apacttor gl
00&00000000000000000000 Capacitor—Spare  |{Same as Item 37 149 2
90 for C-98 o
! -
=t -
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment

okatial ilinlis]to] i=f N AN KRR AN RN N YA A \
RS Andindied Dt D bR PRI RIS IR u - o R N
Db R R RRERRE R EREER R | E¥ (5
HiHEHHHHHHHHHHHHH = JEs B e e T e X Navy Navy £ g[S sziConcrac‘tor's All Symbol
L A LI o NI E & Function Description Type Spec. gs| &- £ g| Drawing |Designations
Q!Q é UL QYL éé Q10 é Q1 % OIJ] @3 Number Number |3 8& |g8, Number | Involved
agglanglslsrnlglangisloalglidiglanl & © . 9=l
>>5>b355p>5>?53>>5>>§>>
2R glnlRRIRIRIRIF[LR 8 LRIg[2RE[21R |
H‘N‘V—HNV‘NN-—tN!{‘r—(iNlN,V‘ﬂlNV'—‘NVH‘N i
111 yyy1yo oo of 0 0| 0 0 J R.F. Pick-up Same as C-14 —48037-B2 150
Capacitor
y1nyy1yl1l R.F. By-Pass Same as C-27 —48382-B10 151
Capacitor
Hoo1yoo1y H.F. M.O. Compen- {Automatic Variable 1 152 |7607471-P115/C-100
sating Capacitor
0p 0l Ol of O O] O] O Line Filter Capacitor|Same as C-93 —48403-A10 153
111110 00 d R.F. Pick-up Special Air 1 194 17607 71-P116{C-101
Capacitor
Hi1300 00 Insulator for C-101 {Isolantite 37 [7407320-P3[155 |7408372-P1
11 1 13 11 0| 0 0| O Insulator for C-101  |Isolantite 1-1/2 Long x 29 156 |7408372-P6
3/4 Dia.
of 0| 0; o] O o 0] O} Line Filter Capacitor|Same as C-93 —48403-A10 157
o 11141111 H.V. Filter 6 Mfd., 2000 V.D.C. {—48730 RE13A488C 1 158 17607478-P1 |C-150
Capacitor Working Paper
o 11111111 M.O. Filament 6 Mfd., 1500 V.D.C. |—48731 RE13A488C 1 159 |7607478-P2  |C-151
Capacitor Working Paper
L1111 Bias Filter 5 Mfd., 600 V.D.C. —48733 RE13A488C 1 160 (7607478-P3 |C-152
Capacitor Working, Paper
o 1111111 Bias Filter 30 Mfd., 600 V.D.C. |-48732 RE13A488C 1 161 17607478-P4 |C-153
Capacitor Working, Paper
U1yl Bias Filter Capacitor\3 Mfd., 600 V.D.C.  [—48734 RE13A488C | 1 162 |7607478-P5s  |C-154
Working, Paper
o] 0] 0} 0] O] 0] 0] Of Suppressor Capacitor}0.5 Mfd., 400 V.D.C. |—48205-A 2 163 |N-27551-P97 |C-250
Working, Paper
0l 0: 0] Of 0, 0] O} O Suppressor Capacitor[Same as C-250 —48205-A 164

X1 uopdeg




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

T
Total Per Equipment ! { !
i [
pribeliat iatiaking jmf IS4 i il RARARANA ML RAL LAl diAl ALY :
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EILE R RN U AR UREA 58 Function Description Type Spec. &3 B & &) Drawing |Designations
uqéqqééé ‘Qéqq%éQQéu’u.%qq ] Number Number 5 & |§8 Number Involved
paglidgielspniglingiglaliginniglanl & c 9= g7
> (S > > [ S[S [ 1> S > B (S ] b (S B s ] > ; i
wio Lali=} (=] (o] Q QN (=3 Lali=3 k=) Lalie] wiQ .
2RSERZIRRERIEIERISFERIZIEREIE S J |
1 0 0‘ 1 0 q oollo q 1j 0] 0| ¢ 0f 0 q 00 0‘ 0 0§C-401 Suppressor Capaciror|0.5 Mfd., 600 2 [DY-6050 |165 [N-30142-P97 /C-401, C-421
V.D.C. Working, Paper
0|1l ogol 1100 of O] 1{ Of O] 1/ 0] Of O] O} Of O] O O] O O|C-421  |Suppressor Capacitor|Same as C-401 166
0| 0 0f 0] 01 O 1f 1 0] 0| O O] O] 0| Of O] O] Of O} O; Of O] O§C-501  |Filter Capacitor 2 Mfd., +109,, 600 —48687-10 1 |7605848- {167 |7606570-P1 |C-501
Volts, Paper P25
0] 0] 0] 0f 0j Cf 1| 1J-0] 0} Of Of O] O] Of O} O 0] 0| O] Of Of O]C-502  [Spark Suppressor  |Same as C-41 —48205-A10 168
Capacitor .
010101 0{ 0f 04 1f 1) 0| 0 O 0] 0 0] Of Of 0| f 0] Of O} 0| O[C-503  {Spark Suppressor  [Same as C-41 —48205-A10 ‘ 169
Capacitor
0] 0] 08 0] 0] 0 1] 2f 0} 0] O] 0| 0| 0] 0] O] O 01 0 0 0f 0 dC-70l Capacitor 30.0 Mfd., +109, 600 {—48732-10 |RE13A488C 1 {S#1247903 (170 |7610037-P7 |C-701, C-702
V.D.C. Working, Type FL
Paper
00/ 010 00 1200 0o ofolofoolofo|oofo (())|C'702 Capacitor Same as C-701 —48732-10 171
010,010 0] 1 210 0500 00|00 0f Of 0] 0] 0of 0| O]C-703 Capacitor 0.25 Mfd., +5%¢, 1500 |—481757-5 |RE13A488C 1 |S#1258269 {172 |7610037-P§ |C-70,
V.D.C. Working, Type FL
Paper
0l ofofolol o 12 oooo oo ool o do|of o of fc704 Capacitor 16 Mfd., £10%, 1500 |—481763-10 |RE13A488C 1 [8#1291789 |173 |7610037-P10 |C-704
V.D.C. Working, Type FL
Paper
0; 01 0y 01 0f O 1} 2} O} 0| of 0} 0 0} 0} o} of of o 0f o} o] o}C-705 Capacitor 6 Mid., +10%, 2500 |—481764-10 |[RE13A488C S#1291255 {174 |7610037-P11 |C-705, C-706
v.D.C
0} 0 0f 0 0/ 0 1| 2] of of o] of of o of of 0| of of 0} of of olC-706 Capacitor Same as C-705 —481764-10 175
0] 010 0 O] Of 11 2 0] Of Of 0 OF O O} O O Of 0] O] Of O OC-707  [Capacitor 0.2 Mfd., +10%, 3000|—48527-10 |[RE13A488C 1 |S41247096 |176 [7610037-P13 |C-707
V.D.C,, Paper
op o[ of ofof of 1} 2| of of of o} 0] 0} 0] 0| 0| of o 0l of 0 4CR-701 Rectox 100 Type ""HA'" Discs 1 1541303807 {177 |7610038-P91 |CR-701,
per Stack, Connected 7709078-P4 CR-702,
1-100-1 CR-703,
CR-704,
'.O CR-70s,
-t CR-706
» Ot ol ool ool 1j2) of ol of ol 0] of of o o] of of 0] 0] 0 KICR-702 [Rectox Same as CR-701 178
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010010 1] 2} 0| 0] O O} 0] Of O o o CR-703 Rectox Same as CR-701
2010080 00 O} 0of CR-704 |Rectox Same as CR-701
2} 0f 0 of O 0} O] O OJCR-705 |Rectox Same as CR-701
21 0] 0] Of O] 0| O} O OfCR-706 {Rectox Same as CR-701
2} 0| 0| Of 0| O 0| G4 0{CR-707 |Rectox 80 Type "HA" Discs 1 CR-707,
per Stack, Connected CR-708,
1-80-1 CR-709,
CR-710
210/ 0,0 0 O O} O O]JCR-708 |Rectox Same as CR-707
21 o[ 0f Of O} Of O} Of 0yCR-709 |Rectox Same as CR-707
2| G O] Of O 0] O] Of O[CR-710 |Rectox Same as CR-707
2f 0} 0o of Of O Of O OJCR-711 |Rectox 80 Type "HA™ Discs 1 CR-711
per Stack, Connected
4-20-1
o 0| ol Of 0] 0] O] Of O{E-250  |Armature 1i5 Volts, for B-250 E-250, E-410
of 0j 0] 0f O] Of O O ofE-251  |Commutator Brush [3/8 x 1 x 1-1/2 for B-250 E-251, E~401,
N E-421
of 0, 0| 0j 0f 0f O] O OJE-252  |Speed Reg. Brush  {5/32 x 1/4 x 1/2 for E-252, E-263,
. B-250 E-402, E-422
oo ool ool o OlE-253  |Comm. Brush Holder|{For B-250 E-253, E-403
0 0| 0| of 0| Of 0 O O{E-524  |Speed Reg. Brush  |For B-250 E-254, E-404
Holder Assembly
0} 0] 0] Of 0] 0| O] O OE-255 |Comm. Brush Holder|For B-250 E-255, E-405
Spring
O 0] Of (8 O O O} O O|E-256  |Speed Reg. Brush  Spring Stecl—A Part E-256, E-406
Holder Spring for B-250
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LI |.§|.}‘ Lty |_! L L1 €S Function Description Type Spec. A ‘S g! Drawing |Designations
it Um@lé é éU_ o J) © Qié?é U’U (OGN ST ] B Number Number & ; && (2| Number Involved
o.piéqe% nalglhriggleaiglaialgiRa] A © i o G
el B D) Tl Ba] sl Pl el teetta) e Py e =l = | L
Loli=N=] Eai=i=) [<] <] Cali=3 =] Eal=R<ii=] Eoli=31=] bafi=Y{=] Eali=] : |
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ol ol of 0o ol of o ol of of 0] 0 o of 1] 0l of 1] of of 1| O|E-257  |Comm. Brush Holder|Bakelite for B-250 8 195 IN-30142-P9 |E-257, E-407
Rigging Insulation
0000l ol OO0l Olololojolifolc] ool OE-258 [Main Pole Coil For B-250 8 196 |N-10142-P10 |E-258, E-408
Ol ol ol olojCtolof ool 0fcol o)1l oo ol o 1) 0E-259 Interpole Coil For B-250 8 197 {N-30142-P11 JE-259, E-40%
00/ 0lo0C of of o]0l OOClojo1fciollloo]il OlE260 Spccd Reg. Sprmg For B-25¢ 8 198 |N-30142-P15 |E-260
0/ 0/ 010/ Ol Of O O Of O] O} O O] O] O} Ol 1] 0f O 1f 0§ 0| 1JE-261 Armature 230 Volts, for B-250 8 199 |N-30141 E-261, E-430
0,0 0100 O Of 0]0IC O OO0l OO0 ¢ 1 ool 1JE-262 [Comm. Brush 3/8 x1x1-1,2 for B-250 26 14259 200 IN-27550-P2 {E-262
0/ 0/ 0l 0r 001 Of 0] 0] 0| 0] O} O] 0} ¢ 0| 1} ¢ O 1] Of O] E-263  Speed Reg. Brush Same asE-252, for B-250 201
000000 Of Oy O] O] OO GjOf 0f O] 1f O O| 1{0f 0f 1JE-264 [Comm. Brrsh Holder|For B-250 8 202 [N-30141-P4 1E5-264, E-423
0/ 0] 000 Of 0] Of O] Of Of O} O] 0| O Of 1] Of Of 1| O] Of 1}JE-265  |Speed Reg. Brush For B-250 8 203 {N-30141-P5 |E-265, E-424
Holder Assembly
00,010 0/0]0f 010 C|0]0|Ojoj0fof1 of0f 1 of0j 1JE-266 |Comm. Brush Holder|For B-250 8 204 |N-30141-P7 |E-266, E-425
Spring
0,0l ofololofgol o ofojofoloooto1doliloo HE-267  |Speed Reg. Brush For B-250 8 205 |N-30141-P8 |E-267, E-426
Holder Spring
0,0/ 0O O 0jofOoCloyo Cololo 1 o0 1 of ol HE-268 |Comm. Brush Holdet|[For B-250 8 206 |N-30141-P9 |E-268, E-417
Rigging Insulation
0! 0/ O 0] O] O OF Of O] O} O O] G 0] O O] 1 ¢ 1) 0] 0l 1jE-269  |Main Pole Coil For B-250 8 207 |N-30141-P10 |E-269, E-428
0/ 0] of o] ol o of of of 0| of 0 0] ol o] 0 1, of 0] 1f of of fE-270 lIaterpole Coil For B-250 8 208 {N-30141-P11 |E-270, E-429
0 0 of 01 0 of Of O O} ol ol ol ol ofof of 1idlailo o B Speed Reg. Spring  [For B-250 8 209 [N-27550-P15 [E-271
0,01 0)0 O opopoboreiof o0 oloi 1111ty E272  Armature Armature for G-250 | 8 216 |N-30144 E-272, E-457
i ; !
H ! i
GOooooooaooo 0' O o1 51 I 11 1y HE-273  {Brush 4 x 1/4x1-1/5 for P25 711 IN-30144-P21 (E-273, E-451 g.
, G-250 : a
0 ]
. 0/ 0[O 00 0f 0 Of OO Ofofofof o111 111 1 1fE-274 |Brush Holder For G-250 8 1C-21339 1212 {N-30144-P22 |E-274, E-452 s
N i )-(
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0l o0 of 0| 0| of 0f 0} 0| O} 11 1] 1 11 Brush Holder Spring |For G-250 8 N-30144-P23 |E-275, E-453
0 0j0j0jo[0fo Brush Rigging For G-250 —61067 29 N-30144-P24 |E-276, E-454
Insulz:ion
o] ol o] O O 0] of 0 Main Pole Coil For G-250 8 N-30144-P2 |E-277, E-455
0l o 0; O 0 0| O] O Interpole Cotl For G-250 8 N-30144-P7 |E-278, E-456
0l 0| o] of 0 0] 0] O Armature Armature for G-251 8 N-30145 E-279, E-474
0] 0| 0] O 0| 0] O O Slip Ring Brush 3/8 x 5/8 x 1-1/8 for 26 N-30145-P31 [E-280, E-281,
G-251 E-282, E-461,
E-462, E-463
01 0| 0 Of 0] 0| Of O H.V. Commutator (Same as E-280 for G-251
Brush
O] 0f 0| Of O] 0j 0| O] L.V. Commutator  |Same as E-280 for G-251
Brush
0} 0| 0] O 0] 0| O} Of Slip Ring Brush For G-251 8 N-30145-P34 |E-283, E-464
Holder
01 0| 0 Of 0 0} Of Of H.V. Comm. Brush {For G-251 8 N-30145-P35 |E- 284, E-465
Holder
0 0] 0] 0§ O] O Of Of L.V. Comm. Brush |For G-251 8 N-30145-P36 |E-285, E-466
Holder
0§ 0] O} OF Of Of O O Slip Ring Brush For G-251 8 N-30145-P37 |E-286, E-467
Holder Spring
0 0| 0y O 0 O] O] Of H.V. Comm. Brush [For G-251 8 N-30145-P38 |E-287, E-468
Holder Spring
0 0| 0} Of 0} 0| O] Of L.V. Comm. Brush |For G-251 8 N-30145-P39 |E-288, E-469
Holder Spring
0 0! 0| O O} O] O} O Slip Ring Brush For G-251 8 N-30145-P40 {E-289, E-290,
Rigging Ins. E-470, E-471
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U0 | [V 1IN SISTHN SISTIN o151 oy Number Number 3 SE g8  Number Involved
Q\aéqqééé.qéqqé%qqéqq%qq A © e
> > A= >SS [SP S B RS S s !
] R N S A e B e B e Y B | ]
DS tnTPIR S PN N PNy D pe RIS IR B ERTI R teat {
ol olofclolofcjclo]olofojofofclily 11 1 1E-29 L.V. Comm. Brush [Samec as E-289, for 228
Rigging Ins. G-251
ojcicjolciclclololoofciofejcf 111l 1E291 H.V. Comm. Brush [For G-251 —61232 29 1C-19696 229 [N-30145-P42 (E-291, E-472
Rigging Insulation
Q0 0/ Clo oo CEolcC q cioloc]cloc)ol ol ¢ 11 1]E-292 Main Pole Coil For G-251 230 [N-22042-P3 |E-292
olofofololofcfc]ciolofclofolcfo ooty 1jo] ¢|E292 |Main Pole Coil For G-251 ! 231 i{N-23508-P3 |E-292
olojclociclclofolofofofofolclil 1 1fofo o0 0E-292 [Main Pole Coil For G-251 232 [N-27554-¥3 [E-292
17000l 1ol ofolol 1fclof 1l ool of o ofof o0 of O §E-401 Commutator Brush [Same as E-251, 33
for B-401
10,01 2100} c|of 1) 00 10| 0] 00 o]0 0j0f0f 0| fE-402 |Speed Reg. Brush  Same as E-252, 234
for B-401
110 O 1} 0] 0f o q 1;0/ 0 1|0/ 0/ 0l 0] 0] Of O] 0 q 0 qE-403 Commutator Brush |Same as E-253, 235
Holder for B-401
10010000100‘1000000000100!3‘404 Speed Reg. Brush Same as E-254, 236
Holder Assy for B-401
110 of 110l ol of of 1{ 0 of 1/ 0 of of ol of of ol 0} o} 0] AE-405  |Commutator Brush {Same as E-255, 237
Holder Spring for B-401
1,0/ 0f 1] 0 O] Of Of 11 0j 0] 2| 0] Cl 0] 0] 0] O] O} O Of O] OfE-406  {Speed Reg. Brush  |Same as E-256, 238
Spring for B-401 Supplied
with E-402
1OOJI0000100100000000000E-407 Comm. Brush Same as E-257, 239
Holder Rigging for B-401
Insulation
11010} 11004050 1} 0 0f 1|00} 0] 0 0] Of 0 0] Of 0] OfE-408  [Main Pole Coil Same as E-258, 240
for B-401
170010000010 q 1)0{ 0{ 0f 0] 0] Of Of 0] Of O] OfE-409  |Interpole Coil Same as E-259, 241
9 for B-401
L
© l
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paglda aiglaaigglialglagglaa) 4 dE g
> 1> S b IS SIS > (S [ > Sl e[S B 1]
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1 0] o] Of 1100 1 0] 0| Of 0] Of O 0] 0| O J Armature Same as E-250,
for B-401

Commutator Brush
Specd Reg. Brush
Comm. Brush Holder

Speed Reg. Brush
Holder Assembly

Comm. Brush
Holder Spring

Speed Reg. Brush
Spring

Comm. iSrush
Holder
Rigging Insulaticn
Main Pole Coil
Iacerpole Coil
Armatute

Brush

Brush Holder

Sanie as E-251,
for B-421

Same as E-252,
for B-421

Same as E-264,
for B-421

Same as E-265,
for B-421

Same as E-266,
for B-421

Same as E-267,
for B-421 Supplied
with E-422

Same as E-268,
for B-421
Same és E-269,

for B-421

Same as E-270,
for B-421

Same as E-261,
for B-421

Same as E-273,
for (G-451

Same as E-274,
for G-451
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aiaglaia Aialgladigiglaniglagizgidial - A © C=w©
P gl Tl Bt IR ol Tl e e DT ol < ) ol <l el |
22823 3RRIER R FRREFRIGIER SR |
1 1) a1 ofof 1)1l 110 olof oo of of JE-453 |Brush Holder Spring [Same as E-275, 255
for G-451

13121300111 111)1 200 of 0f 0] O Of OJE-454  |Brush Rigging Same as E-276, —61067 256
Insulation for G-451

Uy golo1 11111 1ooofololo o ofE-455 [Main Pole Coil Same as E-277, 257
for G-451

10111 1o q 141111500l of of0f 0f 0] fE-456 |Interpole Coil Same as E-278, 258
for G-451

Hyyynyoog iz IOO%OOOO(}E-457 Armature Same as E-272, 259
for G-451

111 1p 1) 1 of of 1 3] 1§ 1) 111 13 ol ol oo 0 O 0f fE-461 |Slip Ring Brush Same as E-280, 260
for G-461

iy yoop1 1111110 0 o oo of o OJE-462 [H.V. Commutator {Same as E-280, 261
Brush for G-461

yiyyioo1 1y 1o o ool 0 00 OE-463 |L.V.Commutator |Same as E-280, 262
Brush for G-461

11131 oo 171 1§11 1 40|00 0f 0| O 0| O]E-464 [Slip Ring Brush Same as E-283, 263
Holder for G-461

Hyuyy oo 111111 ol o oolol of o oJE-465 [H.V.Comm. Brush |Same as E-284, 264
Holder for G-461

3y a2y ok of 13111y 1folo o ofof O 0 JE-466 |L.V. Comm. Brush (Same as E-285, 165
Holder for G-461

W1 yopop1] 11111 1§0f0 o Of Of Of 0] JE-467 [Slip Ring Brush Same as E-286, 266
Holder Spring for G-461

BUYI1 1100111111100 00 OO JE468 [H.V.Comm. Brush |[Same as E-287, 267
Holder Spring for G-461

9 nyynyyooij111 1110 0f 00 of 0 §E-469 |L.V. Comm. Brush |Same as E-288, 268
"‘ Holder Spring for G-461

-
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afap] ala alglaniglglaiaiglariglrlrl & o1 02
> 2> (Al > (SIS b > | ] > [ ] 1 (S ] >
2REICIRYSIRISIRIICIRIIISIRIGILIRRILIR
IS [SETNI R 2 I 18] SEINE RS S IE 3 IR 2 SN R Bt
1y ool 1111 1 1ol o oo o f 0 BE-470 {Slip Ring Brush Same as E-289, 269
Rigging Insulation | for G-461
yyyyy ooyl iiolooo ol oo fE-471 |[L.V.Comm. Brush [Same as E-289, 270
Rigging Insualtion | for G-461
141y yofo 11 4111100 0o 0f 0| O O OfE-472 H.V. Comm. Brush |Same as E-291, —61232 m
Rigging Insulation | for G-461
L 1113001111 11150 0 o0 0f of 0f §E-473  |Main Pole Coil For G461 8 272 {N-30145-P3 |E-473
W11y afofof 1115111100 OO0 O Of Of| fE-474 [Armature Same as E-279, 273
for G461
of1joo 1jogof0f o100 10 00 1 00 1 0f of }YF-1 Control Circuit Fuse |6 Amps., 250 V., 17-F2G 23 |#25006  |274 |7607471-P124|F-1, F-2,
Non-Renewable F-150, F-151,
01100 HOjOofOo O 1|00 110 0f Of 1| &8 O 1] Of O }F-2 Control Circuit Fuse |Same as F-1 275
100 1 3yof 1| 1§ 1f 1j o] 1] 1) of 1| 1| 1} Of 1| 1f O| 1} 1| OJF-3 Control Circuit Fuse |15 Amps., 250 V., 17-F-2G 23 |#25015 276 |7607471-P128|F-3, F-4
Non-Renewable
Ho o Yo 1ol 1131 0 141011 OF-4 Control Circuit Fuse |Same as F-3 277
010 HO/O 1] OQO| 0 1§ Oj O Of 1] O] O 1} O O] 1} Of OfF-150 |Heater Power Fuse [Same as F-1 278
0{ O 1§ 0| 0 1§ 09 01 O O} 1] O] O| O] 1] O] O] 1j.0| O| 1] O] Of Receptable for F-150 |Porcelain for 2 Fuses 5 |#1917 279 |7407907-P155
and F-151
0} 0| 1] 0] O I 0010 0 10 0 0 1 0 0 1} 0] 0] 1} 0 OJF-151  [Filament Power Fuse |Same as F-1 280
0/ 0] 0] 0} 0] O]l 1 O] O] O] O O] O} O] O O] 1| Of O] O O] O OJF-201 Main Fuse 50 Amps. 23 |S#37169 281 F-201, F202
010,00 0 0000 0006 o] of 0] 1] 0 0f O O 0f OF-202 Main Fuse Same as F-201 282
0| O] 0P 0|0 goOjof 0 0jOfO] Ol OO 1] 1j 041 1} O 1| 1|F-203 |{Control Fuse 10 Amps., 250 Volts 23 (425010  [283 {33-]-828-P18 |F-203, F-204,
F-303, F-304,
F-313, F-314
0/ 0/ 0400 0] OO0 O Oyo| 0O O 1l 11 0f 1| 1} O 1| 1JF-204 |Control Fuse Same as F-203 284
0/ 0l 0 0 0] O] Of O] O] 0] 0] 0] O] O] O O] of 1} 0] 0} 1} 0] O]F-221 Fuse 30 Amps., 250 Volts 23 S#25030 1285 F-221,F-222

X1 uoyreg




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment “ ‘ I
T T o B P Y PP P By B | L
D] OV o} i) R RF ] SRR M T AT 2 2 S o
s e o e SR sk A ) AL T ) E 1 §® wg \
55@1’54’5@&5 = E [ e o gl i e e e 2% Navy Navy gw..l ‘ég !5:«? Contractor’s| All Symbol
LD T L [ L £ & Function Description Type Spec. é-z‘ gL £ B| Drawing [Designations
Uqéqqééé .U.é«m%équ_équ. S| <g Numbser Number & | o&& |85 Number | Involved
aalelal I o e S 8% ¢
> > (A ]> (S S [SE > (3] B> 8 s> 3> (A > B [ > j P ‘
IR BRIE S B Bl e B o B F e e f : \
O et [N [ e N e e ] e [ e e e ey
0,0 0l0o0OOyOhoO O OO OO O 00 10 0 1§ 0 0JF-222 Fuse Same as F-221 286
0/0]0j o000 O oo oo o 11 1}1 1f1§ 1 }F-250 H.V. Fuse 1.5 Amps., 5000 Volts, 30 |S#3025- AC|287 |N-30144-P27 |F-250, F-451
Non-Renewable
0j 0 Ol 0] 0 O] Cf O] O] O Of 0 O] O] Of 1| 1| 1] 1} 1} 1] 1| 1jF-251 L.V, Fuse 3 Amps., 250 Volts, 23 288 |N-30145-P44 |F-251, F-252,
Non-Renewable ‘ F-461, F-462
oo clojooqopolojo oqojof oo 1111 1yF2s2 |L.V.Fuse Same as F-251 ,\ 289
!
00000l OO} Oy 0l 0, 0] 0 0] C O 1} 1} 1} 1] 1} 1} 1} 1}jF253 |H.V. Fuse 3.5 Amps., 5000 V., \ 30 |S#3024C 290 |N-30145-P46 |F-253, F-463
Non-Renewable
OO of 1/ 1fclof 1j1 1} 11 1,110 00 o of o 0f OJF-303 Control Fuse Same as F-203 291
010 ¢ 10 0 0] 0 1{0;Cl1 0f 0 00 0 O 00 C|O 0]F-304 |Control Fuses Same as F-203 292
00 o 1o ofclol1clol 1o 0foio 0o 0fc|o OfF-313 IControl Fuse Same as F-203 293
0/ 0[ 0o 10 cfofo]10fof 10 c|o ol 0fof 0 0] 0f OJF-314 |Control Fuse Same as F-203 2594
ololcjoojHoofo o 1poloo ol o of o0 of 0f OfF-331 |Fuse 20 Amps., 250 Volts 23 |S#1252688 {295 |35-]-705-P16 {F-331, F-332
ool cfoo o ofo o 1fo|0fclifo] 00 o]0 oo oiF-332 |Fuse Same as F-331 296 .
00l 1jojocfojojoiocfoj oo 0ol odo o of 0 O]F-341 |Fuse 10 Amps., 250 Volts, 1 |S#37160 (297 |45-]-409-P4 |F-341, F-351
Non-Renewable F-361
110} 01 0] 0| of o] of 0| 0| 0] 0] 0 0] Of 0| O] O] O O Of O OfF-351 |Fuse Same as F-341 298
01010 0040 ofoj0 0] 600 Of 0l of ACio o] 0f OfF-361 {Fuse Same as F-341 299
Lyyyyooly 1111110 0do oo ofF-451 H.V. Fuse Same as F-250 300
11y ool 111 Yo o of o of of of ofJF-461 L.V. Fuse Same as F-251 301
Ny n ooy oo oo o ool ff462 |LV. Fuse Same as F-251 302
DYy yoat i1 ool ool o of o ofF-463 [H.V. Fuse Same as F-253 303
0
b ojoigqoolityoo (,1 0{ C/ 0/ 0§01 000 O OO OfF-501  IFuse 6 Amps., 250 Volts, 17-F2G 23 |#25006 1304 \7606570-P7 (F-501, F-704,
© f Non-Renewable 43 142003 F-705

X1 uoyseg




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

vT-6

Total Per Equipment

mma]ainln]lolr i lnte olelelalalafalololaly 1
“ b i we @
S0 EHOTEY 0] 01 b el b ) et ] el ot 0 E 1 B [k
mRARARRRE b e REREERRERER] 35 Navy 8 & gg §%| Contractor's| All Symbol
L [ L L] A A 1Al & Function Description Type gg; g [5E Drawing - |Designations
ol oo 10 U‘qééqu’éqqéqq &7 Number & 8% lg & Number | Involved
qqégqéé%qqéqq aalglelaiglrial 4 o ©Z §7
> 1> [ ] > AR [P > (A > > (A > > (S ] > ] :
n nolglgleinig|alnigldig]nigiglnigig]a :
2ReERERRIFRFFRREEREFRE[ER |
0 0 of 1} 2] o} 0] O] 0| 0] O] O of 0 0| OfF-701  {Fuse 3 Amps., 250 Vols, 23 |#25003 7610037-P16 (F-701
Non-Renewable
2] 0f 0] 0] 0} Of O O O|F-702  |Fuse 1/2 Amp., 5000 Volts, 30 |Cat. 7610037-P18 [F-702
Non-Renewable #%024C .
2] o 0| of O] Of O] O O]F-703 - |Fuse 1-1/2 Amp., 5000 Volts 30 {Cat 7610037-P19 |F-703
#3025C
200l 0 0 0] O] 0] O O]F-704  |Fuse Same as F-501
2} 0| 0| o] 0] Of 0] O OJF-705  |Fuse Same as F-501
0] 0| o{ 0} 0; O] O} O 1|G-250 |H.V. Generator —-21232 N-27553 G-250
0§ 0| 0; O] 0| Of O] O 1]G-251  [L.V. Generator —21233 N-27554 G-251
ofj1 11111111 0§G-451 H.V. Generator —21232A 8 N-30144 G451
oj1|111511]12 0]JG-461 |L.V. Generator —21233B 8 N-30145 G461
0l0j 100} 1l 0 O 1jI-1A Heater Power Recepracle—Finish 1 |S#867324B 7607471-P136[I-1A, I-2A,
Indicator Light Outside Ferrule I3A
Black Nickel
0] 0] 1] 0} O] 1} Of O 1jI-1B Indicator Light Bulb—18 Volts, TS-51 1 |S#549474 7607471-P137{[-1B, I-2B,
0.11 Amps. I-3B, I-4B,
I-5B, I-6B,
I-7B, I-8B,
I-9B, I-10B,
[-11B,1-501C,
1-701C,
I-702C
0f 0] 1| Of 0| 1} 0} O 1ji-1C Indicator Light Lens—Amber 1 |S#549472 7607471-P138|I-1C, 1-6C,
I7¢
o] oj 1y 0} of 1; 0| O 1{I-2A Motor Soienoid Receptacle—
Indicator Light Same as I-1A
ofol 11050100 1JI-2B Indicator Light Bulb—S8ame as I-1B |TS-51

X| uopdes




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment ‘ ‘
r’\r"\rf\NN‘Nr—‘OV 1!?“‘9‘9;‘?\0'/\"/\'/‘\#’\!’\!"\(\‘(\4 : !
il inficlind ipd ip] RESTE] RIRTETRY B ERY ] 1 16) S0 o N
gl R RlaR R REE|REm@lEE] | § 8 0 g® g
aiﬁﬁ ﬁﬁﬁ:‘ﬁéﬁ A A il kil At R Navy Navy §¢3 §£ §Z Contractor's| All Symbol
S ARy AR LA IR R Function Description Type Spee. 25| &7 |5g| Drawing |Designations
QiQéQQé % .QéQQé%QQéQQéQQ 2 Number Number 8| 3% g% Number Involved
aaglaal alglaagiglaR(glRRglaR] 4 © | o2 ©¢7
] P P Bl el Pl il CAICRY ol S Y el B i | \
22glarglgiRlarIglzRg LR IElR 8 g2 R | |
:N‘v-«‘ruivrqu RS ISR S SRR g ISR I ! |
ol1y0lo 1ofolofcl1{clol 1¢clofo1|cfci 1] ofifi-2C Indicator Light Lens— Blue 1 |S#549471 |319 |7607471-P1411-2C, 1-8C,
1-9C, 1-701B
o 1jclo1ciolofc1clel 1o ol ocliclc 1ji-3a Plate Voltage Receptacle— 320
. Indicator Light Same as I-1A
o fco 30 cycferniclolclol o icloi1 ool 138 |Indicator Light Bulb—Same as 1B | 1551 3
crioo yatolcel1ofe 1 oclc1lclcclc -3¢ |Indicator Light Lens—Red 1 [S#549468 (322 [7607471-P144|1-3C, 1-10C,
[-11C, 1-501B
1-702B
yyyy gy 1o}y 1l 44 |Bias Voleage Receptacle 1 |S#867328B |323 |7607472-P145[1-4A, I-5A,
Indicator Light [-701A,
[-702A
oy gy al gy al oy a2 1)1 a) 1f 1] th4B  |Indicator Light Bulb—Same as I-IB | TS.51 ‘ 324
ININIBININIBI BB IRIS BUS{IBUE] BIRUS| BIBIE] BB | #1 Indicator Light Lens—Green 1 |S#549469 (325 [7607472-P147/1-4C
opciye|ciaf1 ool ryolol el co o o 1o cli-5A H.F. M.O. Filament |Same as I-4A 326
Indicator Light
cielyoio 1o clyo o oo 1|o o 1} o oi-sp |Indicator Light [Bulb—S8ame as I-1B | TS-51 327
cjcl1po ol 1y 1o ciifofcioafo o ifofofifooft-sc |Indicator Light Lens—Clear 1 134549470 |328 [7607472-P15C|[-5C
1ecrojocepiioctoio oo clclof1 orea |Heater Power Receptacle—Finish 1 |S#867326B 329 {7607472-P151]1-6A, I-84,
Indicator Light Outside Ferrule ; -10A
Black Nickel
nocprciclofol 1o cicoclcioc1ioclloi-68 |Indicator Light Bulb—Same as I-1B | TS-51 330
nolcrocpepeliiciclioo ool oo o-sC Indicator Light Leas—Same as [-1C ' 331
ofclyyoio yoelo oo 1o oo o ol cli7a Indicator Light Receptacle 1 |S#867327B (332 |7607472-P154/1-7A, 1-9A,
[-114, »
[-501A [ ]
s
'o aolyo ool crfololifolo 1fole il o ofi-7 Indicator Light Bulb—Same as I-1B TS-51 333 o
o d
» »




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)
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Y

Total Per Equipment i ‘
! ‘ l t m‘m P CA B G NI \ |
aallalll NNinTiat ik 1= (il AN A A ld AN A AN i
intindind g ind S0 e hd it 113 e ] w A
S o o o sl ettt Y S EBf s
EE EEEEREREFFERFFEEFERPEER] 25 . . Navy Ex| EX [§%
RN B LHE I AR AR RN Y-S Function Description Type g g |EH
RS ARSI IOOUILIS OO0 &g Number B EBe |gg
niaglala nalglanigiglanlglaiclglan] 4 o, 02 i§
> > [ > b (S [P B> [ ] > IS ] B> [ ] B> ] >
319\3 2RERERRIZIERREIERIZIERG=R
—dN?v—*INVNNHNV‘—‘NNV-—(N — e — |eN
o o 1 olo 11} 100 1§00 1 10 0 10 0 10 Indicator Light Lens—Same as 1-1C 334
o] 11 0] 0§ 1) 0 O} O Motor Solenoid Receptacle— 335
Indicator Light Same as I-6A
1001000 Indicator Light Bulb—Same as I-1B TS-51 136
of 11 0f O 1} 0} Of O Indicator Light Lens—Same as I-2C 137
piECRUIBTRVEVIB I Motor Solenoid Receptacle— 338
Indicator Light Same as I-7A
100 ol o1l Indicator Light Bulb—Same as I-1B TS-51 339
1100 140 0 1} 1 Indicator Light Lens—Same as I-2C 340
0o 1, 0{ O 1f 0j O O Plate Voltage Receptacle— 341
Indicator Light : | Same as I-6A
0 1/ 0| Of 1} o} O O Indicator Light Bulb—Same as I-1B TS 51 342
of 1/ 0 of 1] Of O Of Indicator Light Lens—Same as 1.3C 343
10/ 0j ) 0j O 1) ¥ Plate Voltage Receptacle— 344
Indicator Light Same as I-7A
1| o/ of 1} of of 1| 1 Indicator Light  |Bulb—Same as 1B | TS-51 345
10]0 10 of 1] 1 Indicator Light Lens—Same as [-3C 346
1] 0 0| O 0] O O] O Power on Indicator |Receptacle— 347
Light Same as I-7A
1] 0; 0] of 0 of of of Indicator Light Lens—Red— 348
Same as I-3C
10| 0; 0] 0] 0] O O Indicator Light Bulb—Same as I-1B TS-51 349
2| 0] 0] Of 0| O] O O Indicator Light Receptacle— 350
Supply on Same as I-4A

X| uopdeg




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

1 ,
Total Per Equipment I !
!
alninlalalal=lal e le e e falnl ] wlnlo ]l R
R EE R R R EE AR R R R R RR] _ 3 RELRT
BER CREREFFFFEEFFFREFEEFEE 25 Navy Navy 8.4 §‘5 gz Contractor’s| All Symbol
It LI AR LU ML kY B8 Function Description Type Spec. g3 &. &g Drawing |Designations
gl LRI ORI e LSOl &g Number | Number |8~| EE |l Number | lovolved
aoéqq anigloiniglgladiglairlelair] A © . Y= o
> > [S]> > [Sls[SE B (S B Sl B (S S ] ;
2121121221 ISIL IR IZI21RIRIGISIRIZIZIRIS]S 1R | !
e N [ e e e (S e e N e N e e e e
ol oo ol o of i} 2ol ofo]o]ooloolo oo ofc|o| ofI-701B |Indicator Light Lens—Same as 1-2C 351
olojof ool of 1 2o ofc]ofofofofojolofofo oo ofl-701C |Indicator Light Bulb—Same as I-1B TS-51 352
ool ol ol ol of 1] 2] of of o ¢ of of ¢f of o c| o] 0] of ¢| O]I-702A |H.V. on Indicator [Receptacle— 353
Light Samc as I-4A
ol ofof oo o120 o ofofofoof of ol of o 0] C| 0] C}I-702B {Indicator Light Lens—Same as I-3C 354
0 O d o ol of 1} 24 0 of of o o o] o} o ¢ ¢] 0} 0 ¢} €} ¢J1-702C ilndicator Light Bulb—Same as I-1B TS-51 355
BRI BIBIE! B B BIN1S BINISIN BURIE! BIRIE| BiN1 181 Frequency Meter  |Jack and Cup — 49110 6 356 |7607472-P172{]-1
Jack Assembly
111{of111oofof1rfcga 10 of1 101 101 YK-1 Thermostat Relay  [Single Contact, 7 |7609921-P1(357 [7607472-P175(K-1
Normally Closed, Coil CX-1968
to Operate on 11 V.
D.C. -23% +45%
Volts ac 12 M. A, Con-
tact to Make and
Break 5 Amps., 230
v.D.C.
11110111/ 00 o1 1cli1f1oo1 1 of1 1ol i|K-1A |Contact-—Stationary [For K-1 7 |S#2964 358 |7607472-P176|K-1A, K-12A
1o 1{1oclelicoofl 1 i cll YK-1B [Contact—Moving [For K-1 7 (S#2071 159 |7607472-P177|K-1B
o ogololyifcifolofilyol ol YKIC  |Coil For K-1,11V.DC, 7 iCoil "1 1360 17607472-P178(K-1C
12 M.A.
Hojclioolclo o clolo oo o o 0o 0 C|oldK-2 Starting Contactor {3 Make, Rating 4 7 |CXA-2995 (361 [7607472-P179|K-2
Relay Amps., 115 V.D.C. 7606138
P17
00 0looololclo o olo]oojoloolofl 10 1 HK-2 Starting Contactor {2 Make Contacts, No 7 [CX-1969 [362 |7604878-P2 |K-2
Relay Blowout Coils, Con-
tacts to Carry 1 Amp. "
at230 V.D.C. to Oper- 0
ate at 1150r 230 V. 12
0 D.C. -23% +45% )
Ny Voltage 3
N X




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Conﬂnued)

‘8T%-6

Total Per Equipment

115 V.D.C.—TBL-12
230 V.D.C.—TBL-12"

220/3/60— TBL-11

440/3/60—  TBL-12

230 V.D.C~TBL-13
440/3/60— TBL-13

115 V.D.C.—TBL-13

ho

TBL-7
T
TBL-6

736V D.C.— TBL-7
115 V.D.C— TBLG
7% V.D.C— TBL&
15 V.D.C— TBL

220/3/60— 1BL-10
440/3/60—

440/3/60—

230 V.D.C.— TBL-5

440/3/60—

TBL 5
TBL 3

230 V.D.C.— TBL-3
115 V.D.C.— TBL-2
230 V.D.C.— TBL-2

115 V.D.C.— TBL-3
440/3 /60—

Symbol
Designations

Function

Description

Navy
Spec.

Number

nent

fr.

Component

- Mfr. Desig.

Com
Contractor’s

Item No.

All Symbol
Designations
Involved

(=
]
[

()
o
(=
[
—
(=)
(=)
[o]

[
(=)
(=)
(=]
(=]

K-2

K-2A

K-2A1

K-2A2

Starting Contactor
Relay

Contact—Stationary

Contact—Moving
L.H.

Contact—Moving
R.H.

Contact—Stationary
Contact—Moving

Contact—Stationary

Three Pole, Single

Throw, Normally
Open. Coil to Oper-
atcon 115 V.D.C.
-23%, +45%, Contacts
to Make and Break 5
Amps., 115 V.D.C.

For Relay K-2

For Relay K-2

For Relay K-2

For Relay K-2

For Relay K-2

Same as K-2A, Sta.

363

364

365

366

367

368

369

K-2A,K-2C,
K-4A, K-4C,
K-11A,
K-13A,
K-13C

K-2A1,
K-2C1,
K-3A2,
K-3B2,
K-4Al,
K-4Ci,
K-13A1,
K-13C1,
K-16B2

K-2A2,
K-2C2,
K-3A1,
K-3B1,
K-4A2,
K-4C2,
K-13A2,
K-13C2,
K-16B1

K-2B, K-4B,
K-13B

K-2B, K-4B,
K-13B

Xi uopdreg




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment E
i
e ienled | ey = O Lol End wivi|vifenfenienied (e
it e Y g Ay A ) e | e o
zé‘éa‘a‘aﬂa‘éd AR EIEE G EEE L Sl AR L) R g g% v g
I [ [ | e e e B S Gl Gl AT (it i Navy Navy g« éﬁ"’ ’§Z Contractor’s| All Symbol
Cep pupn AR LY UL e B Function Description Type Spee. g & |BE Drawing |Designations
SISIIE 610] é _qéqqééqq éU_U_%U‘Q g Number Number |8 8E& |gY Number Involved
e e S e e e e ) S 9= 6
> > [l > (S| [Sp > [ B [Sal> > S - [ ;
o wio [} [e] vy [=)[=] Lp] QIN|IQ wy
22822 ¢ RRIERIIERREERFEREER |
1o cl1lolcicle1iolcliolofo oo 1ofl]1K2C1 |Contact—Moving Same as K-241, Mov. 370
L.H. L.H.
1ol cl1loiclclctaliolc 1 ofofciolo 1 1j0 1| 1]K-2C2 |Contact—Moving [Same as K-2A2, Mov. 371
) R.H. R.H.
10/ cl1jolclcicliofcfroflolc]ifofc]1| 1ol 1] 1jK-2D Coil Main Coil -60 V.D.C. 7 1#60 372 {7607472-P186|K-2D
11olchfofciclcalociofgclioc|i o 1] 1K2E Coil Aux. Coil for K-2 7 1#3035-34 {373 |7607472-P187|K-2E
ol ol c|o|lololcjclolofc]1fofofc]1lc oo o]0l oK-2R Resistor for K-2 500 Ohms, Salt Water RE13A372) 7 |For Relay |374 |7607472-P188|K-2R
Immersion Type, CX-2995
Vitreous Enamel
Coating
1olcf1olclcclaiocyofloc|tofc|1f ool K3 Field Contactor Two Pole, Single —29327 7 |CX-1970 |375 |7607472-P191/K-3
Relay Throw, Normally
Open, with Blowout.
Coil to Operate on
115 V.D.C. -23%
+45%, with 300 Ohms
Series Resistor
ol 1 ¢clol1iclclclol 100 1f0]0oftlfc|oj?lfofo]K-3 Field Contactor Two Pole, Single -29327 7 {CX-1970 376 {7607472-P192 K-3
Relay Throw Normally
Oren, with Blowout
Cotl to Operate on
230 V.D.C. =239,
+45% with 3000
Ohms Series Resistor
vuaodiitoaoclil 1ol il ol 1lofaf1lof 1i 1JK-3A  [Contact—Stationary |For Relay K-3 7 142072 377 17607472-P193|K-3A, K-3B,
K-16A
111lol1i1iolofol 1l 1i0f11i0f01]1]o]1i1]of1]1K-3A1 [Contact—Moving |For Relay K-3, 7 378
R.H. Same as K-2A2
11100l 11 1) 0l of of 1] 1|0l 1] 1j 0l of 1] 1] of 1| 1} 0] 1| 1jK-3A2 |Contact—Moving |For Relay K-3, 7 379 g
: LH. Same as K-2A1 4
) 0
.", 1100 1) 1 of of of 1} 1) of 1} 1} of of 1} 1} O 1} 1} ¢} 1} YK-3B  |Contact—Stationary Same as K-3A, Sta. 380 =




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)
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Total Per Equipment

715 V.D.C.—IBL-13

230 V.D.C.—TBL-13

220/3/60— TBL-11

230 V.D.C.—TBL-12
440/3/60— TBL-12

440/3/60— TBL-13
115 V.D.C.—TBL-12

TBL-6

220/3/60— TBL-6

230 V.D.C.— TBL-6
440/3/60—

115 V.D.C.— TBL-6

440/3/60—  TBL-7

230 V.D.C.— TBL-7

220/3/60— TBL-10
115 V.D.C.— TBL-7

115 V.D.C.— IBL-5
230 V.D.C.— TBL-5
440/3/60—  TBL-5
115 V.D.C.— TBL-3
730 V.D.C.— TBL3
440/3/60— TBL-3
115 V.D.C.— IBL-2
230 V.D.C.— TBL2

Symbol
Designations

Function

Description

Navy
Type

Number

Navy
Number

nent

T.

o e

Component

Mtr. Desig.

Contractor’s
Item No

Contractor’s
Drawing
Numbet

All Symbol
Designations
Involved

St
(=]
—
[e]

—t
[
(]
-t
(=)
[

K-3B1

K-3B2

OK-3R1

K-3R2

K4

K-4

K-4

Contact—Moving
R.H.

Contact—Moving
LH.

Coil—for K-3

Resistor for X-3

Resistot for X-3

Starting Contactor
Relay

Starting Contactor
Relay

Starting Contactor

Relay

Same as K-2A2, Mov.
R.H.

Same as K-2A1, Mov.
LH

115 V.D.C. for Relay
K-3 on 115 and 230
v.D.C.

For K-3, Item 375, 300
Ohms Salt Water
Immersion Type
Vitreous Enamel
Coating

Ohms Salt Water
Immersion Type,
Vitreous Enamel
Coating

Three Pole, Single
Throw, Normally
Open, Coil to Oper-
ate on 230 V.D.C.
-23% +45% Con-
tacts to Make and
Break 2 Amps., 230
v.DC.

Three Pole, Single
Throw, Normally
Open. Coil to Oper-
ate on 230 V.D.C.
-23%, +45% Con-
tacts to Make and
Break 5 Amps., 230
V.D.C.

For K-3, Item 376, 3000

—29329

—29331

RE13A372)

RE13A372)

RE13A372)

~J

44

Coil “H"”

CX-2996
7606138-
P15

Z-1859

CXA-2996
7609921-P8

381

382

383

384

385

386

387

388

7607472-P201

7604878-P4

7607472-P196

7607472-P197

7607472-P198

7607472-P200

K-3R1,
K-16R

K-3R2

X| uoyseg




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment !
b atiatiad led (=4 indint Dl oA hdid Raliad el Ealialind (R0 |
Dl Bl L RE NPT Bl N o« . Cl H
eis sree e o e = el el e s . § ) 89 b
et (= b Yt Bt et [ [ b e e e gl e e i e e 28 Navy Navy S §5 §Z Contraqtor's Al!Sym})ol
f, | |, |‘ . I, I. ll i. ’, l. l' |. 1. Eﬁ‘n Function Description Type Spec. & g, |B g| Drawing |Designations
QUéQQ%éé .QJ’QQéJ:QU_ QO QR] «»'8 Number Numbe 3 38 |g.8] Number Involved
cAiglala AlelinkelanislRielal| 7 ° ) S
B> > [ > (SIS ISP > (S b [ ] B (A B [ |
nigiStniaiglsiclnio (s S alslnlo Q
SRR[FERERIEEREIFREEER FARIFER
ol 1jolop1icloclol1f of of 1j0f 0f O 1j 0f O 1} 0] 0] 1JK-4A  |Contact—Stationary |Same as K-2A, Sta. 389
0 1 cjoj1clcfolo 1clol 100010 of 1| of 0| ]K-4A1 |Contact—Moving  [Same as K-2A1, Mov. 390
. L.H. L.H.
o 1 opol1cclolol 1ol 10/ clol 1o o 1o 0 1{K-4A2 [Contact—Moving [|Same as K-2A2, Mov. 391
R.H. R.H.
0| 1| opo 1fclojcfol1clol 1o ofo1ic)olifofol|K-4B |Contact—Stationary [Same as K-2B, Sta. 392
O/ 1jcloj1fclciolojofof10 ofo 1 0f0 1 cf 0 IyK-4B |Contact—Moving |Same as K-2B, Mov. 393
of1iorojaicycioorool1iolctol1ofo 1 ool K-4C  |Contact—Stationary {Same as K-2A, Sta. 394
0110101 1croclo1clol 10 cfol ool ofof 1|JK-4Cl |Contact—Moving [Same as K-2A1, Mov. 395
L.H. LH.
ojniofojrcpepclol1oof1ocfo1fo o 1|0 of yK-4C2 |Contact—Moving |Same as K-2A2, Mov. 396
R.H. R.H.
01100 cicleiol1o]of1olcol 1o o1 c|ol 11K4D [Coil for K-4 Main Coil, 115 V.D.C. . 7 |#105 397 (7607472-P207{K-4D
op110lop1cjclc]ol 10 o1 ofc|ollofo|1fof o 1K-4E Coil for K-4 Auxiliary Coil 7 |#3035-37 |398 (7607472-P208!K-4E
0| 1] 0l 0] 1, ol o] of o 1{ of o] 1| 0] ¢f of 1} o] o} 1| o} o] 1|K-4E Coil for K-4 Auxiliary Coil 7 |#3226-38 {399 |7607472-P174|K-4E
Ol Ljcioj1rolciolol1y0fof1fo cfoj1ofo 1] 0o jK-4R |Resistor for K-4 1700 Ohms, Salt Water RE13A372] 7 |For Relay 1400 {7607472-P209K-4R
Immersion Type, CX-2996
Vitreous Enamel
Coating
0) 11010 1 0fc]ojo 1 ofof 1 o oot clol 1] oo yK-4R {Resistor for K-4 2500 Ohrms, Salt Water 7 |For Relay 1401 [7607472-P210|K-4R
Immersion Type, CXA-299
Vitreous Enamel
Coating
0[ 0; 0l 00| 0f 0f o o 0f o] of 0 of of 0 o of 1| 1t 1} 1| 1K-5 Slow Pick-up Relay |One Make Contact, 44 17-1857 402 |7604878-P9 (K-S »
Coil and Resistor for b4
115V.D.C.-23% 3
0 +459% Voltage 0
"', 3
~ X




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continved)

Te-6

Total Per Equipment

230 V.D.C—TBL-13

.C—TBL-12"

220/3/60— TBL-11

115 V.D.C.—TBL-12
440/3/60— TBL-12

115 V.D.C—1BL-13
440/3/60— TBL-13
230 V.D

e
i

TBL-7
TB
TBL
TBL-5
TBL-3

115 V.D.C.— TBL-5

Contractor’s | All Symbol
Drawing |[Designations
Number Involved

g
Navy Navy § &
Function Description Type Spec a'z
3
&}

Symbol
Designations
JIremNo.

Number Number

230 V.D.C.— TBL-6

220/3/60—

230 V.D.C.— TBL-5

440/3/60—

115 V.D.C.— TBL-3

230 V.D.C.— TBL-3

440/3/60—

115 V.D.C.— TBL-2

230 V.D.C.— TBL-2
Component
Mfr. Desig.
Contractor’s

115 V.D.C.— TBL-6
440/3/60—

230 V.D.C.— TBL-7

440/3 /60—

220/3/60— TBL-10
115 V.D.C.— TBL-7

bt
[y
bt
[y
1

—
[
[
—t
o
o
(=)
(=]
o
(=)
(o)
(=]
(=]
S,
(=)
(=)

K-6 Keying Relay Three Pole, Single —29169 1 |7604741-
Throw, Two Breaks G12
per Circuit, Normally
Open, Contact Rating
5 Amps. Coil to Oper-
ate on 115 V.D.C.

g

7607472-P211|K-6

oo oo 111 111y 1 Y1 }K-6 Keying Relay Three Pole, Single 1 [S#867353 404 7607472-P212(K-6
Throw, Two Bréaks 7604741
per Circuit, Normally G6
Open, 5 Amps., 2000 For Re-
V.D.C., Coil to Oper- placement,
ate on 115 V.D.C. Use Item
403

of ol 0o 000 0ofo o 1111 K7 Compensating 1 Make Contact, Coil 7 |CX-2119  |405 |7604878-P5 (K-7
Capacitor Relay and Resistor for 115
V.D.C. 239 +45%
Voltage

Ol O 1/ 0§ O 1] O] Of O] O] 0] O] O] Of O] O}K-8 M.O. Overload Single Pole, One —29138 1 |S#1161104 406 |7607473-P220|K-8
Relay Throw, One Break per
Circuit, Normally
Closed, Contact Rat-
ing 0.5 Amps., 230
V.D.C. Operating
Coil 0.1 t0 0.4 Amp.,
50 Ohms, Reset Coil
230 V.D.C.

of 0/ 0/ 0 0] 0] O OO 10 0] 1| O O 1K-8 M.O. Overload Single Pole, One —29074 1 |S# 407 [7606174-P21 K-8
Relay Throw, One Break 11550978
per Circuir, Normally
Closed, Contact Rat-
ing 0.5 Amps., 230
V.D.C. Operating
Coil 0.25-0.7 Amps.
Reset Coil 230 V.D.C.
2400 Ohms

X1 uopes




ELECTRICAL PAR7TS FOR MODEL TBL SEKIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment
oo ol gal=lels e oo e ol on el
Conl G o bR R R AR R R AR ERERE| 8 £ B2 %
FEEERRERFEF-EREEARREEELE] 28 Navy Ny £ £3 £2| Contractor’s | All Symbol
I‘ [A‘ [ |,l|' L1 B A A R Function Description Type Spec. Er I S ' Drawing |Designations
Q-Mié b U‘é é éu.‘u. CL O % é SIS SISINN 61 5] Eu Number Number 5] 2& 15,81 Number Involved
ccoglaa R lelaaisielaalelaalelals| 74 o 9= S
ot ) B N e BN e i g B e B e |
v‘\.O‘ Lali=4 Qo (=2 LaliedeNo) Uglle) Lali=} vy H
] B S S B e B B B ; ?
0; 0} 0l 0] 0, Of 0] 0§ O] 0f 0] O O] O] O] O] 1| Of Ol 1} Of O] 1]K-8A  |Contact—Stationary [For Relay K-8 1 |S# 408 K-8A, K-10A
: 1058889 K-14A,
K-154,
K-17A,
K-18A
of 1y ool 1clcfofo 100 10 0fofoofoof oo ofks8A |Contact—Stationary |For Relay K-8 184 409 |7607473-P2211K-84, K-10A
1202083 K-14A,
K-154,
K-17A,
K-18A
00/ 0 0] i 0 6f of 0| 0 0] 0] 0 0 0] 0] 1| of 0 1} ¢} of YK-8B  |Contact—Moving  {For Relay X-8 1 (841156277 |410 K-8B, K-10B,
K-14B,
K-15B,
K-17B,
K-18B
o100 1 ool oo 1ofo 10 0o oo oo of fK8B |Contact—Moving |For Relay K-8 1 |S41202082 1411 |7607473-P222K-8B, K-10B,
K-14B,
K-15B,
K-17B,
K-18B
0/ 0 0jolofofoycjoloiaoooool1ool ool JK8C |Reset Coil For Relay K-8 1 [S#878398 (412 K-8C, K-10C
0/ 1100 110} of of of 1{ o] o 1] 0/ of 0 o} o] o 0] of o O|[K-8C  |Reset Coil For Relay K-8 1 |S#1158888 413 |7607473-P223|K-8C, K-10C
0 0] 010 0] 0y 0f 0] 0 | 0 010 0 OO 1} 0f0f 1] 0of O YK-8D  |Operating Coil For Relay K-8 1 |S#1156527 (414 K-8D,K-14D,
, K-17D
of 1) 0o 10 of 0o 1 0f of 110 o] 0 0 0] 0| 0 of o] K-8D  |Operating Coil For Relay K-8 1 |S#1158883 (415 |7607473-P224|K-8D, K-14D)j
K-17D
o100 1 00p 00 1olo 1ocol1olofi1 ool Base for K-8 Molded 1 {3-B-1651 |416 7-A-414-P1
o 1ofojtooajol 17000 1000 10fof1do?1 Insulator for K-8 |Micarta 1-11/16 of 1/16 1 |3-B-1678 417
Thick x 3/8 x 11/16 P1
K-9 Not Used
)
]
W
'

X) uopdes




ELECTRICAL PARTS FOR MODEL TBL SERIES RAD!O TRANSMITTING EQUIPMENTS (Continued)

Pe-6

Total Per Equipment

Relay

H.V. Overload
Relay

Contact—Stationary

Contact—Stationary

Contact—Moving

Contact—Moving

Reset Coil

Coil

Operating Coil

Operating Coil

Throw, One Break per
Circuit, Normally
Closed, 0.5 Amp., 230
V.D.C. Operating
Coil 0.75-2 Amps.
Reset Coil 230 V.D.C.

Single Pole, One
Throw, One Break pet
Circuit, Normally
Closed, 0.5 Amps., 230
V.D.C. Operating
Coil"0.5 to 2 Amps.
2.50hms. Reset Coil
230 V.D.C.

Same as K-8A, Item 408

Same as K-8A, Sta.,
Ttem 409

Same as K-8B, Item 410

Same as K-8B, Mov.
Item 411

Same as K-8C Item 412

Reset Coil, Same as
K-8C, Item 413

For K-10

For Relay K-10

—

419

420

422

423

424

425

426

427

7607473-P231

7607473-P227

A onen]eiosie]=Jolnn in]eo e o fo funlnfn]mlalalale

S R R R D R b 2 b e ) Y u 2w

M) SR S 8] Syl Ry e Y R ) . g £.20 'w g

ﬁﬁﬁ aﬁa!ﬁa R RREEEEFEEE- BE Navy Navy §¢ %_S §Z Contractor’s | All Symbol
L g LI I'ﬁ ORI AR RS Function Description Type Spec. £S5 &7 |Eg| Drawing |Designations
qqéu_q qéu_u_ééq .éu_u_équ_ &G Number Number (g && |88 Number | Iavolved
naiglad aiglarigigleAiglrialglar| 4 © oz 87

) it ol B e ) e IR e B e B ol ,

LR GLRZIRISIDR L RBZ|LIRIGCRELIR |

C ¢ H.V. Overload Single Pole, One —29075 418 |7606174-P22 |K-10

K-10

K-10D,
K-15D,
K-18D

K-10D,
K-15D,
K-18D

X uoyideg




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment ‘ 1 t
b
Al s |- o !"'."i‘?‘?l‘?"“"""”""m:‘h‘” ‘
ot lehofed Ipd (ot RIS ] RIRTRTR] R S ) ) a o w2
it e o 1 ot | [ e 1 [0 |8 | | i | (i [ e (R e (R | § g €% wg
ﬁﬁﬁ ﬁﬁf‘ffﬁﬁ e e g i e fe 2% L. Navy Navy .é“.:: ég §Z° Contractor’s | All Symbol
LU LT AN I DL €8 Function Description Type Spec. &5 &7 |Eg| Drawing |Designations
SISIRR O1 e, o1 U,U.% o] &} %U.U,éU_U_ n'H Number Number 1§ | o§ g5 Number Involved
~aglallslelelalelatgslaklslagklaa| ©4 °© . ¢2 L
> > S 5 S [S S S S S (S e S ] >
2R 2leR eRIgIRIRIZIZIASIZISR|12I2RIE]2R ‘
H\N‘v’v—(‘N‘VNN ‘NV‘MNNV-—!NVP‘NQ‘H‘N
ol 1/ clol1/clojojo] 1 0o 10 C]O 0o of 0 Gy 0| Of Base for K-10 Same as Item 416 428
of1lctol1clogotol 1/ cyo| 1 0 of 0 0, 01 0 0] Of O O Insulator for K-10  [Same as Item 417 429
ool 110 o 1 1§ 10l o 1o o1 1 0 o 1} 0| 0] 1} O] OJK-11 H.F. M.O. Filament |Two Pole, Double —29325 7 |7609921-P6{430 |7607473-P234|K-11
Transfer Relay Throw, Two Make and CX-2122
Two Break Circuits
oo 1folo 1 y1fcio1yo o1 1o o 1o o1 o c{K-11A |Contact—Stationary {For Relay K-11, Same 431
as K-2A.
oo 1lolo i1 oo 1olof1 1o ol 1f0o 0 1| 0 OJK-11Bl {Contact—Moving |For Relay X-11 7 #3566 432 |7607473-P236/K-11B1
o0 oo oo o OLl Yoo 1fof o Yo ofK-11B2 |Contact—Moving  i{For Relay K-11 7 #3567 433 |7607473-P237/K-11B2
olo ool 1o o 1o o1 10 ofi]ofo 1o o)K-11C |Coil for Relay K-11 |115 V.D.C. for Relay 7 |Coil “"H'" [434 |7607473-P238|K-11C
CX-2122
oo 3o o 11 1ol o 1o o 1 1] 0 0] 1} of 0 1} Ol OfK-11R |Resistor for Relay {3000 Ohms, Salt Water RE13A372] 7 |For Relay 435 [7607473-P239|K-11R
K-11 Immersion Type, CX-2122
Vitreous Enamel
Coating
00 10 0 1]1]10 0 1001 150 0 1f 0 O 1} 0 OK-12 Thermostat Relay  [Single Pole, Single 7 |7609921-P5|436 17607473-P242(K-12
Throw, One Break per CX-2120
Circuit, Normally
Closed. Coil to Oper-
ate on 11 Volts, 60
Cycle
olo oo 11 yyo o 1yolo 1 1o o 10 0 1 0 OJK-12A |Contact—Sta. for |Same as K-1A, Sta. 437
K-12 :
|
0,0 140 0 1} 1f1]of o o0 1 110;0 100 1} 0 OK-12B |Contact—Mov. Fot Relay K-12 7 [#2071A 438 |7607473{P244|K-12B
|
o[o 1]oof 11200 1400 1100 oo 10 fK-12C [Coil for K-12 11 V.AC,12MA,, 7 |Coil "AB"|439 |7607473-P245|K-12C
for Relay CX-2120 ;
! [T
4
a
2
¢ :
u -
(] b
I
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipm

230 V.D.CSTBL-13

440/3/60— TBL-13

230 V.D.C—TBL-12

220/3/60— TBL-11

115 V.D.C.—TBL-12
440/3/60— TBL-12

115 V.D.C.—TBL-13

TBL-7
"TBL-6

230 V.D.C.— TBL-7

440/3/60—
220/3/60—

230 VD.C— TBL-6’
440/3/60—

115 V.D.C.— TBLT
115 V.D.C.— TBL-6

220/3/60— TBL-10

|

TBL-5
TBL-3

TBL-6
115 V.D.C.— TBL:3

115 V.D.C.— TBL-5

Symbol
Designations

2330 V.D.C— TBL3
115 V.D.C.— TBL2
230 V.D.C.— TBL2

230 V.D.C=="TBL5
440/3/60—

440/3/60—

Function

Description

Navy

Type
Number

Navy
Numb.cr

Mfr.
Contractor's

Component
Component
Mfr. Desig.

Item No.

All Symbol

Designations

Involved

o
[
[y
—_

i
(=]
o
—
o
(o]
[«

o
<
o
<
(@]
<

Starting Contactor
Relay

Starting Contactor
Relay

Starting Contactor
Relay

Contact—Sta. for
K-13

Contact—Mov. for

K-13

Contact—Mov. for
K-13

Contact—Stationary

J

Three Pole, Single
Throw, One Break per
Circuit, Normally
Open, Contact Rating
5 Amps., 110 V.A.C,,
Coil to Operate on 60
V.AC. or 110 V.AC.
with Series Resistor
175 Ohms

Three Pole, Single
Throw, One Break per
Circuit, Normally
Open, Contact Rating
5 Amps., 110 V.A.C.
Coil to Operate on 60
V.AC or 110 V.AC
with Series Resistor

175 Ohms

Three Pole, Single
Throw, One Break per
Circuit, Normally
Open, Contact Rating
5 Amps., 110 V.A.C.
Coil to Operate on 60
V.AC or 110 V.AC.
with Series Resistor
175 Ohms

Sane as K-2A, Sta.
Moving L.H. Same as
K-2A1 Mov. L.H.

Moving R.H. Same as
K-2A2 Mov. R.H.

For Relay K-13—Same
as K-2B Sta.

—29330

—29332

440

441

442

443

444

445

446

K-13

K-13

K-13

X} uoyceg




ELEC7RICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment ‘
2222F@:2¢¢¢99990@v¢w¢w¢ ; i
T IR TR e e b e e e e (= | d b | a 2o e e |2
e et A B m A R O BB SR s R Em] 8 g g% vy
?3?3?3 EEElEREFFFFFFFEEFERFEF 2 Navy Navy ‘g)@ %E gZOICon:ractor's All Symbol
A LA NI AL IRRABREA Eg Function Description Type Spec. &3 & |& 8| Drawing |Designations
U‘U'éu'u' ééu@éqqééquéqqéqq A Number Number (3 3E [g.8 Number Involved
e e o e e o = 82 |57
>b§>>335>>3>>33>>5>>3>>
B e R S R B R R e R A \ 1
olol ool 1 1l1oloyo o 1l o o 1o o 1o OfK-13B Contact—Moving  {Same as K-2B, Mov. 447
ol ol 1o of 1l 1f1]oflo 1fofof 11100 10 0 10 0JK-13C |Contact—Stationary |Same as K-24A, Sta. 448
00100 1§ 1f 1] 0] Oy Y 0] O 1} 1f 0] O 1} 0] 0] 1] 0! OJK-13C1 |Contact—Moving |Same as K-2A1, Mov. 449
L.H. L.H.
o o Yolof 11 1fofol 13ofof 11§00 1ol ol 1fof 0]K-13C2 |Contact—Moving |Same as K-242, Mov. 450
R.H. R.H.
ololHoolyjotolofo1yo o1 1o o Yoo 1fo oK-13D |Coil for K-13 Main Coil, 60 V.A.C,, 7 {#13 451 |7607473-P254{K-13D
60 Cycle
0| 0 0§ O 0] Of 1} 1] 0; O] O] O] O] O] O§ O] O O O] O} O O ‘OK-UD Coil for K-13 Main Coil, 60 V.A.C.,
60 Cycle 7 |#3%0 452 17607473-P257)K-13D
0,0 1]oiof1j0 of ofl 0f 1j0f o 1100 1|00 1} 0f 4K-13E |Coil for K-13 Auxiliary Coil 7 |#3035-29 |453 (7607473-P255K-13E
0ol ofololof1 000000 000 o0 0 o 0 K-13E Coil for K-13 Auxiliary Coil 7 |#3226-30 {454 {7607473-P258|K-13E
11000 1000 O 1] 0 O‘ 1/ 0| 0f Of O] O/ Of O] O] Of O] OJK-14 M.O. Overload Single Pole, Single —29137 1 [S#1161103 {455 {7607473-P259|K-14
Relay Throw, One Break per '
Circuit, Normally
Closed, Contact Rat-
ing 0.5 Amp., 230 V.
D.C. Operating Coil
0.1-0.4 Amp. 50 Ohms
Reset Coil 115 V.D.C.
0,0 0f0j o ofof 0y 0 0 00 0001 00l o 01 olK-14 |M.O. Overload Single Pole, Single —29072 1 |S#1155095 [456 |7606174-P19 |K-14
Relay Throw One Break per
Circuit, Normally
Closed, Contact Rat-
ing 0.5 Amp., 230
V.D.C. Operating
Coil 0.25-0.7 Amp.
Reset Coil 115 V.D.C.
620 Ohms b4
a
0 0/ 0 010{0]0]0]0]0]0j0]0j00f0Oy10 010 01 OK-14A |Contact—Stationary |Same as K-8A, It. 408 457 Y
! -]
[ .
N 1) 0] 0] 1) 0] 0 Of Of 11 O} O] 1) 0} O} O] 0] O} Of Oj 0] Of O OJK-14A |Contact—Stationary {Same as K-8A, Ir. 409 458 *
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Circuit, Normally
Closed, Contact Rat-
ing 0.5 Amp., 230
V.D.C. Operating
Coil 0.5-2 Amp., 2.5
Ohms, Reset Coil 115
vV.D.C.

Total Per Equipment
TS T G e e e i Ly b A by 2 A e
e = fd e b e 2 e i) [ | | 6 0 | [l |8 | [ [ [ 2 g g g.% u oo
o 33 A S ,
EEFE‘E&&gHHHHHHHHHHHHHHF Ls Navy Navy 8‘: §§ §z Contractor’s Al!Sym_boI
L L L L LD LI L) B Function Description Type Spec. %E & |Bg Drawing |Designations
U,QéQQé % éuu, éqqé VOOV VK] o3 Number Number -~ |3 g5 |§.2] Number | Involved
AAgllldglglerniglanigiglaRpiglaiaiglar] & CERINCE N Gl
A A A A %
w QI al
RIERERREREREERFERE AR
0] 01 0f 0 0] Of of O O] 01 ) 0] 0j O] Of 1| 0| Of 1| O} 0] 1| O]K-14B |Contact—Moving [Same as K-8B, It. 410 459
10 0] 11 0] 0 6 O 11 0| o 1} O] Of 0 O} Ol Of O] 0| Of O| OfK-14B  [Contact—Moving {Same as K-8B, It. 411 460
0} 0] 0} 0] 0] Oy O] 0f0j0fofoo O 0] 10 01 0 0f 1) 0JK-14C |Reset Coil For K-14, It. 456 1 |S#935681 461' K-14C,
; K-15C,
K-17C,
K-18C
110 0] 1) 00 0f of 1} 0| O 1} 0] O 0] 0| 0] Of O] O] O] O O]K-14C  |Reset Coil For K-14, It. 455 1 |S#1158887 |462 |7607473-P262|K-14C,
K-15C
0] 0/ OF 0] 0] 0y O] Of O 0| Of 0| O} O Of 1| O] 0] 1} 0] 0] 1| OJK-14D |{Operating Coil For K-14, It. 456, 463
Same as K-8D, It. 414
1) 0/ 0) 11 0; O OF O] 1j 0] 0f 1) 0j Of 0] 0 O] O] 0| O 0] 0] OJK-14D |Operating Coil For K-14, It. 455, 464
Same as K-8D, It. 415
1o/ cl1yo ofcjol 1o of1 o0 ofof0 ¢l oo 1o Base for K-14 Same as It. 416 465
1101 0f 1/ 0] 0 of of 1j 0} O 1] 0| o] of 0| 0f 0] 1| 0] o] 1] 0 Insulator for K-14  |Same as It. 417 466
0] 0} 0] 0} O O} O] 0] O{ O] O] 0 Of Of Of 1| O] 0of 1] O] 0f 1} olK-15 H.V. Overload Single Pole, Single —29073 1 |¢ 467 |7606174-P20 [K-15
Relay Throw, One Break per 11550968
Circuit, Normally
Closed. Contact Rat-
ing 0.5 Amps., 230
i V.D.C. Operating
Coil 0.75-2 Amps.
Reset Coil 115 V.D.C.
620 Ohms
11010 1) 0/ ¢l ojoj 10 01,0 00 o0 oo 000 OlK-15 |H.V. Overload Single Pole, Single —29140 1 |S#1161106 (468 |7607473-P266/K-15
Relay Throw, One Break per 7710112-P7

X1 uopdeg
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| U | [l AERER I TRA) RIS ) Function Description Type Spec. gzl g. icgl Drawing |Designations
U.Q‘%QQ%%J}QU, ! Uu‘u,,féw CIOIEN (G} SIEN S]5] - Number Number |87 &% (£ Number | Involved
sagliaglelgralglaasglad glalaiglaal 4 5. 9F O
> > S B S S S | (S i IS 1 () > S
nigiglwloSigStnio [glnig SiSlvnig [SinlalSnia
-—1"’\“1’-—“!‘\\"{\1NH‘!’WV‘M‘M‘NVMMV‘MMVHM
o e e e e e e -a[N RS SIS P
0| O/ Of 0, 0y C{Of C] 0] 0 0 O] OO Cf1 0 01 001 0[K-15A |Contact—Stationary |For K-15, It. 467, ‘469 ! \
Same as K-8A, Sta. | i !
Tt. 408 ’ f !
i | [
noycfrioopctofolchrio o oo o ool o ¢l ol ¢jK-15A4 |Contact—Stationary |For K-15, It. 468, : 1470 | !
Same as K-8A, Sta. ! ‘ "
Ir. 409 Lo :
i : ! , J‘ h
oo cjojoocyclooco Oi‘ O‘g grocioe l} CK-15B  |Contact—Moving  |For X-15, It. 467, 471 ¢ i
L ! | Same as K-8B, Mov. i :
| | ; ; I 1. 410 A i |
\ ! ; : j j
tolchalofofceilaailodcaodo o}- 0 OfK-15R  IContacc—Moving  |For K-15, It. 468, Same 47
| P ‘ as K-88, Mov. Tt. 411 | ‘
Cor | 3 (
0] 01 Clo oo ClCjOjO«ct0 00 ¢c|1toc¢l 1o Ii CJK-15C  |Reset Coil For K-15, It. 467, Same 473 | :
| as K-14C, It. 461 | 5 ;
1.0/ ¢} 11 0j0fof cf 10|10 0¢c|ooclolo ofof fK-15C  |Reset Coil For K-15, It. 468, " 474 | ; i
: 1 Same as K-14C, It. 462 ; ‘
. \ ! ‘ !
| i N i i
orcrojo o ofcielaioofoo o yacilioe okisD (Operating Coit  |For K15, It. 467, | ! 475 |
: | | Same as K-10D, Tt. 426 ’ i ! ;
! . i : i
1o ¢l 1ioofotelifocitc ocoocjuo ol ofk1sD [Operaing Coil  iFor K-15, T 468, | g 476 | *
! ‘ i ‘ Same as K-10D, It 427] ; ! ;
110/ c[ 1] 0 of cf |10/ c]1loloecl1ofcioloid Basc for K-15 Same as Iem 416 | » 477% -1
I ‘ ! | i i : .
i i : | : : i ! i
nolgroopciofioclic o oo Lo o Insulator for K-15  [Same as Ttem 417 ‘I 478%
! i | ! | | ! |
, ‘ | | i i i A : i i
Oi‘ ooyt 0“ ollpo ey o ¢ oo o ofk16  iField Contactor IDouble Pole, Single ; L7 (CXA-1970 1479 17607473-P273/K-15
i | : | Relay | Throw, One Break per ’ : 7609921-P4;
! b . ; ¢ Circuit, Normally | ; I
N g o ’ Open, Contact Rating : \ o
\ L) A 1 Amp., 230 V.D.C. ! ; |
: j j " Operating Coil 0.75-2 J i | | "
l Pl | | Amp. Reset Coil 115 ‘ | ?
! SRR R ‘ V.D.C., 620 Ohms, ] | 2
j : Lo °
& oo Yoloy1f1o o1 o% 0] 1 1f 0] 0] 1f 0] 0| 1} O} OJK-16A |Contact—Stationary |For K-16, Same as K-3A { 1480 | | ol
i | Sta. J 11 } 1 il
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment

Relay

Contact—Stationary

Contact—Stationary

Contact—Moving

Throw One Break per
Circuit, Normally
Closed, Contact Rat-
ing 0.5 Amp., 230
V.D.C. Operating
Coil 0.1-0.4 Amp., 64
Ohms. Reset Coil 115
V., 60 Cycle

Same as K-8A, Sta.,
It. 408

Same as K-8A, Sta.,
It. 409

Same as K-8B, Mov.
Ic. 410

wibelol bl fod =1 it i KACERARA VR R i o o |
PRI DS NSES RN I H : ! (] . K
S EYS] S S ot ] el ] e ol e g g% s .
afabal ofaf o o o bkl il alial NN (NN NN IS Navy Navy €s) &X& |§%|Contractor's| All Symbol
L1 |4“~| JH AN AR A Eg Function Description Type Spec. & &u 5E| Drawing [Designations
qq%qp\ ‘u.éu‘q'é | u.u,éu,u_équ, @aE Number Number |G 55 {5 Number [ Involved
e e e e gladiglaklglaal 4 © P2 ©
> > [S[>  S S SE e S = SS)  (S S P
niglglno S|olginlaldlnigldiS]wiglg]wlalg]vig P
LBlpIn € Indlalnd 1N I DR R [ ialinEhd inklalh d il bl d Emilop) H
0 1 o0 1o o]l 1o ol1 1 Contact—Moving  |For K-16, Same as
R.H. K-2A2 Moving R.H.
ojojojol11 Contact—Moving  [For K-16, Same as
L.H. K-2A1 Moving L.H.
11 0: 0] 1§ 0] 0| 1} 1 Coil For Relay K-16, 7607473-P277{K-16C
CXA-1970
1000110011 Resistor For K-16, Same as
K-3R1
0 0; 0] § 0] 0] 0] O M.O. Overload Single Pole, Single —29067 1 7606174-P18 |K-17
Relay Throw, One Break per
Circuit, Normally !
Closed, Contact Rat-
ing 0.5 Amp., 230
V.D.C. Operating
Coil 0:25-0.7 Amp.
Reset Coil 115 V., 60
Cycle, 620 Ohms
1 0j0 10fof 11 M.O. Overload Single Pole, Single -29139 7607473-P281|K-17
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|
Total Per Equipment 1 I
M‘M‘mNNiNMgf\l\l\‘?]\q‘\q‘?m'ﬂwmmmn]!(q i
LoR tat e of PR 6 Mttt R Yy v [ e | wg e
Sl AP mla Rk R R aRARmlRa] 8§ g g£.% Ik
ﬁiﬁfﬁ ERRERE HHH"'*PHHHHHHHHH 2% Navy Navy g‘é E‘g)-g ‘;Zo Contractor’s| All Symbol
L IR L[] [ E§ Function Description Type Spec. |85 &5 |I'e Drawing |Designations
U'U'HEU'U' é é Lo J,Quéé VO [QG [ [Qd] @'F Number Number © | § d& |88 Number | Involved
naglaaglelgnngleo gglnalglaniglan| & L S
> S SIS AR (S TS S ) (S S | ;
LIRFZDRZISIESINRIZILNIRRIZICIRIZ[LIRIZRILIR | |
r—(iN‘V‘-—‘;Ni‘fNN NV‘—QNNV'—*N‘I"—‘,NV‘HN | !
0|0/ 140 0 1] 1] 1} 0l 0 1§ 0l 0 1] 3| O] O] C| O} Of O] O| O{K-17B |Contact—Moving [Samc as K-8B, Mov. 490
It. 411
0/ 00 0 of of of o] 0] 0] o] 0| 0f o 0} 0| O] 1] O] o} 1] O OJK-17C |Resct Coil Same as K-14C, It. 461 491
Ol 0110 o 111 1o o 1o o 1 Hol o co| o of of §K-17C iReset Coil For Relay K-17 1 |S#1158889 {492 [7607473-P284|K-17C,
K-18C
0] 0/ 0] 0/ 00 0f Of 0| 0; O 0] 0| 0] 0] O 0; 1] 0 Of 1} O] QK-17D  |Coil—Operating For K-17, Same as 493
| K-8D, It. 414
00 Yool 131 1fo ol o of 110 of o000 4K-17D |Coil—Operating For K-17 Same as 494
K-8D, It. 415
0/ 0/ 3]0 0 1110 0 1o 0 1} 1] 0 0] 1} 0] 0 1} O] O} Base for K-17 Same as Item 416 495
0,0 O o 1110010 o1 10 0 oo 1o of Insulator for K-17  {Same as Item 417 496
0/ 0/ ClOjoClO]lofo]ccpol oo 0o ol o o010 OK-18 H.V. Overload Single Pole, Single —29068 1 [S#1155094 1497 |7606174-P2 |K-18
Relay Throw, One Break per
Circuit, Normally
Closed, Contact Raz-
ing 0.5 Amp., 230
V.A.C. Operating
Coil 0.75-2 Amps.,
Reset Coil 115 V., 60
Cycle, 620 Ohms
0 0 oo 1p1130/0 1yojof1 1400 ¢ 0c|o oK-18 H.V. Overload Single Pole, Single —29142 1 [S#1161108 498 {7607474-P289|K-18
Relay Throw, One Break per 7710112-
Circuit, Normally P15
Closed, Contact Rat-
tng 0.5 Amp., 230
V.A.C. Operating
Coil 0.5-2 Amps., 2.5
Ohms. Reset Coil 115
V., 60 Cycle
0 0] ¢ o ofofof of o o0 oj 00 oo o 100 If 0f OJK-18A |Contact—Stationary [Same as K-8A, Sta. 499
Ir. 408
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)
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el ] or\fv\r\o;pﬂolu m‘mmmmmm‘a
Y T e a i) 11 REY 1Y AR AR TN N NN RN A " . .
SpglRdapbRRRRRR R A ERRE R E 8 - S
CRERECEE [—*gi—« = !-“[-* [—'([—* il alial iy ] l—*‘[—d 2z Navy Navy § gé 5Z Contractor’s| All Symbol
| l il 1-$ AR |A‘ Ll & Function Description Type Spec. g= E. S & Drawing |Designations
SESH U"U‘g%é 1§ Sk qq;é O G| [ddf 43 Number Number |8 @ & '£2° Number Involved
sagleaglglehdjglaagglaalglaaglial & : o Y2 g
e e B Y S ) T S N {
n o Sl g SlSISneSlne'd Slnaldlnioiclne ‘
N Yt N TN N O AN T = N TR Rl Y
-—t‘N‘V -—*‘NV' [N [ B HA o MNNQ‘ —*'N Fi N e N
N T 1 | | ; N |
o0 1loo 1} 110 O; 1 O‘ 0 1 1] 0l 0] ¢] 0. 0 C] O CfK-184 ‘Contact—Stationary iSame as K-8A, Sta. ! 500 ‘
j ! L . It. 409 b |
BEE L | o
Oi' 0 olofcciclooclcaoco oo o Yol ok1s Contact—Moving  [Same as K-8B, Mov. 501 |
| ! ! It. 410 o
r 1 |
of o[ 3} ol el 1| 1} 1} ¢ o 1f o] 0 1] 1] 0 0| ¢| 0] 0f ¢| Ol ¢[K-18B |Contace—Moving  [Same as K-8B, Mov. 502 |
S ! Ir. 411 D
!' L “ .
¢l e oo clclc O‘ 0l ¢ 6/ 0] 0] Cloi0] 1 0 0f I 0] CJK-18C |Reset Coil Same as K-14C, It. 461 503
i o ] |
ol 0l (‘vt b1l oo 1jo 0.1 110 0 ¢lolol¢l 0 OK-18C  Reset Coil Same as K-17C 504
[ P !
O C‘:’ ogcqdceoc 0. 0.0 ¢ 0 Oi 1] 01 0] 1} 0] C|K-18D  |Operating Coil Same as K-10D, It. 426 505
o RN i
00 oo il oo o} 111 ol 0 ¢ oo ¢} of o[K-18D  |Operating Coil Same as K-10D, It. 427 1506
| | | L]
(Y GG 0o O; cicle 0.1 11 0] 0] 1} O] € Base for K-18 Same as Item 415 1507
| ; |
N VS| oo o e O]‘ clololcloc Insulator for K-18  [Same as Item 417 508
, : ! ‘
? . oo o eclo Cj oo ]; ¢l o 1} ¢} of 1§K-201 Contactor—Line 22-C-2A Contactor 509 |23-J-693 K-201
; ! { b I with L-7 Interiock P3 &5
; i ‘ |
i \
S0 o ogclaciocto oo cto 1iclol 1cl o 1{K-201A [Main Contact 1 |1S#184665 [510 K-201A,
A K-201B,
i v K-2114,
L K-211B,
AR B K-3014,
N K-301B,
o [ K-3114,
I | K-311B
0 G PO ciclcoGoclol ool o Oi 1] ¢} 0 1; ¢] 0; 1IK-2018 [Main Contact Same as K-201A 511
P i
¢ o, S o 0 ool ool oo 1y of 0f 1| 6 0f 11K-201C {Contact—Stationary 1 [S#803443 |512 K-201C,
o ; n K-201D,
j g K-211C,
P | K-211D,
: ‘ ! K-301C,
C | \ K-301D,
L | K-311C,
[ bt i

K-311D

X1 uopydeg
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|
Total Per Equipment J P
K\N\H\NN:HO‘le“\\Q\O\OI\(?V'\‘fI“’:fT\F'I\""\N{N ‘ i‘ |
ORORCT MEBOIEY IDS (Df PR ) R Y i Y ) W) S 2 w e 0
Al R s RR s R A R@RRRlREA] 8 § 0 g =g ‘
2 EE E: Y ol ol el O (K = :E'* [f‘;[" i ""1*" 2% Navy Navy g‘é ‘g’g :‘?,Z Contractor’s | All Symbol
e i t RRR I | RN R E g Function Description Type Spec. g-;g g* ' |E 8| Drawing |Designations
GO RO OO %\.}Q [ o é VO ag Number Number 8 88 188 Number Involved
caglaaglelelrlglaagglaalglaagiRial & c ., ©= |07
B il el el = Y ol ) e e Pl e Ry el = ‘ P
woolno glolginalg|nioic Slnaiginiolcinia ‘
N F e A FLA QA e~ A [ F A e AT AT | = A |
M‘N!‘T P*IN‘VNNH‘NV’ﬁ‘NVNQMlNV’P‘NV—WN i
ciolcjojcycicicoclcoloolctor1clo il oo 11K-201C [Contact—Moving 1 |S#841366* |513 K-201C,
S#424699 K-201D,
K-211C,
: ! K-211D,
i i K-301C,
: K-301D,
f‘ K-311C,
| K-311D
i |
0) 0y 0] 0 O O] Of €3 Oj O] O} O] O] 0| 0] O] 1} O} O} 1} O} 0] 1}K-201D lContact—Stationary Same as X-201C, Sea. | 514
0, 0/ 0] 0] 0/ Of Cf 0f 0; O] O 0, Of 0] o] O 1} Of O] 1| Of O] 1}K-201D !Contact—Moving  {Same as K-201C, Moy, ! \‘ 515
01 o[ of 0,0 0y0f ol 0 0] 0] 00 0 Of O 1] 0f 0 1} 0] 0] 1{K-201G |Magnet Coil 230 Volts x 1 [S#285641 (516 K-201G,
K-311G
0,0 0400000l ¢ o0 00|00 O Of 2§02 Of Of 2 Insulation for K-201 |Arc Shicld 1 (54332357 |517
01 0] 0f 0:0] 0 0101010 00O 0O 0] 0] 1§ 08 O] 1f 0] 0] 1}K-202 IAccelerating AT 14 Timetactor  |—26332 1 S#845831 1518 123-J-693-P8 K-202, K312
Contactor
0 0] 0] 0,0 0 0] 0f O] 0] O} O] Oj Oy O Of 1] Of O} 1] O} O] }}K-202A Contact—Stationary | 1 184793015 1519 K-202A,
K-2124,
i i K-3024,
‘ | K-312A
|
0] 0/ 0f 0] 0] 0] 0] 0] O] Oy 01O 0] 0] Q] O 100 1 ¢f 0f UK-202A |Contact--Moving i 1 54816937 |520 K-2024,
“ K-2124,
K-3024,
3 ; K-312A
: | i
0, 0] Cf 0] 0] O: Of 0} O] 0; 0} O 0] O; CF Oy 1/ O 0} 1| O} O] 1}K-202B |Interlock Contact— ! 11 184755077 1521 K-202B,
Sra. | K-212B,
} K-302B,
‘ ‘ K-312B
| I
0/ 0/ 00l 0 0fOf0O OO0 O O OfO 1 0f0f 1) Of 0] jK-2028 |Interlock Contact— 1 84793013 |522 K-202B,
Mov. ‘ K-212B,
i K ME,
k

€Ev-6

*For Replacement, Order $§841356
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el et ol e cpep el ML i) T A e X
‘ééédééi’;’ ninRmARE R R[EnmEE] _ ¢ g 8.2 kg
ayajs) sty e S Al AN NN N Navy Navy 8 ﬂg ‘ngContractor's All Symbol
l. ‘, l, |_ ) |, !_ |‘ !_ |_ |, l_ l. |. EEO Function Description Type Spec. é-'z é- Py E’ Drawing |Designations
Qqéqqééé 18] U_Qééqq éqqéqu_ a7 Number Number |3 . @& |§2 Number | Involved
Alaiglaa nlglanigiglaaiglanglanl A& o 1oz g
> > AP >SS A > S E A ln > B [ a1 |
LRFI2RZISIRICIRIRIDIRRIZ[9R1gl1LIR LR |
et [N [ et [ | f e il e N e e e !
O[O0/ 0O 0 GO OO 0000 0 o0f 01 0f0f 1 0] 0 {{K-202M Magact Coil 230 Voltsv~ 1 (S£895671 (523 33-]-829-P9  |K-202M,
K-202N,
K-312F
01 0} 0] 0} 0] 0f 0] 0] 0} 0| 0f 0 0] 0] 0] 0] 1| of of 1| Of Of 1JK-202N |Magnet Coil Same as K-202M 524 g
01 0] 0y 0l ool Of Cj 0, 0] 0]0f 0 0f 0f 0| 1} 0f 0] 1| 0] 0f 1]K-203 |Overload Relay Type Tan 1 525 |23-J-693-P11 [K-203
0 0] 0] 010]0f OOl 00 0fof 0 ofolof1lcfol1oof1K-203A Contact—Stationary 1 |S#467961 {526 K-203A,
K-213A,
K-222C,
K-303A,
K-313A
0] 0| 0 0] 0] Cf O 0f O 0] OF 0] O 0y 0] 0 1] Of 0] 1] O} O] 1{K-203A |Contact—Moving 1 54490053 (527 K-203A,
K-213A,
K-222C
0] 0,010 0 00O} oo oo 0o 0f0 1 0o 1 of 0] HK-203D {Heater 1 |S#474422 1528 K-203D
0 O] CLO 0 OyOtO] O Oj0LO0;0 Of Of 10§ 0f 1 0f Of 1§K-211 ILine Contactor 22-C-2A Contactor 1 529 (23-J-694-P3 |K-211
with L-7 Interlock & PS
O] 0/ 0] 0] 0 0f O O] O] O] O O O Of O 1| O Of 1] O] O 1} O|K-211A |Contact—Main Same as K-201A 530
01 0/ 0] 00 0] Clof ool ofofoo o1 o o1lofo1lciK-211B {Contact—Main Same as K-201A 531
01 0] 0} 0l 0y 0} of 0] 0, 0] 0] 0} 0| 0] 0} 1] Of 0| 1| 0] Of 1} (|[K-211C |Contact—Stationary {Same as K-201C, Sta. 532
0] 0; ¢l O 0 o of cf Ol 0j of 0 Ol Of of 1| of ¢ l 0 Cf 1} C]K-211C |Contact—Moving  |Same as K-201C, Mov. 533
0; 0, 0F O 0 0] 0f 0 0 0} o] 0| O] Of 0 1| 0j O 1f 0} Of 1| CJK-211D |Contact—Stationary [Same as K-201C, Sta. 534
00,00 0,0 01000 0000 d 11 01 0f 1| 0y O] 1| OJK-211D |Contact—Moving  |Same as K-201C, Mov. 535
0/ 0| 0§ 0] O O 4 O8O 0] 0§ 0| 0} O] Of 1| O] O 1| O} O] 1] OlK-211G {Coil 115 Voles 1 |S4285640 (836 K 211G,
K-301G
00 0l 0o ogolololololo 00020 Q2 002 o Insulation for K-211 |Arc Shield, Same as i537
It. 517
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Total Per Equipment
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- g\iﬁ a_? agriod (Y ol oul ] (ull Sl Sl ol el (ol ool ] il ] (R Navy Navy NS 58 §Z Contractor’s| All Symbol
LOp it ol l.“ LD oy E & Function Description Type Spec. €2 &, £& Drawing Designations
I uué é 1% qgééqqéqqéqq &7 Number Number | % c§ §Y Number | Involved
e R Y e e ety i T e I vooe= 0
AT ] B I el et e Y e B el Bl
SRI21R2SIRIGIRIE|LIRISIRISIRIZISIR 1|28
i
0/ ¢l cjol o ojol of o] o] of of 0] 0| of 1| 0 o] 1] 0] o 1} O]K-212  [Accelerating AT 14 Timetactor | —29323 1 538 (23-]J-694-P8 [K-212
Contactor
00/ ¢| ool ofojclol o ofol o oo 1o o1l o of1 OJK-212A |Main Contact—Sta. |Same a< K-202A, Sta. 539
ool clol ol of ol clojolof of of ol of 10 of 1] of of 1] 0JK-212A Main Contact—Mov.[Same as K-202A, Mov. 540
010l of 0 0] ¢] o] of of o) ¢} ol o0 of 10010 0 1] 0JK-212B nterlock Contact— [Same as X-202B, Sta l( 541
! Sta. ;
ool cloiolofclcoofclo o ofof 10 ¢f 10/ ¢ 1} 0]K-212B (Interlock Contact— [Same as K-202B, Mov. 542
Mov.
0] 0ol o ojo]clclojojclol o oo 1l ofd 1o o1 oK-212M [Magnet Coil 115 Volts 1 |S#895672 [543 K-212M,
K-212N,
K-302F
ool cololofchclojoofoo o cgl ool ool 1 ofK-212N |Magnet Coil Same as K-212M 544
glolcfoyojofciofololofoofocllioc|l oo 1] 0jK-213 [|Overload Relay Type Tan 1 |S#860064 |545 |23-J-694-P11 (K-213, K-222
0] 0/ 0|0l ojclcjciolocf oo o olloda| 1 o]l ofK-213A |Contact—Stationary [Same as K-203A, Sta. 546
o olcjojocyoyciolocfoooof1 001001 ()‘K-213A Contact—Moving  [Same as K-203A, Mov. 547
0] 0/ 0|0l 0cpclolojo] oo oo 1 of ¢} o0l 0K-213D |Heater 1 |S#474429 |548 K-213D
0000 o0)cjofoloc]o o ofofo o 1) o 1) 0 0]JK-221 |Line Contactor DN-130-N Contactor 1 |S#973644 |549 |31-]-137-P4 [K-221
0,0 00| 0] Cl0p0] OO Clojo| O 0O O Of 1} 0] O] 1} O OJK-221A |Contact—Sta. 1 [S#899826 1550 K-221A,
K-221B,
K-221C
00/ 00 0]0Ofof Ojof O] O O] 0| Oy § O 0] 1} 0 O 1} 0| JK-221A |Contact—Mov. 1 /S#899837 {551 K-221A,
K-221B,
K-221C
0] 0j 0101 0] Of OF O 0] O O 0/ 0] O] OF Of Of 1| 0 0 1| Of K-221B (Contact—Sta. Same as K-2214, Sta. 552
© 0/ 0| 0 0] O O§ 0‘ oofo ool ol o of ol o 1 of ol 1] 0f 0fK-221B (Contact—Mov. Same as K-221A, Mov. 533
[ ]
: 0l 0{ 0f 0| O d opof 0l 0l of 0 0 of of 0} 0 1} 0 0l 1} 0 0}K-221C |Contact—Sta. Same as K-221A, Sta. 554

Xi uouses
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTIING EQUIPMENTS (Continued)

| !
Total Per Equipment 1 | ;
]
m;mémNiN?N—«or\‘r\hxoc]xo‘qmmmmmcfgalu i i
T T e i (o i b 5 (T bR L Tt b2y 2 " v b
i Al R imn R @ nRiaal 8 g g s
apehalapafal s}t al ) BN NN S NN RN Navy Noy |85 EE |82 Contractor's| AllSymbol
AR EREE SARIRE R ) Function Description Type Spec. g2 g ég Drawing |Designations
O é U Ji | SIS 1 9] JiJ 4’ O IdE oy Number Number |3 & g8 Number Involved
aaglan: AllglaldgglcRigiai/iglaal & o 0= G
A I Iy ) oo S Sy ] O N ) ) 1N |
noSlnio Slidictnla lotnioiSialnio Slnlols mJo
AT TF IR R = ATF ]~ AR [ F ] (AT F I R [ F e 1A '
:—vlwlv —i}N;VNNMLNQ‘M‘N!‘N\V‘HNV‘N:Nﬂ‘ﬂ;ﬁl !
i
|
¢ 0| O O{ 0l ¢ 0] of 0 OI ¢l 0p 0] 0y 0] 0] 0] 1§ 0 0f 1§ 0| 0}K-221C |Contact--Mov. Same as K-2214, Mov. 555
|
C;. 0101 0/0/0 €00 00O 00O 0010 0 0] ¢K-221D {Magner Cotl 1 {S#968339 |556 K-221D
Gi O| CH 0, 0 Cf OF O] 0] Of C} 0] 0j 0] Of 0 O} & 0| 0 1] 0] CIK-221E |Magnet Coil S#944720 557 K-221E
]
|
0; 0] ¢y 0] 0y ¢ of ¢f o of ¢| o] 0] 0] ¢} 0] 0 1] 0] O] Cf 0] 0JK-222  [Overload Relay Type Tan, Same as 558
E ' K-213
C} Cl0y0 0 0fOropol o Of o0 ofcloo 1f of 0f 0l 0 ¢|K-222A [Heaters 6.7 Amps. 1 15#551938 1559 X-2224,
| : K-222B
[
C’jC(‘OOCOOOOCOOOOOOIOOOOOK—ZZZB Heaters Same as K-222A 560
i
0/ 0 010 0] CpOyCIo 0 0fO ¢ O 0 o 0f 1} 0 O 0} 0] 0JK-222C Contact—Sta. Same as K-203A, Sta. 561
|
0y 0/ Cf 0 O Of f ¢ 0j 0] Cf 0 0] 0i ¢} O 0 1} 0] 0f 0] O OfK-222C |Contact—Mov. Same as K-203A, Mov. 1562
ofo o yororolof 10010 o clolol ool ol 0 0JK-301  Line Contactor 22-C-2A with L-7 1 841292364 [563 133-J-828-P3 |K-301
Interlock
0] Ojcj 10/ clofc]10]ct1 oo o oolclol ol of 0 JK-301A |{Main Contact Same as K-201A 564
010 cl 1o clofclilofofi o ofcyojojciofo of 0f ¢{K-301B {Main Contact Same as K-201A 565
010 Cl1Loiopclof1ofof o0 ofof o 0o oo Oi 0JK-301C {Contact—Stationary [Same as K-201C, Sta. 566
orolcliojckojol1iog ol ool o ool o of 0 olk-301C Contact—Moving  |Same as K-201C, Mov. 567
ol o ¢| 1o of of of 1 0 o 1,0l 0 of of o of 0ol 0 0] 0] OfK-301D |Contact—Stationary |Same as X-201C, Sta. 568
010 C]110 00 ¢ li 0l of 110/ 0 ¢y O clogo oo 01 CIK-301D |Contact—Moving  |Same as K-201C, Mov. 569 E
! ! |
OOC100001jOC10000000000|OK—301G Coil Same as K-211G 570 i i
| ‘ ! |
0/ 0/ 01 2, 0 Of of Of 2, 0; 0} 210 0] q] ¢ O[ 0l 0} 0] O Oi‘ 0 Insulation for K-301 |Arc Shield S#332357 '571 l
H I
¥ J H B
0] 0] o] 1} of of o} o} 1I 0l o1 O! 0 0] o O[ u o 0.0 0 G:K-302  |Accelerating AT-14 Timetactor 1 1S#485831 ‘(572 133-J-828-F8 :K—}OZ :
1 L ! Contactor o \ i
| ey i | |
0] 0; ¢] 1 0] ¢} 0] O 1! O( 0 1: 0] 0] O olo oo v‘ & Uj 0§K-302A iContact—Stationary [Same as K-202A, Sta. 573 ¢ \
| | | i ; | ) ‘ i |

¥i UeuIDY




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment

)
©;

el ot il ] IR =Y B N ey P Y Y NN T Y ‘ ‘

S SIS 8 ) el pele) el et | - CHN K-

af-*‘l—* yiogiany ang aiy oul oal Lk ot il il el (ol al K ) S S NS g i Navy Navy g 55 ‘§Z Contraqtor's All Symbol
], |‘ |. l‘ I, ] 1_ ] | |, |_ |, ]_ l_ EEO Function Description Type Spec. ‘ELE; g-h_ £ §< Drawing |Designations
)] é QO éU_ O é O U é é OO [LUlGid] a3 Number Number |& | g €5, Number Involved
naglan piaigladigiglag|glaaiglalal A © P20

] ) ) B gl B PPy S ) )

a3 ST 1 S S B Bl e S e R e

H‘N‘VH’NVNNHNVHNNﬁ'v—liNVMNV'—«N ! ,

0/ 0fof 1o/ o] of of 1] oj of 1| 0] ol of o] 0] of o| 0] o] 0| 0]K-302A Contact—Moving  [Same as K-202A, Mov. 574

0/ 0/ O] 10l ofolof10 01 o 0000 ¢ ol o o ol 0JK-302B |Contact—Aux. Sta. Same as K-202B, Sta. 575

0] 0/ 0f 1,0 0l cjof 1o of1foloo|lo o oofo]ofo 0|K-302E {Contact—Aux. Mov.|Same as K-202B, Mov. 576

00 Cy1yoofofof1 o of 10 0 ofof o oo o ¢ 0 OJK-302F |Coil Same as K-212M 577

0101 0f 1 orofofof 10020 cofo ofolofo o of 0fK-303 |Overload Relay Type KNSP

—

S#1115387 |578 |33-]-828-P11 |K-303,K-313

0/ 0/ Ch 1 000 0 1,0/ 0f 1 0] 0 Cf 0| O] 0f 0 0] 0] 0 HK-303A |Contact—Stationary |Same as K-2034, Sta. 579
opolci1ofciololioolilo o colodol o 0o 0[K-303A Contact—Moving 1 1S#782689 580 24-]-432-P32 |K-303A,
K-313A
0.0 cp1oofofo] 1o o 1o ofofoo ofo olofololkK-303D |Coil 115 Volts 1 54244715 {581 K-303D
0] 0/ 0] 011050 of 0] 1] 0] 0f 1) 0] of 0] 0f of 0] 0] 0] 0] O|K-311 |Line Contactor 22-C-2A with L-7 1 (S#512101 1582 33-J-829-P5 - [K-311
Interlock
0] 0 0f 02 0pcfofo 200 2 ofofoo ool oofolo Insulation for K-311 |Same as Insulation 583
for K-301
O oy0foj1opojojoj10fo 10 0o oolo 0/9 0] O]K-311A |Main Contact Same as K-201A 584
010,010 1 ¢l ol0o 100 10 0o o of o 0 of 0 0JK-311B |Main Contact Same as K-201A 585
010 01 0 11 0 ¢} 0f 0; 1] 0] 0] 1/ 0] 0] 0 0| 0 0 0| 0] 0| 0]K-311C Contact—Stationary |Same as K-201C, Sta. 586
010/ ofo 10 ofojol 1 ofo 10 ool o of ol o of o olk-311C Contact—Moving  |Same as K-201C, Mov. i 587
010,00 10l 0fcloj1 oo 1]0fofoloofolo 6 0| OJK-311D |Contact—Stationary [Same as K-201C, Sta. ; 588
ofofojoj1ofojolo 100 1 0.clo Q 0 0] 0| O} 0| O|K-311D Contact—Moving  1Same as K-201C, Mov. 589
0000100001OOIOOOOOOOOQOK—}HGCOH Same as K-201G 590
: oo , [7d
0/ 0/ 0j Oy 20000 200 20000o0doocloo Insulation for K-311 |Arc Shield, Same as 591 1)
Item 571 2..
0 0
L 0/ 0101010 0fofol1 0o 10 0o ojolol o of o olk-312 Accelerating AT-14 Timetactor, 592 3
~ Contactor Same as K-202 ;
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment

440/3/60— TBL-13

TBL-7
TBL-6
TBL-6
TBL-5
TBL-3

230 VD.C.—TBL13
730 V.D.C.— TBL-6
115 V.D.C.— IBL-5
730 V.D.C.— TBL-5
440/3/60—

115 V.D.C.— TBL-3
230 V.D.C.— TBL3
44073760—

115 V.D.C.— TBL-2
730 V.D.C.— TBL-2

220/3/60—

440/3/60—

33 V.D.C.— TBL7
115 VD.C — TBL6

220/3/60—  1BL-10
440/3/60—

220/3/60— TBL-11

115 V.D.C.—TBL-12
440/3/60— TBL-12

115 V.D.C.—TBL-13

Symbol
Designations

Function

Description

Navy

Type
Numbet

Navy
Spee

Numb'cr

Component
UM

Mfr. Desig.

Component

Contractor’s
Item No

Contractor's

Drawing
Number

All Symbol
Designations
Involved

o
o
<
(o]
[«
(=]
(=]
bt
(]
o]
[=]
(=]
=]
o
(=]
(o]

OfK-312A

K-312A
K-312B
XK-312E
K-312F

K-313

OfK-313A

K-313A
K-313D
K-321

K-321A

K-321B

Contact—Stationary
Contact—Moving
Contact—Aux. Sta.
Contact—Aux. Mov.
Coil

Overload Relay

Contact—Stationary
Contact—Moving
Coil

Line Contactor

Magnet Coil

Contact—Stationary

Same as K-202A, Sta.

Same as K-202B, Sta.

Same as K-202M

Type KNSP, Same as
K-303

Same as K-203A, Sta.

230 Voles
Type NDN-130

110 Vols

Same as K-202A, Mov.

Same as K-202B, Mov.

Same as K-303A, Mov.

—

S#258717

$#1224850

S#1190278

593

594

595

596

597

598

599

601
602

603

604

33-]-829-P4
33-J-830

32.J-682-P6

32-J-682-P31

K-313D
K-321

K-321A,
K-331A

K-321B,
K-321C,
K-321D,
K-331B,
K-331C,
K-331D,
K-341B,
K-341C,
K-341D,
K-701B,
K-701C,
K-701D,
K-701E,
K-702B,
K-702C,
K-702D

X| uonseg




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

|
Total Per Equipment |
mmmNN:N-«owgr\r\\qf\ofp!pm‘mv‘\mw’s!mNN j
PRENET ERONEY I (DY SER) S EIRPRI] SRS RIS S 4 - v e
A d A aninnn Rlaaalmna@inE] _ g g £ wy
fﬁ f_:f ok ‘IEE ] e e e [ [l e e 3 Navy Navy g&:‘ §é §£ Contractor’s | All Symbol
Ig’[,’ L] )1 l l.i’ 1 RERE AR AP E & Function Description Type Spec. g3l gL g€ Drawing |Designations
UL SR S w!uré%u[u%w.éw &3 Number | Number |57 B& (28 Number | Involved
RaglaasleltbElcbaglatislabblRa| 74 MR
el el Il [l el il = i) B ) < ey ‘ |
wo Slng glgidinoiclno aalno|dlnliolalnlo | i
—_ A F— A FlE =R FA RS & SR F - R R ! !
O T T e e e o e e e e S e S e |
00 ¢ooo OI 0§ 00| 0 0] 0| 1) O O] O] O Of O ] O] 0O]K-321B |Contact—Moving 1 [S#1190279 |605 [32-]-682-P30 |K-321B,
K-321C,
K-321D,
K-331B,
K-331C,
K-331D,
IK-341B,
'K-341C,
‘K-341D,
-K-701B,
K-701C,
K-701D,
K-701E,
K-702B,
; K-702C,
i iK-702D
o orcio o ofoo o o1 aocodola o o ofK-321C |Contact—Stationarv |Same as K-321B, Sta. 535 |
o ocpooqgoocooo 1000 do o0 o 0fK-321C |Contact—Moving |Same as K-321B, Mov. 597
010/ Cjo0aqolooqolo1dofoqo 00 0 ofK-321D |Contact—Stationary {Same as K-321B, Sta. 538
010/ €0 0,y O) 0 0] ol 0l 1O o 0 O 0 0 C} 0 O]K-321D Contact—Moving  |Same as K-321B, Mov. 509
{
00 cfoodoodofooc oo o 2do odoodoc Insulation for K-321 |Arc Shield S#1190684 1510 |3-B-877-P11
0] 01 Cl 00 0F 08CJO O OO C 1000 o0 000 0K-322 [MG.Overload 1 511 |33-J-830 K-322
: Relay i
|
0/ 0 0jooaqojoodo o100 odo o oo olK-3224 Primary Coil :12.5 Amps. 1 |S#1190161 612 132-J-15-P11  [K-322A,
; K-322B
0/ 0/ Clojoqaoloodoo1dol o.00 oo o 6|K-322B |Primary Coil Same as K-322A 613
0/ 0,010 0,0 Cjoioofoclioool ool o ofololK-322C Contact—Stationary 1 5#1226194 |614 |32-J-15-P18 [K-322C, ,
K-332C g
010l ofoo oaofolofo oo ool o oo o o o 0JK-322C [Contact Ring 1 |S#1186647 |615 132-]-15-P12  |K-322C, a
"] &P 13 K-332C g
1
“ . -
) 01 0] cfoj o Mo ool o 1ol oo 1o ool o oo olK-331 |Line Contactor Tvpe NDN-130 1 |5#1190273 (616 35-J-705-P2  |K-331 b
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment

mem ol s sl=lolrn v e letele o o] v ﬁ“'.“liﬁ* e
T TR R R 2 2 b 2 e e 2 b 2 o ey
QA IR RSl n|R ARin@Rl@aal _ 8 g g2 "g
EEEEEEEEECEEASERESERAES) 22 N Ny | Ny |Be B 2 Al Symbol
1] I H |_] A L I-, il [ |.' I g5 Function Description Type Spec. g-z‘ g- . B E Designations
O U.;Q;(L Q9 U.;é SISIN S é ] IR Number Number |37 8&& (§.% Involved
raglhaslelelbalslnagslralslaaiglaal T4 © 02 g
> > A > Slalaf o > A a > e s > ; !
nio Synicalaiglnagjnlo o olniolalnioicinio ! i
—~AF - A FIRIS|= A |FI= A NIF] = A F]|= (AT~ H
SIS & ISR § 180 [ el R (RTINS -—<JN-¢.—<N‘<~ - |
|
Of 1 o & 0 0] 1} O] O] Of 1 0 0 K-331A {Magnet Coil Same as K-321A 617
o oQ 010 001 0 K-331B |Contact—Stationary {Same as K-321B, Sta. 618
oa 00 1oo0o] K-331B |Contact—Moving  |Same as K-321B, Mov. 619
oo o 10001 K-331C |Contact—Stationary |Same as K-321B, Sta. 620
o &0 0 10001 K-331C |Contact—Moving  |Same as K-321B, Mov. 621
o000 }yo ool K-331D |Contact—Stationary Same as K-321B, Sta. 622
000 10001 K-331D |Contact—Moving  |Same as K-321B, Mov. 623
o000 10 001 Insulation for K-331 |.059 Thick Treated S#1190672 |624
Paper #981
o o o o 1 0] 0 0 1 Insulation for K-331 |Micarta S#1190685 625
Arm
of oo o 2o 09 2 Insulation for K-331 |Acc Shield, Same as 626
It. 610
o O 0l O] I 00 01 K-332 M.G. Overload 1 |S#1186641 |627 K-332
Relay
o 0 o 1} of ol o1 K-332A |Primary Coil 6.72 Amps. 1 [S#1190155 1628 K-3324,
K-332B
o of 00 O] 1] 0 O] O 1 K-332B (Primary Coil Same as K-332A 629
o oo 0 1o o o1 K-332C [Contact—Stationary {Same as K-322C, Sta. 630
of 0] 0| 1} of O] 0] 1 K-332C |Contact Ring Same as K-322C 631
o0 0 Q0 000 K-341  |Coil 1DN-130Contactor Coil 632 K-341
o oo 00000 O K-341A [Magnet Coil 110 Volts, 60 Cycle, S#103514 [633 K-341A
En. C. Wire
o Qo000 o oloo K-341B |Contact Stationary Same as 634
K-321B, Sta.

X1 uoldrag




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment
m"msm N]N\N — o r.\]lT l'\ \9}\?)\9\\9 m‘-n Ual Lallallal [XRINT
S T T e e e b e e e e 2 a . g
QA d R mlnrma oA |AlRRRlRR] & g g.% Iy
alﬁ‘fﬁ el ol ol SNl SIS SISl SIS SIS = # 2'§ Navy Navy éa 53 §£ Contractor’s | All Symbol
Hw L) i_\l, 1L LY Y g Function Description Type Spec. &3 &7 (DE| Drawing |Designations
QM%QQE%%&QP | Qu%éup Ul (G| &g Number Number |3 6§ |55 Number | Involved
cagladielgleldlgf e e slalsielplblelanl 4 9 0% 8
> > A AN [ P et B S S AL B (o]
LR22ZIRIBCRIZILRARNRSRIRILIRENIR i
rﬂ‘N‘V !—O‘N|V‘NN-—1’NV-—1‘NJNIV ﬂ;NV’v—*!NVN{N ‘
010 0l0 d oo 00 J Ol00j®O[O]§Ol0O OO Q’K—341B Contact Moving Same as 635
K-321B, Mov.
oo ool aolog oo 0o 000 oo 0K-341C [Contact Sta., Same as K-321B, 636
Sta.
0] 0 4 00O Oy o8 0f Ol OF O O] 0| Of O] O] O 0] O] O O] ®K-341C |Contact Mov., Same as K-321B, 637
1 Mov.
00 100 GO QOO OO O ¢ OO0 O &0 0 o 0f 4K-341D {Contact Sta., Same as K-321B, 638
Sta.
0lo oo doo0 0 OO0 0000 0 0 o ®BK-341D |Contact Mov., Same as K-321B, 639
Mov.
0] 0/ 100 Of O OO Ol O O Of 6l & O| O| O O] O] OF O AK-342 IM.I. Overload Relay 640 (45-]J-409-P3 K-342
000 O OO0 O OO0 0 OO0 q 0] 0] o 0 JK-342A |Heater 5.95 A. 1 |S#1265715 |641 {36-]-639-P22 |K-342A,
K-342B
o|ol OO0 QAo o0gooo0qooydo P O 0] 0K-342B |Heater Same as Heater K-342A 642
1100 OojojOyO oo 00000 O 00 O 0f 0] 0 §K-351 |Contactor IM-120 1 643 145-]-108-P1 |K-351
1100000 OF OO OO &8 0l0]O]Oof of 0 & 0| Of O O K-351A |Coil 115 Volts D.C. 1 1541320648 (644 |37-]-922-P5 |K-351A
110 400 O q 000 q 0[O0l @ 0/ 0] o 0j O| d 0 AK-351B |Main Contact Stationary 1 [S41303972 645 {37-]-922-P1 |K-351B,
K-351C,
K-361B,
K-361C
110/ 00000 Oy O 0 O 0/ 0, 0] Of O] Of O O O| O Of BK-351B |Main Contact Moving 1 [S$1303971 |646 37-J-922-P2 |K-351B,
K-351C,
K-361B,
K-361C
LOojoooagaoqoo oo 0o 0o o0 oo o 0 0| K-351C |Main Contact Sta., Same as K-351B, 647 g‘
Sta. %
0 - . )
al 10 q ojojaqaQoo q 0/ 00 q 010 O 00 q 0 qK-}SlC Main Contact Mov., Same as K-351B, 648 3
ot Mov. ;
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued;

Total Per Equipment
Patalne) B RS RS M OI\‘II\IT\O§;0;~01\9 ninjinfenfenem]atjed
ST T b b e b b b e g e " b |
Al mninlam o rin@@fas@i@E 5§ g €2 g
ﬁ:ﬁﬁ ﬁé’i‘ﬁfﬁfﬁ““““i‘ﬁ‘“;““‘““““‘“”* 2% Navy 3.5 55" tojé Contractor’s | All Symbol
|.§|_k Ll |.'i, I SR AR AN R E & Function Description Type é-z &~ f g| Drawing |Designations
U.;U.’é U.U.% é éU,\U. é U.Ué! SICIRN 1R o1 S Number g & |21 Number | Involved
naglanglglephlglangglaniglrliglar| 4 | ©2 O
e Y e e e e e B R 3 ‘
wgiglnigiglelglaigelqliaigglalrig]lnlalglin ‘
2RSFRERIRFRIEE 2R F|2REFREE R |
1 0o qoo0o0GOoooo 0 o 0 0K-351D |Contact Stationary S#1308214 37-J-922-P9  |K-351D,
K-361D
ooy oooa 0K-351D |Contact Moving S#1308317 37-]-922-P10 [K-351D,
K-361D
o0 0l o 0] 0] 0] O AK-351E |[Contact Stationary S#1308250 37-]J-922-P6 |K-351E,
K-361E
o ool o000 0K-351E |Contact Moving S#1308251 37-J-922-P7 |K-351E,
K-361E
o 00 A& 0000 0K-352  |Relay 1 A.Q.Z. Tuning Relay 45-J-108-P5  |K-352
ao00d00900 0K-3524 |Coil 115 V.D.C. S#1315392 37-J-890-P5  |K-352A
a 0o o 00 0O 0K-352B |Main Contact Moving S#1308319 37-]-890-P1 K-352B,
K-362B
o 00l O 0] 0] 0} O ®K-352B [Main Contact Stationary S#1308318 37-J-890-P2  |K-352B,
K-362B
o o] 0] o 0|0 0| O OK-352C {Contact Stationary S#1258707 37-]-890-P6 [K-352C,
K-362C
040000 000 0|K-352C |Contact Moving S#1257419 37-]-890-P7 |K-352C,
K-362C
o 0j o] o ol 0] 0] O 0K-352D |Contact Stationary S$#1258708 37-J-8%0-P9  |K-352D,
i K-362D
00000000 0K-352D |Contact Moving S#1312152 37-]-890-P10 [K-352D,
K-362D
G 0| 0 o 0 0l 0 O OK-352F |Armature Spring 5#1258963 37-J-890-P4  |K-352F,
K-362F
G 0, 0] 0 0] 0| O 0K-353  |M.I.Overload Relay 45-]-108-P10 (K-353
O 0] 0} O 01 0] 0| O OK-353A {Heater 41 Amps. 1 [S#1265731 36-J-639-P22 |K-353A

X1 Uodeg




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

!
Total Per Equipment
mfmimN\N;NA = |fe bo fo ho |in o [nfen]enfemfet o
oo iplintied i 3 1 i 5 1 | 1 [ | S b (| 2 o e 2
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e R S S e e ° YR e
Y o et ) ) S o ) = I P e e Py ) (e b
229122 <IRIS[RRIgIL8S 2R I1EL8E2R |
MNiVMN‘VN JFRNRIFIRINFRRFRR i ;
01,000 0000 OO O OO 00000 OO0 OO O’K-Bél Contactor IM-120 1 664 145-]-109-P1 |K-361
0/ 1/ 00 0000 0fO OO O 0 o 0|0 O 0| Of 6 Of O,K-361A |Coil 230 V.D.C. 1 |S#1320627 |665 |37-]-922-P5 |K-361A
0/10]0, 000 00 00000 O 00O 0] 0 O 0j QK-361B |Main Contact Stationary, Same as ) 666
K-351B, Sta.
o1 0looodaolooooodo ol oo g o §K-361B Main Contact Moving, Same as 667
K-351B, Mov.
o 1oloooaaoodololoaooloacoloq o OK-361C |Main Contact Sta., Same as K-351B, 668
Sta.
OO0 0O aC 0000 0G0 O OO0 O 0 QK-361C |Main Contact Mov., Same as K-351B, 669
' Mov.
of1ofooladqaoo ol oo qo o doo oo qK-361D |Contact Stationary, Same as 670
K351D), Sta.
oj1clojolgqg O a&o o o000 oo 0dool oo gK-361D |Contact Moving, Same as 671
K-351D, Mov. ’
01,0100 QOO0 000 0 0} & 00| 4 0 0] O O} QK-361E |Contact Stationary, Same as 672
K-351E, Sta.
0 1clooaaao o000 OO0 0 qO0 00 0 ®K-361E |Contact Moving, Same as 673
K-351E, Mov.
o1 ofojojg OO0 0O OO0 oo 0 OO O o0 K362 |Timing Relay 1A.QZ. —4111 1 674 |45-)-109-P5  |K-362
0/ 11 0f 0|0l O OF Oy 0| O O 0| 0] i O} O O] O O 0| O O] O)K-362A Coil 230 V.D.C. 1 |S#1315393 1675 |37-J-890-P5 |K-3624
0/ 1/¢clojofd O 0O 00 a0 2 a0 008 0f JK-362B [Main Contact Moving, Same as 676
K-352B, Mov.
0; 1] 0l oo ofd oo ol oo oa oo aolod 0 OK-362B |Main Contact Stationary, Same as 677
K-352B, Sta.
352B, Sta g
ol 1jofojoloyo o o040 00 G OO0 0 OO0 0K-362C |Contact Stationary, Same as 678 %
0 K-352C, Sta. o
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UU.SEU.‘:Q %é ORI IR RLIL[QS] #'g Number Number |8 &% |52 Number | Involved
qaglaaglzlepalglaagglaniglragleg] & © vl
D> > (S>> S[SISP > (S S ia s o] b o
22¢la3slcklsizigla s s glaslelnlrglag
SENFR 4 [SIEIE Y [ 3] gt VNN‘N;“Q’::N:“HNg:N
010,010,000 0 00O 0 00| ¢ 0] 0 of 0] 0| 0 0} )K-362C (Contact Moving, Same as 679 |
K-352C, Moy.
010100006 0,00 00 0] 0 0| 00| O} O O dK«}tSZD Contact Stationary, Same as 680
K-352D, Sta. .
01/ 00 OO 00 00O OO0 oo 0|00l OK-362D [Contact Moving, Same as 681 }
K-352D, Mov. :
0100000 0O0 0000 0o 0 ¢Q 000 0 QK362F |Armature Spring Same as K-352F 682
O Loy oo 00 O 0O 0 0, 0] 0| O] | O §K-363 |M.I. Ovetload Relay 1 683 145-J-109-P7 {K-363
0o olyod oo oo o0 do ofq o0 A0 OJK-363A |Heater 20.5 Amps. 1 [S#1265725 |684 |36-]-639-P22 |K-363A
000001 1000000 O O QOO0 O 0f 0K-501 |Line Keying Relay |S.P.D.T., One Break |—29090 45 |Type 215H|685 {7606570-P19 |K-501
per Circuit, Coil with Mtg.
Operate 0.015 Amp., Block
85 Ohms, cach Par- . Type 18B
allel Winding, Con-
tacts Rated 110 M.A.
0100 0j0lOp 21000 00O OO OO0 O] O Of 0| §K-502 |[Transfer Relay D.P.D.T., One Break 7 |CXC-1946 |686 |7606570-P25 |K-502
per Circuit, Contact
Rating 50 Amps. at
R 110 Volts A.C. or D.C.
Coil Operating Volt-
age 110 Volts A.C.,
Coil Operating
Current 0.07 Amp.
OOl 8O 0O 1f 1] 0000000 OO O O 0 0f K-502A |Coil For K-502 7 1#3226-35 687 [7606570-P27 |K-502A
010/ 010,00 2 10000 0 O O 0 O 0 0 of 0f OIK-502B Contact—Moving  |For K-502 7 |#3801-A  |688 [7606570-P28 |K-502B,
K-502C,
K-502D,
K-502E
00O 00,0 1 1] 00t O 0] 0] 0| 0] O] 0| Of O O} O] O 0 K-502B Contact—Stationary {Make Contact for 7 #3111-A 689 {7606570-P30 {K-502B,
Relay K-502 K-502E
0/ 0[O0/ 0/ I} It 0j0j O3 0[ 0100 OO O 0 0l 0] 0] O'K-502C |Contact—Moving |Same as K-502B, Mov. 690 -~
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R e ﬁa;ﬁaﬁ[—«i—ihhhhﬁh‘ﬁkhhh H‘H BE Navy Navy ‘éc-‘ 35"’ \gﬁ;connaczor's All Symbol
f. i’ I, I ‘ l I ] l[f I I | ] iﬁ, Function Description Type Spec. %2 é ‘& &/ Drawing |Designations
U"U"é L9 é é QL RQSHTRO LR L] o3 Nummber Numbe €71 85 |E8 Number | Involved
claiglaid FAlglrRigglaaigiaaiglan| & ° ©2 S
>]>5>>EEE>>E>>E}E>FE>>ml>.1>. ‘
wio Slniolgla|a]n wiR s olna|dlnigid]nio
SRIFRERRERFERAZEREER AR
0p 0 Oy 0] Of O 1} 1y 0 Of Of Of Of O] O ©f 0| O 0| 0 O O O/K-502C |Contact—Stationary |Break Contact forK-502 7 [#3112A 691 |7636570-P29 |K-502C,
K-502D
(1 1} 0] 0f Of 0} 0| 0] O K-502D Contact—Moving  |Same as K-502B, Mov. 692
o 1} 0] 0] Of 0 O] O] O¥ K-502D |Contact—Stationary |Same as K-502C, Sta. 693 |
9 11000000 J K-302E |Contact—Moving  [Same as K-502B, Mov. 1694 )‘
1 0/ 0| O 0f O] O Of K-502E |Contact—Stationarv {Same as K-502B, Sta. 695 "
0 00000 K-503  |Mechanical Latching|3 P.S.T., Three Double |—29105 46 |Type R-900/696 7606570-P44 |K-503
Starting Relay Break Contacts, Con-
tact Raring 10 Amps.
at 110 V.A.C. or D.C.
Tripping Coil Rating
110 V. at 0.055 Amp.
Closing Coil 110 V.
at 0.085 Amp.
1 ol 0f O of 0 0 O K-503A [Tripping Coil For Relay K-503 46 |R-900-P17 1697 |7606570-P45 |K-503A
100 g o0 0f O K-503B |Closing Coil For Relay K-503 46 |R-900-P21 1698 [7606570-P46 (K-S03B
1j ol 0 of 0 0f 0 OO K-503C (Contact-—Moving  |For Relay-K-503 46 |R-900-P10 1699 7606570-P47 K-503C,
. K-503D,
K-503E
1} ol Of O 0| Of Of Of K-503C |Contact—Stationary (For Relay K-503 46 |R-900-P22 1700 |7606570-P48 |K-503C,
T K-503D,
| K-503E
1} 0] 0 O 0] 0] O} O K-503D “\Contact—Moving  |Same as K-503C, Mov. 701
0] 0 0r 0 0] 0] O K-503D |Contact—Stationary |Same as K-503C, Sta. 702
1000010 000 K-503E |Contact—Moving  {Same as K-503C, Mov. 703 "
o
1 ol o o 0] 0f 0| O K-S03E {Contact—Stationary [Same as K-503C, Sta. 704 3
0 0
" 3
u X
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I | U I \_] H [ [ L1 I |.], I g & Function Description Type Spec. g= g BHE Drawing |Designations
R et PRLR e %u.u.%uﬂu, ag Number | Number |5° &% g& Number | Involved
daglaa paiglapggladlglanlgleal 4 ©vs O
] ) Bl By = P e o e Pl e )
DRG0 ZIRISINIRIZINIRRIIVIRIZILIRIRILIR
IS MINIQ‘SNHN 3:N}Nv-—‘~ TRRFRN
01000001 1J00/00 00 OI 0/0/Q 0 0] 0| 0K-504 {Buffer Relay S.P.S.T., Slow Release (29087 705 [7606570-P60 |K-504
Relay, One Break per
Circuit, Normally
Closed, Release 1.5to
2 Seconds, Coil Rating
71 Milliamperes at
110 V. +£15% 60
Cycle, Contact Rating
1Amp.atll0V.A.C.
1} 0] 0§ O 0| O] O K-504A |Coil For Relay K-504 PC#463203{706 {7606570-P61 |K-504A,
K-506A
10,00 0000 0[K-504B |Contact For Relay K-504 PC# 463204/707 {7606570-P62 |K-504B
110,000 of 0 O Base for K-504 Micarta, 4-7/8 x 2-5/8 708
of 3/16 TK
1 o/ 0| d o] o] o o olK-505 |Timing Relay 18ct S.P.D.T., 2 Sets |—29107 709 |7606570-P70 [K-505
S.P.S.T.,Contacts may
be Adjusted to Oper-
ate Simultaneously or
Scquentially. Contact
Rating 20 Amps. at
110 V.A.C., 15 Amps.
230 V.AC,, 3 Amps.
at 125 V.D.C.
1 o] ol O 0| 0| O] O K-505A |Coil-—Contactor For Relay K-505 710 [7606570-P71 |K-505A
1 olofd oo ofo K-505B |Contact—Stationary [Make Contact (Left 711 |7606571-P77 |K-505B,
Side) K-505D
3y ojooofoo o K-505B |Contact—Moving [Arm & Pigtail (Left 712 {7606571-P76 |K-505B,
Side) K-505C
1} of oj o o o o o K-505C [Contact—Stationary |Break Contact (Lefc 713 |7606570-P72 |K-505C
Side)
1 00| 0 of 0] O] O K-505C |Contact—Moving  |A Part of K-505B 714
11 0 0l O 0] 0] 0] O K-505D {Contact—Stationary [Same as K-505B, Sta. 715

X1 uoyreg
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mzalmalzlelinlnleleieiele alolololnlaly :
Dol b bE R RERE R RER R R R RRIE R 8 B ogm Ly
aig‘;gj aﬁ‘ﬁf‘fi«l—*lﬂhhi—‘il—‘ ERFEEEE[ER 28 Navy Navy ‘g‘“.‘_-w :‘5’8 §z‘3§conmcmr's All Symbol
Lol il L it RN IR ) Function Description Type Spec. gz! &7 S g! Drawing {Designations
U_'U.}JDU.UA(LéCLQQéU.QééU.QéU.U.éU.Q »n'g Nusnber Number {3 ‘ ¥ (5% Number Involved
aaglragiglekrlglaie ggleriglrRiglar| & o | o2 &
] ot ) Do) [ o Y o R R = P [ g Y |
223222 glgRIeRIgILIBR gL R Ig|2RIgI2 R | |
0/0/0 010 1100000000 0CAOO0NO OIK-SOSD Contact—~Moving  |Arm & Pigtail (Right 1 |S#1201831 |716 |7606571-P75 |K-505D,
Side) K-505E
0j0i 100 Q1 1joC o 00 OO0 O @O 0 O 0 §K-505E |Contact—Moving  |A Part of K-505D 717
) (Right Side)
01 0] 0f 0] 0 O 1} 11010, O 0] 0 0| d O 0] o 0| Of O Of JK-505E |Contact—Stationary {For Motor Contact 1 {S#1096709 |718 17606571-P74 |K-50SE
) Front Break
Cloioyol ooy 1foooloodoodo odo| dAK-50E Contact—Moving  |For Motor Contact 1 [S#1096708 |719 |7606571-P73 |K-505E
Rear Break
Ojojaooq1ioo Qo0 0o o0 o0 oo o K506 |Buffer Relay SP.S.T., Slow Release |—29085 47 1#1040-79 {720 |7606571-P94 |K-506
) Relay, One Break per
Circuit, Normally
Open, Release Time
1.5 to 2 Seconds, Coil
Rated 50 Milliamperes
at 110 V., 60 Cycle,
Contact Rating 1 Amp.
at 110 V.AC.
0/ 0/ 0000111100/ 0 00 0000 O Of 0 & O AK-506A |Coil For K-506—Same as 721
K-504A
0Oy 00 O 1t 1] 0/ 0] ] 0] 0| 0| O 0| O] Of Of O} O O] WK-506B |Contact Assembly  |For K-506 47 |PC #463205,722 17606571-P96 |K-506B
00 0r 00 o1 1100000 0O 00OO &0 O Base for K-506 Same as Irem 708 723
0000091100 qofoodolo ol oo K-507 [Primary Control D.P.S.T., Single Make,|—29051 48 [Type C  |724 |7606571-P104|K-507
Relay Normally Open, Coil 7407636-P1
Single Wound 25, 155
Turns, 1800 Ohms
Resistance #36 E.C.
Wire 0.010 Milli-
amperes
Orolor oo o 1f1/o 0 oo 00 o0 0o o0 0 oo AK-507A |Coil For Relay K-507 48 |#W2- 725 17606571-P105/K-507A
1064-5
0
"n 0,010,000 1000000 1 0,0 O 00 O 0] §K-507B [Contact Assembly [Two Form A" Silver 48 726 |7606571-P106/K-507B,
N Size #18 ‘ K-507C
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Item 610

k) N RN DIV\ITII\\Q\?\?\QI/\MV‘MM‘MNN
Ininiinl indrdied il I SRR RG] PR RRERY INNEE L] TSI @ o ..
Sl R R R R ERE R R R[RRERE| & £ I I
aﬁﬁﬁﬁﬁﬁf“t“‘*ﬂ"‘“ﬂ*““ﬁ““*‘“““ﬁ 8% Navy g;: %3 27" Contractor's
ek |1 Ll [ H Pl | " b €& Function Description Ty CELE g2 £ & Drawing
O.U.‘%U.U.géguzu | u,uéguu, | U.U.\%QU. n'g Number 3 gE £8  Number
cdglaaglglaialglangglaaiglagiglaa 4 °© ©= 3
>>5>>555>>E>‘>55>>E>>i\i>l>
waclre glolclnaiglng oglnoiglnololne
AT A TR~ AFI A T AF AT~ A
A‘N:V H‘NJV [ R o] M;N Aol H‘N‘N <+ H‘N <t |— N‘ﬁ‘ P—“N
i
0 100 oo oo o0 00 K-507C [Contact Assembly  |Same as K-507B 727
000000 O K-508  |Transfer Relay SP.D.T, One Break [—29113 Type A [728 ;7606571-P109
per Circuit, 115 V., 60, i
Cycle, 30 M.A.
1 0] 0 0 O] 0] 0] OO K-5084 (Coil for Relay K-508 |4000 Turns #31 Formex #W5-1008 {729 |7606571-P110
Wire, 110 V.A.C., 60
Cycle, 90 Ohms
Hologolooq K-508B |Contact for Relav = |One Form ““C" Silver 730 |7606571-P111
K-508 Size #14
oo aoooQ K-701  |Motor Starting & |4 P.S.T., One Break per S#1190273 1731 |7610037-P37
M.O. Bias Circuit, 600 Volts, Type
Contactor 25 Amps. NDN-130
20000000 K-701A |Contactor Coil for {115 Volts, 50/60 Cycle S#1264399 {732 [7610037-P38
K-701
2q 0 0 O 0] 0y 0 O K-701B |Contact—Moving  |For K-701, Same as 733
K-321B, Mov. :
21 0| 0 O 0] 0 0] O} K-701B |Contact—Stationary |For K-701, Same as ; 734
K-321B, Sta. :
. |
21 0,0l o 0 0 O O K-701C |Contact—Molving  |Same as K-321B, Mov. 735
2y 00 0] 0] 0 0 O} K-701C |Contact—Stationary [Same as K-321B, Sta. ‘ 736
20,0 Q0] 0] 0] O K-701D [Contact—Moving  |Same as K-321B, Mov. 737
2} 0] 0| O 0 O} O] Of K-701D |Contact—Stationary |Same as K-321B, Sta. ; 738
21000 0o 00 O K-701E |[Contact—Moving  |Same as K-321B, Mov. 739
240000000 K-701E |Contact—Stationary {Same as K-321B, Sta. 1 740
b
40000 00 O Insulation for K-701 |Arc Shield, Same as ; 741

X1 uopdesg
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Total Per Equipment | | {
m\‘:‘m ETN‘NMOIT‘!\I\\D“\O‘\O‘)\O mjmmmmmN!N i
indiolid iobinBad (ol (Y ETE1E] SIEPEIRT RASTE] GIEPGE 2 w o e
SIREL] RERRL] i) ]yl Rl bl gl i eagr] o) B g g% My g
a‘g‘jaﬁﬁﬁﬁfP‘HHH‘E—‘H‘Hh‘HHHHHHH 2% Navy Navy .g,\:_’ ‘5)5” ‘gzoaConttactor's All Symbol
I |\ I |‘ |\ l\ O gl E& Function Description Type Spec. g-z ‘éh TR El Drawing (Designations
OXOIEN GRO) (L % (LU,;U, O Q% [ |0© é O é OJ| @'F Number Number |&° ! B5& (28 Number Involved
caglaaglelelpalslaiageglAs|glrRglial A S oz §
>>5>‘>5§RF>5>:>5‘5>‘>3>>?>l>
~2glozglglslclzlela g gloglelsiziglzg
:‘nllwr HIN'iv- NN H‘NiN;ﬂ' SRR ISIEN RS IR
oloofo o o1 2o o ofooo oo o qolol oo &K-702 |High Volrage Same as K-701 742
Contactor
ololoolo/dil2lolo oocloo oo o oo o0 o 0K-7024 |Contactor Coil for |Same as K-701A 743
K-702
o]0 ol 0] 0O 1] 2] 00O 0 OO GO o A0 0 O 0 GK-702B |Contacc—Moving  |Same as K-321B, Mov. 744
ololodolojod il Aololdoloclgo odolof oo GK-702B |Contact—Stationary Same as K-321B, Sta. ] 745
olooooo2dolooooloooodo ofdo AK-702C |Contact—Moving  (Same as K-321B, Mov. 746
0/ O[OfOl0Of 1200000 GOCO d 0 of d 0] K-702C |Contact—Stationary Same as K-321B, Sta. 747
0/ 0 4 0001200000000 00o0Qq0 qK-702D Contact—Moving  [Same as K-321B, Mov. 748
olo otolod12fooqooodooao odo K-702D Contact—Stationary |Same as K-321B, Sta. 749
00 o 0jofor2d 400 CGGC OO OO (1 0o/ d 0o o Insulation for K-702 |Arc Shield, Same as 750
Item 610
W af iy 1y a1y gy 1 L1 H.F. M.O. Tank Coil|C-1, C-2, C-3, C-4, C-6,|—47460 1 {7407910- {751 [7607474-P300|L-1, S-1A,
Assembly S-1A and S-1B i Gl S-1B
0o OO0 C0O0 g0 00000000 0GO0 3 H.F. M.O. Tank Coil{16 Turns, Edgewise 1 |7407910- [752
’ Only Spare for L-1 | Wound of 261.5 Inch G2
1/2 x 1/16 Copper
Strap
|y End for L-1 (Front) |Micalex 10-3/16 x 6-3/4 1 17605522-P1}753 |7605523-P3
: x 5/16
nyyuyyyyyyy1 FEIE BUEIE EIETR R End for L-1 (Rear) Micalex 10-3/16 x 6-3/4 1 17605522-P4]754 |7605523-P4
x 5/16
66 66 66dd6d6 6 dél 66 d66d6esdesd Insulator for L-1  |Isolantite 7-1/4 x 3/4 x 29 17806537-P11755 |7605523-P9
12
/ o
202020202028 2 2 20 20 A 2{ 2222022 2 2 Y2 A Contact for L-1 Sliding 17705733 |756 {7605523-P44 3
0 Gl )
('l =
0 '>"<
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment j
:{QDS'N:&HSNiFh‘{?‘O}Q‘?"\lV\"\!ﬂMﬂN'N ) ‘
Afhep iapagal =] ] RSN ; RN NN o " . lwd
Sfole] sfojel o o SR R S S o ST
g it i i afal il okt indund il il il 2% Navy Navy g gl gg 1§ Z | Contractor’s | All Symbol
L l[ |HI | ] i1 [}t g | L | EEQ Function Description Type Spec. g5 g- jg g! Drawing |Designations
t)_p;éqp%%%uu_éqqééqq (SISJIR (] §] ] Number Numbe; 8 85 €% Number | Involved
cagladgleleldlnjeldla g glagiglelbiglaa] & o ©oF 57
A ) E 0 e N e S B ey
2RigrRieRIREIR 122 RI[ELI: g2k g0 R
MNIV’HlNlV‘NNr—ONVMNN‘?HNQ‘HN*!'HN
Ny yyyyyyay gy gy yre H.F. M.O. Filament |Two Coaxial Windings | —47478 1 {7705707- {757 |7607474-P301|L-2, L3
Choke Coil Bottom Windings 50 Gé6
. Turns, Top Winding
48 1/2 Turns 3.5 Amps
A:C. or D.C.
yuyyuygayyyyyyyyyyyyiy 1 gL H.F. M.O. Filament |Part of L-2 758
Choke Coil
Huynxuyyy Yy Yy yr4 H.F. M.O. Plate Inductance 2.5 Milli- | —47400 1 {7407506- 1759 |7607474-P304|L-4
Choke Coil henries D.C. Resist- Gl
ance 8 Ohms, 500
M.A. D.C.
nnnunyyyyyyyyyyyaiyaly i yL-s Doubler Circuit Tank|28 Turns #14, .064'" | —47461 1 |7705697- {760 |7607474-P306|L-5
Coil Dia. Tinned Copper Gl
Wite
gy yygyyuynyyyyyyiiytl Coil Form for L-5 Isolantite 6-1/16 x 2-1/2 29 |7705697-P2 761‘7705697-G1
O.D. x 2-1/16 LD.
vy oy ] afxay e Thump Filter 1 Henry, 1000 V.D.C., {—30329 1 {L-332743 |762 |7607474-P307|L-6
Reactor Coil 0.75 Amp., 1560 Turns
21.5 Ohms
nnnynyyyyyyynyyyyyyagyy Ly H.F.1st Amp., Grid 48_()Inchcs 0159 Inch 1 {7405204- |763 [7607474-P308IL-7, L-14
Choke Coil Dia. §.C.C. Enamel G4
Copper Wire, Space
Wound 20-20-20 Turns
ypyyyunyyyryyy1yyyyy iy -8 LF. M.O. Plate Coils Duo-Lateral —47473 1 |7700874- [764 {7607474-P310|L-8, L-13,
Choke Coil Wound #26 D.S.C. G6 L-20
Copper Wire
vy nuygiyyyyyyyyyyyyy gy e [.F. M.O. Tank —47462 1 {7605548- {765 (7607474-P314)L-9
Variometer Coil Gl
neryguyuuyyyyynuyiyyyyyyayt Stator Assembly 83 Ft. Litz3x 3x 18 of 7706416- {766 |7605548-P2
for L-9 004 Gl
vty yygyyuyyysnyyyyyyynyl Rotor Assembly 54 1/2 Ft. Litz 3 x 27 of 7706416-  |767 {7605548-P3
| for L-9 .004 G2
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|!|{ l'l| (] () 111 il I E& Function Description ype Spec. g-‘z‘ g . |5 §i Drawing [Designations
IO | Q‘Q(L J)u_u_ J»U'U'ééu‘u' éu,u,%u_q ] Number Numbe g o~§ €Y Number Involved
aolgleaglelelRiglerngiglae|elfagllal 4 S J9F ¢
AN S Y 2 S B e [ S ) e ; ‘,
N QIO IO IO O olnlolololnio QN[O wio i |
SREERRRFRIZIEZREIER FEREER | |
NBRINIBIRIDI B B I BIRID BB ID I IR T I D) Insulator for L-9 [solantite 29 17602239-P1]768 17407907-P33
66| d6l6dd6ds e del 66 ds6deegesd Insulator for L9 |Prestite 1 [50-C-692- [769 [7605548-P18
P2
6/ 6| d 6|6 dddsc6dé6lcedecdssdeq Insulator for L9 [Prestite 1 |50-C-692- |770 |7605548-P19
P1

—

HBIRIBIBIRID D RIDIE I BIEIBIBIBIBIB RIEIE BN 2] I.F. M.O. Grid Same as L-8, Except 7700874- {771 |7607474-P315/L-10
Choke Coil Mtg. Insulators ) Gs

—

IUBIB TN IR BRI US| ST R US| DU i) 55t H.F. Ist Amp. Tank {230"" of .064" Dia. 14 {—47480 7406479- (772 |7607474-D319IL-11
Inducrance Coil Tinned Copper Wire, Gl
26 Turns Tapped at
6-1/2 and 23-3/4 Turns

by ey 1y yLa2 H.F. 1Ist Amp. Plate 1375 Turns of #24 1 |L-303481 773 {7607474-P320iL-12, L-17,
Choke Coil 0.0201"’ Dia. D.C.C. L-21, L-24,
Copper Wire, Basket L-28, L-31,
Wound, 4 Milli- L-32
henries, 5.15 Ohms
BRI IR B U U I AR TR LA AR (AR AR AR LA IS K LF. Int. Amp‘Grid Same as L-8 —47473 774
Choke Coil
vy gy gy yl-idg H.F. 2nd AmpA Grid [Same as L-7 (Without |—47463 775
Choke Coil Bracket)
vy apana a1y o1y Yrois LF. Int.:’\mp Tank 1 |7605542- {776 [7607474-P328|L-15
Variometer Coil Gl
gy yinytl Stator Assembly 81-1/3 Turns #16 D.C.C. 7605551- 777 |7605542-P2
for L-15 Copper Wire Gl
dadal oo oo a2y ey Rotor Assembly  |47-1/2 Turns#17 D.C.C.{—47454 7605551- |78 17605542-P3
for L-15 Copper Wire G2
4040 4 4| 4 4 4 4 4] 4] 4 4 4 4] 4 4 4 4 4] 4 44 4 Insulator for L-15  |Same as Item 769 779
alald 4l af A o a4l 4 a4 4 444444444 Insulator for L-15  |Same as Item 770 780
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment

Choke Coil

2 alsls'slzlelslk|s]e e e e elplmin]yly | |
B il il ST bl RERTET BTG 10T S » e
i ctotin ol SIS UM U s el |
fE R ERREFEEEEEEFEEFERFEFR] 25 Navy Navy g« 8§48 5z Contraczo.”*: All Symbol
[ ] H 1 |‘ . ’, ‘. |. | |. t. l. l. I E & Function Description Type Spec. 242 g- . 5 8 Drawing ;Designations
Q'Qé O | 1@} % O U % SLOINE G1GINN G151 IV Number Number |3 g& £  Number Involved
aqglaa Alglaia giglaalglakiglas| & © 02 ¢
P > Al > S (S > Sl > el e B
reglaaglelglazigleaggloriglRlgle's
— -—«‘N‘«r 0 ISR SIS 4 ISR S IR S e
1 y1 Iyl 1141 1111t H.F. 20d Ampl. 22 Turns of 220 Inches |—47468 7604676- {781 17607474-P329|L-16
Tuning Ind. Coil of #10 .102 Dia. Half G7
Hard Copper Wire,
Silver Covered
End Plate for L-16 [Micalex 4-11/16 x 4-3/8 7406755-P1(782 {7604676-P2
x1/4
End Plate for L-16 |Micalex 4-11/16 x 4-3/8 7406755-P2|783 |7604676-P3
x 1/4
Sliding Contact Nickel Silver 7604676-  |784 (7604676-P16
for L-16 G4
Spring for L-16 Phos. Bronze 18T#23 7809703-P1(785 |7604676-P15
Wire 1/8" O.D.
Roller Contact Bronze—1"" Long 1"/ 7605179- |786 |7604676-P12
for L-16 Dia. P34
H.F. 2nd Ampl. Same as L-12 787
Plate Choke Coil
H.F. P.A. Grid 240 Inches of .010 Dia. 7405204~ |788 |7607474-P332|L-18
Choke Coil D.C.C. Copper Wire, G3
Space Wound 5-10-10-
5 Turns
H.F.,, P.A. Grid 65 Turns of #24, 0.201 |—47470 L-303602 789. 7607474-P333|L-19
Choke Coil Dia. D.C.C. Copper
Wire, Basket Wound,
0.1 Millihenry, 0.7
Ohms
1 [.F.P.A. Grid Same as L-8 —47473 790
Choke Coil
2 Insulator for L-20  |Same as Item 28 791
LE. Int. Ampl. Plate|Same as L-12 792
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment
e o R Y KRR Y ) K e iy
e e o e S o S S I EOEF s
fﬁlﬁﬁ ﬁﬁﬁﬁﬁ\i—d—‘i—*i—*ﬁhhi—‘i—*!—*i—*i—*i—*[—ch 28 Navy Navy §¢:‘ ‘éé igZO‘ContracAtor's All Symbol
LIEE et LEL) (il SN R ) Function Description Type Spec. 8'2‘ o |5 £/ Drawing |Desigaations
QL).%QQ%%%QQ%QQ%%QQ%QQ%QQ 7aE Number Number |5 && |82  Number Involved
qdglan Ralgieaigglaalglraglaigl & o Y2 g
Et ] ) I B e Bl e g P = Py PR S ) N ‘
LRI RIZISI|ILIRIRILIRIg 1L RIgLIRIgILIR
-—4~v-—4~v~~-~v-—<~~iv—cﬂv—<~¢mﬂ
Ly yfypafa oy ey r22 LF. P.A. Tank —47471 1 (7605526 © |793 |7607474-P341(L-22, L-29
Variometer Coil G1
Ty yipyyyyyyy1y11y1t Stator Assembly 12 & 26 Turns #12 7605527- 794 (7605526-P2
for L-22 Tinned Copper Wire Gl
nayygyyyaayyyypapyajaaayyaaga] Rotor Assembly 36-1/2 Turns Litz3 x 3 7605527- (795 |7605526-P3
for L-22 x 18 of .004 Dia. G3
DL ynnyywf )y a1y Rotor Assembly 186" Litz 3 x 10 x 20 7605527- |796 |7605526-P4
for L-22 of .004 Dia. G2
ININIBININIRIBIBIBIN BIBINIB BININ BIBIN B Insulator for L-22  |Isolantite 1-3/4 x 23/32 29 {7705360- |797 |7605526-P18
Sq. P29
444 41 41 4 4 4 4| 4|44l 4] 4] 4 4| 4 4 4 444 4 Insalator for L-22  [Same as Item 769 798
4 4 4 4| 4l 4 4 4 4] 41 4 4 4| 4] 4 4] 4] 4 4 4 4 4] 4 Insulator for L-22  |Same as Item 770 799
pnnnunyyyydyuyyygyyyy Ly HY.P.A Tuning |Same as L-16, Except 117604676 8GO 17607474-P3421L-23
Inductance Coil Mounting G6
nonuwpunyyyyyyraaliayi]yyayiy End Plate for L-23 [Same as Item 782 801
1y yyyyyuyyyyyyyyafya End Plate for L-23  {Same as Item 783 802
2222020802022 2020202 22222 Sliding Contact Same as tem 784 803
for L-23
IBIRIBIBIBIBINISINIS BIRIN IS BINIE RIS B! Spring for L-23 Same as Item 785 804
nnyygnyyyygyyyyyyyaayia Contact—Roller Same as Jtem 786 805
for L-23
nyyyyyyyyyyyaay )i if-24 [{HF P.A. Plate Same as L-12 806
Choke Coil
W
DU UL RN Y YLy 4113111 §L25 [HF. Antenna Tun- |Same as L-16 Except 117604676~ {807 (7607474-P345 0
ing Inductance Coill Mounting G9 '_-::
© . 0
f. nonyyyygyyafdaiaifga)fyaaaala End Plate for L-25  [Same as Irem 782 808 ,3
L b ]
-

r




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)
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Total Per Equipment
:bp2ﬁ§38¢h¢99@9@%ov¢¢¢¢ |
el s e s el el et e . g B 5l
g o 32 3 188
CERREEERF S FEFFFEEFREEREF 2% Navy Nay (8g ER |82 Al Symbol
L P L T AN LA AT RS Function Description Type Spec. & B kg Designations
L5 ILIBE SISITY CISTRIN STEIN SN 1% Number | Number |8 EERE Involved
Glagjaa cdlgliaglelslalglakblglral 4 o | v= G
B> > [5> > (SR [A> B> [a > > [ > > []> > > > '
LRAZI5IR ZRIRICIRIZIL R ZLIRILILIRAIRSIR
yyyyyyyyyyyyyyyy1yyil End Plate for L-25 (Same as Item 783
2212222 2.2 Sliding Contact Same as Item 784
for L-25
¥11y1li Spring for L-25 Same as Item 785
W11y 11y Contact Roller Same as Item 786
for L-25
Wil LF. Antenna 135 Turns Litz3x 5x | —47472 L-26
Inductance Coil 20 of .004 Dia.
113§ 1}1 11 End Plate for L-26 |Micarta 10 x 10 x 1/2
1§ 111 Y 1] 1} 1] g End Plate for L-26  [Micarta 10x 10 x1/2
1313]13(1313(13/1313 Spacer for L-26 Isolantite 1/4 x 3/40.D.
x17/321D.
13113(13{1313(13113(13 Spacer for L-26 Prestite
13113]13{13§13|13{1311}13 Insulator for L-26  |Isolantite 15 x 1/2 Dia.
q 00O 00| 00 LF. Antenna Tuning {Wire 3 x 5x 20 Litz .004 L-27
Variometer Coil
Y1yl LF. Antenna Tuning [Wire 3 x 5x 20 Litz .004 L-27
Variometer Coil
1y Yy Form for L-27 Bakelite
(Rotor)
yuyaii Form for L-27 Micarta
(Stator)
4 4] 41 4 4] 4] 4] 4 Insulator for L-27  [Same as Item 769
4] 4| 4] 4] 4] 4] 4| 4 Insulator for L-27  {Same as Item 770

X1 uoydrag




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment
el PR ol\;l\r\oi»o\oxq PPN VN PN FNIPN P
inhoied ininEad ind il SEET ] TEERIRT RE ) ] SR W @ o oo o
PSR} W PRI ] ] =gapivy rogrrpr gl iy e ey o) I g g2 mg
ﬁi‘i;ﬁﬁf.ﬁﬁﬁ ‘HPHH;HFFFHHHHPH 2 Navy Navy §¢_.: ég §Z‘Contraqtor's All Symbol
LG Ll A U R O AR A AR - Function Description Type Spec. &3 B B E} Drawing |Designations
SIIN ESis! %% .U,éU,U,lé 1 QQ%QQ L] ] Number Number |38 3& |88 Number Involved
qa.éﬂ.i@.% aiglaagglaalgleiaglael A o O g
Tl ] ] ) = = B I Y b ol Bl ‘ |
mo!owogoomsoo\wo!oomoomoomo |
—ﬂNI"‘-—ﬂENiV‘NNMNVMNiNVM\NVﬁNV'—*N 1
ny Ry Yy gy Yyl Wire for Item 819 365 Inches of 3x 5x20 1 [7606669- {825 |760669-G2
Litz .004 P11
gy yyyy11yiy Wire for Item 820 {510 Inches of 3x 5x 20 1 |7606669- |826 |7606669-G1
Litz .004 : P10
2020821212029 2022220208202, %202 422 Spring for L-27 Nickel Silver 1 {7605543- |827 (7606670-P8
P10
nyyyyyy gy g1y oa gy o1y 428 LF. P.A. Plate Same as L-12 828
Choke Coil
gy o)) ay ]y 1 yL29 LF. Antenna Coup- ({Part of L-22 829
ling Inductance Cot!
oy yyy gy ooy iy ol L3 LF. M.O. Tank 124 Turns, 2 Layers 47475 1 17705719~ 1830 {7607474-P352/L-30
Inductance Coil Bank Wound, 1500 G-1
Inches of .07 Dia. Litz
3x 3 x 18 of .004 Dia.
Tapped at 45, 59, 81
and 91 Turns
a1y aoi1{1g 1o di11qoil o1l R.F. Line Choke Same as L-12 831
Coil
a1yl 1j{o110qi11olildoiyLs R.F. Line Choke Same as L-12 832
Coil
0,000 00O GO0 00 0O OO O OO 0 & 1f JL-33 P.A. Screen 2 Henries, 0.1 Amp., |—30321 1 {317190B (833 |7604902-P56 |L-33
Modulation 1000 V. Insulation
r Reactor Coil
Ly ydynyinyylayo gl P.A, Screen 5 Henries, 0.1 Amp., 1 {L-340136 834 (7607474-P357\L-33
Modulation 1000 V. Insulation,
1300 Turns, 65 Chms
111 yyoo 1y 11y 1y 111 1| yL-150 ([Bias Filter Reactor 2 Henries, 1 Amp., —30318 1 {L-332700 (835 (7607478-P20 |L-150 @
300 V.D.C. #22 Wire :
-
.} nyygiyuyyoaogyyyayyyyyay Insulator for L-150 |Moldarta 1 7809106-P1(836 [7604920-P6 g
1
O -
("] ]
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Total Per Equipment

440/3/60—  TBL-13

230 V.D.C.—TBL-13

440/3/60— TBL-12

230 V.D.C.—TBL-12
220/3/60— TBL-11

115 V.D.C.—TBL-12

115 V.D.C.—TBL-13

230 V.D.C.— 1BL-7

440/3/60—

230 V.D.C.—TBL6
TBL-6

220/3/60—

TBL-7
TBL-6

115 V.D.C.— TBL-6
" 440/3 /60—

220/3/60— TBL-10
115 V.D.C.— TBL-7

TBL-5
TBL-3

115 V.D.C.— TBL-2
230 V.D.C.— TBL-2
Symbol
Designations

230 V.D.C.— TBL-3

115 V.D.C.— TBL-3
440/3/60—

230 V.D.C.—"TBL-5

115 V.D.C.— TBL-5
440/3/60—

Function

Description

Navy
Type

Number

Navy
Spec.
Number

Component

Mfr.

Mfr. Desig.

Component

Contractor’s

Item No.

Contractor’s
Drawing
Number

All Symbol
Designations
Involved

—
—
—
[
(=]

[»]
—
—
—
—
—
—
—

—
—
[
—
-

M.O. Filter Reactor

Terminal Block for

L-151

Bias Reactor

Bias Reactor

M.O. Reactor

H.V. Reactor

H.F. M.O. Screen
Current Meter

M.O. Plate Current

Meter

M.O. Plate Volt-

meter Meter

13 Henries, 0.16 Amp.,
1000 V.D.C.#29 Wire

Isolantite

1.5Henry, 0.5 Amp.
D.C. 118 Volts, 100
Cycle Ripple 1500 V.
Test, 8.0 Ohms D.C.
Resistance Max. 833
Turns #18 Wire

Same as L-701

10 Henries, Tapped at
6.8 Henries, 0.2 Amp.
D.C., 500 V., 1000
Cycle Ripple, 2500
Volt Test, 50 Ohms
Max. D.C. Resistance
1924 Turns Tapped at
1589 Turns #22 Wire

0.7 Henry, 0.7 Amp.
D.C., 100 Volts, 300
Cycle Ripple, 4000
Volts Test, 28 Ohms
Max. D.C. Resistance,
906 Turns #22 Wire

0to 50 M.A. D.C.

010,100 M.A. D.C.

0 to 1.5 Kv. D.C., 1000
Ohms per Volt

—30337

—301085

—301085

—301083

-301082

—22056

-22159

—22305

17-I-12A

17-1-12A

17-1-12A

29

L-332746

7406307-P2

S#1304059

S#1304060

S#1304061

NX-35
7605997-
P17

NX-35
7605997-
P16

NX-35
7605997~

P22

837

838

839

840

841

842

843

844

845

7607478-P21

7610037-P54

7610037-Ps5

7610037-P56

7607475-P361

7607475-P363

7607475-P362

L-151

L-701, L-702

L-703

L-704

M-1

M-2

M-3, M-3R

X1 uopreg




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment T : | |
M‘H\MNNNMOI‘\fI\II\@‘\?“?]\D m‘mmmlm\wpw’m | ‘
CCR IR I (Y SRS ] RPERREN] Yl B RS R 2 u g 12
Al it s alE almdnxlmal g g €% |55
fi‘ﬁﬁffi'f?iﬁﬁh*“““\“f“‘“‘““‘“*‘”‘ 2% Navy Navy g“;:' §£ gé'Contractor's All Symbol
i J‘ Lo l I [ |., ' f‘ I 1] f‘ [ E & Function Description Type Spec. é-z g' . | E] Drawing |Designations
OOl LR OISO eilog) o Number | Number |8 Eg |£8| Number | Involved
naglaagleleldeliasslaolelatlaa) & © | 9= 8
>>;w>>;55}\>>§«>>5§a>>1§>’>?ﬁ>;> ;
o222k 1’8 glLR1gleR 4R ;
ﬂ‘NVM{N‘VNNM‘Nﬂ'r—i‘NlN;V‘M{Nﬂ'ﬁiN‘V‘P“N i
a3yl a1y 1) 3M-3R | Muldiplier Meter  Part of M-3, 1.5 —63755 846
Megohms
4
ool dOaqoo 1o 1000 1 o0 1 0 O M4 Line Voltmeter 0-500 V.D.C., 1000 —22225 17-1-12A 1 INX-35 847 17607475-P365\M-4, M-6
Ohms per Volt 7605997
P21
wr gy oy by y 1 UM-s Ist Ampl. Plate 0 10250 M.A. D.C. —122065 17-I-12A 1 INX-35 848 |7607475-P366|M-5, M-8
Current Meter 7605997-P4
UL YWYy ) ap 1) YM-6 Bias Voltmeter Same as M-4 —22225 849
W1y ap a1y a1 M-y Filament Meter 0-15 V.AC ~22080 17-1-12A 1 [NA-35 850 {7607475-P368{M-7
7605997-P6
vty uMe 2nd Ampl. Plate Same as M-5 —22065 851
Current Meter
WLy Ry Yyl My P.A. Grid Current  |0-150 M.A. D.C. ~22061 17-I-12A 1 INX-35 852 |7607475-P370|M-9
Meter 7605997-P2
yny a1y a1y Yl YM-10  |Plate Voltmeter 0-2.5Kv., D.C. 1000 |—~22306 17-1-12A 1 [NX-35 853 |7607475-P371|M-10
Ohms per Volts 7605997-
P23
0001yl l UM-10R |Multiplier Meter Part of M-10, 1 —63754 854 [7607475-P372{M-10R
Megohm, 1.5 Megohm|—63755
11141 0,0, 0] 0 0 0| 0 0f Of O] 0! O 0} 0| ¢ O 0] O O GM-10R [Multiplier Meter  [Part of M-10, 2.5 Meg.|-—63774 1 8544
By yyy a1yl YM-11  |P.A. Plate Current |0-500 M.A. D.C. ~22067 17-I-12A 1 |NX-35 855 |7607475-P373M-11
Meter 7605997-P1
1yyyyygyyt ]1 nyyyyyyyi 1l gM-12  |LF. Antenna Current|0-15 Amps. R.F. —22035 17-I-12A 1 |NT-35 856 {7607475-P374 M-12
Meter 7605997-
P15
0/ 000l 0ry O 0 O Or (3 of 00O OO Q1L I 1 UM-13  |H.F. Ant. Current  |0-5 Amps. R.F. —22025 17-I-12A 1 INT-35 857 |7604890-P7 |M-13
Meter 7605997-P3
o gy iy iy oo 0o oM-13 |HF. Ant. Carrent  {0-10 Amps. R.F. —22031 17-1-124 1 |NT-35 858 |7607475-P375M-13
f. ' Meter 7605997-
N Pi8

X} uopeg




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)
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|
Totak Per Equipment !
|
e T e A et e o bt o o a o S 2
MPRP] S R] ] S g ra et gy et e g g g0 Iy
[sal>al j{o0) {saly (a0} i —=.3 7] 0 o0
aHHaE‘HHHHHHHHHHHHHHHHHH R Navy Navy g gé’ §Z A[!Symbol
R L put PP P L ES Function Description Type Spec. &5 §. |bE Designations
Q19 % e % QO] QW é O QO[O0 @7 Number Number 8 68 8% Involved
an'elas naglangiglaaiglaaiglal] & © . V= 0
o]l ] ot ) gl o [ RN (= = Y g g Y o =
[2'2 2|22 2[RIR19IR IS4 R S gl0R|gLeRIgnIR
LT = N | N e v—<|N1Ni<r ISR SIS S
1 HOo oo al0 00 010 q1d Line Voltmeter 0-200 V.D.C. -22256 17-I-12A 1 859 M-14
7605997-P9
o 00 o000 O Ball Bearing For B-250 (Ist) 50 860 0-250
Q0 00000 O Ball Bearing For B-250 (2nd) 861 0-260
o0 0000 O Ball Bearing For B-270 50 |#1306 862 0-270
X000 00O0 Ball Bcaring For B-270 50 863 0-271
oojojdaoo0d Ball Bearing For G-250 50 864 0-280
oo[0®000a Ball Bearing For G-251 50 865 0-290
o 20 o2 0 00 Ball Bearing For B-401 31 866 (0-401, O-421
o0l 2{ o 0] 20 0 O Ball Bearing Same as O-401, 31 867
For B-421 For B-421
o ool 1 0o 11 Ball Bearing For B-441 31 [#306SF (868 0-441
o 0|01 o0 11 Ball Bearing Same as O-401 31 869 0O-442
for B-441 for B-441
o2 2] 2|2 2 2 Ball Bearing Same as O-401 31 870 0-451
for G-451 for G-451
o 2|20 2] 22 2|2 Ball Bearing Same as O-401 31 871 O-461
for G-461 for G-461
40000000 O Ball Bearing For B-701 8 872 0-701
1110311 141 Thermostat Arc 30,000 Ohms, 1 Watt |—63288 RE13A372G 8 [Type G-1 [873 R-1
Suppressor +10%, Composition
Resistor
o100l 10O Thermostat Relay {8000 Ohms, 60 Watts, |—63506 RE13A372] 874 R-2
Potentiometer Tapped at 500 Obhms
Resistor
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment

|
milalaleiod~oln i Into o oo fnlalnfa glolarle 1
7‘;'7‘"?'77‘,”-"?Tq‘_qu‘q‘qqqiqqqqqq_: a T N
Sl A R R Bl n A p|E BElR R ElEE] & € l €% 'y g
CREEEERERFFFFRFIFEFEREFEER] 23 Navy Navy %««"‘ ‘éé"’) 212 | Contractor’s| All Symbol
LI el LT L)L LI il es Function Description Type Spec. g3 & S g/ Drawing |Designations
SR 2R iuuééqq == 1= =d I Number | Number g 8§ |82 Number | Involved
nalglinglelsRAlglragg|laRiglarglaal A o | vE ¢§
>>E>>E5:P55>>§E>>3>>5>>
QSFSQQSQSQSSQSQEQQSQQDR
0o OQ0l0jOf Oy 0f ol Ol OO0} O] Of O] O] & O 1| 1] O] IR-3 Keying Relay Pot. 2000 Ohms, 250 Volts |—63079 RE13A372G 8 875 |7604902-P135/R-3
Resistor
ol100 1A QOO ool 10 O Of 1| O Of Of Of O JR—} Keying Relay Pot. {300 Ohms, Grade 1, —63065F RE13A372] 8 876 [7607475-P387(R-3, R-35
Resistor Class 1
olljagoooool 1golijogqol1qo 1 do UHR4 Heater Resistor 155 Ohms, 1 Amp. —63563 17 |7707024-P1|877 {7607475-P388|R-4
+5%, Special
"“Ohmspun’’
iy yR-s H.F. M.O. Grid 5000 Ohms, Grade 1, |[—63507F RE13A372] 24 878 (7607475-P389|R-5
Bias Potentiometer | Class 1 Tapped
Resistor 10 Equal Values
WYy 1y i iRe HF. M.O. Screen {50,000 Ohms,200 Watts|—63222E RE13A372] 24 |7407908- {879 |7607477-P527IR-6, R-43,
Resistor P228 R-44
gy yaddy yry H.F. M.O. Plate 5000 Ohms, Grade 1, |—63149F RE13A372] 24 880 |7607475-P391{R-7
Series Resistor Class 1
0[ojqooaaqooogil 111111 1111 YR-8 Key Thump 300 Ohms, 3 Watts, —63289 RE13A372G 24 (7604902- {881 [7604902-P210|R-8
Resistor Carbon P210
1 y11 13331311100 0qolodooa o R-8 Key Thump 300 Ohms, 10 Watts REI3A372] 8 |7407907- 882 |7607476-P440|R-8
Resistor P362
gy Y1y gR9 Key Click Filter 20,000 Ohms, 60 Watts|—63095E RE13A372] 24 [7407908- (883 |7607477-P528R-9, R-15
Resistor P229
gy g1y y i yr1o H.F. 1st Amp. 25,000 Ohms, 60 Watts|—63096E RE13A372] 7407907- (884 {7607477-P529|R-10
Grid Resistor P328
unyyyyyayyyyyyyyiiy 1 yR1n Audio Oscillator 5000 Ohms, Grade 1, {—63085F  |REI3A372] 24 885 17607475-P395|R-11, R-13,
Grid Resistor Class 1 R-14, R-19,
R-501
0000 OGOy Oo O 000 OO0 0O 00]1f JR-12 Filament Rheostat {30 Ohms, 2.7 Amps. 24 886 (7604968-P36 |R-12
Resistor
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITYING EQUIPMENTS (Continued)

Total Per Equipment

olbotial SESBS] of =1 R i) NARANANS YA Y AN w
indindiod indindied Ind il 03 h b ; ‘ L
pyerel ety 01 9 bt ek Hel el shol] - . £ OES Ky
HiE—«l—-' HFHHHHHHFHFHHHHHHPPB 2% Navy Navy i&“ 85 §Z Contraqtor's Al!Symbol
AR N AR RARANANNNEN LRAN Y-S Function Description Type Spec. &5/ &7 |5E| Drawing |Designations
SIS &1%] uq%qué§99%qqéqu &F Number | Nomber |5 5& [E8 Number | Involved
aaiglaq caligliagglarizlecgpal 4 © Y=
>>5>P5§m>>5>>p5>>5>>m>> =
29«‘82'9\‘888ﬂ19\§22}8$2.3329933 ;
M‘NivvﬁNIVNNMiN MN“N?H)N v‘v—iav—«iw i
ynogll aagnyayo Al gl 0] OJR-12 Filament Rheostat {40 Ohms, 2.2 Amps., }—632400 24 7607475-P396|R-12
Resistor 6'’ Plate Equal Steps,
Resistance to Decrease
with Clockwise
Rotation of Shaft
gyt R-13 [LF. M.O. Grid Same as R-11 ~63085F
Resistor
yuyyyyiyyyt R-14 L.F. M.O. Screen Same as R-11 —63085F
Resistor
yuinynyyyil R-15 LF. Amp. Screen  [Same as R-9 —63095E
Resistor
a0 0 (J 0] 0| 0; O 0} O R-16 Filament Load 3.2 Ohms, 250 Volts  |{—63311 RE13A372G 24 7604902-P114|R-16
Resistor
1111 R-16 Filament Load 1.6 Ohms, Grade 1, —63608F RE13A372] 24 7607475-P400{R-16, R-55
Resistor Class 1
nynyunnIyil R-17 2nd Aran. Grid 30,000 Ohms, 100Watts|—63160E REI3A372] 24 7607477-P530{R-17, R-42
Resistor
o0 100 10 O 0 1 R-18 Spark Suppressor 1 Ohm., 3 Watts, —63289 REI3A372G 8 7607475-P402|R-18, R-36,
Resistor +109% R-45
W11 3111t R-19 2nd Ampl. Screen Same as R-11 —63085F
Resistor
Q1,0 100 %10 R-20 Thermostat Relay 2000 Ohms, Grade 1, |—63553F RE13A372] 24 7607475-P404|R-20
Potentiometer Class 1, Tapped at 300
Ohms
3y Y1111l R-21 ILF. P.A. Grid 2500 Ohms, Grade 1, |~63080F RE13A3172] 24 7607475-P405/R-21, R-701,
Resistor Class 1 R-702, R-703
R-22 Not Used
gyl R-23 Tune Opcratc 2500 Ohms, Grade 1, |—63144F RE13A372] 24 7607475-P407|R-23, R-37
Resistor Class 1

X1 uopsdog




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

[ Il
Total Per Equipment | 4
et T I Y e N Y Y B A e
DALY AN EN A I bed |imd i i i ol [ 1 |d P (2 [ 2 o R A
e it e s EEEEE L L LR 1 g g% wo
5{9“& Eﬁﬁﬁﬁ R e e [ e 2% Navy Navy g“_;.i '815-» JgZOiCOntrzctor's All Symbol
(ENA AN AR LULE LI L] Eg Function Description Type Spec. é‘EE &~ 5@ Drawing |Designations
qq%qqéé% 'Qéu‘qééqq qqéqq a3 Number Numbe: g 1 3% \gg; Number | Involved
claglaia Alelfk glelaaielanielaal 7k © 1 9= 0 |
] el ) T ) el B B B e ) P ey A ‘
22gl2kglslkleRgleiz s g2 slglalrigl g
ﬂlN‘Vﬂ‘NV’NN NVMN‘NV‘H"NVHNVHN i
\
ol o (J Qo o d (J 0] 0l & 0 0] O (J [} 0] (J 0 O (J 1t 1R-24 2000 Volt Supply 4000 Ohms, Grade 1, |—63237 RE13A372G 24 899 ’7604902-P137 R-24
Potentiometer Class 1 Tapped
Resistor 10 Equal Values
Huyyyyygyyayayi gyl o dr-24 2000 Volt Supply 2000 Ohms, Grade 1, |—63234F RE13A372] 24 900 |7607475-P408|R-24, R-25,
Potentiometer Class 1 Tapped R-53, R-54
Resistor 10 Equal Values
nyyy a1yl oaras 2000 Volt Supply Same as R-24, Item 900|—63234F 901
Potentiometer
Resistor
nyuyyyygyyyyyyyyiyyiy il yr2e 2000 Volt Supply 6000 Ohms, Grade 1, |—63265F RE13A372] 24 902 |7607475-P410(R-26, R-27
b Potentiometer Class 1 Tapped
Resistor 10 Equal Values
nnyypuuyyyyyyyuyyyyyy i yrey 2000V0]t5upp1y Same as R-26 ~63265F 903
Potentiometer
Resistor
nnyyyyyyyyyyyyyalyafyalya yras Bias Supply Poten- {500 Ohms, Grade I, |—63227F RE13A372] 24 904 [7607475-P412{R-28, R-29,
tiometer Resistor Class 1 Tapped R-30, R-150
10 Equal Values
WOy a0 1 31 103 2 1) 1f 1) 1) 1f 1, [R-29  {Bias Supply Poten- {Same as R-28 —63227F 905
tiometer Resistor
nugyyy Ryl r-30  |Bias Supply Poten- [Same as R-28 —63127F 906
tiometer Resistor
vy gy afanf ey af )l dra (1000 Vol §upply 5000 Ohms, Grade 1, |—63212F  |RE13A372] 24 907 {7607475-P415|R-31, R-32
Potentiometer Class 1
Resistor
Iyygyyyyyyyyynygyyeyiyrsn 1000 Volts Supply  1Same as R-31 —63212F 908
Potentiometer
Resist
. esistor g‘
Bunyy iy yyy1yay iy 4R-33  |P.A. Grid Resistor |25 Ohms, 5 Watts —63368 RE13A32G 8 ID-5 909 |7607475-P417\R-33, R-34 %
© 41077, Composition 0
.V 3
- DHODUYU U B YUYy dR34 (P.A. Grid Resistor |Same as R-33 ~63368 910 X




ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

TL-6

TBL-12

TBL-7

TBL-6

TBL-6

115 V.D.C.— TBL-5
TBL-5

TBL3

220/3/60— TBL-11

230 V.D.C.—"TBL-7

440/3/60—

230 V.D.C.==TBL-12

230 V.D.C.— TBL-5

440/3/60—
Symbol

Designations

60— TBL-13

115 V.D.C.—TBL-12

230 V.D.C=TBL-2

)73/

440

230 V.D.CTBL-13
115 V.D.C.— TBL-7
115 V.D.C.— 1BL-6
230 V.D.C.—TBL-6
115 V.D.C— 1BL-3
730 V.D.C.— 1BL-3
440/3/60—

115 V.D.C.— TBL-2

115 V.D.C—IBL-13
220/3/60— TBL-10

440/3/60—
220/3/60—
440/3/60—

Function

Description

Navy

Type
Number

Navy
Spec.
Number

Component

Desig.
Conrractor’s

Mfr.
Component
Itcm No.

Mfr.

All Symbol
Designations
Involved

(=)
o
2
(=]
(o]
o
o
(=]
(o]
o
o
2
<
(=]
(=]
o
Q9
o
—

Keying Relay Poten-
tiometer Resistor

Keying Relay Poten-
tiometer Resistor

Spark Suppressor
Resistor

Tune Operate
Resistor

Keying Relay Series
Resistor

Keying Relay Series

Resistor
Control Resistor

Keying Relay Poten-
tiometer Resistor

Heater Resistor
Field Rheostat
Resistor

Field Rheostat
Resistor

2nd Ampl. Grid

Resistor

Screen Potent.
Resistor

1300 Ohms, 250 Volts

Same as R-3, Item 876

Same as R-18

Same as R-23

2000 Ohtns, 250 Volts

400 Ohms, Grade 1,
Class 1

1100 Ohms, 250 Volts

1200 Ohms, Grade 1,
Class 1

250 Ohms, 0.5 Amp.,
+5%

3600 Ohms, 6'' Plate

4500 Ohms, 6’ Plate
Tapered to Give Equal
Voltage and Increase
Voltage with Clock-
wise Rotation

Same as R-17

Same as R-6

—63509

—63065F

—63289

—63144F

—63079

—63067F

—63511

—63077F

—63564

—632401

—63160E

—63222E

RE13A372G

REI3A372)

RE13A372G

RE13A372]

2%

24

24

24

17

24

24

R-35

R-38

R-38

R-39

R-39

R-40

R-41

R-41

X} uojdag
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

) T
Total Per Equipment : |
LalGalal (o B BNV B OI\I\I\\O\OO\OV\W'I'\P‘\"WF’\N[N
anlEncEER 2R e 2R AlEEEERE] sl omg
IR Rl A mAlnalRlnRElREB] _ 8 g EX |y 4
f‘ﬁﬁaEﬁSEHFPHEHH;FHHPHHHHH 2% Navy Navy éw‘, gg §:§ Contracror's | All Symbol
A IR i A l.‘i_ AN ) Function Description Type Spee. g3 gC |E¢g Drawing |Designations
DO GO Y ) Quéléquéuuéuu A Number Number |5 3& &%) Number | Involved
caglraglgleRaiglaagelanlglralglrel 4 o | ©= |57
S LAl B 4 S e L Y o N |
n o glnodglgicingidlniold ginialdinialdinia i
O e A F NG AT e N T = (AT e (D e A i
e M‘N‘VNNM‘NVH‘N‘N{V‘MNVHN*—(N !
101 Yy 1)1y a1y 31y 11} 1f 1y 12114 1 1{R-44 Screen Potent. Same as R-6 —63222E 924
Resistor
0/ 1700/ 1) 0 O 0O 0 1| Of 0 1} 0] 0; O] 1] O O 1] O Of 1|R-45 Spark Suppressor Same as R-18 —63289 925
Resistor
vo o yyyo 1o 1yl 0 Y1 o0flil OR-46  |Heater Resistor 38.5 Ohms, 2.5 Amps. |—63561 17 926 17607475-P430)R-46
+5%
Ol O X ojop 1y 3o 0100 1 40 0 YO0 1 Of OiR-47 Filament Rheostat {20 Ohms, 2.1 Amps., |—632402 24 {7606130-P3|927 |7607475-P431R-47
) Resistor 6" Plate Equal Steps,
Resistance to De-
crease with Clockwise
Rotation
11013170 1131210 1 101110 1101 1] lR-48 Heater Resistor 66.50hms,2Amps‘ ~63562 17 928 7607475-P432(R-48
+5%
0|0j OO 00O OO0 0000 OO0 0O 10f0f 1] R-49 Control Resistor 100 Ohms, 250 Volts RE13A32G 24 929 [7604903-P257\R-49
0/ 0O 00O OO OjO O 0fO O OO O 10 0 1| AR-50 Relay Series 4000 Ohms, 250 Volts |—63083 RE13A372G 24 930 |7604903-P258/R-50
Resistor
0/0 oo 1 i f{olo 1 ool 11 oo 1foo Y ol §R-51 Thermostat Relay 2000 Ohms, Grade 1, |—63554F RE13A372J 24 931 |7607476-P435/R-S1
Potentiometer Class 1 Tapped 400
Resistor Volts
1y 113111y Yr-s2 Mod. Transformer {10,000 Ohms, 3 Watts |~63289 RE13A372G 8 Typc D-3 1932 17607476-P436|R-52
Load Resistor +109% Composition
W1y 1 yy11 111 1 11 1 of OR-53 ZOOOVOIISuppIy Same as R-24, Item 900|—63234F 933
Potentiometer
Resistor
10 1)1 3f ) 131 1101 141y 1 1y 1)1 o OjR-54 ZOOOVoltSupply Same as R-24, Irem 90C |—63234F 934
Potentiometer
Resistor
oy Ly iy 1y 2ol or-ss Filament Load Same as R-16, Item 892 |—63608F 935
Resistor
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment

v

NINITN PRIPIpNY I 10} NN r\\o\o‘p‘p I BT NI
ohriet Iofoie] Iod (o] SR ) SRR A ] [ P ] A R g - o
R anlE s s n|lmn|n|le @R al _ 8 g X wg
SER EEE EEE H‘F e PEH F iH P‘gi—‘ o N Hik 2% Navy Navy EO)L:" ‘ég 3§z‘ Contractor's| All Symbol
RN IR ey l_‘ S ] B Function Description Type Spec. &5 &7 & &| Drawing |Designations
SIS A o U.,U,éé Sl % < Ulé el Number Number |8 & 55| Number Involved
aaglaa adlglaagglraiglargleal 4 c  ©2 O
St et B i e e R e P e e |
wao glnoglolgnigiginig oolngiglnigiolyng
_ A F- A FIRIR = A F A T~ AT~ AT~ A
M}N(V m[Niv [ Ia] r-dl('\l <+ M“N.N‘V‘ —-<‘N ~+ H‘Niﬂ' v—i‘N
0/ 0000000000 0/00OO OO 1110 OIR-56 Spark Suppressor 2000 Ohms, 3 Watts —63289 8 [Type E-2 {936 {7605849-P19 |R-56
Resistor +10%
0/ 0{of ofoof ofdfojooooolofoofd1 1 10 OR-57 [Spark Suppressor |15 Ohms, 3 Watts —63289 8 Type E-2 1937 {7605849-P20 |R-57
Resistor +10%
iy ygyriboo 1yl a1 YR-150 {1000 V. Generator [Same as R-28 —63227F 8 938
Ficld Resistor
1o 1100 d1{101{10 o1 191 1 o1 1R-151 [Heater Circuit 25 Ohms, Grade 1, —63178F RE13A372] 24 939 [7607478-P26 |R-151, R-152
Resistor Class 1
nyoioooaoy oo 11l R-152 |Heater Circuit Same as R-151 —63178F 940
Resistor
00 oo o oo cololoolooloof1 oo 1 0o 1§R201 [Starting Resistor  |1.5 Ohms —63170E  |RE13A372] | 24 [Type CAO [941 |33-]-829-P19 |R-201, R-204,
R-205,R-311,
R-314,R-315
0] 0 ololoofofolojofoojojoofifd ol 0 of JR-202 - [Protective Resistor |2000 Ohms —63205E RE13A372) 24 |Type CAO (942 [33-]-829-P20 |R-202, R-312
olojololojofofoolojoyoj oo ool oo 1|0 0f 1R-203 |Timing Resistor 20,000 Ohms —63219E RE13A372] 24 |Type CAO (943 [33-]-829-P21 |R-203, R-313
0l ol OojolOfog 000000 0o 1o 01 0 0f yR-204 Starting Resistor Same as R-201 —63170E 944
0l 0] Oy 0 0] Oy Of Ot 0] O] Oy 0| 0; 0| o Of 1, O O} 1| Of O] R-205 |Starring Resistor Same as R-201 —63170E 945
00,0000 OO0 OO0 0001010 O 1 OJR-211 Starting Resistor 0.4 Ohms —63163E 24 946 133-]-828-P19 |R-211,R-214,
R-215, R-301,
R-304, R-305
ol 0o ool Ooojolofofoojof1j0 O 1001 OQR-212 |Protective Resistor  |500 Ohms —63197E 24 947 (33-]-828-P20 |R-212, R-302
o o] of 0| ol of of of 0| o] of o{ 0| of of 1| 0| of 1] 0] o 1} IR-213  [Timing Resistor 5000 Ohms —63212E 2 948 [33-]-828-P21 |[R-213,R303
0] 0,0 0j0| O OQ OO 0 Of O] 0j Ol Of 1} 0] O 1) O] O 1| OAR-214  |Starting Resistor Same as R-211 —63163E 949
0]0/ 0000000 0000010010 O 1 OR-215 |[Starting Resistor Same as R-211 —63163E 950
0/ 00000000 00000 o o0 o0 ol 10R-25 |Suppressor Resistor 1000 Ohms, 25 Watts 951 R-250
0] 0/ ol ol ol of o 0f 0l 0l 0] 0l 0} ol & 0i 1| 0 0| 1] O 0| OJR-250  (Speed Reg. Resistor {1000 Ohms, 25 Watts 32 {2-P-5 952 IN-30141-P12 |R-250, R-421
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ELECTRICAL PARTS FOR MODEL TBL SERIES RADIO TRANSMITTING EQUIPMENTS (Continued)

Total Per Equipment [
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SRS U.é é %U_ 9 é O} ié o é JJ é JJ| #F Number Numbe: 3 88 |55 Number Involved
nagleoglelglealglecgglaglglerglaal A o 02 5
] ] P I P il L Pt e e !
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olo oo oloo oo oo oo odl o010 0 1 OR25 Speed Reg. Resistor {300 Ohms, 25 Watts 32 2-P-5 953 |N-30142-P12 |R-251, R-401
0] 0 0 ol ol o of ool o olofof o of o of 0f 0] ¢ 0f }R-251  |Speed Reg. Resistor {300 Ohms, 25 Watts 32 |2-P-5 954 R-251