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ELECTRONLIC FIELD CHANGE BULLETIN

F.C. NO. 16 TYPE 1 TC AN/FPN-44A LORAN TRANSMITTER.SET

PURPOSE:

This Field Change replaces the existing High-Voltage Cage' channel
and rollers with the new style channel and rollers.

DESCRIPTION:

This Field Change consists of installing a new High-Voltage Cage
channel and rollers to allow for smoother operation of the high-
voltage cage doors.

EQUIPMENT AFFECTED:

This Field Change is applicable to all AN/FPN-44A Loran
Transmitters.

IDENTIFICATION OF ACCOMPLISHMENT :

The accomplishment of this Field Changé‘dan be identified by the
presence of a new High-Voltage Cage channel and new tan rollers.

MATERIALS REQUIRED:

Field Change Bulletin No. 16 to the AN/FPN-44A with enclosure (2)
parts kit, National Stock Number (NSN) CG 5825-01-GL7-5202, and
standard hand tools are required to perform this Field Change.

PROCEDURE :

1. Follow all safety instructions outlined in COMDTINST
M10550.25, Chapter 2.
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2. Follow the step-by-step installation instructions provided in
enclosure (1).

ROUTINE INSTRUCTIONS:

1. Record completion of this Field Change by an entry on the
Field Change Accomplished Plate, NSN I 0264-LP-085-0000
(available from the Naval Publications and Forms Center,
Philadelphia, PA) and on any cother required records. Record as
Field Change No. 16 to the AN/FPN-44A.

2. Maintenance support facilities shall maintain a library copy
of this and all other applicable field change bulletins.
Additional and replacement copies can be obtained from the Coast
Guard Supply Center, Baltimore, MD (Code 341). Order directly,
using MILSTRIP procedures; no cost is involved. NSN CG 7610-01-
GE8-1372 applies.

3. Upon completion, a copy of this Field Change Bulletin shall
be inserted in the front of all applicable technical manuals.
Cognizant commands shall ensure that the Field Change has been
accomplished and that applicable technical manual annotations and

reports have been made.
CL}C:levél_

. W. CLARK

y

Encl: (1) Step-by-step Installation Instructions
(2) Parts List for Field Change No. 16
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ENCLOSURE (1)

STEP-BY-STEP INSTALLATION INSTRUCTIONS

READ ALL INSTRUCTIONS BEFORE ATTEMPTING TO INSTALL THIS FIELD
CHANGE .

1. Secure all power tc the standby transmitter by following the
instructions that are outlined in Chapter 3, Pages 3-2/3-3,
Paragraphs 3.2.2.4/3.2.2.5 of the AN/FPN-44A/B Technical manual.

WARNING
Follow all safety instructions outlined in the
COMDTINST M10550.25 Chapter 2 when working on
electronic equipment.

2. Remove both sliding doors by loosening the door positioning
adjustment nut (top nut) and removing the door securing nut
(bottom nut) on the roller shafts.

3. Remove the nut and bolt that goes through both walls of the
roller channel on the left side.

4. Remove the nut and bolt directly above the nut and bolt that
was removed in step 3. ‘

5. Gently push the left cage away from the roller channel and
slide all of the rollers out of the roller channel.

6. Remove the nut and bolt that goes through both walls of the
roller channel on the right side.

7. Remove the roller channel by removing the eight screws that
secure the roller channel to the channel mounting angle.

8. Install the new roller channel by reinstalling the eight
screws that secure the rolier channel to the channel mounting
angle.

9. Install the nut and bolt that goes through both walls of the
roller channel on the right side.

10. Slide new rollers into roller channel and gently push the
left cage onto the new roller channel.

11. Reinstall the nut and bolt that was removed in step #3.
12. Reinstall the nut and bolt that was removed in.step #4.

13. 1Install both sliding doors by attaching them to the roller
shafts and adjusting them to the proper height.

14. Ensure both sliding doors close and lock properly. Switch

transmitters and perform steps 1 through 13 on your new standby
transmitter.

F.C. NO. 16 TYPE 1 TO AN/FPN-44A




ENCLOSURE (2) *

PARTS LIST FOR FIELD CHANGE #16

ITEM OTY DESCRIPTION NSN
1 2 Roller channel === c;ee-
2 10 Roller Assy. 3930-01-358-4019
3 2 F.C. No. 16 Bulletin 7610-01-GE8-1372

¥F.C. NO. 16 TYPE 1 TO AN/FPN-44A
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Coast Guard

ELECTRONIC FIELD CHANGE BULLETIN @00 121991

F. C. NO. 13 TYPE 2 TO AN/FPN-44A LORAN-C TRANSMITTER SET
PURPOSE:

The purpose of this field change is to replace the EIMAC Y711
tube-type, used as the AN/FPN-44A 2nd IPA, with the ITT 8C25N
tube-type.

DESCRIPTION:

This field change replaces the EIMAC Y711 and its associated
hardware with the ITT 8C25N tube and its associated hardware.
This field change constitutes a change of tube-type/manufacturer
only and neither adds nor deletes any associated circuitry.

IDENTIFICATION OF ACCOMPLISHMENT:
The presence of the ITT 8C25N tube-type vice the EIMAC Y711 tube-
type as the 1A4v9 and 1A4V10 identifies completion of this field

change. .

EQUIPMENT AFFECTED:

This field change is applicable to all AN/FPN-44A transmitters
operated into Sectionalized Loran Transmitting (SLT) antenna
systens.

MATERIALS REQUIRED:

Parts listed in this field change parts list and standard hand
tools are all that is required to complete this field change.

PROCEDURE :

NOTE: DO NOT INSTALL THIS FIELD CHANGE UNTIL ALL EXISTING

I OF EIMAC Y-711 TUBES HAS BEEN EXHAUSTED.
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PROCEDURE:_ (Continued)

1. Follow all safety instructions outlined in COMDTINST
M10550.25 Chapter 2.

2. Install field change in accordance with the step-by-step
instructions contained in enclosure (1).

3. Update the parts lists of the technical manual, ERPAL, and
APL in accordance with instructions contained in enclosure (3).

4. Accomplishment of this field change will take two technicians
approximately 8 hours per transmitter. Recommend this field
change be installed by senior experienced technicians, and that a
representative of the area EMD be present during the installation
of the field change.

ROUTINE INSTRUCTIONS:

1. Record completion of this field change by making an entry on
the Field Change Accomplished Plate, NSN I 0264-00-086-0000,
available from the Naval Publications and Forms Center,
Philadelphia, PA, and on any other required records. Record as
Field Change No. 13 to the AN/FPN-44A Transmitter sets.

2. Maintenance support facilities shall maintain a library copy
of this and all other applicable field change bulletins.
Additional and replacement copies can be obtained from Coast
Guard Supply Center, Brooklyn, NY (Code 341). Order directly,
using MILSTRIP procedures; no cost is involved. NSN CG 7610-01-
GE8-1367 applies.

3. Upon completion, a copy of this Field Change Bulletin shall
be inserted in the front of all applicable technical manuals.
Cognizant commands shall ensure that the Field Change has been
accomplished, and that applicable reports have been made.

) G

Acting

Encl: (1) Step~by-step installation instructions for 8C25N
(2) Step-by-step Initial Burn-in instructions for 8C25N
(3) Parts List for 8C25N
(4) Test instructions and Data Record for 8C25N
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ELECTRONICS FIELD CHANGE BULLETIN

F.C. NO.

PURPOSE:

USCG Electronics
Engineering Center

12/35 TYPE 1 TO AN/FPN-44A/45

Commanding Officer{ml)

P. 0. Box 60

Wildwood, NJ 08260-0060

(FTS) 346-7312

TRANSMITTER SETS

AUC 2 8 1930

The purpose of this field change is to reduce the amount of GTU
failures caused by noise voltages induced on the GTU control
lines by providing a ground sink on the control lines.

DESCRTIPTION:

This field change provides instructions and materials needed to
install a ground wire on 1A53A3A1TB5 for the AN/FPN-44A

transmitters and 1AS53AZ24A1TRES,

transmitters.

EQUIPMENT AFFECTED:

1A53A24A3TB5 for the AN/FPN-45( )

This field change is applicable to all AN/FPN-44A and AN/FPN-45()

Loran transmitters.

IDENTIFICATION OF ACCOMPLISHMENT:

Accomplishment of this field change can be identified by the
presence of two black wires attached to a ground on 1AS53A3A1TBS

for the AN/FPN-44A and 1A53A24A1TBS,

AN/FPN-45( ).

MATERIALS REQUIRED:

1A53AZA3TBS for the

l. A Field Change Ne¢. 12/35 Parts Kit, CG 5825-01-GL7-4980, and
standard hand tools are all that is needed to accomplish this

Field Change.

2. The items provided in the Field Change Parts Kit are listed
in enclosure (5} to this Field Change Bulletin.
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3. Distribution of the parts kit will be made by Coast Guard
Electronics Engineering Center, Wildwood, NJ.

PROCEDURE ;

l. Follow all safety instructions outlined in COMDINST M10550.25
Chapter 2,

2. Install this Field Change in accordance with the step-by-step
instructions provided in enclosure (1) for the AN/FPN-44A and
enclosure (3) for the AN/FPN-45( ) to this field change bulletin,.

3. Incorporate the Technical Manual changes in accordance with
the instructions contained in enclosure (2) for the AN/FPN-442
and enclosure (4) for the AN/FPN-45( ).

ROUTING INSTRUCTIONS:

1. Record completion of this field change by making an entry on
the Field Change Accomplished Plate, NSN I0264-00-085-0000,
(available from the Naval Publications and Forms Center,
Philadelphia, PA), and on any other required records. Record as
Field Change No. 12/35 to the AN/FPN-44A/45( ) Transmitter Sets.

2. Maintenance support facilities shall maintain a library copy
of this and all other applicable Field Change Bulletins.
Additional and replacement copies can be obtained from Coast
Guard Supply Center, Brooklyn, NY (Code 341). Order directly,
using MILSTRIP procedures; no cost is involved. NSN CG 7610-01-
GE8-1366 applies.

3. Upon completion, a copy of this Field Change Bulletin shall
be inserted in the front of all applicable technical manuals.
Cognizant commands shall ensure that the Field Change has been
accomplished, and that applicable reports have been made.

C. A. TEANE?\

Acting

Encl: (1) AN/FPN-44A Field Change No. 12 Step-~-by-Step
Instructions
(2) AN/FPN-44A Technical Manual Corrections
(3) AN/FPN-45( ) Field Change No. 35 Step-by-Step
Instructions
(4) AN/FPN-45( ) Technical Manual Corrections
(5) Field Change No. 12/35 Parts List




ENCLOSURE (1)

AN/FPN-44A
STEP-BY-STEP INSTALLATION INSTRUCTIONS

READ ALL INSTRUCTIONS BEFORE ATTEMPTING TO INSTALL THIS FIELD
CHANGE.

1. This Field Change will require the Standby Transmitter to be
unusable for approximately 1/2 hour.

2. Secure power to the Standby Transmitter.

WARNING

Follow all safety instructions outlined
in COMDTINST M10550.25 Chapter 2 when
working on electronics equipment.

3. Using the Black 18-AWG wire (#1 of the F.C. parts kit) cut
two pieces of wire, one 7" and one 4". Attach lug (#2) to one
end of each wire.

4. Locate 1AS53A3A1TBS (figure 5-63, pg. 5-97 in the AN/FPN-44A
Technical Manual).

5. Slide head of bolt (#3) into terminal board mounting bracket.
Using two flat washers (#4), one lock washer (#5), and nut (#6)
attach lug end of both wires from step 1.

6. Attach the 4" wire to 1AS53A3A1TBS5-1 using lug (#7).

7. Attach the 7" wire to 1AS3A3A1TB5-7 using lug (#7).

8. Energize the transmitter into the dummy load to ensure proper
operation.

9. Switch transmitters and perform steps 1 through 8 on the new
Standby Transmitter.

F.C. 12/35 TYPE 1 TO THE AN/FPN-44A/45( )




ENCLOSURE (29

AN/FPN-44A (CG-273-138)
TECHNICAL MANUAL CHANGES

1. Make the following pen and ink corrections in the AN/FPN-44A
Technical Manual. At the bottom of each page, where pen and ink
corrections are made, enter the following below the existing
effective page entry: "F.C. No. 12 to the AN/FPN-44A".

a. Page 6-101/102, Figure 6-52: Attach a chassis ground
symbol to 1A53A3A1TBS-7.

2. Insert a copy of this Instruction Sheet behind the front
cover of the Technical Manual.

TO THE AN/FPN-44A/45( )

F.C. 12/35 TYPE 1

-
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ELECTRONICS FIELD CHANGE BULLETIN
F.C. NO. 11/34/33 TYPE 2 TO AN/FPN-44A/44/45 TRANSMITTER SET

The purpose-of-this field change-is to increase the reliability -of 1AHA1A3 V3
through V8 in the Feedback Amplifier.

DESCRIPTION._-

ThlS field change replaces type 6146B tubes with type 6146W tubes. It will
take approximately one technician-hour to accomplish.

| EQUIPMENT A.FFECTED

This. field change is applicable to all AN/FPN-HHA/#H/HS Loran Transmltters
with Field Change No. 3/25/23 (Feedback Modification) installed.

IDENTIFICATION OF ACCOMPLISHMENT:

This field change may be identified by the presence of type 6146W tubes
. installed for 1A4A1A3 V3 through V8 in the Feedback Amplifier.

MATERTALS REQUIRED:

Six type 6146W tubes (9N 5960-00-060-6565) are required to accomplish this
field change and shall be supplied by the unit.

PROCEDURE :
1. Follow all safety instructions outlined in COMDTINST M10550.13 chapter 2.

2. Replace 1AMA1A3 V3 through V8 type 6146B tubes with type 6146W tubes.
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Continued on pages 2 and 3
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3. Incorporate the.tecpqical manual changes in accordance with the
instructions contained in enclosure (1).

4, Incorporate the Allowance Parts List (APL) changes in accordance with the
instructions contained in enclosure (2).

ROUTINE INSTRUCTIONS:

1. Recobd completion of this field change by an entry on the Field Change
Accomplished Plate, NSN I 026410Q-08590000, available from NPFC, Philadelphia,
and on any other required records, -

2. Maintenance support facilitieas shall maintain a library copy of this and
all other applicable field change bulletins. Additional and replacement
coples can be obtained from Coast Guard Supply Center, Brboklyn, NY (Code
341). Order directly, using MILSTRIP procedures; no cost is involved. NSN CG
7610-01-GE8~1364 applies.

3. Upon completion, a copy of this field change bulletin shall be inserted in
the front of all applicable technical manuals. Cognizant commands shall '
ensure that the field change has been accomplished and that applicable reports
have been made. Coast Guard Supply Center, Brooklyn, NY, will update the APL

to reflect this change. -

LA dda

V. CICIRELLT

R

Encl: (1) AN/FPN-BYA/44/U5 technical manual changes
(2) APL corrections for AN/FPN-44A/4L /45 APLs
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ENCLOSURE (1)

 AN/FPN-44A/44/45 TECHNICAL MANUAL
_PEN-AND-INK CORRECTIONS

1. Make the foilowing pen-and-ink corrections to CG -273-136 and
CG-273-103 "SUPPLEMENT FOR FEEDBACK OPERATION":

a. ‘On pége 6-11, figure 6-35A (sheet 3), marked F.C. 3:
change the tube-type for V3 through V8 to read "6146wW."

b. On page 7-14, table 7-2, marked F.C. 9/32/32; change the
tube-type for V3 to read "6146W."

2. Make the following pen-and-ink corrections to CG-273-136-1,
"AN/FPN-45( ) SERVICE AND REPAIR": .

a. On page 6-69/6-70, figure 6-29, (sheet 3), marked
original; change the tube-type for v3 through V8 to read "6146W."

b. On page 7-33, table 7-2, marked F.C. 32; change the tube-
type for 1A4A1A3 V3 to read "6146W." - :

3. Annotate all pen-and-ink corrected pages in the bottom left-
hand corner with the following phrase: "F.C. No. 11/34/33 to
AN/FPN-44A/44 /45",

T.C. NO. 11/34/33 TYPE 2 TC AN/FPN-44A/44/45




7610-01- 3E8-1363

US.Department
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ELECTRONIC FIELD CHANGE BULLETIN (NOV 2 O 1987

F. C. NO, 10 TYPE 2 TO AN/FPN/44A LORAN TRANSMITTING SET
F. C. NO, 33 TYPE 2 TO AN/FPN-44 LORAN TRANSMITTING SET
PURPOSE:

The purpose of this field change is provide instructions for replacement of
1A534337 knife switch sections in the OP-109 Solid State Power Supply, when
switch replacement is required..

DESCRIPTION:

This field change contains instructions and the required drill bits for
installing new type switch sections, Switeh section 31B may be changed with
out changing STA, however, if 31A is changed, S1B must also be changed.
Because the switch sections are not high failure items, units should order the
kit when the switch sections are ordered. The switch sections must be ordered
by the unit when replacement is required,

EQUIPMENT AFFECTED:

This field change is applicable to all AN/FPN-44 and AN/FPN-U44A OP-109 Solid
State Power Supplies that require replacement of 1A53A3 31 switch sections,

I OMmoOO0OD >
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IDENTIFICATION OF ACCOMPLISHMENT:

This Field Change may be identified by the presence of S1A part number
DA8(O35MOD revision 1 and S1B part number DAB032MOD revision 1 installed i1n the
1A53A3 S1 assembly,

MATERIALS REQUIRED:

L]

1. Standard hand tools, a field change parts kit, CG 5999—01;EE831823. and
the required switch sections are needed to accomplish this fieXd ehange.

2. The items required to install this field change are listed in enclosure
(3) to this field change bulletin.

3. When switch replacement is required, units should order the field change
kit from Supply Center, Brooklyn,

PROCEDURE ;

1. Follow all safety instructions outlined in COMDTINST M10550.13 Chapter 2,

2. Install the field change in accordance with the step-by-step instructions
in enclosures (1) or (2) as appropriate,

3. 1Incorporate the technical manual changes in the AN/FPN-44A Technical
Manual in accordance with the instructions contained in enclosure (4),

4., Incorporate Allowance Parts List (APL) changes in all OP-109 APLs in
accordance with the instructions contained in enclosure (5).

5. Accomplishment of this field change will take approximately six man-hours,

ROUTINE INSTRUCTIONS:

1. For EICAM reporting purposes, report completion of this Field Change as
Field Change No. 10 to the AN/FPN-44A and Field Change No, 33 to the AN/FPN-34
in accordance with current directives, Record completion by an entry on the
Field Change Accomplished Plate, NSN I 0264-00-085-0000 (available from the
Naval Publications and Forms Center, Philadelphia, PA), and on any other
required records.

2. Maintenance support facilities shall maintain a library copy of this, and
all other applicable Field Change Bulletins. Replacement copies can be
obtained from Coast Guard Supply Center, Brooklyn, NY (Code 341), Order
direectly, using MILSTRIP procedures; no cost is involved. XBN CG T7610-01-GE8-
1363 applies,




3. Upon completion, a copy of this Field Change Bulletin shall be inserted in
the front of all applicable technical manuals, Cognizant commands shall
ensure that the Field Change has been accomplished, and that applicable

reports have been made, Coast Guard Supply Center, Brooklyn, NY, will update
the Allowance Parts List to reflect this change,

846, FUETCHER, R

Encl: (1) Step-by-step installation instructions for changing 1A53A3 S1B only

(2) Step~by-step installation instructions for changing both 1A53A3 S1a
and S1B

(3) Parts List for Field Change No. 10/33 Parts Kit

(4) AN/FPN-44A (CG-273-136) Technical Manual Changes
(5) Allowance Parts List (APL) Corrections




AN/FPN-U4U4A (CG=273-136)
TECHNICAL MANUAL CHANGES

1. Make the following pen and ink corrections in the AN/FPN-=44A Technical
Manual, At the bottam of each page where pen and ink corrections are made
enter the following below the existing effective page entry: "F,C, No, 10 to
the AN/FPN-uyar,

a. Page 7-T4, Table 7-2. <Change TAS3A3514, to read;"SWITCH, KNIFE: 3pdt,
500vac, 400 amp; 58308 part no. DA8035MOD Revision 1,

b. Page 7-74, Table 7-2, Change 145343518, to read:"SWITCH, KNIFE: 3
pdt, 500vac, 60 amp; 58308 part no, DAB0O32MOD Revision 1,

¢. Page 7-115, Table 7-3. Add the following at the bottom of the page;
"58308, Filnor Inc., Knife Switeh Division® Alliance, OH 44601,

2. Insert a copy of this Instryction Sheet behind the front cover of the
Technical Manual,

F.C. NO, 10/33 TYPE 2 TO AN/FPN-44a/1y Loran Transmitting Sets
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ELECTRONICS FIELD CHANGE. BULLETIN

9 TYPE 1 TO AN/FPN-444 LORAN TRANSMITTING SET
TYPE 1 TO AN/FPN-44 LORAN TRANSMITTING SET
TYPE 1 TO AN/FPN-45 LORAN TRANSMITTING SET

F.C. NO.
F.C. NO.
F.C. NO.

[RIR!

PURPCSE:
The purpcse of this field change is to replace terminal boards with printed

circuit boards in the Input Amplifier 1A481A3 chassis, relocate the Standby
Gain Adjust, and disable the Quiescent Current Meter.

DESCRIPTION:

This field change congists of replacing the presently installed 1AHA1TA3 TB-5,
TB-7, and TB-8 component boards with two printed circuit boards (TABATA3A1 AND
1AU81A342), relocating the Standby Gain Adjust potentiometer to the front
panel of the 144A7 drawer (1A4A1R1), and disabling the Quiescent Current Meter
by removing 1AH452.

EQUIPMENT AFFECTED:

This field change is applicable to all AN/FPN-U44A transmitters with Field
Change No. 3 installed, AN/FPN-44 transmitters with Field Change No. 25
installed, and AN/FPN-U45 transmitters with Field Change No. 23 installed.

IDENTIFICATION OF ACCOMPLISHMENT:

Accomplishment of this field change can be identified by the presence of
184A1A34A1 and 148A1A34A2 printed circuit boards installed in 1A3A1TA3 Input
Amplifier, the Standby Gain Control on the front panel of 1ARA1 drawer, and a
label located under the Quiescent Current Meter 1A84M11.
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MATERTALS REQUIRED:

'. A Field Change No. 9/32/32 Parts Kit (CG 5825-01-GL7-#749) and standard
hand tools are required to accomplish this field change.

2. The items provided in the field change kit are listed in enclosure (2) to
this bulletin. Each parts kit contains the parts necessary for two trans-
mitters, and an initial allowance of ERPAL spares.

3. Distribution of the field change kKits will be made by Coast Guard Supply
Center, Brooklyn, NY.

PROCEDURE :

1. Follow all safety instructions outlined in COMDTINST M10550.13, Chapter 2.

2. Install the field change in accordance with the step~by-step instructions
contained in enclosure (1).

3. Incorporate appropriate field change changes in the AN/FPN-44/45, AN/FPN-
hup, AN/FPN-U45( ) Technical Manuals, and the Technical Manual Supplement to
the AN/FPN-B44, AN/FPN-44 and AN/FPN-U5 Loran-C Transmitting Sets (Modified
for Feedback Operation) in accordance with instructions contained in
enclosures (4}, (5), (6), and (7).

4. Incorporate APL corrections in the appropriate APLs in accordance with
instructions contained in enclosure (8).

5. Accomplishment of this field change will take approximately six
technician-hours.

ROUTINE INSTRUCTIONS:

1. For EICAM reporting purposes, report the completion of this field change
as Field Change No. 9 to the AN/FPN-Y4A, Field Change NO. 32 to the AN/FPN-AY4,
or Field Change No. 32 to the AN/FPN-45, as approprilate, in accordance with
current directives. Record completion by entry on the Fiald Change
Accomplished Plate, NSN I 0264-00-085-0000, available from NPFC, Philadelphia,
and on any other required records.

2. Maintenance support facilities shall maintain a library copy of this and
all other field change bulletins applicable to them. Additional coples can be
obtained from Coast Guard Supply Center, Brooklyn, NY. Order directly using
MILSTRIP procedures; no cost is involved. NSN CG 7610-01-GEB-1362 applies.




3. Upon completion, a copy of this field change bulletin shall be inserted in
the front of all applicable technical manuals. Cognizant commands shall

ensure that the field change has been accomplished and reports have been made.
Coast Guard Supply Center, Brooklyn, NY, will update the Allowance Parts Lists

to reflect this change.

(ol

Encl: (1) Step-by-step installation instructions
(2) Parts list for Field Change No. 9/32/32 Parts Kit
(3) Transmitter Bias Adjustment instructions
(4) AN/FPN-44/U45 (CG-273-103) Technical Manual changes
(5) AN/FPN-L44A (CG-273-136) Technical Manual changes
(6} AN/FPN-U5( ) (CG-273-136-1) Technical Manual changes
(7) AN/FPN-44p, AN/FPN-U3 and AN/FPN-45 (Modified for Feedback
Operation) Technical Manual Supplement changes
{8} Allowance Parts List corrections
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ENCLOSURE (1)

STEP-BY-STEP INSTALLATION INSTRUCTIONS

READ ALL INSTRUCTIONS BEFORE ATTEMPTING TO INSTALL THIS FIELD CHANGE.

1. This field change will require the standby transmitter to be unusable for
approximately three hours.

2. Secure power to the standby transmitter.
WARNING

Follow all safety instructions outlined in COMDTINST
M10550.13, Chapter 2 when working on electronic
equipment.

3. Use parts locator drawings figure 1 and figure 2 for the following.

a. Using Table 1, determine what type of transmitter you have, and if
necessary, remove Rl and R2 from printed circuit board (PCB) 1AHA1A3ALl, (#1 of
the F.C. parts kit}.

b. Using Table 1 and the parts list [enclosure (2)}], install the proper
value resistor {(items #4 or #5) for R73, and (items #6 or #7) for R76 on PCB
1A4A1A3A2 (item #2).

Table 1

1A4A1A3AL 1A4A1A3A2
TRANSMITTER R1 R2 R73 R76
G001
AN/FPN-UL /44 51ohm 51ohm 390chm 120chm
No Signal Conditioner
G002
AN/FPN-45 51lochm 5lohm 270chm  220chm
LORSTA George only
G003
AN/FPN-45. OPEN OPEN 270ohm 22Cohm
with Signal Conditiocner
GOooY
AN/FPN-U4 /4l A OPEN OPEN 390chm 120chm
with 5Signal Conditioner
GGO5
AN/FPN-15 Slohm 51ohm 270c0hm  220chm
No Signal Conditioner




ENCLOSURE (1)

Cc. Ensure the selected resistor values correspond with the resistors
presently installed on 1A4A1A3TB7 and 1A4A1A3TB8 in your transmitter.

4. Remove all cover plates from the 1A4A3 Input Amplifier chassis.
NQTE:

Prefix all reference designations with 1A4A1A3. Wire
colors may be different at some installations.

5. Unsolder the blue/brown/white wire From TB8-E13. Label one wire marker
(#8) E4, and slip it on the wire. Attach a terminal lug (#9) to the free end
of the wire.

6. Unsolder the red/green/white wire from TB8-E16. Label one wire marker
(#8) E5, and slip it on the wire. Attach a terminal lug (#9) to the free end
of the wire.

7. Disconnect Ji.

8. Unsolder the white wire between TB8-E2 and J1. Attach a terminal lug (#9)
to the end of the wire removed from TB8-E2. Label one wire marker (#8) E6,
and slip it on the wire. Resolder the other end of the wire to its original
position on J1.

9. Unsolder the white wire between TB8-El and J1. Attach a terminal lug (#9)
to the end of the wire removed from TBS-E1. Label one wire marker (#8) E7,
and slip it on the wire. Resolder the other end of the wire to its original
position on J1.

10. Reconnect J1.

11. Two red wires are connected to TBB-E37. Note: E21 used at some
installations. Fabricate a new wire to replace the red wire between TB8-E37
and TB7-E69. With an 12" piece of red wire (#10}, label one wire marker {#8)
E8, and attach it to the end of the red wire closest to TB8. Label one wire
marker (#8) E3, and attach it to the end of the red wire closest to TB7Y.
Place, but do not connect, the new wire between TB8-E37 and TB7-E69. Attach
terminal lugs {#9) to each end of red wire.

12. Unsolder the remaining red wire from TB8-E37. Label one wire marker (#8)
E8, and slip it on the wire. Attach a terminal lug (#9) to the free end of
the wire.

13. Unsolder the two purple wires from TB8-E34. Label two wire markers (#8)
E9, and slip cne on each of the purple wires. Attach one terminal lug {(#9} to
the free end of each purple wire. (One purple wire may have to be pulled
through TB8 before attaching label and lug.)

F.CooNG. 9732732 1R L 10 ANJFPNSAA 74D 0
=l AT ¢
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ENCLOSURE (1}

1. Fabricate a new wire to replace the green wire between TB8-E44 and TB7-
E61. With a 14" piece of green wire (#11), label one wire marker (#8) E10,
and attach it to the end of the wire closest to TB8. Label one wire marker
(#8) E1, and slip it on the side closest to TB7. Place, but do not connect,
the new wire between TB8-EY4 and TB7-E61. Attach a terminal lug (#9) to both
ends of the new green wire.

15. Remove and discard the red/white wire between TB8-E14 and S1(2).

16. Remove TB8 from the Input Amplifier chassis by removing the four phillips
screws holding TB8 to the metal standoffs (save these screws for later use).

NOTE:
Refer to figure 3 during steps 17 through 22.

17. As shown in figure 3, mark and drill a hole for 1A4AIR1 using drill bit
(#12). (Place a wood block behind panel to protect transformer 1A4A1A3T2.)

18. Using figure 3 as a guide, mount new 1AHAI1R1 (#3) in the hole drilled in
step 17.

19. Attach decal (#13) on front panel over 1A4A1R1.

20. Cut a 24" piece of black wire (#14). Connect, but do not solder, one end
of this wire to lug #3 of 1A4A1R1. Label one wire marker (#8) E3, and slip on
the free end of the wire,

21. Cut a 24" piece of coaxial cable {(#15). Solder the coaxial cable center
conductor to terminal #1 of 1A4A1R1, and connect, but do not solder, the
shield to terminal #3. Label one wire marker (#8) El, and slip it on the free
end of the cable.

22. Cut another 24" piece of coaxial cable (#15). Solder the center
conductor to terminal #2 of 1A4A1RL. Solder the shields and the wire from
step 20 to terminal #3. Label one wire marker (#8) E2, and slip it on the
free end of the cable.

23. Using figure 4, drill a hole, as marked on the Feedback Control Drawer,
using drill bit (#16).

2j.  Install a rubber grommet (#17) in the hole made in step 23.
25. Remove and discard the red wire between TB5-E55 and TB7-E69.

26. Unsolder the green wire from TB5-E54. Label one wire marker {(#8) E9, and
slip it on the wire. Attach a terminal lug (#9) to the free end of the wire.

27. Remove and discard the green/white wire between TB5-E60 and TB7-E80.

28. Renmove TB5. Save the four mounting screws {or later use.

FLCLOND LD 0 D TYPE T TO AN RPN




ENCLOSURE (1)

29. Remove the excess metal standoffs indicated on figure 5. Relocate .
remaining standoffs, as necessary, for mounting AZ2.

30. Install PCB Al {#1), so that Q13 and Q11 are at the top of the chassis,
using screws removed in step 16. '

31. Route the three cables connected to 1A4A1R1 along the bottom of the 1A4A1
chassis through the rubber grommet, installed in step 22, to the Al enclosure.

32. Using station supplies, tie-wrap the three cables from 1A4A1R] to the
existing 300-ohm TV cable (Belden 8290).

33. Trim back the braided shield about one-inch from the free ends of the
coaxial cables, fabricated in steps 21 and 22, and cover with heat shrink
(#18). Install a terminal lug (#9) on the free end of each of the three
cables from 1A4AIR1 (steps 20, 21, and 223,

34. Install a "U" terminal lug (#19) to E8 and E9 of Al.

35. Connect wires labeled in the preceding steps to their respective terminal
lug tabs on Al. Use figure 1 for tab locations.

36. Cut a 7" piece of white wire (#20), and attach a terminal lug (#9) to one
end. Label a wire marker (#8) E2, and attach to the end of the wire closest
to the terminal lug. Replace the wire between TB7-E63 and E100 with this hew
wire. Solder the free end of the wire to E100.

37. Cut an 8" piece of white wire (#20), and attach a terminal lug {(#9) to
one end. Label a wire marker (#8) E6, and attach to the end of the wire
closest to the terminal lug. Replace the wire between TB7-E79 and E102 with
this new wire. Solder the free end of the wire to E102.

38. Cut an 8" piece of violet wire (#21}, and attach a terminal lug (#9) to
one end. Label a wire marker (#8) E5, and attach to the end of the wire
closest to the terminal lug. Replace the wire between TB7-E88 and E103 with
this new wire. Solder the free end of the wire to E103,

39. lUnsolder the orange/yellow-white wire From TB7-E82. Label one wire
marker (#8) E4, and slip it on the wire. Attach a terminal lug (#9) to the
free end.

40. Unsolder the orange/yellow-white wire from TB7-E73. Label one wire
marker (#8) E7, and slip it on the wire. Attach a terminal lug (#9) to the
free end.

41. Unsolder the purple wire from TB7-E87. Label one wire marker (#8) ES8,
and slip it on the wire. Attach a terminal lug (#9) to the free end.

2. Unsolder the red wire from TB7-E69. Label one wire marker (#8) E3, and
slip on the red wire attached to S1. Attach a terminal lug (#9) to the wire.

NGl i e INARPNONA LY




ENCLOSURE (1)

43, Remove TB7. Save the mounting hardware for later use.

44. Install new PCB A2 (#2) using mounting hardware removed in steps 34
and 42.

45. If desired, shrink the newly installed wire markers with a heat gun.
46. Install a "U" terminal lug (#19) to E3 on PCB A2.

47. Connect wires labeled in the preceding steps to their respective terminal
lug tabs on A2, Use figure 2 for tab locations,

48. Remove wire between TB2-1 and S1-1.

lg, Operate the transmitter intc the dummy load to ensure proper cperation.
50. After proper operation is obtained, proceed with the following steps.
51. Secure power to the standby transmitter.

52. Label 12 wire markers (#8) "F.C. 9/32/32".

53. Disconnect the following wires and place a label from step 52 on each
end. Use approximately 1" of heat shrink (#18) to terminate each end.

From To
1A452-1 1A4TBY-9
1A4S2-5 1A4TB9-10
1A452-9 1A4TB6-10
1A452-10/12 1A4TBY-7
1A4TB5-9 1A4M11 (Quiescent Current Meter)
1A4TB6-10 1A4P6-23

54. Remove the following wires:

From To
1AUPE-23 1A4%A1A3TB2-1
1AUS2-4/6 1a4M11 (Quiescent Current Meter)

1A452-2/3/7/8 1Aa4M11 (Quiescent Current Meter)
55. Remove lAUS2 and insert rubber plug (#25) into the hole.

56. Using terminal lugs (#22) and black wire (#23), connect 1A4TB9-9 to
1A4TB9-10.

57. Using terminal lugs (#22) and black wire (#23) connect 1A4TB9-10 to
1AUTBS-9.

58. Place label (#24) below Quiescent Current Meter (1AlMIL).




ENCLOSURE (1)

59. Energize transmitter into dummy load to ensure proper operation. Perform .
Bias Adjust following procedures as listed in enclosure (3}).

60. Switch transmitters and perform steps 1 through 59 on the new standby
transmitter, '

61. Using the instructions in enclosures {4y, (5), {6), and (7) complete the
changes to the appropriate Technical Manuals.

62. Modify spare PCBs (1) and (2} by performing steps 3a through 3c.

63. Using the instructions in enclosure (8), complete the corrections to the
appropriate APLs.

FLOLONOL L N Y EE L TO AN/FPNGUA /U4 /g
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ENCLOSURE (1)
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ENCLOSURE (1)
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ENCLOSURE (1)
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NOTE 1: TBE WAS REMOVED BY A PREVIOUS FIFLD CHANGE.

FIGURE 5. FEEDBACK CONTROL DRAWER (1R4A1) LEFT VIEW




ENCLOSURE. (5)

AN/FPN-44A (CG-273-136)
TECHNICAL MANUAL CHANGES

1. Make the following pen and ink corrections to the AN/FPN-44A Technical
Manual. At the bottom of each page where pen and ink corrections are made
enter the following below the existing effective page entry: "F.C. No. 9 to
the AN/FPN-L4A",

a. Page iiA; add to end of List of Effective Pages, "NOTE: The following
pages have been changed or corrected by Field Change No. 9/32/32 to the
AN/FPN-UBA/UB-L5/45( }: 1-2, 2-15, 3-3, 3-4, 4-10, 4-43, 4-57/58, 4-69,
5-9/10; 5-17/18v 5_53’ 5_60| 5_61’ 6_5! 6-33: 6_3qt 6—35| 6_36' 6_36A/B| 6'61:
7-9, 7-18, 7-23."

b. Page 5-ii; add to the end of List of Effective Pages, "The following
pages are changed or corrected for Field Change No. 9/32/32 to the
AN/FPN‘”QA/““‘QB/Q5( )v 5-9/10| 5"17/18v 5‘53: 5—601 5—61'"

¢. Page 6-ii; add to the end of List of Effective Pages, "The following
pages are changed or corrected by Field Change No. 9/32/32 to the
AN/FPN-U4A/UY-U45/45( ), 6-5, 6-33, 6-34, 6-35, 6-36, 6-36A/B, 6-61."

d. Page 1-2, paragraph 1-5.k; change "280 VAC" to "208 VAC."
~ e. Page 2-15/2-16, Table 2-4; delete step.14.

; f. Page 3-3, Figure 3-1; delete "QUIESCENT CURRENT", "TURN TO READ" and
"PA CATHODE".

. g. Page 3-4, Table 3-1; delete all reference to PANEL MARKING "QUIESCENT
CURRENT" and "QUIESCENT CURRENT PA CATHODE".

h. Page 4-10, paragraph 4-3b(1)(b}; change 1A4R212 to 1AH4A1R1. Delete
the fifth sentence.

i. Page 4-43, paragraph 4-3r(1)(k); change "controlled by two relays." to
"controlled by one relay." and "mode, one relay" to "mode, this relay".
Delete the last sentence.
v j. Page 4-57/4-58, Figure 4-15, Note 3; add "and F.C. 9".

k. Page-4-69, paragraph 4-3r(3){e)l; delete last sentence.

1. Page 5-9/5-10, Figure 5-1; delete all reference to QUIESCENT CURRENT
PA CATHQODE meter.

.~ ®m. Page 5-17/5-18, Figure 5-1, Note 2; add "and F.C. 9".
n. Page 5-53, Figure 5-19; delete S52.
o. Page 5-060, Figure 5-28; delete "A1R1 hidden”, add "AlR2 hidden".

L P S=001 0 Fignese T-000 e the Joeati o sheews ie - o losure (1) Figure
30 add "R OSTANDBY DRIVE LEVEL ADJUST™.




ENCLOSURE (5)

v" q. Page 6-5, Figure 6-3; delete "QUIESCENT CURRENT”, "TURN TQ READ" and
"PA CATHODE",

»" r. Page 7-9, Table 7-2, 1AUM11 NOTE; add "No longer used".
v~ 8. Page 7-18, Table 7-2; delete all reference to 1A4S2.
~~ t. Page 7-23, Table 7-2; change 144A1R1 to

"1A4A1R1 Resistor, variable, 1 kOhm, STBY DRIVE LEVEL ADJUST
Type RVALAYSA102A Figure 5-29"

+»~ u. Page 7-23, Table 7-2; delete 1ALALRZ.
v v. Page 7-51, Table 7-2; delete all reference to 1A12R1.

<. Remove superseded pages, and insert revised pages as indicated.

Page Remove Insert
6-33/6-34 CHANGE 2/3 F.C. No. 9/32/32
6-35/6-36 CHANGE 2/3 F.C. No. 9/32/32
6-36A/6-36B ORIGINAL F.C. No. 9/32/32
6-61/6-62 CHANGE 3 F.C. No. 9/32/32
3. Insert a copy of this Instruction Sheet behind the front cover of the .
Technical Manual.

LU NOL 9/32/32 TYPE L TO AN/FPN-UUA/UY /45
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ENCLOSURE {7)
AN/FPN-44A, AN/FPN-4Y/45
SUPPLEMENT TECHNICAL MANUAL CHANGES
1. Make the following pen and ink corrections in the AN/FPN-44A, AN/FPN-44,
and AN/FPN-45 Supplement to Technical Manual (Modified for Feedback
Operation). At the bottom of each page where pen and ink corrections are made
enter the following below the existing effective page entry: "F.C. No.

9/32/32".

a. Page iv; change description of Figure 5-2 to read, "PARTS LOCATION,
’ REFERENCE AMPLIFIER (1A4A1A3A1) CIRCUIT BOARD".

/ b. Page iv; change description of Figure 5-4 to read, "PARTS LOCATION,
PEDESTAL GENERATOR/DIFFERENCE PREAMPLIFIER (1AU4A1A3A2) CIRCUIT BOARD".

c. Page 4-1; delete line 4-1c(7), "The Low Pass..... Network".

d. Page 4-4, Figure 4-1. In block above STANDBY DRIVE, delete K2 and
VSIGNAL DISABLE. Delete SIGNAL DISABLE input.

.~ €. Page 6-12; change C16 from "470" to "525".
 f. Page 6-12; TB3, Pin 9 connects to "11" vice "10".

o g. Page 6-14, Figure 6-41, at D-14, D-15; change R45 and R4S "375W" to
lrlSOwn .

2. Remove superseded pages, and insert revised pages in the AN/FPN-44A/44/45
Technical Manual Supplement as indicated.

Page Remove Ingert

4-9/4-30 Original F.C. No. 9/32/32-F.C. No. 9/32/32
5-1/5-2 Original Original/F.C. No. 9/32/32

5-3/5-1 F.C. No, 6/29/28 F.C. No. 9/32/32-F.C. No. 9/32/32
5-5/5-6 Original F.C. No. 9/32/32-F.C. No. 9/32/32
6-1/6-2 Original F.C. No. 9/32/32-F.C. No. 9/32/32
6-7 F.C. No. 6/29/28 F.C. No. 9/32/32

6-9 Original F.C. No. 9/32/32

6-10 Original F.C. No. 9/32/32

7-5 through 7-21 Original F.C. No. 9/32/32
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ELECTRONIC FIELD CHANGE BULLETIN

F. C. NO. 31 TYPE 1 T0 AN/FPN=U4 LORAN-C TRANSMITTING SET

F. C. NO, 31 TYPE 1 TO AN/FPN-45 LORAN-C TRANSMITTING SET

F. C. NO. 8 TYPE 1 TO AN/FPN~-44A LORAN-C TRANSMITTING SET

PURPOSE:

The purpose of this field change is to reduce failures to the 1A4P6-TABATI
combinations in the Amplifier Group, OA-4483/FPN-44, OA-4UT9/FPN-U5 or OG-
159/FPN-BHA,

DESCRIPTION:

This field change replaces the 1A4P6 - 1A4A1J71 connector combination with two
twenty-terminal barrier strips.

EQUIPMENT AFFECTED:

This field change is applicable to all AN/FPN-44, AN/FPN-44A and AN/FPN-U45
transmitters with the Feedback Modification installed. The Feedback
Modification is-Field Change No. 3 to AN/FPN-4l4A, Field Change No. 25 to
AN/FPN-U44, or Field Change No. 23 to AN/FPN-45.

IDENTIFICATION OF ACCOMPLISHMENT:

The presence of two barrier strips marked TB1A and TB1B on the rear of the
1A8A1 drawer will identify accomplishment of this field change.
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MATERTALS REQUIRED:

1. Standard hand tools and a field change parts kit, CG 5825-01-GL7-4716, .
needed to accomplish this field change.

2. The items provided in the field change parts kit are listed in enclosure
(2) to this field change bulletin.

3. Distribution of the field change parts kit will be made by Coast Guard
Electronics Engineering Center, Wildwood, HNJ.

PROCEDURE :
1. Follow all safety instructions outlined in COMDTINST M10550.13 Chapter 2.

2. Install the field change in accordance with the step-by-step instructions
in enclosure (1),

3. Incorporate appropriate technical manual changes in the AN/FPN-44/45,
AN/FPN-HUA, AN/FPN-45( ) Techniecal Manuals and the Technical Manual Supplement
to the AN/FPN-B4A, AN/FPN-44 and AN/FPN-U45 LORAN-C TRANSMITTING SETS (Modified
for Feedback Operation) in accordance with instructions contained in
enclosures (3), (4), (5), and (&) as appropriate.

4. Incorporate Allowance Parts List (APL) changes in all AN/FPN=84/h4psl5
APLs in accordance with the instructions contained in enclosure (7).

5. This field change will take approximately five technician-hours to .
accomplish,

ROUTINE INSTRUCTIONS:

1. For EICAM reporting purposes, report completion of this field change as
Field Change No. 31 to the AN/FPN-U4, Field Change No. 8 to the AN/FPN-44a or
Field Change No. 31 to the AN/FPN-45, as appropriate, in accordance with
current directives. Record completion by entry on the Field Change
Accomplished Plate, NSN I 0264-00-085-0000 (available from the Naval
Publications and Forms Center, Philadelphia, PA), and on any other required
records,

2. Maintenance support facilities shall maintain a library copy of this and
all other field change bulletins applicable to them. Additional or
replacement copies can be obtained from Coast Guard Supply Center, Brooklyn,
NY. Order-directly using MILSTRIP procedures; no cost is involved. NSN CG
T610-01-GE8~1361 applies,

M
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3. Upon completion, a copy of this field change bulletin shall be inserted in
the front of all applicable technical manuals. Cognizant commands shall
ensure that the field change has been accomplished and reports have been made.
Coast Guard Supply Center, Brooklyn, NY, will update the Allowance Parts List

to reflect this change.
Q‘;f 7
. /" F -7 V
- HY .%TCHE JR.

Encl: (1) Step-by-step installation instructions
(2) List of parts contained in field change kit
(3) AN/FPN-U44/45 (CG-273-103) technical manual changes
(4) AN/FPN-U483A (CG-273-136) technical manual changes
(5) AN/FPN-45( ) (CG-273-136-1) technical manual changes
(6) AN/FPN-U4BA/U8/U5 Feedback Modification Technical Manual Supplement
Changes
{(7) APL Change Instructions for AN/FPN-444/44/45 APLs




Enclosure (1)

STEP-BY-STEP INSTALLATION INSTRUCTIONS

READ ALL INSTRUCTIONS BEFORE ATTEMPTING TO INSTALL THIS FIELD CHANGE.

1. The installation of this field change will require that the standby
transmitter be unusable for approximately five hours. Notify all concerned in
accordance with local instructions.

2. Operate the Standby transmitter with plate voltage applied into the dummy
load and ensure proper operation prior to commencing this field change.

3. Secure the standby transmitter and shut off the 460 VAC and 208 VAC wall
breakers,

WARNING

Follow all safety instructions outlined in COMDTINST
M10550.13 Chapter 2 during the installation of this
Field Change.

4. Loosen the two holding serews and unplug 1A4P6 from 1AU4A1J1, Un-wrap the
spiral wrap on the cable bundle to P6 a sufficient length to allow re-~dressing
of the wires.

5. Remove J1 from the 1AUA1 chassis by removing the mounting hardware.

6. Using the wire markers (#1 of F.C, parts kit), mark the wires connected to
TA4P6 and 1A441J1 with their corresponding pin numbers. Cut all wires from
TARBP6 and 1A4A1J1, make cut approximately 1/2" from solder joint.

7. Using the No. 20 white/blue wire (#13), replace the existing No, 22
white/blue wire which was connected from 184A1J1-11 to 1ABAITB1-4. Ty-wrap to
existing cable run using ty-wraps (#17).

NOTE

For the following five steps refer to Figure (1) for
approximate locations of the new barrier strips.

23]
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. Enclosure (1)

8. Place the bottom of the marker strip (#2) 8 1/4 inches from the bottom of
the TA4A1 chassis and the right edge of the marker strip 3/16 inch from the
left edge of the oval cable entry hole in the chassis. Mark four mounting
holes on the chassis where the holes in the marking strip are located.

9. Place the bottom of the marker strip (#3) 8 1/4 inches from the bottom of
the T1ALA1 chassis and the left edge of %the marking strip 3/4 inch from the
right edge of the oval cable entry hole in the chassis. Mark four mounting
holes on the chassis where the holes in the marking strip are located.

NOTE

Place rags over components below TAUA1 chassis to cateh
drill shavings.

10. Center punch and drill, using the drill bit (#14), eight mounting holes
at the marks made in the preceding steps.

NOTE

Care should be exercised when installing the thread
inserts. If the inserts are not tightened enough they
will spin in the chassis. If they are tightened
excessively, the threads will be stripped. We highly
recommend obtaining a piece of 3/32" thick aluminum

to practice using the tool and inserts prior to
inserting the threads in the chassis. Sufficient
extra inserts are provided in the kit.

17. Mount the thread inserts (#15) in the holes drilled in step 9 with the
tool provided (#16).

12. Using the barrier block jumpers (#8) make the following connections on

the inside (toward oval cutout side) of the barrier strips, see figure (1) for
a diagram of jumpers and connections to the barrier strips:

NOTE

Not all jumpers are required but they should all
be installed.

. (a) Right side of (TB1A): Terminals 1 to 2; 2to 3; 6 to7; T to8; 17 to
18; and 18 to 19.

F., C. NO. 8/31/31 TYPE 1 TO THE AN/FPN-44A/44/45 LORAN-C TRANSMITTING SETS
2




Enclosure (1)

(b) Left side of (TB1B): Terminals 26 to 27; 27 to 28; 30 to 31; 32 to
33; and 34 to 35,

13. Connect the fanning strip (#6) to the outside terminals (opposite
Jumpers) of the barrier strip for (TB14). Connect the fanning strip (#7) to
the outside terminals of the barrier strip for (TB1B). Use needle nose pliers
to bend appropriate tabs on fanning strips leaving sufficient space for wire
to be inserted.

14, Mount the left (TB1A) barrier strip and the marker strip, number 1 - 20
(#2), in the holes to the left of the oval cable entry hole. Use hardware
provided (#5). Using (#9), label this barrier strip TBIA.

15. Mount the right (TB1B) barrier strip and the marker strip, number 21 - 40
(#3), in the holes to the right of the oval cable entry hole. Use hardware
provided (#5). Using (#9), label this barrier strip TB1B,

16. Place approximately 1/2 inch of shrink tubing (#10) on each wire removed
from 1A4P6,

NOTE

Refer to NAVSHIPS 900,000.101 figure 23-16 for proper
cable and wire routing.

Trim wires to correct length using the above note. Strip approximately 3/8
inch of insulation from the ends of the wires and tin the wire ends. Solder
each wire to the fanning strip. Wires numbered 1 through 20 go to
corresponding terminals 1 through 20 on the left barrier strip (TB1A). Wires
numbered 21 through 34 go to corresponding terminals 21 through 34 on the
right barrier strip (TB1B). After making all sclder connections, move the
heat shrink tubing over the connection and shrink using a heat gun or hair
dryer.,

17. Using the lugs (#11), connect the wires removed from 1A4A1J1 as marked in
step 6 to the inside terminals of the barrier strips. Wires numbered 1
through 20 go to corresponding terminals 1 through 20 on the left barrier
strip (TB1A). Wires numbered 21 through 34 go to corresponding terminals 21
through 34 on the right barrier strip (TB1B).

18. Using the existing spiral wrap and that provided (#12), dress wrap the
cable bundles to the two fanning strips.

19. Record accomplishment of the field change on the Equipment Field Change
Accomplished Plate located on the front of the Control Console,

20. 1Installation of this field change is now complete for one transmitter.

When the transmitter has been checked and proper operation verified, notify
all concerned in accordance with local instructions.

7. C. NO. enoLr Ty 1 TO THE AN/FPM-UUA/UL/US LORAN-C TRANSMITTING SETS



Enclosure (1)

21. Repeat this procedure for the other transmitter.

22, Using appropriate enclosures (3), (4), (5) and (6), complete the Field
Change Technical Manual Corrections to the AN/FPN-44/45, AN/FPN-434A, AN/FPN-
45(), and/or the Technical Manual Supplement to the AN/FPN-LU4A, AN/FPN-44 and
AN/FPN-45 (Modified for Feedback Operation).

23. Using enclosure (7), complete the APL corrections.

F. C. NO. 8/31/31 TYPE 1 TO THE AN/FPN-4Y4A/44/45 LORAN-C TRANSMITTING SETS
y
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Enclosure (4)

AN/FPN-H44 (CG-273-136)
TECHNICAL MANUAL CHANGES

Make the following pen and ink corrections in the AN/FPN-U4A Technical Manual.
At the bottom of each page where pen and ink corrections are made replace, as
appropriate, the ORIGINAL or CHANGE 2 or CHANGE 3 at the bottom of the page
with: "F.C. No. 31/8 to the AN/FPN-U44/ULAM,

1. Page ii, at the bottom of the page add the following: "NOTE: The
following pages have been changed or corrected by F.C. No. 8 to the AN/FPN-44A
or F.C. No. 31 to the AN/FPN-Ul: 6-61/6~-62 and 6-63/6=-64",

v 2. Page 1iiA/1iB, at the bottom of the page add the following: "NOTE: The
following pages have been corrected by F.C. No, 8 to the AN/FPN-U4LA or F.C.
No. 31 to the AN/FPN-44: 7-9 and 7-23".

v, 3+ Page 6-ii, at the bottom of the page add the following: "NOTE: The
following pages have been corrected by F.C. No. 8 to the AN/FPN-444 or F.C.
No. 37 to the AN/FPN-44; 6-61/6-62 and 6-63/6-64",

«/ﬁ. Page 6-61/6=62: Change P6(1AUATJ1) to "PH(1A4A1TB1} See Note 6", 3 places
at the following locations: 6A, 16A, and 19C. In Zone 3B add: "6,

P6A(1AY4A1TB14A) contains terminals 1 - 20 and P6B(1A4ATTBIB) contains terminals
21 - 40.v

Vg. Page 6-~63/6-64: Change P6(1A4A1J1) To "P6(1A4A1TB1) See Note 3", in the
upper left of the figure,

~ 6. Page 6-63/6-64: Delete 120 VAC and pin 27 in the lower left of the
figure.

v'7. Page 6-63/6~64: After Note 2 add: "3. PG6A{1A4AITB1A) contains terminals
1 - 20 and P6B(1A4A1TB1B) contains terminals 21 - 40",

-"8. Page 7-ii, at the bottom of the page add the following: "NOTE: The
following pages have been corrected by F.C. No. 8 to the AN/FPN-4UA or F.C.
No. 31 to the AN/FPN-44: 7-0 and 7-23",

-~ 9. Page 7-9 replace REF. DESIG. 1A4P6, its NAME AND DESCRIPTICN and its
LOCATING FUNCTION with the following:

REF, NOTES DESCRIPTION LOCATING
DESIG. FUNCTION
TAUPGA Fanning Strip Exciter Drawer Input
71785 part no, 20-160-L Terminals 1 - 20.
1ALP6B Fanning Strip Exciter Drawer Input
+ 71785 part no. 20-160-R Terminals 21 - 40

F. C. NO. 8/31/31 TYPE 1 TO THE AN/FPN-444 LORAM-C TRANSMITTING SETS




Enclosure (4)

“10. Page 7-23 replace REF. DESIG. 1A4A1J7, its NAME AND DESCRIPTION and its
LOCATING FUNCTION with the following:

REF, NOTES DESCRIPTION LOCATING
DESIG. FUNCTION
TA4AITB1A Barrier 3Strip Drawer Rear Connector
Cinch part no. 20-140 Terminals 1 - 20
TAYATTB1IB Same as 1A4JA1TB1A Drawer Rear Connector

Terminals 21 - 40
11. Record the accomplishment of these changes on the Record of Changes Page
of the Technical Manual,

12. Insert a copy of this Instruction Sheet behind the front cover of the
Technical Manual, Volume I,

F. C. NO. 8/31/31 TYPE 1 TO THE AN/FPN-4%A LORAN-C TRANSMITTING SETS
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AN/FPN-Nup/yy sy

5 Feedback Modification
TECHNICAL MAN

UAL SUPPLEMENT CHANGES
Make the following Pen and ink correc
MANUAL FOR LORAN TRANSM

for Feedback Operation. at the bottom of
corrections are made write: g ¢, No. 8/3

/?. Page 6-7:
the following 1
P6A(1A4A1TB14
21 ~ yp,

ENT TO TECHNICAL
=444 AN/FPN-f4 and AN/FPN-45 modified
€ach page where pen and ink

/31 to the AN/EPN-4MA/4H/45".

} to "P6(1A4A1TBT
164, 17D and 19¢C.
erminals 1 - 2q and P6B

Change P6C1A4A1J
Ocations: 54,

) See note 8", 4 places at
} contains t

In Zone 2B add: g,
(1A4AITB1B) centains terminals

2. Page 6-8: Change P6(1a44A1J1) To "P6(1AHA1TB1) See Note 4", in the upper
left of the figure,

3. Page 6-8: Delete 120 vac and pin 27 in the lower left of the figure.

4. Page 6-3:

After Note 3 add; wmy, PSA(1A4A1TB
and P6B(1A441TR

14) contains terminals ] - 20
1B} contains terminals 21 - 4onr,

5. Insert a copy of this Instruction Sheet behind the front cover of the
. Technical Manual.

F. C. No, 8/31/31 TYPE 1 TO THE AN/FPN~UUA LORAN-C TRANSMITTING SETS
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ELECTRONIC FIELD CHANGE BULLETIN

F. C. NO. 7 TYPE 1 TO AN/FPN-44A LORAN TRANSMITTING SET
F. C. NO. 30 TYPE™1 TO AN/FPN-4Y4 LORAN TRANSMITTING SET
F. €. NO TO AN/FPN-45 LORAN TRANSMITTING SET

J
)

PURPOSE:

The purpose of this Field Change is to improve air circulation in the Input
Amplifier 1A4A143 chassis,

DESCRIPTION:
ot VN

This Field Change consists of replacing the presently installed eooling fan
for the 1A%A1 Feedback Control drawer with a fan having a higher air flow

capacity.

EQUIPMENT AFFECTED:

This Field Change is abplicable to all AN/FPN-4u4 transmitters, AN/FPN-U4X with
Field Change 25 installed and AN/FPN-45 transmitters with Field Change 23
. installed,

IDENTIFICATION OF ACCOMPLISHMENT:

Accomplishment of this Field Change can be identified by the presence of a fan
having a 10 inch vice 7 inch diameter mounted below the 1AUA1 Feedback Control
Drawer, .
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MATERIALS REQUIRED:

1. A Field Change Parts Kit and standard hand tools are required to .
accomplish this field change.

2. The items provided in the Field Change Kit are listed in enclosure (2) to

this Field Change Bulletin. Each parts kit contains the parts necessary for
two transmitters and an initial allowance of ERPAL spares,

3. Distribution of the Field Change Kits will be made by Coast Guard Supply
Center, Brooklyn, NY.

PROCEDURE :
1. Follow all safety instructions outlined in COMDTINST M10550,13 Chapter 2.

2. Install the Field Change in accordance with the step-by-step instructions
in enclosure (1). -

3. Incorporate appropriate Field Change changes in the AN/FPN-U5( ) Technical
Manuals or the Techniecal Manual Supplement to the AN/FPN-44A, AN/FPM-44 and
AN/FPN-45 LORAN-C TRANSMITTING SETS (Modified for Feedback Operation) in
accordance with instructions contained in enclosure (3) or enclosure (4),

4. Accomplishment of this Field Change will take approximately two technician
hours to accomplish,

ROUTINE INSTRUCTIONS:

1. For EICAM reporting purposes, report the completion of this Field Change
as Field Change No, 7 to the AN/EPN-BUA, Field Change No. 30 to the AN/FPN_UY
or Field Change No, 29 to the AN/FPN-45, as appropriate, in accordance with
current directives., Record completion by entry on the Field Change
Accomplished Plate, NSN I 0264-00-085-0000 (available from the Naval
Publications and Forms Center, Philadelphia, Pa.); and on any other required
records,

2. Maintenance support facilities shall maintain a library copy of this and
all other field change bulletins applicable to them. Additional or missing
coples can be obtained from Coast Guard Supply Center, Brooklyn, NY, Order
directly using MILSTRIP procedures; no cost is involved. NSN CG 7610~01-GE8~
1360 applies,

3. Upon completion, a copy of this Field Change Bulletin shall be inserted in
the front of all applicable technical manuals. Cognizant commands shall
ensure that the Field Change has been accomplished and reports have been made,
Coast Guard Supply Center, Brooklyn, NY, will update the Allowance Parts Lists
(APLs) to reflect this change,

G. FLETCHERL/Jr.

Encl: (1) Step by Step Installation Instructions
(2) Field Change parts list .
(3) AN/FPN-45( ) (CG-273-136-1) Technical Manual Changes
(4) AN/FPN-44A, AN/FPN-84 and AN/FPN-45 (modified for feedback
operation) Technical Manual Supplement Changes

2




Enclosure (1)

STEP BY STEP TMSTRUCTIONS

READ ALL TINSTRUCTIONS BEFORE ATTEMPTING TO IMSTALL THIS FIELD CHANGE.,

1. Set the fan (#1 of the F.C. parts kit) on a flat surface with the airflow
arrow pointing up and the AC connector facing you,

2. Set one of the finger guards

(#2) on top of the fan with the four mounting
points over four holes on the fan

3. Set the fan plate (#

3} on top of the finger guard with the countersunk
mounting holes facing up

and the two slotted mounting holes to your left.

4. Assemble the fan and fan
Flat washers (#7) are to be u
in the four holes that the fi

plate using hardware as identified in Figure 1.
sed as spacers between the fan and the fan plate
hger guard does not attach to.

5. Turn the assembled fan and fan

plate over and attach s finger guard to the
bottom of the fan using hardware as

identified in Figure 1.

6. The installation of this Field Change will require that the standby

transmitter be unusable for approximately one hour. Notify all concerned in
accordance with local instructions.

7. Secure power to the standby transmitter.

WARNING:

Follow all safety instruetions outlined in
COMDTINST M10550.13 Chapter 2 during the
installation of this Field Change,

8. Slide the 1A4AT Feedback Cont

rol drawer out to its fully extended
position.

9. Open the doors on the rear of the Exciter Section (144),

10. TIdentify the brown wire between 1AUTB8-1 and TA4B2-1. Disconnect this
wire at 1A4B2-1, To locate 1ANTB8, see the Technical Manual for Loran
Transmitting Sets AN/FPN-uy and AN/FPN-U45, Figure 5-50, the Technical Manual
for Loran Transmitting Set AN/FPN-4UA, Figure 5-27, or the Technical Manual
Supplement for Loran Transmitting Set AN/FPN.45 ( Y, Figure 5-14,

11, Tdentify the black/white wire between 1A4TR
this wire at 1441B2-2, To locate 1AY4TB7, see the Technical Manual for Loran

Transmitting Sets AN/FPN=U4Y and AN/FPN-45, Figure 5-50, the Technical Manual
for Loran Transmitting Set AN/FPN-44A, Figure 5-27, or the Technical Manual

Supplement for Loran Transmitting Set AN/FPN-y45 ( ), Figure 5-14,

T=9 and 1A4B2-2, Disconnect

F. C. NO. 7/30/29 TYPE 1 TO AN/FPN-LYA/4Y /45 1ORAN TRANSMITTING SETS




Enclosure (1)

12.  Remove the eight screws that mount the TAUB2 fan plate to the fan
Supports. Retain hardware for use in the next step. Remove the fan plate,
with the ran attached, from the transmitter.

NOTE:
In case the installed wires to be connected
in steps 14 and 15 are too short, #9, #10,

and #11 of the F.C. Parts Kit have been
supplied.

14, Reconnect the brown wire removed in step 10 to the new 144B2-1,
15. Reconnect the black/white wire removed in step 11 to the new TA4R2-2,

16. Operate the transmitter into the dummy load to ensure normal operation.

17. Switch transmitters and perform steps 1 through 16 on the new standby
transmitter,

18, Using the instruections in enclosure (3), complete the changes to the
Technical Manual,

19. All items removed by this Field Change may be disposed of locally,

F. C. NO. 7/30/29 TYPE 1 TO AN/FPN-U4A/4Y4 /85 LORAN TRANSMITTING SETS
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Fnelosure (4)
. AN/FPN-U4UA, AN/FPN-U4L and AN/FPHN-U45

{MODIFIED FOR FEEDBACK OPERATION)
TECHNTCAL MANUAL SUPPLFMENT CHANGES.

T. Make the following pen and ink corrections:

a. Page 7-6 Table T7-2: In the MAME and DESCRIPTION column, change the
part number of JA4B2 to "020189."

b. In the NAME and DESCRIPTION column, change the part number of 1AUYB2E1
to "476323",

¢. Page T-6: At the bottom right side of the page, add the following:

(1) "F. C. No. 7/30/29 AN/FPN-U4A/HY /Y5 n

. F. C. NO. 7/30/29 TYPE 1 TO AN/FPN-UUA/NU/HS LORAN TRANSMITTING SETS







. US.Department Commanding Officer(sm) P. 0. Box 60
of Transportation USCG Electronics Wildwood, NJ 08260-0060
United States Enginéerlng Center FTS 346-7312
Coast Guard
ELECTRONIC FIELD CHANGE BULLETIN mv 2¢ 1985
F.C. NO. é TYPE 2 TO AN/FPN-44A LORAN TRANSMITTING SET
F.C. NO. 29 TYPE TO AN/FPN-44 LORAN TRANSMITTING SET

2
F.C. NO. 28 TYPE é TO AN/FPN-45 LORAN TRANSMITTING SET

PURPOSE:

The purpose of this Field Change is to remove the Signal Disable Time Delay
Circuitry in the Amplifier Qscillator (1A4) section of the transmitters.

DESCRIPTION:

This Field Change consists of removing the mounting bracket containing 1ALK11,
1A4K12, 1A4R218 and 1AYR219 and removing the Signal Disable Delay Terminal
Board 1A4A1A3TB6 in the Amplifier Oscillator section of all AN/FPN-444, and
the AN/FPN-44 and AN/FPN-U5 transmitters that have the Feedback Modification
Field Change installed.

EQUIPMENT AFFECTED:

This Field Change is applicable to all AN/FPN-U4UA transmitters, AN/FPN-U44
transmitters with Field Change No. 25 installed, and AN/FPN-45 transmitters
with Field Change No. 23 installed.

IDENTIFICATION OF ACCOMPLISHMENT:

Accomplishment of this Field Change can be identified by the following two
conditions:

a. The relay bracket, which contained K11, K12, R218, and R219 in the top
rear of the Amplifier Oscillator {1A4) section of the AN/FPN-44a, AN/FPN-44,
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and AN/FPN-45 LORAN C TRANSMITTING SETS will be absent. See Figure 5-27 of
the AN/FPN-U34 Technical Manual, CG-273-136 or Figure 5-14 of the AN/FPN-45()
Technical Manual, CG-273-136-1 for the location of this bracket.

b. The terminal board TB-6, which contained the Signal Disable Delay
Circuit, in the Input Amplifier (1A4A1A3) section of the AN/FPN-UY4A, AN/FPN-U44
and AN/FPN-45 will be absent. See Figure 5-3 of the Technical Manual
Supplement to the AN/FPN-UU4A, AN/FPN-44 and AN/FPN-45 LORAN-C TRANSMITTING
SETS (Modified for Feedback Operation) or Figure 5-13 of the AN/FPN-45()
Technical Manual, CG-273-136-1 for the location of this terminal board.

MATERIALS REQUIRED:

1. The item listed in enclosure (2) and standard hand tools are needed to
accomplish this Field Change.

PROCEDURE:
1. Follow all safety instructions outlined in COMDTINST M10550.13 Chapter 2.

2. Install the Field Change in accordance with the step-by-step instructions
in enclosure (1).

3. Incorporate appropriate Field Change changes in the AN/FPN-U4HA, AN/FPN-45( )
Technical Manuals or the Technical Manual Supplement to the AN/FPN-U4Y4A, AN/FPN-4Y
and AN/FPN-45 LORAN-C TRANSMITTING SETS (Modified for Feedback Operation) in
accordance with instructions contained in enclosure (3), (4) or (5).

4., This Field Change will take approximately two technician hours to accomplish..

ROUTINE INSTRUCTIONS:

1. For EICAM reporting purposes, report the completion of this Field Change
as Field Change No. 6 to the AN/FPN-4%4, Field Change No. 29 to the AN/FPN-44
or Field Change No. 28 to the AN/FPN-45, as appropriate, in accordance with
current directives. Record completion by entry on the Field Change
Accomplished Plate, NSN I 026U4-00-085-0000 (available from the Naval
Publications and Forms Center, Philadelphia, PA), and on any other reguired
records.

2. Maintenance support facilities shall maintain a library copy of this and
all other field change bulletins applicable to them. Additional or missing
coples can be obtained from Coast Guard Supply Center Brooklyn, NY. Order
directly using MILSTRIP procedures; no cost is involved. NSN CG 7610~01-GES-
1359 applies.

(A}




3. Upon completion, a copy of this Field Change Bulletin shall be inserted in
the front of all applicable technical manuals. Cognizant commands shall

ensure that the Field Change has been accomplished and reports have been made.
Coast Guard Supply Center Brooklyn, NY, will update the Allowance Parts Lists
(APLs) to reflect this change.

G. CHER,

Encl: (1) Step-by-Step Installation Instructions

{2) Field Change Nos. 6/29/28 Parts Required but not Supplied

(3) Technical Manual Change Instructions for the AN/FPN-U44A Technical
Manual

(4) Technical Manual Change Instructions for the AN/FPN-45( ) Technical
Manual

{5) Technical Manual Change Instructions for the Technical Manual
Supplement to the AN/FPN-UU4A, AN/FPN~UY4 and AN/FPN-U5 (Modified for
Feedback Operation)




ENCLOSURE (1)

STEP-BY~-STEP INSTALLATION INSTRUCTIONS

READ ALL INSTRUCTIONS BEFORE ATTEMPTING TO INSTALL THIS FIELD CHANGE. .

1. The installation of this Field Change will require that the standby
transmitter be unusable for approximately two hours. Notify all concerned in
accordance with local instructions.
2. Secure power to the standby transmitter.
WARNING

Follow all safety instructions outlined in COMDTINST

M10550.13 Chapter 2 during the installation of this

Field Change.

3. Open the doors on the rear of the Exciter Section (144),

4. TIdentify and remove the wire between terminal 73 and terminal 91 (see
Figures 1 and 2).

5. Identify and remove the wire between terminal &4 and 1A4R218-2.
6. Carefully remove 1A4R151 and retain it for use in step 9. One end of

TA4R151 is soldered to terminal 91 and the other end is soldered to terminal
92 (see Figures 1 and 2). .

7. Identify the wire between terminal 92 and the coil of JA4K3. Disconnect
this wire from terminal 92 and reconnect it to terminal 64 {see Figures 1
and 2).

8. Identify the wire between terminal 91 and the coil of 1A4K3. Disconnect
this wire from terminal 91 and reconneet it to terminal 73 (see Figures 1
and 2).

9. Solder 1A4R151, removed in step 6, across 1A4RV5, i.e., one end of 1AUR151
to terminal 64, and the other end to terminal 73.

10, Identify and remove the following wires (see Figures 1 and 2):

FROM TO
1A4K11-3 1A4TBY-8
T1A4K12-5 TAUTBY-T
TALK12-7 1A4TB8~9
TA4K12-4 1A4TB9-8
TAUK12-8 1A4TB6-10

11. Remove the two bolts that secure the TAUK11/K12 mounting bracket to the
chassis and remove the bracket from the transmitter (see Figures 1 and 2).

F.C. NG. 6/29/28 TYPE 2 TO AN/FPN-UUA/LL/YU5




ENCLOSURE (1)}

12, Identify the wire between 1AU4S2-10 (Quiescent Current Switch) and 1AUTB6-
1, 2, or 3. Disconnect the wire from 1A4TB6-1, 2, or 3, and reconnect it to
1A”TBL‘-7 .

13. Slide the 1A4A1 Feedback Control drawer out to ita fully extended
position.

148, Identify and remove the following wires (see Figures 3, 4, and 5).

FROM TO COLOR
TA4A1A3TB2-1 TABATA3TBO-E4T WHITE/ORANGE/GREEN
TA4ATA3S1-1 1AUATA3TB6-ES3 WHITE/BLUE
1A84143TB5-E55 TA4A1A3TB6-ES0 RED
1A4A1A3TBT-E8T 1A4A1A3TB6-E49 PURPLE

15. Install a new wire, item 1 of enclosure (2), between 1A4A1A3TB2-1 and
1AHA1A381-1 (Feedback Switch).

16. Remove TABATA3TB6 and its three mounting screws from the transmitter.

17. OQperate the transmitter into the dummy load while observing the
transmitter output RF (at the transmitter oscilloscope jack (1AYA1JYU) with the
oscillosceope drawer switch in the "YXMTR OQUTPUTY position). Output RF should
now appear to increase as the high voltage increases indicating that drive is
applied to the transmitter at all times.

18. Check to ensure that the Quiescent Current Switch (14482) works correctly
by observing that the transmitter output immediately disappears from the
oscilloscope trace when the switch is placed in both the "left" and "right®
peositions, and that the RF immediately returns when the switch is allowed to
spring back to the center position.

19, Using the instructions in enclosures (3), (4), or (5), complete the
changes to the appropriate Technical Manuals.

20, Switch transmitters and perform steps 1 thru 17 on the new standby
transmitter.

21. All items removed by this Field Change may be disposed of locally.

F.C. NO. 6/29/28 TYPE 2 TO AN/FPN-44a/4U/US




ENCLOSURE (1)

&-===-=K11/K12 Mounting
Bracket (See Figure 2 For
Component Locations)

TB4 {Hidden =«=ranuud]

43 ----- TBY
Behind AB)

Prefix Reference Designation With 1A4

Figure 1. Amplifier Group OA-4482/FPN-44, OG- 159/FPN-44A,
OA-4480/FPN-45, Left Rear View, Partial Parts lLocation Diagram

F.C. NOS. 6729728 TYPE 2 PO AN/FPN-44AJLL 745




ENCLOSURE (1)
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{b}. 1A4K11/K12 Mounting Bracket
. Figure 2. Amplifier Group OA-4482/FPN-44, 0G-159/FPN-44A,
OA-4480/FPN-45, Terminal Location Diagram.
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ENCLOSURE (1)

TB2 recasnaxass

‘_ Prefix Reference Designation With 1A4A1A3

Figure 3. Input Amplifier (1A4A1A3), Right Side
Partial Parts Location Diagram

r
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ENCLOSURE (1)

§] smmmnnnna

TBG: usw --. 3

TB?-------

Prefix Reference Designation With 1A4A1A3

Figure 4. Input Amplifier (1A4ATA3), Left Side,
Partial Parts Location Diagram
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ENCLOSURE (1)

S1 EA7(3) @ess
E48(9) Ec‘g)l)
TB6 TBS
E51
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© E28
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E87

Figure 5. Input Amplifier (1A4A1A3), Left Side, Partiat Terminal Location Diagram
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ENCLOSURE (3)

AN/FPN-444 (CG-273-136)
TECHNICAL MANUAL CHANGES

1. Make the following pen and ink corrections in the AN/FPN-U44A Technical
Manual:

.~ @&. Page ii, at the bottom of the page add the following: "NOTE: Pages
“iii, 4-10, 4-U3, 4-69, 5-59 and 6-42 have been changed by F.C. No. 6".

. Page iiA, at the bottom of the page add the following: 'NOTE: Pages
-8, 7-18 and 7-22 have been changed by F.C. No. 6".

~c. Page viii, delete reference to Paragraph 6-5p(2).

d. Page 4-10, Paragraph 4- 3b(1)(b), delete the entire 4th sentence and
ithe word "also" in the 6th sentence.

.~ €. Page U4-43, Paragraph 4-3r(1)(k), delete the entire 3rd sentence and
replace the first two words of the 4th (last) sentence to read "The other
relay".

. f. Page 4-69, Paragraph 4-3r(3)(e), delete "-Apply the drive signal to
the voltage amplifiers in 1A4 when the high voltage is at the proper level."

: g. Page U-69, Paragraph 4-3r(3)(e)i, in the Uth paragraph delete ", and
relay 1A4K11 enables relay 1A4K12" from the first sentence and delete the
entire 2nd sentence.

h, Page 5-ii, at the bottom of the page add the following: "NOTE: Page
’5 59 has been changed by F.C. No. 6".

Page 5-59, Figure 5-27, at the bottom of the page add the following:
VﬁNOTE: K11, K12, XK12, R218 and R219 removed by F.C. No. 6&".

J. Page 6-ii, at the bottom of the page add the following: U"NOTE: Pages
“6-iii and 6-42 have been changed by F.C. No. 6",

k. Page 6-iii delete reference to Paragraph 6-5p(2).
~ 1. Page 6-12, Paragraph 6-5p(2), delete entire paragraph.

N m. Page 7-ii, at the bottom of the page add the following: "NOTE: Pages
7-8, 7-18 and 7-22 have been changed by F.C. No 6".

v'n. Page 7-8, Table 7-2, delete 1A4K11 and 71A4K12.

~ o. Page T-18, Table 7-2, delete 1A4R218 and 1A4R219.

.'p. Page T-22, Table 7-2, delete TALXK12.

. q. Page 4-5/4-6, Page 4-57/4-58, Page 5-17/5-18, at the bottom of the

pages add the following: "NQTE: NOT corrected to indicate changes made by
Field Changes 3 and 6".

F.C. NO. 6/29/26 TYPE 2 TC AN/FPN-ULUA/UU/US




ENCLOSURE (3) -

Vs r. Pages 3-3, 3-4, 4-51/4-52, 5-15/5-16, 5-23/5-24, 5-45/5-46, 5-55, 5-
56, 5-57, 5-72, 5-73, 5-76, and 6-34, at the bottom of the pages add the
following: "NOTE: NOT corrected to indicate changes made by Field Change No.
3."

8. Pages 4-3, 6-61/6-62, 6-63/6-64, 6-75/6-T6 and 6-T7/6-78, at the
bottom of the pages add the following: "NOTE: NOT corrected to indicate
changes made by Field Change No. 3. See Supplement to Technical Manual for
LORAN Transmitting Sets AN/FPN-44A, AN/FPN-44 and AN/FPN-45.n

2. Record the accomplishment of these changes on the Record of Changes page
of the Technical Manual.

3. Insert a copy of this Instruction Sheet behind the front cover of the
Technical Manual, Volume I.

F.C. NO. 6/29/28 TYPE 2 TO AN/FPN-44A/44/Y45




ENCLOSURE (5)

AN/FPN-44A/4Y4/45 FEEDBACK MODIFICATION
TECHNICAL MANUAL SUPPLEMENT CHANGES

1. Remove superseded pages and insert revised pages in the AN/FPN-44A/BU/H5
Technical Manual Supplement as indicated:

Page Remove Insert
5-3/5=4 Original/Original Original/F.C.No. 6/29/28
6=T Change No. 3 F.C. No. 6/29/28

2. Make the following pen and ink corrections in the AN/FPN-U44A/44/45
Technical Manual Supplement:

~ a. Page ii, delete reference to Paragraph 4-3b(2)(c).
~-b. Page iii, delete reference to Paragraphs 6—23 and 6-2b.

~c. Page 2-2, Paragraph 2-3a, delete steps 11, 12, and the note
immediately following step 12.

.~ d. Page 4-4, Figure 4-1, delete the tII@ENG CKT & RELAY DRIVER" block.
Draw a line from the point marked "Signal Disable" to the "K1 & K2 OPR/STBY
GAIN & SIGNAL DISABLE"™ block.

~e. Page U4-5, Paragraph 4-2b(3)f, delete the entire 4th sentence.

~ f. Page 4-9, Paragraph 4-3b(2)(c), delete the sentence: "-When the IPA
Plate 10.75 kV supply is below approximately 7.5 kV."

+&. Page 4-10, delete entire page.

-“h. Page 4-11, Paragraph 4-3b(2)(c}, delete the first paragraph.

vi. Page 5-5, Figure 5-4, delete TB6 parts location diagram.

v j. Page 6-1, Paragraph 6-2a, delete entire paragraph (steps 1-6).

~"k. Page 6-1/6-2, paragraph 6-2b, delete entire paragraph (steps 1-4).

»1. Page 6-9, FPigure 6-35A, at the bottom of the page add the following:
"NOTE: Signal Disable Delay TB6 has been removed by F.C. No. 6/29/28 to
AN/FPN-44A/44/45. TB2-1 connects directly to S1-1.".

,'m. Page 7-12, Table 7-2, delete C83.

+n. Page 7-13, Table 7-2, delete Q24, Q25, Q26 and Q27.

. 0. Page 7-25, Table 7-2, delete R221 through R235.

.p. Page 7-26, Table 7-2, delete TB6.

F.C. NO. 6/29/28 TYPE 2 TO AN/FPN-ULA/BL/Y5




ENCLOSURE (s)

q. Page T7-27, Table 7-2, change "LOCATING FUNCTION" for Ul from TB6 to
TB5, and change reference designation for XQ2-XQ27 to XQ2-XQ23.

3. 1Insert a copy of this Instruction Sheet behind the front cover of the
Technical Manual, Volume 1.

F.C. NO. 6/29/28 TYPE 2 TO AN/FPN-44a/4U/45




US.Department Commanding Officer(sm) P. O. Box 60
of Transportation USCG Electronics " Wildwood, NJ 08260=0060
United States Engineering Center FTS 346-7312
. Coast Guard
26 February 1987
ERRATA SHEET
. TO

F.C. NO. 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET

PURPOSE:

This Errata Sheet corrects printing and procedural errors in the original
Field Change Bulletin dated 3 September 1985. 1In addition, items 65 and 66
are provided to Loran Stations.

PROCEDURE ¢

Discard all Field Change Bulletins dated 3 September 1985, including those
provided as item #61 of the Field Change Kit. A new bulletin, dated January
28, 1987 is provided in enclosure (1). Pages in the bulletin changed by this
Errata are identified by the words "ERRATA TO:" above the field change
numbers, _ .

ROUTINE INSTRUCTIONS:

. Upon completion of the procedure, place a copy of this Errata Sheet and the
Field Change Bulletin in front of the Technical Manual for the AN/FPN-4iA
Loran Transmitting Set. Additional copies of the Errata Sheet and the Field
Change Bulletin may be obtained from Supply Center, Brooklyn, NY, using
MILSTRIP procedures. NSN CG 7610-01-GE8-1358 applies.

H# G, FLETCHER,

Encl: (1) Field Change Bulletin No. 5/28 to AN/FPN=U4A/4Y4 dtd 28 Jan 8T
(2) Field Change Kit No. 5/28 items #65 and #66 (LORSTAs Fallon,
Middletown, Narrow Cape, Searchlight, Shoal Cove and Williams Lake

only)
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FIELD CHANGE BULLETIN NO. 5/28 TO
THE AN/FPN-UJA/4Y4 LORAN-C
TRANSMITTING SETS

Enclosure (1) to AN/FPN-UUA/4Y
F.C. No. 5/28 Errata of o, ryn 1987







Commanding Officer(sm) q.). Box 60
USCG Electronies Wildwood, NJ 08260-0060
Engineering Center FTS 346-7312

US.Department
of Transportation
United States
Coast Guard

ELECTRONIC FIELD CHANGE BULLETIN

» January 28, 1987

F. C. NO. 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
¥. C. NO. 28 TYPE _ 1 TO AN/FPN-U44 LORAN-C TRANSMITTING SET

PURPOSE :

The purpose of this field change is to permit automatic energizing and run-up
of the standby AN/FPN-444 or AN/FPN-U44 Transmitter upon selection as operate

transmitter via the Transmitter Automatic Controller. This field change also
adds a READY LICGHT lockout when 460 VAC primary power is not present.

DESCRIPTION:

This field change adds circuitry which enables the standby AN/FPN=-U44 or
AN/FPN-UUA Transmitter to remain substantially de-energized while in a ready
status. Additionally, a relay, 1A53A2K3 is added which prevents the
transmitter from displaying a ready condition when 460 volts are not present
in the transmitter. This field change kit also contain the initial ERPAL
spares. This field change, previously referred to as De-energized Standby
Loran Transmitter (DESLOT), was field tested at LORSTA TOK and remains
installed there.

IDENTIFICATION OF ACCOMPLISHMENT:

The presence of a rotary switch, marked DESLOT/NON-DESLOT, located to the
left of the PLATE TRANSFORMER OVER TEMPERATURE indicator (1453A42DS11) and
centered below the POWER ON-OFF/RESET switch (1A53A2817) will identify
accomplishment of this field change.

EQUIPMENT AFFECTED:

This field change is applicable to all AN/FPN-#4A Transmitters, and to all
AN/FPN-U4 Transmitters after the installation of the Solid-State Power Supply.

DISTRIBUTION - SDL No. 123
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January 28, 1987

MATERIALS REQUIRED:

1. A Field Change No. 5/28 parts kit and standard hand tools, including a
1/4" drill and a power supply capable of supplying 24 VDC, at 50 mA minimum,
are required to accomplish this field change.

2. The items provided in the field change kit are listed in enclosure (2) to
this field change. Each parts kit contains the parts necessary for two
transmitters, and an initial allowance of ERPAL spares.

3. Distribution of the field change parts kits will be made by Coast Guard
Supply Center, Brooklyn, NY. .

PROCEDURE ¢
1. Follow all safety instructions outlined in COMDTINST M10550.13 Chapter 2.

2. Install the field change in the AN/FPN-U44A or AN/FPN-U4U Transmitter power
supply in accordance with the step-by-step instructions contained in enclosure
{1). Approximately 20 technician-hours per transmitter should be required to
complete this field change. The longest period that a transmitter should be
required to remain unusable during installation of this field change is
approximately 1.5 hours.

3. Applicable schematic diagrams of the circuits modified by this field
change are included as enclosure (3). Instructions for operating in the
DESLOT and NON-DESLOT modes are contained in enclosure (5). .

4. Make temporary changes in the AN/FPN-44A Technical Manual, CG-273-136 in
accordance with the instructions contained in enclosure (4). The DESLOT field
change Theory of Operation is contained in enclosure (6).

5. Accomplishment of this field change will take two technicians
approximately ten hours per transmitter. I recommend that this field change
be installed by an ET1 and ET2, and that a representative of the responsible
engineering support facility (Area or District Office) be present during the
installation of this field change.

6. Completion of this field change does not authorize the station to operate
in the DESLOT mode. Operation in this mode is dependent on environmental
conditions and operational requirements. Authorization to operate in the
DESLOT mode must be received from the appropriate operational commander.

ROUTINE INSTRUCTIONS:

1. For EICAM reporting purposes, report completion of this field change as
Field Change No. 5 to the AN/FPN-4UA or Field Change No. 28 to the AN/FPN-44,
as appropriate, in accordance with current directives. Record completion by
entry on the Field Change Accomplished Plate, NSN I 0264-00-085-0000
(available from the Naval Publications and Forms Center, Philadelphia, PA),
and on any other required records.

2. Maintenance support facilities shall maintain a library copy of this and .
all other field change bulletins applicable to them. Additional or missing
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copies can be obtained from Coast Guard Supply Center Brooklyn, NY. Order
directly using MILSTRIP procedures; no cost is involved. NSN CG 7610-01-GES-
1357 applies.

3. Upon completion, a copy of this field change bulletin shall be inserted in
the front of all applicable technical manuals. Cognizant commands shall
ensure that the field change has been accomplished and reports have been made.
Coast Guard Supply Center Brooklyn, NY, will update the Allowance Parts List
to reflect this change.

Encl: (1) Step-by-step installation instructions
(2) Field change kit parts list
(3) Schematic diagrams for DESLOT field change
(4) Temporary technical manual corrections
(5) DESLOT and NON~DESLOT transmitter operating procedures
(6) DESLOT theory of operation for AN/FPN-44A transmitters






Enclosure (1)

STEP-BY-STEP INSTALLATION INSTRUCTIONS
READ ALL INSTRUCTIONS BEFORE ATTEMPTING TO INSTALL THIS FIELD CHANGE
GENERAL COMMENTS AND NOTES:

The maximum length of time that a transmitter should remain inoperative during
this installation has been estimated to be 1.5 hours or less. An asterisk (¥)
is shown at the end of each step where the transmitter is capable of normal
on-air service, provided no wiring errors have been made by installation
personnel. It is recommended that installation personnel review the steps to
determine the extent of work involved to reach the next asterisk (¥*) before
proceeding. This will allow the Field Change to be installed with minimal
interruption to normal station routine, The transmitter will run-up only in
the standby mode with the DESLOT/NON-DESLOT switeh in the NON-DESLOT position,
until the field change has been completed in both transmitters.

Wire lengths are specified for the maximum length with some excess to be
trimmed during installation. Certain wires appear to be longer in one
transmitter than the other. Since the transmitters are not a mirror image
layout, the 1A53A3 terminal blocks are on opposite ends of the 1A53A3 panel
with respect to the entrance to the transmitter. Wire lengths were measured
for their longest length in either transmitter. All wiring shall be routed

through existing cable harnesses and within the overhead ducts for steps 65
and 67 when run between the different sections of the transmitter.

When drilling holes, tape a large enough piece of paper to catch all metal
filings/chips below the hole being drilled, A piece of scotch tape or masking
tape should be used to hold the paper against the panel.

A1l circuit designations prefixed with an "A" (e.g., A3K18 are abbreviated
designations for components within the 1453 section of the transmitter. Full
designation should be 1A53A3K18. Special attention must be paid to the
reference designations used in the installation instructions so you don't
confuse the terminal board connections between the 145342 and 1A53A3 sections
of the transmitter. There are no wire runs made between these two areas via
the overhead cable troughs.

1. Operate the Standby transmitter with plate voltage applied into the dummy
load to ensure proper operation.

2. Secure all power to the standby transmitter and turn off the 460 VAC and
208 VAC wall breakers. *

TYPE 1 TO AN/FPN-444 LORAN-C TRANSMITTING SET
TYPE 1 TO AN/FPN-~44 LORAN-C TRANSMITTING SET
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Enclosure (1)

WARNIRNG

Follow all safety instructions outlined in COMDTINST M10550.13
Chapter 2 during the installation of this Field Change.

3. Locate Warning labels (#48) and mount one on the clear plastic cover
which is on the back of of 145342, Center the label and mount at eye level
but do not cover any existing warnings. Ensure that the mounting surface is
clean before mounting the label,

g, Locate Warning label (#49) and mount it on the front cover of the
1A53A331 (460 VAC Main Power) knife switch assembly immediately to the left of
the knife switch and centered on the panel.

5. Locate Warning label (#50) and mount it on the center portion of the
uppermost clear plastic door cover of the 1A11 relay rack. Do not cover-up
the existing warning label.

6. Use the template provided (#65) against the outside of the right hand
side panel of the 1A5342 Indicator Panel Assembly, as shown in figure 1 to
center punch with #4, and drill the mounting holes with a MNo. 12 drill bit
provided (#2). *

Te De-burr all holes drilled in step 3 using the 1/2 inch de-burring bit
(#3). *

WARNING

Live Voltages (120 VAC) will be present on the terminals of the
relay to be tested in step 8. Ensure that all personnel involved
exercise caution while completing this step.¥®

8. Locate the Agastat 0-5 second time delay on drop-out relay (#5). Connect
the spade lugs of the test cable (item 55) to terminals L1 and L2 of the
relay. See detail plate on the relay for terminal layout. Set the relay
timing head control knob to read 3 seconds. Using an ohmmeter, check for
continuity across terminals 4 and 6 of the relay. While observing the
ohmmeter, momentarily plug the test cable into a 115 VAC outlet, then unplug
it. Using a stop watch or sweep second hand, measure the time required after
the test cable is unplugged for the ohmmeter to read an open. Adjust the
timing head control knob and repeat the above procedure, if necessary, to
obtain a time delay of 3 seconds, *

ERRATA TO:

F.C. NO, 5 TYPE 1 TO AN/FPN-44A LORAN~C TRANSMITTING SET

F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
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. . Enclosure (1)

9. Install the relay (#5) on the holes drilled in step 6, using 8-32
hardware from hardware kit (#54). See figure 1 for relay location,
Using #58, label this relay as 1A53A2K2. *

10. Locate the gray Potter & Brumfield relay socket (#6) and mount on holes
drilled in step 6 using 6-32 hardware from hardware kit (#54)., See figure 1
for relay socket location. Mount the socket such that terminals 13 and 14 are
facing towards you (i.e. away from the panel). Do not install the relay into
the socket until instructed. Using #58, label this relay as 1A53A2K1, *

11. Locate the G.E. 4PST relay (#7), and mount on holes drilled in step 6,
using 6-32 hardware from hardware kit (#54), see figure 1. Using #58, label
this relay as 1A52A2K3, *

12. Locate, mark, center punch with #4, drill with (#66) and de-burr with #3,
a 13/32 inch hole, centered directly below the POWER ON/OFF-RESET switch
145342817 and centered directly to the left of the POWER TRANSFORMER OVER
TEMPERATURE indicator 1A5342DS11, see figure 2 for hole location. *

13. Insert the SPDT rotary switch (#8) in the hole drilled in the previous
step. Mark the panel with a center punch at such a point that the locking key
for the switch will be able to provide for the DESLOT position to be to the
left and the NON-DESLOT position to the right when the switch is installed
{(refer to figure 2). Drill the hole with drill bit provided as #2 making sure
that the hole does not penetrate the panel completely., Mount the switch in
the hole using the hardware provided with the switch. Label this switech 3520
on the backside of the panel, ¥

14, Locate the self adhesive YDESLOT/NOT-DESLOT" label (#9). Remove the
backing and place evenly on the front panel, above the switch mounted in the
previous step. Install the knob (#62) onto the shaft of the DESLOT/NON-DESLOT
selector switeh and tighten it. ¥

15, Refer to figures 3 through 6 or detail plates mounted on the relays for
terminal locations when wiring to all components during the installation of
this Field Change. *

16. Connect a 36" green wire (#56) from 1A12TB1=8 to 1453A2XK1-14, Use
crimp-on terminal lugs (#11, #12 and #53 as appropriate) for all terminal
board connections. Solder-tin all leads to be connected to the Potter &
Brumfield relay socket 1A53A2XK1 and connect without lugs. ¥

17. Connect a 40" green wire (#10) from 1812TB3-1 to 1A53A2XK1-13.

18. Disconnect the two wires from 1A53A3K5-L1,

ERRATA TO:

F.C. NO. 5 TYPE ] TO AN/FPN-4U4A LORAN-C TRANSMITTING SET

F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
3



Enclosure (1)

19. Disconnect the wire from A3TB24-5, the other end of which was .
disconnected in step 15. Insulate both ends with heat shrinkable tubing
(#51).

20. Reroute and the connect the remaining wire disconnected in step 15 to
A3TB24-5.

21, Connect an 18" green wire (#13) from A3K5-L1 to A3TB24-9,
22, Connect a 60" green wire (#14) from A2TB24-9 tolAZXK1-5.
23, Connect a 16" green wire (#15) from A2K2-L1 to A2XK1-5.

24, Connect a 64" green wire (#16) from A2XK1-9 to A2TB24-5.

25, Connect a 76" green wire (#17) from A2K2-L2 to A2TB38-9,

CAUTION

The DESLOT switch must be left in the NON-DESLOT position
throughout the installation, except when instructed otherwise.

26. Connect a 26" green wire (#18) from A2520-A (wiper) to A2XK1-5. .
27. Connect a 28" green wire (#19) from A2S20-A (open in DESLOT) to A2XKi-9.

28, Identify and disconnect the wire connecting 1A12TB4-5 to 1A12K17-8 or
1A12K17-9,. Insulate both ends with heat shrink (#51).

29. Route and connect a 14" green wire (#57) from 1A12K17-8 (solder to socket
pin) to 1A12TB3-6.

30. Connect a 32" green wire (#20) from 1412TB3-6 to A2K2-6.

31. Connect a 30" green wire (#21) from 1A12TB4~5 to A2K2-4,

32. Connect a 28" green wire (#22) from A2S20-B(wiper) to A2K2-4,

33. Connect a 28" green wire (#23) from A2320-B (open in DESLOT) to A2K2-6.%

34, To simplify any possible trouble~shooting necessary, the following four
steps should be taken to ensure proper transmitter operation at this point.

ERRATA TO:
F.C., NO. 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET .
F.C, NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
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Enclosure (1)

35. With the DESLOT/NON-DESLOT selector switch in the NON-DESLOT position
apply power to the transmitter and operate into the dummy lcad. If operation
is normal proceed to the next step. If operation is not normal, commetice
checking the installation to this point using these instructions, the
Transmitter Technical Manual and the Diagrams contained in enclosure (3) to
the Field Change. Correct all problems until normal operation is obtained and
proceed to the following step.

36. Secure the transmitter PLATE and BIAS switches. Place the DESLOT/NON-
DESLOT selector switch in the NON-DESLOT position; the following should occur:

a, After approximately three seconds, transmitter filaments should turn
off.,

b. After approximately five minutes, transmitter pumps and blowers should
turn off.

37. If the above sequence occurs, secure all power Lo the transmitter, place
the DESLOT/NON-DESLOT switch in the NON-DESLOT position and proceed with

38. If the above sequence does not occur, commence checking the installation
to this point using these instructions, the Transmitter Technical Manual and

the Diagrams contained in enclosure (3) to the Field Change. Correct all
problems until the conditions set forth in the preceding two steps are met,

then proceed with the installation.

39, Locate the 5 section PLATE VOLTAGE SELECTOR replacement switeh (#24).
Remove the cover assemblies from A2S18 and the replacement switeh. Using the
rear 8 sections (sections 3-10) of the new switch, transfer all wiring and
jumpers, wire for wire, from A2518 to the replacement switch, The front
sections (sections 1 and 2) will be wired later. The reference designation
remains as A2518. Note: If there is a jumper installed between section 2 and
§ or section 1 and 3 of the switch, remove the jumper.

40, Disconnect the wire from A2TB24-4 the other end of which is connected to
A2518-3 (top). Use ohmmeter to verify.

41. Reroute and connect the wire disconnected in the previous step to

42. Connect a 56" green wire (#25) from A2TB23-9 to A2XK1-12.
43, Connect a 54" green wire (#26) from A2XK1-8 to A2TB24-4.

44, Connect a 28" green wire (#27) from A2320-C{wiper) to A2XK1-8.

ERRATA TO:

F.C. NO. 5 TYPE 1 TO AN/FPN-U4A LORAN-C TRANSMITTING SET

F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN~C TRANSMITTING SET
5




Enclosure (1)

45. Connect a 28" green wire (#28) from A2320-C(open in DESLOT) to
A2XK1-12, ¥

b6. Connect a 32" green wire (#29) from A3K18-8 to A3KS5-2, *

47. Connect a 26™ orange wire (#30) from A3K5-2 to A3TB19-1.%
48. Connect a 26" orange wire (#31) from A3K5-6 to A3TB19-2. *
49. Connect a 36" orange wire (#32) from A2TB19-1 to A2XK1-11. *
50. Connect a 36" orange wire (#33) from A2TB19-2 to A2XK1-7. ¥
51. Connect a 62" orange wire (#34) from A2TB19-2 to A2513-1. ¥
52. Connect a 18" orange wire (#35) from A2S13-2 to A2S7-1. ¥

53. Connect a 20" orange wire (#36) from A2S7-2 to A2318-2 (bottom). *
(Note: Ensure that the contact closes in the OPERATE position.)

54, Disconnect the wire from UDS5TB1-2 (¥mtr #1) or UD5TB2=2 (Xmtr# 2) at
1A11TB3=10 and reconnect it to on of the terminals 1453A3TB61~1 through 10,

55. Connect a 52" orange wire (#37) from A2318-2 (top) to A2320-D (closed in
DESLOT). *

WARNING
Live Voltages (120 VAC) will be present on the terminals of 1A11TB8
even with the transmitter completely shut off. Ensure that all

personnel involved exercise caution while completing the following
two steps.

56. Disconnect the wire from A3TB69-2, the other end of which is connected to
1A11TB8-2.

57. Connect the wire disconnected in the previous step to A3TB69-3.
58. Connect a 40" orange wire (#38) from A2S820-D (wiper) to AZ2K3-8.
59. Connect a 64" orange wire (#39) from AZ2K3-4 to A2TB24-10.

60. Connect a 34" orange wire (#40) from A3TB24-10 to A3TB69-3,

ERRATA TO:

F.C. NO. 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET .
F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
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Enclosure (1)

. 61. Connect a U5" orange wire (#41) from A3TB69-2 to A3TB20-10.

62, Connect a 52" orange wire (i#42) from A2TB20-10 to A2520-D (open in
DESLOT).

63. Connect a 52" orange wire (#43) from A2TB39-7 to A2K3-21 (coil).
64. Connect a 50" orange wire (#44) from A2K2L2 to A2K3-22 (coil).

65. Connect a 14'-0" orange wire (#45) from 1A11TB7-10 to A2320-E (closed in
DESLOT}.

66. Connect a 36 inch orange wire (#60) A23520-E (wiper) to A2XK1-2.

WARNING

Live Voltages (120 VAC) will be present on the terminals of 1A11TB8
even with the transmitter completely shut off. Ensure that all
personnel involved exercise caution while completing the following
step.

. 67. Connect a 14'-0" orange wire (#46) from A2XK1-10 to 1411TB8-8.

68. Install the Potter & Brumfield relay, 1A5342K1 (#47) into the relay
socket 1453A2XK1.

69. Adjust the Filament Warm-Up Delay Relay, 1453A3K7, in accordance with the
Technical Manual procedure given on Page 6-18, Para. 6-5b(3)(b), Steps 1
through 3 for Y45 seconds vice 150 seconds.

70, The following checks will ensure proper operation of the control
circuitry modification upon completion of the installation, They are set in a
sequential order to observe operation of each funetional circuit individually
while reducing the possibility of transmitter damage, due to wiring errors or
faulty components.

71. Steps 75 and 76 will confirm proper operation of the DESLOT/NON-DESLOT
selector switch in the NON-DESLOT mode.

72. Steps 82 and 83 will check the operation of the TAC READY circuitry in
the DESLOT mode.

ERRATA TO:
. F.C. NO, 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
F.C. NO. 28 TYPE 1 TO AN/FPN-A4 LORAN-C TRANSMITTING SET
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Enclosure (1)

73. Steps 87 through 92 will confirm proper operation of the automatic .
transmitter run-up by simulating selection by the Transmitter Automatic
Controller with the use of a 24 VDC power supply energizing 1A45342K1.

7T4. Steps 92 and 93 will confirm proper operation of the automatic
transmitter run-down sequencing in the DESLOT mode. Special attention should
be given to proper plate voltage turn off.

75. With the DESLOT/NON-DESLOT selector switch in the NON-DESLOT position,
turn on the 208 VAC and 460 VAC wall breakers and operate the transmitter into
the dummy load, using normal operating procedures. Ensure that the
transmitter operates normally.

76. De-energize the transmitter following normal procedures. Ensure that the
transmitter de-engerizes normally with a pump and blower time-delay of 5
minutes +/= 30 seconds.

T7. Once the transmitter has completed the five minute cool down cycle,
completely secure the 460 VAC and 208 VAC wall breakers {(in that order).
Leave the 1A53A43CB2 circuit breaker in the ON position.

78. Ensure that the POWER ON/OFF-RESET, FILAMENT, BIAS, and PLATE VOLTAGE
SELECTOR switches are in their OFF position. Place the DESLOT/NON=-DESLOT
selector switch in the DESLOT position.

79. Turn on the 208 VAC wall breaker, observe that the following indicator
lights are on: .
208V Emergency Stop Power 1A11F4

DOOR INTERLOCKS TA11F5

OVER TEMPERATURE PLATE TRANSFORMER 1A11F6

IPA OVERLOAD TA11F7

PA OVERLOAD 1A11F8

AC OVERLOAD 1A11F9

3 STRIKE OVERLOAD 1A11F10

LEFT 1ST IPA CATHODE OVERLOAD 1AT1F11

RIGHT 1ST IPA CATHODE OVERLOAD TAT1F12

RIGHT PA BIAS LEFT PA BIAS

STANDBY WATER LEVEL

PA 1A6 OUTLET PA 1A6 INLET

146V2 CATHODE 1A6V1 CATHODE

146V4 CATHODE 1A6V3 CATHODE

F.C. NO. 5 TYPE 1 TO AN/FPN-U4A LORAN~C TRANSMITTING SET
F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET .
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Enclosure (1)

80. Turn on the 460 VAC wall breaker, observe that the 460 VAC Emergency stop
power indicator is lit. Ensure that all interlocks are closed.

81. Place the POWER ON/OFF-RESET switch in the ON position. The following
indicators should be illuminated on the front panel:

208V Emergency Stop Power 1411F4
460V Emergency Stop Power 1A11F5
DOOR INTERLOCK 1A11F6
OVER TEMPERATURE PLATE TRANSFORMER 1A11F7
IPA OVERLOAD 1A11F8
PA OVERLOAD 1A11F9
AC OVERLOAD 1A11F 10
3 STRIKE TAT1F 11
LEFT 1ST IPA CATHODE OVERLOAD 1811F12

RIGHT 1ST IPA CATHODE OVERLOAD
LEFT PA BIAS OVERLOAD
RIGHT PA BIAS OVERLOAD
WATER LEVEL

STANDBY

PA 1A6 INLET

PA 1A6 OQUTLET

1A6V1 PA CATHODE

1A6V2 PA CATHODE

146V3 PA CATHODE

1A6VY4 PA CATHODE

82. Place the FILAMENT and BIAS switches to the ON position. Place the PLATE
VOLTAGE SELECTOR switch to the OPERATE position. Ensure that a READY FOR
TRANSFER lamp on the UD5 (Local Control Panel) is illuminated. If not, refer
to enclosure (3) figure 3 for trouble-shooting the circuit.

83. With the READY FOR TRANSFER lamp 1it, place the following switches, one
by one, to the OFF position then back to the ON position, observing each time
that the READY FOR TRANSFER indicator goes off and back on again: PLATE
VOLTAGE SELECTOR (to MAINTENANCE, OFF and back to OPERATE), BIAS, FILAMENT,
1A524382 (KIRK KEY), and the 460 VAC WALL MOUNTED BREAKER,

84. Place the PLATE VOLTAGE SELECTOR, BIAS, and FILAMENT switches to the OFF
position,

85. Turn off the 460 VAC and 208 VAC wall breakers.

86. Temporarily disconnect and fold back the wires from 1A53A2K1 terminals 13
and 14. Note the terminal where wire was connected.

ERRATA TO:

F.C. NO. 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET

F.C. NO. 28 TYPE 1 TO AN/FPN-U44 LORAN-C TRANSMITTING SET
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Enclosure (1)

87. Connect a 24 VDC power supply to 1A53A2K1; the positive lead to terminal
14 and the negative lead to terminal 13, DO NOT ENERGIZE THE POWER SUPPLY
UNTIL INSTRUCTED.

CAUTION:

The following steps will cause the transmitter under test %o
energize with pumps, blowers, filaments, bias, and plate voltage.
Therefore steps should he taken %o notify station engineers or
others concerned with power line surges.

88, With the DESLOT/NON-DESLOT selector switch in the DESLOT position, place
the ON/OFF-RESET, FILAMENT, and BIAS switches to their ON positions. Place
the PLATE VOLTAGE SELECTOR switch to its OPERATE position.

89. Turn on the 208 VAC and 460 VAC wall breakers.

90. Front panel indicators should appear as listed in step 81.

91. Notify those personnel concerned with power line surges and then energize
the 24 VDC power supply connected to 1453A2K1. The pumps and blowers,

filaments, bias ,and high voltage should turn-on approximately according to
the following sequence:

ACTION TIME
ENERGIZE POWER SUPPLY 0:00
PUMPS AND BLOWERS 0:01
FILAMENTS 0:09
FILAMENT READY 0:54
BIAS & HV ON 0:54
FULL POWER 1: 14

F.C. NO. 5 TYPE 1 TO AN/FPN-U44A LORAN~-C TRANSMITTING SET
¥.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET

10




Enclosure (1)

. 92. Make a cursory check of the transmitter to ensure that it is operating
normally, then again notify the persons concerned with power surges and de-
energize the 24 VDC power supply. The transmitter should run down
automatically, sequenced as follows:

ACTION TIME
DE-ENERGIZED POWER SUPPLY 0:00
HV (only) OFF 0:00
BIAS & FILAMENTS OFF 0:05
BLOWERS & PUMP3 OFF 5:00
READY FOR TRANSFER LAMP ON 5:00

93, With the transmitter run down, secure the 460 VAC and 208 VAC WALL
breakers.

94, Disconnect the 24 VDC power supply from 1A52A2K1 terminals 13 and 14,
Reconneet the relay wires removed in step 86.

95, Turn on the 208 VAC and 460 VAC wall breakers,
NOTE:

Follow normal procedures for transmitter local control when
performing steps 96 and 97.

96, With the DESLOT/NON-DESLOT selector switch in DESLOT, perform a
transmitter switch utilizing the local control unit (UD5). Ensure that
transmitter energizes and runs up upon selection as the operate transmitter in
the same manner as in step 91. Ensure that the transmitter operates normally
on-the=air.

CAUTION:

Do not attempt to do a DESLOT transmitter switch remotely
via the TAC until both transmitters are fully modified.
Such action will result in a double transmitter failure

due to the TAC attempting to return to the standby
transmitter while the newly selected transmitter is still
awaiting the filament ready. This is not a problem while in
local control.

Q7. When operationally convenient, perform another transmitter switch, again
observing the transmitter run-down time delays for proper sequencing as shown
in step 92.

ERRATA TO:
. F.C. NO. 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
F.C. NO, 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
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98. With all power secured to the modified transmitter, wrap all new wiring .

to the cable

harnesses, as appropriate, using ty-wraps (#59).

99. This completes the electronics portion of the field change installation
and check-out for one AN/FPN-44 or AN/FPN-U4A Loran Transmitter.

CAUTION:

It is imperative that the first transmitter modified and tested

be left

in the NON-DESLOT position until the opposite transmitter

has also been completed. It becomes imperative that, whenever the
transmitters are left in remote control, they are BOTH in the SAME

MODE of

operation. Operation otherwise can result in a double

transmitter failure. Refer to enclosure (6) for operating
instructions for DESLOT modified stations.

100. Perform
101. Utilize
102, Utilize

transmitters
building and

steps 1 through 99 above to the other transmitter.
enclosure (4) to make temporary technical manual corrections.
enclosure (5) as routine operating instructions for the

and their switching procedures, retain copies in transmitter
timer room.

103. This completes the Field Change to both transmitters., Make all EICAM .
entries and records of Field Change accomplishment.

F.C. NO. 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
F.C

.C. NO. 2

TYPE 1 TO AN/FPN-#4 LORAN-C TRANSMITTING SET .
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TAB3AZK1

1AB3A2K3

— 1AB3A2K2

Figure 1. New Component Locations

13

F.C. NO. 5 TO AN/FPN-44A
F.C. NO. 28 TO AN/FPN-44




Enclosure (1) . . ,' | “

M5 M4 Ms M9 M3 Me M7 M2

3
s4
56 s1
82— $18
R12
s5—"""
Re—
R13—
RS
s17—""
{ ~—————ps-11
DESLOT/NON-DESLOT
SWITCH 1A53A2520 :

PREFIX REFERENCE DESIGNATIONS WITH 1A53A2,

Figure 2. DESLOT/NON-DESLOT Selector Switch Mounting Location

14
F.C. NO. 5 TO AN/FPN-44A
F.C. ND. 28 TO AN/FPN-44




GENERAL ) ELECTR Enclosure (1)
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GENERAL ELECTRIC CO. ® POWER SYSTEMS MANAGEMENT BUSINESS DEPT. » PHILADELPHIA, PA. 19142

GED-3934B Part1 Figure 3. Specifications For TAB3A2518
12-72 1w 15
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SECTION: A B {colL) c
PIN NO: 1 2 21 3

[ =)

PIN NG: 5
SECTION: A

22 7 8
{colL} c D

2+ B> ]

NOTE: For 1A53A2K3 terminal locations for pins 1
through 8, sections a through d, are as shown.

Coil terminals 21 and 22 are, located on top of
the relay.

Figure 4. Terminal Locations For 1A53A3K18
and 1A53A2K3

ERRATA TO: 16
F.C. NO. 5 TO AN/FPN-44A
F.C. NO. 28 TO AN/FPN-44
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SECTION E
. SECTION D

SECTION C

,-+CLOSED IN DESLOT
‘!
SECTION B o
‘O
SECTION A snnnwannannQPEN IN DESLOT

oot [T

K

Figure BA. Terminal Locations For 5 POT

DESLOT/NON-DESLOT Switch
1A53A2820 |

Figure 5B. Terminal Locations For Original
1A52A257 and S13

ERRATA TO:

F.C. NO. 5 TO AN/FPN-44A
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NOTE: HOLE TO BE ON RIGHT SIDE

Figure 6. Terminal Locations For Potter & Brumfield
Relay Socket {Model 27E166)

ERRATA TO:
F.C. NO. 5 TO AN/FPN-444 18
F.C. NO. 28 TO AN/FPN-44
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A
. W A R N I N G 1/4* and 1/8" White Letters On
Red Background
LIVE VOLTAGES MAY BE PRESENT
2" EVEN WHEN INDICATORS
ARE NOT LIT
CONFIRM THAT ALL SWITCHES
AND BREAKERS ARE OFF
Y .
otk 4" ]
Plate 1
[ )
W A R N I N G 1/4" and 1/8" White Letters On
Red Background
T 115 VAG FROM
. AN/FPN-60
v PRESENT ON 1A10TBS8
ot 21" o
Plate 2
{AN/FPN-45 Only)
w DESLOT NON_DESLOT 1/8'" White Letters On Gray Background
Specifications:
Plate 3 1. Material: Plastic (Plexiglas)
2, Beveled Edges Required
3. Self-Adhesive Backing Required
{Full-Caverage)
Figure 7. Field Change Plates For
. AN/FPN-44/44A/45 Transmitters
(Sheet 1 of 2)
F.C. NO. 5 TO AN/FPN-44A 19

F.C. NO. 28 TO AN/FPN-44
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| 1/8" Black Letters On Gray Background
]/‘:" 440 VAC ON
ot — 134" ]
Plate 4
T" 1/8" Black Letters On Gray Background
T 208 VAC ON
J—— 1%" —
Plate 5

1/4" and 1/8" White Letters On
Red Background

I WARNING
1% CONFIRM THAT 440 VAC
IS SECURED BEFORE
WORKING IN THIS AREA
— 3 ——

Plate 6

I | WARNING

115 VAC FROM
AN/FPN-60
PRESENT ON 1A11TBS8

21/2"

Plate 7
(AN/FPN-44A Only)

1/4" and 1/8” White Letters On
Red Background

Specifications:

1. Material: Plastic {Plexiglas)
2. Beveled Edges Required
3. Self-Adhesive Backing Required

(Full-Coverage)

Figure 7. Field Change Plates For

20
F.C. NO. 5 TO AN/FPN-44A

F.C. NO. 28 TO AN/FPN-44

AN/FPN-44/44A/45 Transmitters
{Sheet 2 of 2)
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. FIELD CHANGE KIT PARTS LIST

Item No. Quan. Description

1 2 Paper Template for use in drilling mounting holes for
1A53A2K1, 2, and 3.

2 2 No. 12 Drill Bit, NSN 5133-00-189-9257.

3 1 1/2 " De=burring tool/drill bit with 1/4" shank; Stanley
No. 137, NSN 5133-00-752-9564,

4 1 Center Punch, Automatic Reset type, NSN 5120-00-505-9470,
Maxon Mascot Model 79 or equivalent.

5 3 Agastat type 7022AB, 0~5 second delay on drop out relay,
NSN 5945-00-813-9704, including 1 spare.

) 2 Potter & Brumfield relay socket, type 2TE166,
NSN 5935-00-443-9440, including 1 spare.

7 3 General Electric, U4PST relay type CR120A04002AAMFP,
NSN 5945-00=014~1754, including 1 spare.

. 8 3 5PDT rotary switch NSN 9N 5930-00-576-5140, Grayhill type

U2M36-05-1-2N, (with 1 spare)

9 2 Plastic, gray colored, self sticking label with engraved
inscription, "DESLOT/NON-DESLOT" (refer to figure 3).

10 2 Wire, 36" green, Belden type 8521-5.

11 100 Thomas & Betts nylon insulated terminal lug type RA18-6F,
for wire sizes 22-18 AWG, NSN 5940-00-176~-7636.

12 100 Thomas & Betts nylon insulated terminal lug type RA18-8F,
for wire sizes 22-18 AWG, NSN 5940-00-117=4424,

13 2 Wire, 18" green, Belden type 85215,

14 2 Wire, 60" green, Belden type 8521-5.

15 2 Wire, 16" green, Belden type 8521-5.

F.C. NO, 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
. F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET




Enclosure (2)

16 2 Wire, 64" green, Belden type 8521-5,
17 2 Wire, 76" green, Belden type 8521-5.
18 2 Wire, 26" green, Belden type 8521-5,
19 2 Wire, 28" green, Belden type 8521-5,
20 2 Wire, 32" green, Belden type 8521-5,
21 2 Wire, 30" green, Belden type 8521-5.
22 2 Wire, 28" green, Belden type 8521-5,
23 2 Wire, 28" green, Belden type 8521-5,
24 3 General Electric control switech, part no.

16SB1EB3 B863SM2V including 1 spare.

25 2 Wire, 56" green, Belden type 8521-5, |
26 2 Wire, 54" green, Belden type 8521-5,
27 2 Wire, 28" green, Belden type 8521-5.
28 2 Wire, 28" green, Belden type 8521-5,
29 2 Wire, 32" green, Belden type 8521-5,
30 2 Wire, 26" orange, Belden type 8521-3.
31 2 Wire, 26" orange, Belden type 8521-3.
32 2 Wire, 36" orange, Belden type 8521-3.
33 2 Wire, 36" orange, Belden type 8521-3.
34 2 Wire, 62" orange, Belden type 8521-3.
35 2 Wire, 18" orange, Belden type 8521-3.
36 2 Wire, 20" orange, Belden type 8521-3.
37 2 Wire, 52" orange, Belden type 8521-3.
38 2 Wire, 40" orange, Belden type 8521-3.
ERRATA TO:
F.C. NO, 5 TYPE 1 TO AN/FPN-44A LORAN~-C TRANSMITTING SET .

F.C., NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
2
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40

41
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43
4y

45
46

47

48

49

50

51
52

53

54

10 ft

100
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Wire, 64" orange, Belden type 8521-3.
Wire, 34" orange, Belden type 8521-3.
Wire, 45" orange, Belden type 8521-3.
Wire, 52" orange, Belden type B8521-3.
Wire, 52" orange, Belden type 8521-3.
Wire, 50" orange, Belden type 8521-3.
Wire, 14'0" orange, Belden type 8521=3.
Wire, 14'0" orange, Belden type 8521-3.

Relay, Potter & Brumfield, 2% VDC, P/N KHS17D11-24,
NSN 5945-00-~903-T498, ineluding 1 spare.

Label, Plastiec, engraved self-sticking type with "WARNING-
CONFIRM THAT 440 VAC IS SECURED BEFORE WORKING IN THIS
AREA", including 4 spares.

Label, Plastic, engraved self-sticking type with "WARNING-
LIVE VOLTAGES MAY BE PRESENT EVEN WHEN INDICATORS ARE NOT
LIT. CONFIRM THAT ALL SWITCHES AND BREAKERS ARE OFFY.

Label, Plastic, engraved self-sticking type with "WARNING-
115 VAC FROM AN/FPN-60 PRESENT ON 1A11TB&".

Heat shrink tubing, 1/4" dia., Alpha type FIT-105-1/4,
Drill bit 1/2" with 1/4% shank, NSN 5133-00-133-4216.

Thomas & Betis nylon insulated terminal lug type RB-14-8F,
for wire sizes 14-18 AWG, NSN 5940-00-117=4424,

Hardware Kit, consisting of:

a. 100 stainless steel #8-32 X 3/4" flat head screws, flat
and lock washers, and hex nuts.

b, 100 stainless steel #6-32 X 1/2" flat head screws, flat
and lock washers, and hex nuts.

F.C. NO. 5 TYPE 1 TO AN/FPN-44A LORAN~C TRANSMITTING SET
. F.C. NO. 28 TYPE 1 TO AN/FPN-U44 LORAN-C TRANSMITTING SET

3
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55
56
57

58

59
60

61

62

63
64

65

66

(2)

Test cable, Z-conductor, Belden type 17308.
Wire, 40" green, Belden type 8521=5,
Wire, 14" green, Belden type 85215,

Pen, marking, black indelible, Thomas and Betts catalog no.
WT163M-1

Ty-wraps, assorted.
Wire, 36" orange, Belden type 8521-3.

Field Change Bulletin for Field Change No. 5/28 to the
AN/FPN=ULL4A/HY,

Kneob, switch selector, black NSN 5355-00-993-0760, MS-
25169P2B, California Plastic Inc, type CPA3852P2B.

Wire, 25' green, Belden type 8521-5.
Wire, 25' orange, Belden type 8521-3.

Paper template, revised 10-28-85, for use in drilling
mounting holes for 1A53A2K1,2 and 3

Drill bit 13/32", NSN 5133-00-227-9668

NOTE: Additional lengths of wire, items 63 and 64 are provided in case needed
to replace existing wire or install missing wires in the transmitters.

ERRATA TO:
F.C. NO. 5 TYPE 1 TO AN/FPN-U44A LORAN-C TRANSMITTING SET
F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
i




1A53A2520

o

DESLOT\

To power

on switch A2517

1A53A3TB6-1

1A53A3K40

1A53A3TB6-2

I
NON- L

DESLOT T 1A53A2K1

L»S

LAS3AZ2TB24-9

MAINT.

1A53A3TB24-5
1A53A2TBZ24-5

OFF - 1A53A2

OPERATE

41A53A3TB24-9. ¢ 1AS3AZS18

PLATE VOLTAGE
SELECTOR SWITCH

¢ 1A53A2TB24-6

-

4o

-

5
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1A53A3TB68-5
1A12TB4-5

L NON-DESLOT

k2 — DESLOT
T 1A53A2S 20
o

A12TB3-6

Fila

vy

% 1A12k17 FIL. DISABLE
1A12TB4-4
To 1A53A3K3

ment contactor coil

P To Neg. 28VDC

g 1A12K11 OPERATE/STBY Relay

»To ready/lockout switch

1A1251 and DC Common

IL1 ? L1
1A53A3K5 4
1A53A2K2
o fL2 L2
1A53A2TB38-9 ¥ uv INTLK'S
\ 4
AC COMMON
1A12TB1-8
114
1A53A2K1 % DESLOT
: START
13
1A127B3-1
Figure 1. AN/FPN-44A DESLOT Modification
. Pump, Blower, and Filament Control
ERRATA TO:

F.C. NO. 5 TO AN/FPN-44A
F.C. NO. 28 TO AN/FPN-44
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To 1A53A3TB24-2 A A To 1A53A2TB24-2

1A53A3K44 -4

OFF ’
—lp i o
MAINT. | OPERATE

' 1A53A2518 Plate Voltage Selector
Switch
t 1A53A2TB23-9

I 12
NON-DESLOT
DESLOT =L 1A53A2K1

1A53A2520

. 8

1A53A2TB24-4

&

1A53A3TB24-4
1A53A3TB31-4

| 1A53A1TB1-4
— 1A53A1K1

L 1A53A1K2
1A53A1TB1-5

» 1A53A3TB31-5

¥ To 1A53A7K2 and 1A53A3k21 and 1A53A3K45
for plate voltage off/on control.

Figure 2. AN/FPN-44A DESLOT Modification For
Plate Voltage Control

2

F.C. NO. 5 TO AN/FPN-44A
F.C. NO. 28 TO AN/FPN-44
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From the 115VAC control power via the
Door interlocks

‘.’ . 1A63A3TB70-5
310
_ 1A53A3K30
/_‘ 1AS3A2K1B
!, | 1A53A3T822 1
1A53A3K18 1A53A2T822-1
1A53A2520E 2 ‘
NON~DESLOT 9/ 11
DESLOT 1A53A3K5 1A53A2K 1
6 7
1A11-7-10 \ \1A53A2T822 2
1A53A3TB22-2
Coocling system failure 1A53A2513D

alarm by-pass. (closed FILAMENTS
in DESLOT when Standby)
1A53A257D
. BIAS & LV
OFF ]
OPERATE

1A53A2518 PLATE VOLTAGE SELECTOR
/1A53A3TB69-2

“ROR-DESLOT * . > roting
O ex n
DESLOT/NON-DESLOT SELECTOR SWITCH 1A53A2S 20 Tae e

1A53A2TB39-7

3
1A53A2K3 Sttt {ABIABTRIAI [0SF 460VAC LOCKOUT
1AS3A2KIL.2 1A53A37TB24-10 1A53A3TB69-3
1A53A2TB38-9
: 14117TBB-2
—
To TAC READY
. RELAYS (FPN-60)
Figure 3. AN/FPN-44A DESLOT Modification For
TAC READY Circuitry
ERRATA TO:
F.C. NO. 5 TO AN/FPN-44A 3

F.C. NO. 28 TO AN/FPN-44
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10. Page 5-3, add to end of TABLE 5-2, under CONTROL "DESLOT/NON-DESLOT
SELECTOR" under SETTING "NON-DESLOT".

11. Page 6-ii, at the bottom of the page add the following: "NOTE: The
following page has been corrected by F.C. No. 5/28 to the AN/FPN-4u4/4Lj:
5-‘18.

12. Page 6-18, Para. 6-5b(3)(b), Step 1. Change 150 second mark to ™45
second mark®.

13. Page 6-18, Para. 6-5b(3)(b), Step 3. Change 150 + 15 seconds to "45 + 3
seconds.”

14, Page T-ii, at the bottom of the page add the following: "NOTE: The
following pages have been corrected by F.C. No. 5/28 to the AN/FPN-B4/U43A:
7-59, T-61 and 7-64.

15. Page 7-59, add the following at the bottom of the page:

REF. NOQTES DESCRIPTION FUNCTION
DESIG.

T145342K1 Relay, 66342 Part No. DESLOT/NON-DESLOT
KHS17D11=2U Control Relay.

1A53A2K2 Relay, Time Delay, 89020 Filament Off Delay
Part No. 7012AB

1A5342K3 Relay, 24446 Part No. 460 VAC Lockout
CR120A04002AAMFP Control Relay.

16. Page 7-61, for REF DESIGNATION for 145242518, under DESCRIPTION change
28527 part no. 2138352G2 to 24446 part no. 16B1EB3B36SSM2V.

17. Page T-61, add the following at the bottom of the page:

REF. NOTES DESCRIPTION FUNCTION
DESIG.
1453423820 Switch Rotary, S5PDT, DESLOT/NON-DESLOT SWITCH

81083 part no. 42M36-05-1-2N

18. Page T-64, add the following at the bottom of the page:

REF. NOTES DESCRIPTION FUNCTION
DESIG.
TA5342XK1 Relay Socket, 77342 K1 Mounting socket.

Part No. 270E166
ERRATA TO:
F.C. NO. 5 TYPE 17T0 AN/FPN-L4A LORAN-C TRANSMITTING SET
F.C. NO. §§ TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
2
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TEMPORARY TECHNICAL MANUAL CORRECTIONS

Make the following pen and ink corrections in the AN/FPN-UUA Technical Manual,
4t the bottom of each page where pen and ink corrections are made replace, as
appropriate, the ORIGINAL or CHANGE NO, at the bottom of the page with: "F.C.
No. 5/28 to the AN/FPN~U4/L4AN,

1. Page ii, at the bottom of the page add the following: "NOTE: The
following pages have been corrected by F.C. No. 5/28 to the AN/FPN-44/4Y4A:
7-64.

2. Page 2-6, add to TABLE 2-2, between EMERGENCY STOP and LOCKOUT-READY,
under CONTROL, "DESLOT/NON-DESLOT"; under REF DES "1452320" under FIGURE,
"3-5": under POSITION, "NON-DESLOT",

3. Page 3~11, figure 3-5, correct to show 1A5342520, DESLOT/NON-DESLOT
selector. See enclosure (1) figure 2 of Field Change Bulletin,

4, Page 3-13, add to TABLE 3-5, between DIMMER and OVER TEMPERATURE PLATE
TRANSFORMER, under PANEL MARKING "“DESLOT/NON=-DESLOT", under REFERENCE SYMBOL .
"1A5342520", under TYPE "Switch"™, under FUNCTION "Selects DESLOT or NON=DESLOT

mode ,"

5. Page 3-18, add to end of TABLE 3-9, under CONTROL "DESLOT/NON-DESLOT
SELECTCR" under FIGURE "3-5" under SETTING "NON-DESLOT".

6. Page 3-19, TABLE 3-11, after DURING USE SEQUENCE OF OPERATION add "NON-
DESLOT™,

T. Between page 3-22 and 4-1, insert the "DESLOT and NON-DESLOT operating
instructions", attachment (1).

8. Page U4-3, section 4-2a, right hand column, after the last paragraph add
the following: "NOTE: the standby transmitter in the standby mode may have
cooling, filament and bias power applied or be essentially de-energized
depending on the position of the "DESLOT/NON-DESLOT" selector switch
145342320,

9. Page 5-ii, at the bottom of the page add the following: "NOTE: The
following page has been corrected by F.C. No. 5/28 to the AN/FPN=-UU4/UU4A: 5-3,

F.C. NO. 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
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DESLOT AND NON-DESLOT TRANSMITTER
OPERATING PROCEDURES

1. When both transmitters are in the DESLOT mode of operation, the Local
Control Unit will have its READY FOR TRANSFER indicator, the REMOTE indicator,
and either the TRANSMITTER No. 1 ON ANTENNA or TRANSMITTER No. 2 ON ANTENNA
indicator lit.

2. If DESLOT mode is the authorized normal operating mode, switch to NON-
DESLOT mode on both transmitters when the standby transmitter is run-up into
the dummy load for routine maintenance or for taking readings. Once the
maintenance is completed, return the selector switches to the DESLOT mode.

3. When performing routine transmitter switches, place both transmitters into
the NON-DESLOT mode. The purpose of this is to reduce the amount of time that
the station will be off=-air during the switch (approximately 15 seconds vs. 1=
minute)., After switching transmitters, return the mode selector to DESLOT, if
this is the authorized normal operating mode. Once the previocus operate
transmitter has been switched to standby status, the transmitter will commence
a 5-minute cool-down cycle, then secure itself. Once per month a DESLOT
transmitter switeh shall be performed utilizing the SWITCH TRANSMITTERS switch
on the AN/FPN=60 (the purpose of this is to check~out the TAC and DESLOT
circuitry for proper operation).

4, During an automatic transmitter switch, when the transmitters are in the
DESLOT mode, the following indications will appear on the Status Alarm Unit
(SAU): NO STBY XMTR, XMTR FAIL ON AIR, and XMTR FAIL OFF-AIR indications will
appear for approximately five minutes, until the failed transmitter cools doun
and then secures itself. If the failure is due to a 3-3trike dropout, the
XMTR FAIL ON AIR and NO STBY XMTIR indications will remain., If an automatic
switeh ocecurs via operator intervention, the SAU will return to a HAPPY FACE
condition only after the five minute cool-down period.

5. When changing from NON-DESLOT to DESLOT mode of operation, proceed as
follows:

a. Ensure that the LOCAL CONTROL UNIT is in the LOCAL mode with the
standby transmitter B+ switch OFF. On the standby transmitter, place the BIAS
& LOW VOLTAGE, TRANS FIL and the POWER ON/OFF-RESET switches to the OFF
position. Then place the DESLOT/NCN-DESLOT switches on both transmitters in
the DESLOT position. This will permit the normal S5 minute cooldown period.

F.C. NO, 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
F.C. NO, 28 TYPE 1 TO AN/FPN-#4 LORAN-C TRANSMITTING SET
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b. Place the POWER ON/OFF-RESET, FILAMENT, and BIAS/LOW VOLTAGE switches
on the standby transmitter to their ON positions.

c. With the DOOR INTERLOCK lamp 1it and the PLATE VOLTAGE selector switch
in the OPERATE position, a READY FOR TRANSFER indication will be displayed on
the Local Control Unit as soon as the pumps and blowers stop.

d. The Local Control Unit may be placed in the REMOTE position.

6. When changing from DESLOT to NON-DESLOT mode of operation, proceed as
follows:

a. Ensure that the standby transmitter's B+ switch on the Local Control
Unit is OFF and place the Local Control Unit in LOCAL Control.

b. Place the BIAS & LOW VOLTAGE, FILAMENTS, and POWER-ON/OFF-RESET
switches into their OFF positions.

¢. Place the DESLOT/NON-DESLOT selector switch in the NON-DESLOT
position. (Both transmitters)

d. Run up or test the standby transmitter as desired by placing the POWER
ON/QFF-RESET, FILAMENTS, BIAS & LOW VOLTAGE switches in their ON positions.,

CAUTION

Do not attempt to operate the transmitters in opposite modes
while in REMOTE (i.e., one transmitter in DESLOT and the other
in NON-DESLOT). Such action will result in a dual transmitter
failure should the operate transmitter fail.

7. The following indicators will be illuminated with the transmitter in
DESLOT ready remote:

208v EMERGENCY STOP POWER TA11FY
460V EMERGENCY STCP POWER 1AT11F5S
DOOR INTERLOCKS 1A11F6
OVER TEMPERATURE PLATE TRANSFORMER 1A11FT
IPA OVERLOAD 1A11F8
PA OVERLOAD 1A11F9
AC OVERLOAD 1A11F10
3=-STRIKE 1A11F11
LEFT 13T IPA CATHODE OVERLOAD TATIF12

F.C. NO. 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
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. RIGHT 13T IPA CATHODE OVERLOAD
LEFT PA BIAS OVERLOAD
RIGHT PA BIAS OQVERLOAD
WATER LEVEL
STANDBY
PA 1A6 INLET
PA 1A6 OUTLET
1A6V1 PA CATHODE
1A6V2 PA CATHODE
1A6V3 PA CATHODE
1A6VY4 PA CATHODE

ERRATA TO:
. F.C. NO, 5 TYPE 1 TO AN/FPN-44A LORAN~C TRANSMITTING SET
F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
3
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DESLOT THEORY OF OPERATION
FOR AN/FPN-U4A TRANSMITTERS

1. A 24VDC Potter & Brumfield 4PDT relay designated as 145342K1 is connected
in parallel with the operate/standby relay 1A12K11, It is energized when the
transmitter is selected as the operate transmitter. Its normally open
contacts control all DESLOT circuit functions via Agastat time delay relays
1A53A3K5 (for pumps and blowers) and 1453A2K2 (for filaments). One set of
normally open contacts controls plate voltage turn on/off directly via
existing high voltage interlock circuitry and 1A53A3KU45. A set of normally
closed contacts is used to bypass the 1411 cooling system failure alarms when
in the deslot mode.

2. The AN/FPN-4Y4A DESLOT circuitry can be described as three functional
circuits as follows:

a. Pumps, Blowers, and Filament control (Figure 1 of schematic diagrams)
b. Plate Voltage control (Figure 2 of schematic diagrams)
¢. TAC Ready circuitry (Figure 3 of schematic diagrams)

3. Pumps and Blowers are controlled directly via 1A53A3K5 in both the DESLOT
and NON-DESLOT modes. A3K5 is energized by the Potter & Brumfield 1A5342K1
upon selection as the operate transmitter when in the DESLOT mode. The new
Agastat relay 1A5342K2, used for filament control energizes in parallel with
A3K5, by the same set of A2K1 contacts.

4. The 1A53A2K2 Agastat relay normally open contacts are placed in series
with the Filament Disable relay 1A12K17 contacts for Filament control. Since
the Agastat is a time delay on dropout type relay, it will delay the dropout
of filaments for its delay setting after plate voltage is removed by the
Potter & Brumfield 1A53A2K1., The purpose of this delay is to allow for the
high voltage control circuits to be de-energized and stabilized pricr to the
removal of bias and filaments. This is to avoid possible damage to the high
voltage bleeder resistors and power tubes.

5. Each of the normally open contacts used for DESLOT control are bypassed by
the DESLOT/NON-DESLOT selector switch 145342320 to return all circuitry to the
original configuration. Thus, the transmitter may be run up in the standby
mode for maintenance or routine transmitter switching.

.C. NO. 5 TYPE 1 TO AN/FPN-444 LORAN=-C TRANSMITTING SET
C TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
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Enclosure (6)

6. The DESLOT TAC Ready 115 VAC signal source is taken from the normally
closed contacts of 1A53A43K18, the Three Strike Lockout relay. This provides
assurance that door interlocks and Kirk key interlocks are secured, and that
no Three Strike lockout condition exists while showing a READY transmitter.
From this point the TAC Ready 115 VAC signal is gated through the 1A53A3KS5
normally closed contacts wired in parallel with normally open contacts of the
Potter & Brumfield relay 1A53A2K1. This parallel combination locks out the
TAC Ready during transmitter cool down following a DESLOT transmitter switch.
This is required because of the cne minute required for the operate
transmitter to warm up and go ON AIR, Without locking out the TAC Ready from
standby transmitter during cool down, the TAC would try to switch back to the
failed transmitter after waiting 30 seconds for the new operate, This of
course causes a double transmitter failure., Extra contacts on 14534257, 3813
and S18 are wired in series to ensure that these switches are placed in the
"Ready to Go" positions prior to obtaining the TAC Ready and leaving the
transmitter in the DESLOT Ready standby. The fourth section of the
DESLOT/NON-DESLOT selector switch 1A53A2520 places the TAC Ready circulitry
back in the original configuration for NON-DESLOT operation.

7. The 460 VAC lockout is included with the DESLOT Field Change to prevent a
READY indication with the U46Q VAC wall breaker off. The GE U4PST relay
1A5342K3 is wired in series with the wiper of the DESLOT/NON-DESLOT switch and
the circuitry leading to the TAC Ready relays in the AN/FPN-60. Prior to this

Field Change it was possible to leave the transmitter in a seemingly READY
state without the 460 VAC wall breaker on,

F.C. NO. 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
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Commanding Officer(sm) P. 0. Box 60
USCG Electronics Wildwood, NJ 08260-0060
Engineering Center FTS 346-7312
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- US.Department
4 of Transportation

United States
Coast Guard

ELECTRONIC FIELD CHANGE BULLETIN

F. C. NO. 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
F. C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET

PURPOSE:

The purpose of this field change is to permit automatic energizing and Tun-up
of the standby AN/FPN-44A or AN/FPN-44 Transmitter upon selection as aperate

transmitter via the Transmitter Automatic Controller. This Field Change also
adds a RFEADY LIGHT lockout when 460 VAC primary power is not present.

DESCRIPTION:

This field change adds circuitry which enables the standby AN/FPN-44 or
AN/FPN-44A Transmitter to remain substantially de—energized while in a ready
status. Additionally, a relay, 1A53A2K3 is added which prevents the
transmitter from displaying a ready condition when 460 volts are not present
in the transmitter, This field change kit a8lso contain the initial ERPAL
spares. This field change, previously referred to as De-energized Standby
Loran Transmitter (DESLOT), was field tested at LORSTA TOK and remains
installed there.

.', IDENTIFICATION OF ACCOMPLISHMENT:

The presence of a rotary switch, marked DESLOT/NON-DESLOT, located to the
left of the PLATE TRANSFORMER OVER TEMPERATURE indicator (1A53A2DS11) and
centered below the POWER ON/OFF-RESET switch (1AS53A2S17) will identify
accomplishment of this Field Change.

EQUIPMENT AFFECTED:

This Field Change is applicable to all AN/FPN-44A Transmitters, and to all
AN/FPN-44 Transmitters after the installation of the Solid State Power Supply.

DISTRIBUTION - SDL No. 121
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MATERTALS REQUIRED:

1. A Field Change No. 5/28 Parts Kit and standard hand tools, including a
1/4" drill and s power supply capable of supplying 24 VDC, at 50 mA minimum,
are required to accomplish this Field Change.

2. The items provided in the Field Change kit are listed in enclosure (2) to
this Field Change. Each parts kit contains the parts necessary for two
transmitters, and an initial allowance of ERPAL spares,

3. Distribution of the Field Change Parts Kits will be made by Coast Guard
Supply Center, Brooklyn, NY.

PROCEDURE:

1. TFollow all safety instructions outlined in COMDTINST M10550,13 Chapter 2.

2, Install the Field Change in the AN/FPN-44A or AN/FPN~44 Transmitter Power
Supply in accordance with the step-by-step instructions contained in enclosure
(1). Approximately 20 technician-hours per transmitter should be required to
complete this Field Change. The longest period that a transmitter should be
required to remain unusable during installation of this Field Change is
approximately 1.5 hours,

3. Applicable schematic diagrams of the circuits modified by this Field
Change are included as enclosure (3). Instructions for operating in the
DESLOT and NON-DESLOT modes are contained in enclosure (5).

4. Make temporary changes in the AN/FPN-44A Technical Manual, CG-273-136 in
accordance with the instructions contained in enclosure (4). The NDESLOT Field
Change Theory of Operation is contained in enclosure (6).

5. Accomplishment of this Field Change will take two technicians
approximately ten hours per transmitter. T recommend that this Field Change
be installed by an ET1 and ET2, and that a representative of the responsible
engineering support facility (Area or District Office) be present during the
installation of this Field Change.

6. Completion of this Field Change does not authorize the station to operate
in the DESLOT mode. Operation in this mode is dependent on environmental
conditions and operational requirements. Authorization to operate in the
DESLOT mode must be received from the appropriate operational commander.

ROUTINE INSTRUCTIONS:

1. For EICAM reporting purposes, report completion of this Field Chenge as S
Field Change No. 5 to the AN/FPN-44A or Field Change No. 28 to the AN/FPN-44, g
as appropriate, in accordance with current directives. Record completion by

entry on the Field Change Accomplished Plate, NSN I 0264-00-085-0000

(available from the Naval Publications and Forms Center, Philadelphia, PA);

and on any other required records.

2. Maintenance support facilities shall maintain a library copy of this and
all other field change bulletins applicable to them. Additional or missing




copies can be obtained from Coast Guard Supply Center Rrooklyn, NY. Order
directly using MILSTRIP procedures; no cost is involved. NSN CG 7610-01-CE8-
1357 applies.

3. Upon completion, a copy of this Field Change Bulletin shall be inserted in
the front of all applicable technical manuals, Cognizant commands shall
€nsure that the Field Change has been accomplished and reports have been made.
Coast Guard Supply Center Brooklyn, NY, will update the Allowance Parts List

to reflect this change,
;H.éG. FL;.TECHéER, ﬁ/'

Encl: (1) Step-by-Step installation instructions
(2) Field change kit parts list
(3) Schematic diagrams for DESLOT field change
(4) Temporary technical manual corrections
(5) DESLOT and NON-DESLOT transmitter operating procedures
(6) DESLOT theory of operation for AN/FPN-44A transmitters

=
F







ENCLOSURE (&)

TEMPORARY TECHNICAL MANUAL CORRECTIONS

Make the following pen and ink corrections in the AN/FPN-44A Technical Manual,
At the bottom of each page where pen and ink corrections are made replace, as
appropriate, the ORIGINAL or CHANGE NO., at the bottom of the page with: "F.C.
No. 5/28 to the AN/FPN-44/44A",

1. Page ii, at the bottom of the page add the following: "NOTE: The
following pages have been corrected by F.C. No. 5/28 to the AN/FPN-44 /444
2-6, 3-11, 3-13, 3-18, 3-19, 4-3, 5-ii, 5-3, 6-ii, 6-18, 7-ii 7-59, 7-61 and
7-64, ' '

2. Page 2-6, add to TABLE 2-2, between EMERGENCY STOP and LOCKOUT-READY,
under CONTROL, "DESLOT/NON-DESLOT"; under REF DES "1A52520" under FIGURE,
"3-5"; under POSITION, “"NON-DESLOT".

3. Page 3-11, figure 3-5, correct to show 1A53A2520, DESLOT/NON-DESLOT
selector. See enclosure (1) figure 2 of Field Change Bulletin.

4. Page 3-13, add to TABLE 3-5, between DIMMER and OVER TEMPERATURE PLATE
TRANSFORMER, under PANEL MARKING "DESLOT/NON-DESLOT", under REFERENCE SYMBOL
"1A53A2520", under TYPE "Switch”, under FUNCTION "Selects DESLOT or NON-DESLOT
mode . "

5. Page 3-18, add to end of TABLE 3-9, under CONTROL "DESLOT/NON-DESLOT
SELECTOR" under FIGURE "3-5" under SETTING "NON-DESLOT".

6. Page 3-19, TABLE 3-11, after DURING USE SEQUENCE OF OPERATION add "NON-
DESLOT".

7. Between page 3-22 and 4-1, insert the "DESLOT and NON—DESLOT operating
instructions", attachment (1),

8. Page 4-3, section 4-2a, right hand column, after the last paragraph add
the following: "“NOTE: the standby transmitter in the standby mode may have
cooling, filament and bias power applied or be essentially de—energized
depending on the position of the "DESLOT/NON-DESLOT" selector switch
1A53A2520,

9. Page 5-ii, at the bottom of the page add the following: "NOTE: The
following page has been corrected by F.C. No. 5/28 to the AN/FPN—44 /L4A; 5-3,

F
F.C, NO. 28 TYPE_E_TO AN/FPN-44 LORAN-C TRANSMITTING SET

.C. NO, 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
C




ENCLOSURE (4)

10, page 5-3, add to end of TABLE 5-2, under CONTRCL "DESLOT/NON-DESLOT
SELECTOR" under SETTING "NON-DESLOT". .

11, Page 6~ii, at the bottom of the page add the following: "NOTE: The
following page has been corrected by F.C. No. 5/28 to the AN/FPN-44/44A:
5-18.

12, Page 6-18, Para. 6-5b(3)(b), Step 1. Change 150 second mark to "45
second mark".

13, Page 6-18, Para. 6-5b(3)(b), Step 3. Change 150 + 15 seconds to "45 + 3
seconds." -

14, Page 7-ii, at the bottom of the page ‘add the following: "NOTE: The
following pages have been corrected by F. C No. 5/28 to the AN/FPN-44/44A:
7-59, 7-61 and 7-64,

15, Page 7-59, add the following at the bottom of the page:

REF. NOTES DESCRT PTION FUNCTION
.DESIG. ' N

1A53A2K1 Relay, 66342 Part No. | DESLOT/NON-DESLOT
KHS17D11-24 Control Relay.

1A53A2K2 Relay, Time Delay, 89020 Filament Off Delay
Part No, 7012AB

1A53A2K3 Relay, 24446 Part No. 460 VAC Lockout .
CR120A04002AAMFP Control Relay.

16, Page 7-61, for REF DESIGNATION for 1A52A2518, under DESCRIPTION delete
28527 part no. 2138352G2,

17, Page 7-61, add the following at the bottom of the page:

REF. NOTES DESCRIPTION FUNCTION
DESIG.
1A53A2520 Switeh Rotary, 5PDT, DESLOT/NON-DESLOT SWITCH

81083 part no. 42M36-05-1-2N

18. Page 7-64, add the following at the bottom of the page:

REF. NOTES DESCRIPTION FUNCTION
DESIG.
1A53A2XK1 Relay Socket, 77342 K1 Mounting socket.

Part No. 270E166
F.C. NO. 5 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTING SET
F.C. NO. 28 TYPE | 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET
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United States
. Coast Guard

Commanding Officer(sm) Wildwood, NJ 08260
USCG Electronics FTS 346-7312
Engineering Center

ELECTRONIC FIELD CHANGE BULLETIN

F. C. NO. 4 TYPE 1 TO AN/FPN-44A4 LORAN TRANSMITTING SET

PURPOSE:

The purpose of this Field Change is to replace deteriorating water hoses
installed in the PA {1A6) section of the Transmitters.

DESCRIPTION:

This Field Change consists of removing the presently installed rubber hose
assemblies located in the PA (1A6) section of the the AN/FPN-4U4A and certain
AN/FPN-44 Transmitters and replacing them with assemblies which contain a more
durable hose type. '

EQUIPMENT AFFECTED:

This Field Change is applicable to all AN/FPN-44A Transmitters and to the
AN/FPN-44 Transmitters at LORSTAs Dana and Lampedusa, EECEN Wildwood, NJ, and
in ATLS storage.

IDENTIFICATION OF ACCOMPLISHMENT:

. Accomplishment of this Field Change can be identified by the presence of
orange vice green water hoses in the PA (1A6) section of the AN/FPN=U4A or
AN/FPN-U4 LORAN-C TRANSMITTING SET.

MATERIALS REQUIRED:

1. A Field Change No. 4 parts kit, standard hand tools and the non-standard
tools and items listed in enclosure (3) are needed to accomplish this Field
Change.

2. The items provided in the Field Change parts kit are listed in enclosure
(2). Each parts kit contains the parts necessary for one transmitter,
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3. A list of non-standard hand tools and other items that are required to .
complete the Field Change, but not supplied with the Field Change kit, is
contained in enclosure (3).

4, Inivial distribution of the parts kit will be made by Coast Guard Supply
Center, Brooklyn, NY.

5. Initiagl distribution of ERPAL spares will be made by Coast Guard Supply
Center, Brooklyn, NY, at a later date.

PROCEDURE:
1. Follow all safety instructions cutlined in COMDTINST M10550. 1% Chapter 2.

2. Install the Field Change in accordance with the step-by-step instructiocons
in enclosure (1).

3. Incorporate appropriate Field Change changes in the AN/FPN-ULA or
AN/FPN=-44/45 Technical Manuals in accordance with instructions contained in
enclosures (4) and (5).

NOTE :

After the installation of the Solid-State Power Supply
Modification, the AN/FPN-444, CG-273=136 Manual will be
used to support the AN/FPN-44., If the AN/FPN-U4UA
Technical Manual corrections are not used, retain these
corrections for future use.

4., This Field Change will take two technicians approximately six hours to
accomplish.,

ROUTINE INSTRUCTIONS:

1. For EICAM reporting purposes, report the completion of this Field Change as
Field Change No, 4 to the AN/FPN-44A or Field Change No. 26 to the AN/FPN-4Y4, as
appropriate, in accordance with current directives. Record completion by entry
on the Field Change Accomplished Plate, NSN I 0264-00-085-0000 (available from
the Naval Publications and Forms Center, Philadeiphia, PA), and on any other
required records.

2. Maintenance support facilities shall maintain a library copy of this and
all other Field Change Bulletins applicable to them. Additional or missing
copies can be obtained from Coast Guard Supply Center Brooklyn, NY. Order
directly using MILSTRIP procedures; no cost is involved. NSN CG
7610-01-GEB-1355 applies.




3. Upon completion, a copy of this Field Change Bulletin shall be inserted in
the front of all applicable technical manuals. Cognizant commands shall
ensure that the Field Change has been accomplished and reports have been made.
Coast Guard Supply Center Brooklyn, NY, will update the Allowance Parts Lists
(APLs) to reflect this change.

W. H. HAYES, Jr

Enel: (1) Step-by-Step Installation Instruction
(2) Field Change No. 4 Parts List
(3) Special Tools and Items Required but not Supplied
(4) Technical Manual Change Instructions for the
AN/FPN=44A Technical Manual
(5) Technical Manual Change Instructions for the
AN/FPN=LY/U45 Technical Manual




Enclosure (4)

TECHNICAL MANUAL CHANGE INSTRUCTIONS
FOR THE AN/FPN-44A TECHNICAL MANUAL

1. Remove superseded pages and insert revised pages as indicafed:

Page Remove Insert
5-75/5-T6 Qriginal/Original Original/F.C. No. 4
7-39/7-40 Original/Original Original/F.C. No. 4

2. Make the following pen and ink corrections in the AN/FPN-44A Technical
Manual:

a. Page ii, at the bottom of the page add the following: "NOTE: Page 5=76
has been changed by F.C, No. 4",

b. Page 1iA, at the bottom of the page add the following: "NOTE: Pages
7-40, T7-40A/7=40B, and T-U41 have been changed or added by F.C. No. 4w,

¢. Page 5-ii, at the bottom of the page add the following: "NOTE: Page
5-76 has been changed by F.C. No. 4",

d. Page 7-ii, at the bottom of the page add the following: "“NOTE: Pages
T-40, T7-4OA/T7-40B, and T-U41 have been changed or added by F.C. No. 4%,

e. Page T-41, delete entire page and at the bottom of page delete
"Original" and enter "Field Change No. 4.

3. Destroy superseded pages, but not until the complete Technical Manual has
been checked against the "List of Effective Pages".

4. Record the accomplishment of these changes on the Record of Changes page
of the Technical Manual,

5. Insert a copy of this Instruction Sheet behind the front cover of the
Technical Manual, Volume I,

F.C. NO. 4 TYPE 1 TO AN/FPN-444 LORAN-C TRANSMITTER




Enclosure (1)

STEP BY STEP INSTALLATION INSTRUCTIONS

READ ALL INSTRUCTIONS BEFORE ATTEMPTING TO INSTALL THIS FIELD CHANGE.

1. The installation of this Field Change will require that the standby
transmitter be unuseable for approximately eight hours. Notify all concerned
in accordance with local instructions.

2. Secure power to the standby transmitter.
WARNING

Follow all safety instructions outlined in COMDTINST
M10550.13 Chapter 2 during the installation of this
Field Change.

3. The water coils will be replaced two at a time.

4. The first two water coils to be replaced will be those associated with
1A6V1 and 1A6V3. Close valves 1A6MP4S, TA6MPYT, TA6MPUQ and 1A6MP51 (see
Figure 5-42 Sheet 1 in the AN/FPN-34A Technical Manual or Figure 5=-70 in the
AN/FPN-44/Y45 Technical Manuals for tube and valve locations).

5. Remove the water coil associated with V1 first. Disconnect the top hoses
of the water coil from the unions at the base of the tube water jacket. Have
containers ready to catch the water that will run out. Disconnect the bottom
hoses of the water coil just below the lateral fitting. Have containers ready
to catch the water that will run out. Remove the old water coil including the
top and bottom mounting brackets from the transmitter. Retain all hardware
used to mount the water coil assembly as these items will be used to mount the
new assemblies. Mark on the water coil assembly the position from which it
was removed, i.e., 1A6V1. Remove all four adaptors from the water connections
where the water hoses were removed.

6. Remove the top and bottom mounting brackets and associated hardware from
the old hose assemblies. Retain these items as they will be used to install
the new water coil assemblies.

7. Using one complete turn of the teflon pipe thread tape (Item No. 5 of the
parts kit), install the new adaptors (Item No. U4 of the parts kit) in the
connections from which the old adaptors were removed. To ease installation,
tighten the adaptors closest to bulkheads, chassis, or other obstructions
before installing the adjacent adaptor.

8. Repeat Steps 5 through 7 for the water coil associated with 146V3.

9. Obtain the hose assembly for 146V1 (Item No. 1 of the parts kit)., Loosen
the screws on the sides of the water coil forms Jjust enough to allow the
length of the hose ends and the diameter of the coils within the form to be
adjusted. Be careful not to loosen the screws enough to permit the sides to
Separate from the coil form. Adjust the lengths of the top and bottom hoses
on the new water coil form to approximately the same lengths as the old water

F.C. NO. 4 TYPE 1 TO AN/FPN-4U4A LORAN-C TRANSMITTER




Enclosure (1)

coil assembly. Using the brackets and hardware removed in Step 6, attach the
top and bottom mounting brackets to the new water coil assembly.

10. Position the new hose assembly for 1A6V1 in the position vacated by the
cld hose assembly. Do not attach the mounting brackets to the transmitter

chassis at this time. This will ease making the hose connections.

NOTE:

Two technicians, one working in the front of the transmitter,
and one working in the back, are required to properly adjust
the length of the hose ends and properly seat the hose
connections.

11. Connect the two bottom hoses of the water coil to the adaptors that were
installed into the lateral fittings. The upper hose goes to the right lateral
fitting as viewed from inside the transmitter. The length of hose ends will
have to be adjusted to insure proper seating of the connections and to prevent
kinking of the hoses.

12, Connect the two top hoses of the water coil to the adaptors that were
installed in the union at the base of the tube water jacket., The upper hose
goes to the top connection in the water jacket. The length of hose ends will
have to be adjusted to insure proper seating of the connections and to prevent
kKinking of the hoses.

13. Dress the hoses into a uniform circle with no twists or kinks, then
tighten the water-hose-form side pieces securely.

14, Using the remaining hardware removed in step 6, secure the hose assembly
to the transmitter chassis.

15. Repeat Steps 9 through 14, substituting Item No. 2 for Item No. 1, V3 for
V1, and left for right wherever they appear.

16. Installation for Vi and V3 is now complete. Open valves 1A6MPAS5,
1A6MPYUT, 1A6MPLQ, and 1A6MPS51, Check all connections for leaks, and tighten
as necessary. Using rags, mop up any water present in the transmitter.

17. Fill primary water system to proper operating level with distilled water,
and open air purge valves before starting the transmitter. Apply 208 VAC to
the transmitter and start the transmitter. Fill primary water system and
purge air from the system as required in accordance with local instructions or
the instructions in the Installation and Field Assembly Manual (Volume III) of
the appropriate Technical Manual. Observe 1A6S1 and 1A683 for proper water
flow and check all water connections for leaks; tighten as necessary.

18. After the installation of replacement water coils for 146V1 and 1A6V3 is
completed and no problems are noted, installation of the water coils for 1A6V2
and 1A6VY may be started.

F.C. NO. 4 TYPE 1 TO AN/FPN-444 LORAN-C TRANSMITTER
2




Enclosure (1)

19. Secure power to the standby transmitter.
WARNING:

Follow all safety instructions outlined in COMDTINST
M10550.13 Chapter 2 during the installation of this
Field Change.

20. The installation of the water coils for 1A6V2 and 1A6VY4 will be the same
as it was for the 1A6V1 and 1A6V3 water coils. The 1A6V2 position will be
replaced by Item No. 3 which has the leakage current pickup installed and the
1A6VY position will use one each of Item No. 2.

21, Close valves 1A6MP46, 1A6MP4S 1A6MPS0O and 1A6MP52 (see Figure 5-42 Sheet
1 in the AN/FPN-U44A Technical Manual or Figure 5-69 in the AN/FPN-U44/45
Technical Manual for tube and valve locations).

22. Repeat Steps 5 through 7, substituting 146V2 for 1A6V1 wherever it
appears. Be sure to disconnect the leakage current connection.

23. Repeat Steps 5 through 7, substituting 1A6V4 for 1A6V1 wherever it
appears.

24, Repeat Steps 9 through 14, substituting Item No. 3 for Item No. 1 and
146V2 for 1A6V1 wherever they appear. Ensure that the hose connections to the
leakage current pickup are tight prior to installing the new hose assembly,
and be sure to connect the leakage current connection after installation of
the new hose assembly.

25. Repeat Steps 9 through 14, substituting Item No. 2 for Item No. 1, TA6VY
for 1A46V1, and left for right wherever they appear.

26, Installation for 1A6V2 and 1A6V4 is now complete. Open valves 1A6MPYG,
1A6MP48, 186MP50, and 1A6MP52. Check all connections for leaks, and tighten
as necessary. Using rags, mop up any water present in the transmitter.

27. Fill primary water system to proper operating level with distilled water,
and open air purge valves before starting the transmitter. Apply 208 VAC to
the transmitter and start the transmitter. Fill primary water system and
purge air from the system, as required in accordance with local instructions
or the instructions in the Installation and Field Assembly Manual (Volume III)
of the appropriate Technical Manual. Observe 1A6S2 and 1A6S4 for proper water
flow and check all water connections for leaks; tighten as necessary.

28. A rise in leakage current may occur because of impurities introduced into
the primary water system by the new water coils. Allow the filtration system
time to clear the impurities before placing the transmitter on-air. It may be
necessary to run the primary water system for a few hours, and to change
system filters (U40 and UL1 prefix 1452 in the AN/FPN-UY4A or 1A2 in the
AN/FPN-U44) to remove all impurities from the system.

29. Insure that the leakage current is within specifications prior to
applying full plate voltage to the transmitter.

F.C. NO. 4 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTER
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Enclosure (1)

30. After the installation of replacement water coils for 1A6V2 and 1A6VY is
completed and no problems are noted, insure proper operation of the .
fransmitter in accordance with local instructions.

31. Installation of this Field Change is now complete for one transmitter,
When the transmitter has been checked and proper operation verified, notify
all concerned in accordance with local instructions.

32. Record accomplisiment of the Field Change on the Equipment Field Change
Accomplished Plate located on the front of the Control Console.

33. Repeat this procedure for the other transmitter,

34. Using the instructions in enclosures (4) and (5), complete the changes to
the AN/FPN-44A or AN/FPN-U44/45 Technical Manuals. Record the accomplishment
of' these changes on the Record of Changes Page of the Technical Manual.

35. FRemove the old rubber hoses from the hose assemblies and ship the forms,
form sides, and all form hardware to Coast Guard Supply Center, 830 Third
Avenue, Brooklyn, NY, 11232. Mark for Project B0333A3. The hoses, hose
connectors, and adaptors may be disposed of locally.

F.C. NO. 4 TYPE 1 TO AN/FPN-44A LORAN-C TRANSMITTER
Y




Enclosure (2)

FIELD CHANGE NO. 4 PARTS L1sT

QTY
ITEM REQD DESCRIPTION
1. 01 EA HOSE ASSEMBLY, wound counter—
clockwise on form, replacement
for 146V1 hose assembly.
2. 02 EA HUSE ASSEMBLY, wound clock-
wise on form, replacements
for 1A6V3 & 4 hose assemblies
3. 01 EA HOSE ASSEMBLY, with leakage
current pickup, wound counter=
clockwise on form, replacement
for 1A6V2 hose assembly.
y, 16 EA Adaptor, stainless steel
5. 01 RO TEFLON PIPE THREAD TAPE

F.C. NO. 4 TYPE 1 TO AN/FPN-44A LORAN~C TRANSMITTER




Enclosure (3)

SPECIAL TOOLS AND ITEMS REQUIRED BUT NOT SUPPLIED

QTY
ITEM REQD DESCRIPTION
1. AS REQD RAGS
2.(Note 1) 04 EA SMALL CONTAINERS, one gallon
s1ze
3.(Note 1) 01 EA LARGE CONTAINERS, five gallon
sl1lze
4. 20 GAL DISTILLED WATER
5. 04 EA REPLACEMENT FILTER CARTRIDGES
for 1A52U40 & 41
6. 01 EA SCREWDRIVER, SLOTTED OFFSET
7. 01 EA OPEN END WRENCH, 7/16"
8. 01 EA OPEN END WRENCH, 3/4v
9. 01 EA OPEN END WRENCH, 1-1/4"
10. 01 EA OPEN END WRENCH, 1-3/8"
11. .01 EA  OPEN END WRENCH, 1-5/8"
12. (Note 2) 01 EA OPEN END WRENCH, 2-3/8"

NOTES: (1) Items two and three may be replaced by a wet vacuum cleaner with
remote discharge, if available,

(2) A 24" adjustable wrench may be substituted for item 12.

F.C. NO. 4 TO TYPE 1 AN/FPN-444 LORAN-C TRANSMITTER




DEPARTMENT OF TRANSPORTATION

UNITED STATES COAST GUARD 5. cosst GUARD (G-TEE-

WASHINGTON, DC 20593
202-426-1193

g 0CT 1981

ERRATA SHEET
TO

*F.C. NO. 3 TYPE 1 to AN/FPN-44A
PURPOSE:
Since the initial design of the AN/FPN-44A Feedback (FDBK) Modification Kit, the
PA Tuning Capacitor Spark Gap Connector h s been modified. This Errata Sheet
provides installation instructions for the new part and disposition instructions
for the existing parts that have been replaced by this item.
PROCEDURE:

Refering to parts list PL1096561 (revision E) of enclosure (1), perform the
following:

(1) Install item 64 ip accordance with the "Pictorial
Diagram of the Spark Gap Bracket" of enclosure (2).

(2) Remove and discard items 11, 21, 30, and 57 as
currently furnished in the FDBK Modification Kit.

. ROUTINE INSTRUCTYONS:

Upon completion, this Errata Sheet ghall be attached in front of the indicated
field change in the applicable technical publication. Copies of this Errata
Sheet may be obtained from Supply Center, Brooklyn, using MILSTRIP procedures.
NSK CG7610-01-GE8-1354 applies.

Encl: (1) Parts List PL109656 (Rev E)
(2) Pictorial Diagram of the Spark Gap Bracket
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US.Department
of Transportation

United States
. Coast Guard

Commanding Officer Wildwood, NJ 08260
USCG Electronies FTS 346~-7312
Engineering Center

JAN 28 1985
ERRATA SHEET NUMBER 3

TO

F.C. NO, 3 TYPE 1 TO AN/FPN-UU4A LORAN-C TRANSMITTING SET

. ' PURPOSE:
SV .

Since the development of the parts kits for the AN/FPN-UUA Feedback !
Modification, the installation drawings and parts list for the Bias Pedestal

Generator (1A4A5) have been revised, This revision consists of replacing

resistors R15 and R34, and adding resistor RU6. This Errata Sheet provides

the instructions to install these components. The components will be

forwarded by EECEN 'to applicable units,

PROCEDURE:

WARNTNG

Follow 2ll safetf'instrucfions outlined in COMDTINST M10550.13
Chapter 2 during the installation of this modification.

1. Install or replace the components, Items 3, 17, and 18 of enclosure (2),
in accordance with steps 19, 20, and 21 of enclosure (1). Disregard the

. values given in enclosure (1) for the resistors to be replaced, as they may be
in error.

2. Using enclosure (45, perform step 24 of enclosure (1),

3. Make pen and ink corrections to pages 6=-12 and 7-28 of the Technical
Manual Supplement to the AN/FPN-4UA, AN/FPN-4U4, and AN/FPN-U45 (Modified for
Feedback Operation), provided with Field Change No. 3. The instructions are
contained in enclosure (3). )

DISTRIBUTION - SDL No. 120
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NON-STANDARD DISTRIBUTION: B: alG-TT, G-TES, G-NRNK1); b{2); c(2nd, 11th, 12th, 13th, 14th, and 17th
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. C: v{DANA, FALLON, MIDDLETOWN, NARROW CAPE, SEARCHLIGHT,
SHOAL COVE, TOK, only){2) ]

CANADIAN COAST GUARD (CGTG/CGTA) TELECOM STATION MANAGER
TOWER A, PLACE D VILLE WILLIAMS LAKE LORAN-C STATION
OTTAWA, ONTARIO, CANADA K1A ON7 P.0. BOX 4568
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ROUTINE INSTRUCTIONS:

Upon completion, this Errata Sheet shall be placed in front of Field Change
No. 3 in the Technical Manual Supplement to the AN/FPN-44A, AN/FPN-4Y4, and
AN/FPN-45 (Modified for Feedback Operation). Copies of this Errata Sheet may
be obtained from Supply Center Brooklyn, NY, using MILSTRIP procedures. NSN

CG 7610-01-GE§-1356 applies.

W. H., HAYES, Jr.

Encl: (1) Bias Pedestal Generator Modification Instructions

ITT Drawing 1096570 Revision E, Sheet 10 of 10

(2) Bias Pedestal Generator Mod Kit ITT Drawing PL1096564
Revision C, Sheet 2 of 3

(3) Corrections to the Technical Manual Supplement to the AN/FPN=-444,
AN/FPN-44, and AN/FPN=-45 (Modified for Feedback Operation)

(4) Dry Transfers, 12-point, Alternate Gothiec No. 3, one sheet (LORSTAs
only)
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A 4 Enclosure (1)

£V 1,68

&

(065 70

ITTAY D6216 (N}

DRAWING NUMBE

Step 19

Replace R15 (220 ohms) with Item 17 (330 ohms). _
Check

Step 20
Replace R34 (100K, with Item 3(39K) but do not solder to XC6-1 yet.

Check

PERTY OF ITT AVIONICS DIVISION,ARE
ISSUED IN STRICT CONFIDENCE, AND SHALL NOT BE REPRODUCED, OR

COPIED, OR USED A5 THE BASIS FOR THE MANUFACTURE OR SALE OF

APPARATUS WITHOUT PERMISSION.

VIDED BY CONTRACT, THESE DRAWINGS

2

EXCEPT AS MAY BE OTHERWIS
AND SPECIFICATIONS ARE TH

NUTLEY,
NEW JERSEY

IONICS

\J

i

DIVISION

IT

Step 21

Install a new resistor R46, Item 18, {(75K) from terminallXCG-l to a
ground tab on XC6. Solder R34 and R46 in place.

Check
Step 22
Remove "R35" marking.
Check
Step 23
- Change marking C9% to C1l7.
Check
. Step 24
Add marking for R46.
Check

NOTE

Do not install the modified bias pedestal generator in the exciter
until directed to do so by Draw1ng 1096571, Exciter Modification
Instructlons.

t?

PREPARED BY SIZE CODE IDENT NO,

Al 98597 roa¢s70

WH 3-£~F [ SCALE CATEGORY __ SHEET 1 ©
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Enclosure (3)
TECHNTCAL MANUAL CORRECTIONS

1. Make the following pen and ink corrections in the Technical Manual
Supplement. to the AN/FPN-U44A, AN/FPN-U44, and AN/FPN-45 (Modified for Feedback
Operation):

a. Page 6-12, change the value of R15 from "200, 50W" to "330, 91W",

b. Page 6=12, change the value of R34 from ™10k" to "39k", 2u",

e¢. Page 6=12, add a resistor in parallel with C6, Label this resistor
"R46, TSk, TWM.

d. Page 7-28, add the following to the PARTS LIST FOR THE EXCITER
ADDENDUM:

REF DESIG NAME AND DESCRIPTION

1A4ABR1S Resistor, Fixed, Wirewound; 330 Ohms, +5%, 91 Watts;
‘ . MIL-R-26 Type RW24V331

1A4ASR3Y Resistor, Fixed, Composition; 39 kOhms, +5%, 1 Watt;
MIL-R-39008 Type RCRU2G3I93JR

TALASRUB Resistor, Fixed, Composition; .75 kOhms, +5%, 1 Watt;
MIL-R-39008 Type RCR323753JR







DEPARTMENT GF TRANSPORTATION

MAILING ADDRESS:

202-426-4920

© 20eT 880
ERRATA SHEET
) TO
F.C. NO. 3 TYPE 1 to AN/TTON-UUA
F.C. NO. 25 TIPE 1 to AN/FPN-44
F.C. NO. 23 TYPE 1 to AN/FPN-45
PURPOSE:

This Errata Sheet provides a technical booklet which was not included in
these Field Changes. The booklet is presented as an appendix to the
Supplement to Technical Manual for AN/FPN-U44A, AN/FPN-44 and AN/FPN-45
(Modified for Feedback Operation) and provides the technical documentation
for the organizational repair of the 1A4AGAL, A2, A3, Al power supplies.

PROCEDURE:

Insert the booklet at the end of the supplement as Appendix I and remove
page iii of the supplement and insert replacement page, enclosure (1) to
this Errata Sheet.

ROUTINE INSTRUCTIONS:

Upon completion, attach this Errata Sheet in front of the indicated field
change in the applicable technical publications. Copies of this Errata
‘Sheet may be obtained from Supply Center, Brooklyn using MILSTRIP
procedures. NSN CG7610-01-GE8-1353 applies.

/ f/%/
Jo I. BALOSNEY, CAPT., U
CHIEF, XLYLIIR0LICS ENG

Encl: (1) Replacement Pages and Technical Appendix
DISTRIBUTION-SDL No. 112
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MALILING ADDRESS:

DEPARTMENT OF TRANSPORTATION
u.s. coasT cuaro G-EEE-6/63

UNITED STATES COAST GUARD WS aase0
FHONE 502 426-4920
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ELECTRONIC FIELD CHANGE BULLETIN

“F

13 JuL 1978

F. C. NO. 3 TYPE 1 TO AN/FPN-44A

PURPOSE : .

The purpose of this field change is to modify the AN/FPN-44A,
LORAN-C Transmitting Set to improve linearity and stability of the
amplifier circuits by providing negative feedback.

DESCRIPTION:

This field change adds a new unit, Input Amplifier (1A4A1A3), to incor-
porate negative feedback and provide requisite signal conditioning.
Additionally, a Power Supply Assembly (1A4A6) is added to the Exciter

to provide DC power for the Input Amplifier Unit. The Bias Pedestal
Generator (1A4AS) is modified for improved controllability and to permit
operation at dual rate. The PA Tube Rack (1A6) and PA Tank Coil (1AS)
are modified to provide samples of output voltage and current for use

as a feedback signal. Additionally, this field change kit contains the
initial ERPAL spares. This field change was field tested at LoxStas Tok,
Shoal Cove and Searchlight with satisfactory results and remains opera-

tionally installed.

IDENTIFICATION OF ACCOMPLISHMENT :

The presence of Input Amplifier (1A4A1A3) and Power Supply assembly
(1A4A6) will identify this change. Lo , i

LI

MATERIALS REQUIRED:

1. A Field Change Parts Kit and standard hand tools are necessary to
perform this field change. A list of parts is contained in the parts

kit.

2. Distribution of the Field Change Parts Kit will be directed by
Commandant (G-EEE). Distribution is expected to commence in January 1979.

PROCEDURE :

1. Step-by-step installation instructions are provided as part of the
Field Change Parts Kit.

2. A Supplementary Technical Manual to document this field change is
attached as enclosure (1).

3. Initial ERPAL spares are provided with the Field Change Parts Kit.
A listing of the spares provided is also contained in the Field Change

Parts Kit.




ROUTINE INSTRUCTIONS:

1. -For EICAM reporting nurnoses, report comnletion of this Field Change ‘
on Form CG-4334D using 0G-159/FPN-44A for EQUIPMENT MODEL/TYPE. The

serial number shall be reported as shown on the Electronic Installation

Record (EIR). Record completion by entry on the Field Change Accomplishment
Piate, NSN 10264-00-085-0000, available from NPFC. Philadelvnhia, and on any

other required records.

2. Maintenance support facilities shall maintain a library copy of this and

all other field change bulletins applicable to them. Additional or missing
copies can be obtained from Coast Guard Supply Center, Brooklyn, NY. Order
directly using MILSTRIP procedures; no cost is involved. NSN CG7610-01-GE8-1352

applies.

3. Upon completion a copy of this Field Change Bulletin shall .be inserted in the
front of all applicable technical hanuals.. Cognizant commands shall ensure that
the field change has been accomplsihed and reports have been made. Coast Guard
Supply Center, Brooklyn, NY, will update the Allowance Parts List to reflect

any changes.

R.E, v - T, CORL, USES
A5G ViDLl LaluenIes
ELGINEERLGG DIVIST UK e

Encl: (1) Subplemental Technical Manual (Lpamittb LT Teen f«ﬁmm;:-:f)
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B: b(PACAREA only): (lith, 12th, 17th only) (1): gias(2); »(1)

C: v(Searchlight, Fallon, Middletown, Tok, Narrow Cape, Shoal Cove only) (2)
D: a(FESEC only) (1)

E: NONE

F: NONE

COMMANDING OFFICER
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WILLIAMS LAKE

MINISTRY OF TRANSPORT

P. 0. BOX 4568

WILLIAMS LAKE

BRITISH COLUMBIA V2G2V8 (2)




DEPARTMENT OF TRANSPORTATION A
MAILING ADD H
UNITED STATES COAST GUARD s coasteuaro (-EEE-7/63

WASHINGTON, D.C, 20550
PHONE;

(202) 426-4920
ERRATA SHEET y
17 230 1977
TO

"F.C. No. 1 TYPE 4 TO AN/FPN-44A LORAN TRANSMITTING SET

PURPOSE:

This Errata Sheet corrects the model number of Gate Trigger unit (GTU)
Test Set

PROCEDURE :

Enclosure (1) to Field Change No. 1 was inserted after page 6-ii of

Volume V of the equipment technical manual. Make the following pen
and ink correction to this enclosure:

Enclosure (1), page 3, paragraph 3, line 3,
delete "179441" and add in its place "CEAT

. 300 427" )

ROUTINE INSTRUCTIONS:

Upon completion, place this errata sheet in front of the indicated field
change in the applicable technical publications.

Unrering DNivigiop

DIST: (SDL 105)

None

b(PACAREA only), c¢(11th, 12th, 13th, 17th only), gis(2); p(1)
v(Fallon, Middletown, Narrow Cape, Searchlight, Shoal Cove,
ToK only) (2)

None P
None ] €O X0 E Tre |
None ROLTE ‘ i

@ cory | 1T

pvmw 0
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DEPARTMENT OF TRANSPORTATION
MAILING ADDRESS:
UNITED STATES COAST GUARD U5 COASTGUARD (G~EEE-4/63)

WASHINGTON, D.C. 20590

PHONE: 202-426-1223

ELECTRONIC FIELD CHANGE BULLETIN ' 10550
10 JaN w977

F.C. NO. 1 TYPE 4 TO AN/FPN-44A LORAN TRANSMITTING SET

PURPOSE:

The purpose of this field change is to publish maintenance and support
information for the AN/FPN-44A Loran T;ansmitting Set.

IDENTIFICATION OF ACCOMPLISHMENT :

Enclosure (1) to this field change, inserted between page 6-ii and
6-~iii of Section 6 (Volume. V) of the technical manual, identifies the
accomplishment of this field change.

MATERIAL REQUIRED:

wnak.
None

PROCEDURE :

Maintenance and support information for the AN/FPN-44A is contained

in enclosure (l). Upon receipt of this field change, insert enclosure

(1) after page 6-ii of Section 6 (Volume V) of the technical manual.

ROUTINE INSTRUCTIONS:

1. For EICAM reporting purposes, report completion of this field
change on form CG-4334D using 0T-96/FPN-44A as EQUIPMENT MODEL /TYPE.
The serial number shall be reported as shown on the CGHQ-3134. Record
completion by an entry on the Field Change Accomplished Plate, NSN
I0264-00-085-0000, NPFC, Philadelphia; and on any other required
records.

2. Maintenance support facilities shall maintain a library copy of
this, and all other field change bulletins applicable to them.
Additional or missing coples of this field change bulletin can be
obtained from Ceocast Guard Supply Center, Brooklynm, N.Y. (Code 341).
Order directly, using MILSTRIP procedures; no cost is ipvolved. NSN
CG7610~01-GE3-1350 applies.




3. Upon completion, a copy of this Field Change Bulletin shall be
inserted after page iv of Section l1-4 (Volume I) of the technical
manual. Cognizant commands shall ensure that this field change has
been accomplished and applicable reports have been made.

Encl: (1) AN/FPN-44A Maintenance and Support Information dtd Dec 76

Dist: (SDL NO. 104)

A: NONE
B: g(15); i(5); a(4); bes(2); p(l)

t v{Fallon, Middletown, Narrow Cape, Searchlight, Shoal Cove,
Tok only}(2)

: NONE
E: NONE
F: MONE
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FRONT MATTER CG-2T3-136 Promulgating Letter

DEPARTMENT OF TRANSPORTATION
MAILING ADDRESS:

UNITED STATES COAST GUARD 7.5.Coast Guard (G-EEE-4/63)
Washington, D. C. 20590
Phone: 202 426-1223

13 NQV 975
TECENICAL MANUAL FOR LORAN TRANSMITTING SET AN/FPNabha
CG-273=-136
LETTER OF PROMULGATION
1. Purpose. CG-273-136 is the technical manual for the Loran
Transmitting Set AN/FPN-LLA and shall be considered a part of the
equipment. The manual consista of six volumes.

2. Extracts. Extracts from this publication may be made to
facilitate the preparation of other technical manuals and handbooks.

3. Procurement. Copies of this publication may be obtained by -
requisition to the Commanding Officer, U. 3. Coast Guard Supply
Center, Brooklyn, New York.

L, Corrections. Corrections to this publication will be made by
. gserially numbered Field Changes. They shall be entered promptly

by responsible personnel.

Chief, 0ffice of Engineering

ORIGINAL i
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SECTION 1

GENERAL INFORMA TION

1-1. INTRODUCTION.

This technical manual provides the general infor-
mation, principles of operation, and instructions for
the installation, operation, and maintenance of
Loran Transmitting Set AN/FPN-444A (figure 1-1).
This set is used in a Loran-C ground station to
transmit pulsed signals which provide a means of
determining geographical position,

1-2. FUNCTIONAL DESCRIPTION, LORAN
GROUND STATION,

A Loran-C ground station consists of various
configurations of equipment. A ground station that
includes a Loran Transmitting Set AN/FPN-444, is
equipped with timing, pulse generating, and trans-
mitter control equipment and an antenna. The func-
tion of the Loran-C ground station is to develop and
transmit pulsed navigational signals at 100-kHz.

The stztion output power is 100 kilowatts at the
standard sampling point. The standard sampling
point occurs 25 microseconds after the start of each
pulse. The peak power is approximately 400 kilo-
watts. The average power varies directly with the
repetition rate of the pulses. Maximum ocutput
power averages 7.5 kilowatts; this occurs at a repe-
tition rate of 180 pulses per second.

Loran-C ground stations are arranged in groups
of three or more; one master station (M) and sec-
ondary stations (X, Y, Z). In each group (or chain)
of stations, the transmissions are timed and coor-
d.tqated 50 that the signals form a2 Loran-C cycle.
This cycle consists of groups of eight (or nine)
pha.f.;e-coded Pulses which are transmitted to convey
position information.

At either a master or a secondary station, the
Loran Transmitting Set may be group pulsed (or
single pulsed) at two different specific repetition
rates. This technique is utilized to add one Loran-C
System to another, and is called double rating.

1-3. FUNCTIONAL DESCRIPTION, LORAN
TRANSMITTING SET.

4. GENERAL. - The overall function of the
Loran Transmitting Set AN/FPN-444 is to transmit
Loran-C pulses. Principally, the Loran Transmit-
ting Set performs the following basic functions:

(1) Amplifies Loran-C signal pulses, using
triggers and 100-kHz excitation furnished by the
associated timing, pulse generating, and transmit-
ter control equipment.

ORIGINAL

{2) Monitors the developed signal.

{3) Transmits the signal pulses through an
antenna.

{4) Incorporates features for switching its two
integral transmitters bet-veen standby and operate
status.

b. DESCRIPTION ..;” VIAJOR UNITS.

(1) TRANSMITTING GROUP OT-35, FPN-44A -

Two transmitting groups (figure 1-1) are contained
in the Loran Transmitting Set. Since the two groups
are identical and each group is designated as unit 1,
they are identified as Transmitting Group No. 1 and
Transmitting Group No. 2. In practice, both trans-
mitting groups are always in operation; one feeding
the antenna, and the other on standby operation. In
standby operation, only filament and bias voltages
are applied to the standby group. Full operation
into the dummy load is utilized only when necessary
during maintenance or performance testing. If the
operate transmitting group fails, the standby trans-
mitting group can be switched to the antenna with no
significant break in the transmission of the station
signal.

The transmitting groups receive shaped drive
pulses from the transmitter control and provide low
level ampiification to increase the signal level to
suffieient amplitude to drive the final power ampli-
fiers, The signal is then coupled to the antenna or
dummy load. The transmitting groups also contain
the power supplies and PA tube cooling facilities to
provide proper operation of all amplifier circuits.

The transmitting group cooling system provides
water at a rate of 75 gallons-per-minute delivered
by an electron tube liguid cooler.

(2) ANTENNA COUPLER CU-2171/FPN-44A.
- Tuned circuits in the antenna coupler (figure 1-1)
match the ocutput of the operate transmitting group to
the antenna. The output of the standby transmitting
group is switched to the dummy load by means of vac-
uurmn relays. This operation determines which trans-
mitting group feeds the antenna and which feeds the
dummy load and is controlled by a switch on the
transmitter control equipment.

(3) ELECTRICAL DUMMY LOAD DA-3294/
FPN-44, The dummy load (figure 1-1) provides
an electrical load for the transmitting group that is
in standby operation.
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1-4, FACTORY OR FIELD CHANGES. increments. Thus, there are 5999 GRI's available.

No factory or field changes have been made to the
Loran Transmitting Set AN/FPN-44A,

1-5. QUICK REFERENCE DATA,
2. OPERATING FREQUENCY. - 100 kHz
b. FREQUENCY BANDWIDTH. - 90 to 110 kiz

¢. FREQUENCY CONTROL. - 100 kHz shaped
drive from transmitter control equipment,

d. TYPE OF EMISSION. - Pulse
e. POWER OUTPUT. -

(1) PEAK PULSE - 400 kw (approximate)
(2) SAMPLING POINT - 100 kw (minimum)
(3) AVERAGE - 7.5 kw (at 180 pps)

f. PULSE SHAPE. -

(1) AMPLITUDE. - 5 microseconds hefore
pulse beginning; 60 db below sampling point

(2) PULSE BEGINNING. - First point at which
amplitude reaches 0.5 per cent of peak amplitude

(3) SAMPLING POINT. - 25 microseconds
after pulse beginning

(4) TRAILING EDGE. - Amplitude down 60 db
from sampling point level 300 microseconds after

puise beginning

g. PULSE SPECTRUM. - At least 99.5 percent
of radiated energy within band from 90 to 110 kHz

h, GROUP REPETITION INTERVALS (GRI). -~
GRI's available for use are 40, 000 microseconds
through 99, 990 microseconds in ten microsecond

The actual GRI's used are selected to minimize
mutual interference with other Loran-C chains and
avoid synchronous interference from other signals
in the low frequency band.

i. SPECIFIC LORAN-C RATES. - The specific
Loran-C rate is identified by a four-digit number
corresponding to the GRI in tens of microseconds.
For example a GRI of 99, 300 microseconds is called
"rate 9930",

j. MULTIPULSE GROUPS. - One, two, eight,
or nine pulses.

k. INPUT POWER REQUIREMENTS. -~ Each
transmitting group requires the following maximum
input power, however the required 460 volt power
may be significantly less for certain modes of oper-
ation:

460 vac, 50 to 60 Hz, 3 phase, 335 kva

L 08 288 vac, 50 to 60 Hz, 3 phase, 35 kva

120 vac, 50 to 60 Hz, 1 phase, 3 kva
1-6. EQUIPMENT LISTS.

a. EQUIPMENT SUPPLIED. - The complete
equipment supplied by the manufacturer is listed in
table 1-1.

b, EQUIPMENT AND PUBLICATIONS REQUIRED
BUT NOT SUPPLIED. - Additional equipment re-
quired for operation but not supplied by the manu-
factorer under this contract is listed in table 1-2.

¢. SHIPPING DATA. - The shipping data pex-

taining to the loran transmitting set is given in
table 1-3.

d. ELECTRON TUBE COMPLEMENT. - The

vacuum tibes and semiconductors contained in this
equipment are listed in table 1-4.

ORIGEAL
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TABLE 1-1. EQUIPMENT SUPPLIED
QUANT. NOMENCLATURE DIMENSIONS (INCHES) ]
PER UNIT VOLUME | WEIGHT|
EQUIP, NAME DESIGNATION NQ. HEIGHT | WIDTH | DEPTH ((CU. FT)| (LBS.)
2 Transmitting Group | OT-86/FPN-444 1
(includes)
1 Cabinet, Electrical | CY-3841/FPN-44 | 1a1 102 144 276 2, 350 2,295
Equipment
1 Electron Tube HD-601/FPN 1A2 89 58 20 60 1,150
Liquid Cooler
1 Amplifier Group OG-159/FPN-44A | 1A4 75 67 35 102 1,534
{includes)
1 Power Supply PP-7304/FPN-444A { 144A1
1 Oscilloscope C-4558A/FPN-44 | 14443
Control -
1 Radio Fregquency AM-3774/FPN-44
Amplifier (includes)
1 Power Amplifier 1A5 68 42 31 68 330
Tank
1 Power Amplifier 1A6 78 83 47 176 2,278
Tube Rack
4 Resistor Rack 1A7- 10 87 5 3 22
1A10 each
1 Electrical MT-2929/FPN-44 | 1Al11 84 24 16 19 104
Equipment Rack
1 Indicator Panel SB-1894A/FPN-44 | 1412 15 30 14 4 17
1 Low Pass Filter F-1428/FPN-44A 1A20 5 54 25 59 528
1 PA Overload 1A21
Indicator Panel o
1 Power Supply Set OP-109/FPN-44A | 1A53
(includes}
1 Relay Assembly RE-1112/FPN-444 | 1A53A1 10 22 8 1 ]
1 Control-Indicator C-10034/FPN-44A | 1A5342 45 32 14 12 69
1 Relay Assembly RE-1113/FPN-44A | 1A53A3
(includes)
1 460 V Rack 79 31 a8 54 290
(less 1A53A3A1
and 1A53A342)
1 Voltage Regulator CN-1473/FPN-444 | 1A53A3A1 55 30 11 11 176
and
1A53A342 16 30 4 1 50
1 208 V Rack 79 41 31 58 600
ineluding
1 Voltage Regulator | CN-1472/FPN-444A | 1A53A3A3
and
1A53A3A4
1 Instrument Shunt MX-9783/FPN-44A | 1A5344 8 22 13 1 13
1 Power -Supply PP-T305/FPN-444A | 1A53A5 78 55 55 137 6, 400
and
1A83A6
1 Voltage Divider CN-1474/FPN-44A | 1A53A7 11 35 11 2 26
1 Resistor Assembly 1A53A19 28 22 3 1 16
1453420 28 22 3 1 17
1A53A23 22 22 3 1 11
1 Ante 1 =217 ~44A 3
ntenna Coupler cu 1/FPN 81 61 51 146 1, 042
1 Electrical Dummy DA-320A /FPN-44 4
Load
CHANGE 2 1-3
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TABLE 1-2. EQUIPMENT AND PUBLICATIONS REQUIRED BUT NOT SUPPLIED

QUANT,
PER
EQUIP.

NOMENCLATURE

NAME

DESIGNATION

REQUIRED USE

REQUIRED
CHARACTERISTICS

Variable Power
Supply

Timing, Pulse Gen-
erating, and Trans-
mitter Control
Equipment

Technical Manual
for Timing, Pulse
Generating, and
Transmitter Control
Equipment

Phase Sequence
Indicator

Instruction Book
for Phase Sequence
Indicator

G.E. Type
5467032G5

Adjust overload relays

Furnish required inputs

Check input power
phasing

0 to 60 vde, O to 3 amps

107 to 625 vac, 60 Hz

NOTE

Also required, but not supplied are transmitting and

receiving antennas, cables, wires and tubing for
interconnections between the antenna, transmitter

control equipment and various other installation items.
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TABLE 1-3. SHIPPING DATA

NOMENCLATURE DIMENSIONS (INCHES)
VOLUME | WEIGHT
BOX NOQ, NAME DESIGNATION HEIGHT WIDTH DEPTH {CU.FT) (LBS.)
w1 Antenna Coupler, CU-2171/FPN-44A 96 72 68 272 1780
Dummy Load DA-329A/FPN-44
w3 Electrical Instal- 21 105 46 60 400
lation Material
w5 Cables 21 26 26 8 600
Wwoa Cables 16 34 34 10 250
w6 Pucts 32 22 64 31 395
- NOTE
Transmitting Group No. 1 is shipped in series X boxes,
and Transmitting Group No. 2 in series Y boxes. Refer
to Volume IO for detailed list of materials contained in
each box.
X1, ¥Y1 | Fan and Louver 49 33 57 70 370
X2, Y2 | Electron Tube HD-1000/FPN-44A 3 67 97 116 1340
Liquid Cooler
X3, Y3 | Ceramic Mounting Packed in Boxes X21, Y21
X4, Y4 | Ceramic Mounting Packed in Boxes X21, Y21
X5, Y5 | Capacitors 37 21 23 10 462
X8, Y8 | Capacitors 37 21 23 10 462
X7, ¥T | Water Jackets Packed in Boxes X21, Y21
X8, ¥8 | PA Tube Rack P/O AM-3774/FPN-44 96 55 94 287 2605
(P/ORF Amplifier)
X9, Y9 | Resistor Rack P/0 AM-377T4/FPN-44 23 24 49 15 170
X10, Y10 PA Tank P/0 AM-3774/FPN-44 79 48 52 114 700
X11, Y11f Air Exhaust 28 26 43 18 88
Housing
X12, Y12 Meter Light 20 26 69 21 215
Assembly,
Cable Ducts
X13, Y13| Indicator Panel, 5B-1894A/FPN-44 286 33 72 35 310
and Miscellanecus
Parts
X14, Y14 Electrical Equip- MT-2928/FPN-44 22 28 92 33 250
ment Rack
X15, Y15{ Enclosure Assem- 17 39 109 42 435
bly, Partition
X186, Y16{ Power Supply PP-7305/FPN-444 92 65 73 250 §222
X17, Y17 Control-Indicator C-10034/FPN-444 20 38 51 22 200
X18, Y18 Voltage Regulator CN-1472/FPN-44A 89 45 40 105 960
ORIGINAL 1-5
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TABLE 1-3. SHIPPING DATA (Cont)

NOMENCLATURE DIMENSIONS (INCHES)
VOLUME | WEIGHT)]
BOX NO. NAME DESIGNA TION HEIGHT | WIDTH | DEPTH ({CU. FT) {LBS.)
X19, Y19 | Relay Assembly, RE-1113/FPN-44A 89 35 45 93 640
%20, Y20 | Voltage Regulator | CN-1473/FPN-44A 19 34 76 28 350
%21, Y21 | Miscellaneous Includes Boxes X3, 25 25 49 18 297
Parts Y3, X4, Y4, X7, Y7
X22, ¥22 | Miscellaneous 12 48 86 29 230
Parts
X23, Y23 | Tubes 18 26 49 13 122
X24, Y24 | Tubes - 21 26 36 12 100
X25, ¥25 | Tube F1086 55 27 34 29 111
%26, Y26 | Tube F1086 55 27 34 29 111
X27T, Y27 | Tube F1086 55 27 34 29 111
X28, Y28 | Tube F1086 55 27 34 29 111
X29, Y29 | Capacitor 27 17 21 6 180
%20, Y30 | Amplifier Group OG-159/FPN-44A 87 39 76 149 1950
X31, Y31 | Tubes and 30 28 34 17 140
Chimney
X32, Y32 | Cables and 14 38 52 16 330
Interconnections
X33, Y33 | Floor Assembly 10 20 72 9 188
X34, Y34 | Floor Assembly 15 50 94 44 430
X35, Y35 | Enclosure 16 39 99 36 760
Assembly
X36, Y36 | Enclosure 26 51 96 4 820
Assembly
X317, Y37 | Enclosure 10 30 75 26 468
Assembly
%38, Y38 | Enclosure 8 28 7 10 330
Assembly
X39, Y39 | Low Pass Filter 30 59 59 60 T60
X40, Y40 | P/O Power 9 14 126 9 120
Supply Set
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SECTION 2
INSTALLATION

2-1. UNPACKING AND HANDLING.

Unpack and handle Loran Transmitting Set AN/
FPN-44A with the care usually taken with precision
electronic equipment. Immediately after unpacking,
inspect the entire set for dents, damaged dials and
indicators, ete. Check the equipment against table
1-3. Refer to Volume I for instaillation and
assembly instructions.

The only special unpacking procedures are for
boxes X25 through X28, and Y25 through Y28 contain-
ing electron tubes and are as follows (figure 2-1):

CAUTION

Keep package vertical at all times. Do not
remove corrugated fiberboard container
from wooden box.

Step 1. Carefully cut open top of corrugated con-
tainer. CQpen top flaps of container, exposing top
cushioning.

Step 2. Remove top cushioning from top of corru-
gated container, exposing spring-loaded frame which
holds tube. Save cushioning to be used in step 4,

Step 3. Carefully lift loaded frame through the top
opening of the container. Do not tilt or jar the tube.

Step 4. Gently set the spring-loaded frame con-
taining the tube on the cushicning removed from the
container in step 2. This is done keeping the tube in
a vertical position.

Step 3. Remove the tube from the frame.

NOTE

Retain special packing materials after
removal of equipment. They can be used
for reshipment if needed.

2-2. SITE SELECTION.

The erection and installation of the enclosures
housing the loran transmitting groups are described
and illustrated in Volume II.

2-3. POWER REQUIREMENTS AND DISTRIBUTION.

Primary power distribution is shown in Section 4.
Each transmitting group requires the following max-
imum input power; however the required 460-volt
power may be significantly less for certain modes of
operation,

4. 460 vac, 50/60 Hz 10 percent, 3-phase,
3-wire, 335 kva.

ORIGINAL

b. 208 vae, 50/60 Hz £10 percent, 3-phase,

4-wire, 35 kva.

&. 120 vae, 50/60 Hz +10 percent, l-phase,
2 wire, 3 kva.

2.4. INSTALLATION LAYCUT.

The layout and overall relationship between units
of the loran transmitting set is shown in figure 2-2.

2-53. INSTALLATION REQUIREMENTS.

The installation and field assembly instructions
for the AN/FPN-44A are described and illustrated
in Volume II.

WARNING

This equipment uses voltages which are
dangerous and may be fatal if contacted
by operating personnel, Exireme caution
should be exercised when working with the
equipment.

Interlocks are installed throughout the loran trans-
mitting set to protect personnel from dangerous high
voltages within the loran transmiiting set. They are
not to be tampered with or disabled in an unauthorized
manner.

Before contacting any circuit shut down the equip-~
ment and then discharge all cirew:ts in the working
area with the grounding hooks,

2-56. INSPECTION AND ADJUSTMENTS.

WARNING

Be sure that station circuit breakers
controlling 208-volt and 460 -voit power
to loran transmitting set are off until
procedures of paragraphs 2-6a through
2-6k have been completed.

The instructions given in paragraph 2-6a should
be performed immediately after unpacking.” Proce-
dures given in paragraphs 2-6b through 2-Bac, should
be performed after the equipment is completely
installed and ready for normal cperation. See para-
graph 6-5a for required test equipment. Inspection
and adjustment procedures should be executed in
the sequence given.

2. VISUAL INSPECTION. -

Step 1. Check for legibility of front panel mark-
ings.

2-1
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Figure 2-1. Unpacking Procedures for Electron Tubes
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Step 2. Check finish of all units for damage. f. GROUNDING HOOKS. - Check that all ground-

Step 3. Operate front panel controls to check for
freedom of movement. Check front panel controls
for proper alignment with panel markings. Adjust,
if necessary.

Step 4, Check all units internally for damage.

Step 5. Check that tubes and other plug in com-
ponents are properly seated and have not incurred
damage during transit.

Step 6. Check for loose or missing hardware.

Step 7. Check all units for broken or loose wire,
and hardware.

Step 8. Check high voltage transformer 1A53A6T1
for oil leaks.

b. OPERATION ON 50 Hz POWER. - Follow the
instructions listed below if the AN/FPN-44A Trans-
mitting Set is to be used on 50 Hz power rather than
60 Hz power:

{1) Remove the jumpers that connect terminal
5 to terminal 6 on the gate trigger units, 1A53A3A1A1,
1A53A3A1A2, 1A53A3A1A3.

(2) Note that the elapsed time readings on the
PLATE HOURS and FILAMENT HOURS meters must
be multiplied by 1.2 because these meters have
60-Hz motors.

c. DISCHARGE CIRCUIT. - Check the function of
the high-voltage discharge resistors and relays as
follows:

Step 1. Connect an ohmmeter from the 21500 volt
terminal of the rectifier assembly 1A53A5 to ground.
The ochmmeter shall indicate 12, 000 ochms {x2400
ohms).

Step 2. Open and close the contacts of the dis-
charge relay 1A53A1K1 by hand. The ochmmeter
shall indicate over ong megohm when the relay is
open and return to 12, 000 ohms when the relay is
closed.

Step 3. Connect the ohmmeter from the 10750
volt terminal of 1A53A5 to ground. The chmmeter
shall indicate 3000 ohms (+600 chms).

Step 4. Open and close the contacts of the dis-
charge relay 1A53A1K2 by hand. The ochmmeter
shall indicate over one megohm when the relay is
open and return to 3000 chms when the relay is closed.

Step 5. Remove chmmeter.

d. RELAY SHUNT ADJUSTMENTS. - Make relay
adjustments according to paragraph 6-5b.

e. PROTECTIVE SPARK GAP SPACING. - Adjust
spark gaps according to paragraph 6-5¢c.

ORIGINAL

ing hooks are furnished and that the lead is securely
fastened to the hook and to cabinét ground. Secure
the handle in the clips provided. There are two
hooks each for the amplifier group 144 front and
rear doors, two hooks on the protective partition
inside the transmitter enclosure, and one hook at
each door of the antenna coupler (CU-2171/FPN-44A)
cabinet. There are also two hooks at the front doors
and one hook at the rear of PA tube rack 1A6.

g. THERMOMETER SWITCH ADJUSTMENT. -
Adjust thermometer switches according to paragraph
6-5d.

h. TEST POINT BLOCKING CAPACITOR AD-
JUSTMENT. - Adjust capacitors according to para-
graph 6-5e. :

T i FILAMENT TRANSFORMER VISUAL CHECK. -
Check each filament transformer listed in table 2-1
to ensure that the proper primary taps are used.
These transformers are located in amplifier group
1A4, and PA tube rack 1A6.

TABLE 2-1. FILAMENT TRANSFORMER
PRIMARY TAPS
FILAMENT TRANSFCRMER

DESIGNATION PRIMARY TAPS
1A4T1 1 and 2
1A4T2 1 and 2
1A4T3 1and 2
1A4T4 1 and 2
1A6T1 1 and 4
1A6T2 1 and 4
1A6T3 1 and 4
1A6T4 1and 4

j. UNDERVOLTAGE AND OVERVOLTAGE PRO-
TECTION. Adjust meter 1A53A3M1 as specified in
paragraph 6-51.

k., EQUIPMENT SETUP. - Set up the equipment
for electrical tests as follows:

Step 1. Place all controls as shown in table 2-2.

NOTE
When performing specified operation, the
.indicated result may be accompanied by
other results not mentioned. The reason
is that they do not pertain directly to the
particular function being checked. Dis-
regard results not specifically mentioned
unless they are obviously a malfunction.

Step 2. Take readings of FILAMENT HOURS and
PLATE HOURS meters (figure 3-5).

1. PHASE SEQUENCE OF 208-VOLT LINE. -
Check phase sequence as follows:

Step 1. Turn off the 208 vac power at the station
distribution panel.
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TABLE 2-2, INITIAL EQUIPMENT SWITCH POSITIONS

CONTROL REF DES POSITION

208 vac circuit breaker 1A53A3CB2 OFF

460V INPUT CB1 1A53A3CB1 OFF

HIGH VOLTAGE RECTIFIER 1A53A381 OFF
POWER
OFF/RESET

POWER 1A5342817

FILAMENTS 1A53A2513 OFF

BIAS AND LOW VOLTAGE 1A63A257 OFF

PLATE VOLTAGE SELECTOR 1A53A2518 OFF

1A53A2519 RUN
IAS RS20 rory/ pescoT
141251 LOCKOUT

EMERGENCY STOP
DESLOT /NoN - DESLOT
LOCKOUT-READY

All water flow valves i open
in 1A6
All drawers and doors closed

To select transmitting
group under test

Transmitter control-equipment
Transmitter Selector

m. PRIMARY COOLING SYSTEM FILL PROCE-
DURE. - Fill the primary cooling system as specified
in step 29 of table 2 in Volume ITI,

Step 2. Set the 208-volt circuit breaker
1A53A3CB2 to OFF.

Step 3. Connect the phase sequence indicator
to 208 vac regulator terminals 1A53A3TB1-1, n. WATER FLOW SWITCHES. - Check water
IAS3A3TB1-2, and 1A53A3TBI1-3.

flow switches as follows:

Step 4. Turn on the 208 vac power at the station Step 1. Set 208 vac circuit breaker 1A53A3CB2 to
distribution panel. ON,

Step 5. Check that phase sequence is as follows: S)tep 2. Observe that WATER LEVEL lamp (figure
3-4) is lit.

'Iern‘1ina1 Phase Sequence

Step 3. Set POWER switch {figure 3-5) to ON.
1A53A3TB1-1 1
Step 4. Observe that water pump starts and then
1A53A3TB1-2 2 WATER ON lamp lights.
Step 5. Partially close the water control valve
to each rf amplifier tube while observing that the

1A53A3TB1-3 3

Step 6. Turn off the 208 vac power at the station
distribution panel.

Step 7. Remove phase sequence indicator,

NOTE

Phase sequence check of 460-~volt line
is not required.

WATER ON lamp goes out when the flow rate is 14
GPM ot less. After each observation, reset the
valve for a flow rate of 18 GPM. The reference
designations of the water flow switches are: 1A681,
1A652, 1A653, and 1A654.

Step 6. Set 208 vac circuit breaker and POWER
switch to OFF,

CHAMNGE 3
FZ. Mo %8




AN/FPN-44A
INSTALLATION

0. VOLTAGE REGULATOR CN-1472/FPN-444
ADJUSTMENT,. - Adjust the 208-volt regulator
according to paragraph 6-55.

p. THERMOMETER SWITCHES. - Check thermo-
meter switch circuits as follows:

Step 1. Set 208 vac circuit breaker 1A33A3CB2
{figure 3-8) to ON,

Step 2. Set POWER switch (figure 3-3) to ON,

Step 3. Check that each water thermometer switch
operates by temporarily turning the temperature
setting down until contact is made with the tempera-
ture indicator.

Step 4. CObserve that the appropriate lamp on
the indicator panel (figure 3-4) goes out and the
transmitter control equipment alarm operates.

Step 5. Reset the temperature setting to normal
and depress the OVERLOAD AND § STRIKE RESET
pushbutton (figure 3-5) after each thermometer
switch is checked. These switches are located in
PA tube rack 1AS.

Switch Indicator Lamp Normal
Designation Description Setting

1A 685 PA 1A6 OQUTLET 50

1A6886

1A687

1A658

1A689 PA 1A6 INLET 70

Step 6. Turn off 208 vac circuit breaker and
POWER switch.

q. AIR SWITCHES. - Check air switches as
follows:

Step 1. Set 208 vac circuit breaker 1A53A3CB2
(figure 3-6) to ON,

Step 2. Set POWER and FILAMENTS switches
(tigure 3-5) to ON,

Step 3. Observe that the following indicator
lamps are lit: AIR ON, AND FILAMENTS READY,
(after a 2.5 minute delay) (figure 3-5).

Step ¢. Block the air intake of the blower LA4B1,
Step 5. Observe that AIR ON indicator lamps
(goes out immediately) and the FILAMENTS READY

indicator lamp goes out in 10 seconds maximum,
Step 6. Unblock the air intake and observe that

the AJR ON indicator lamp is lit immediately and the

filaments light after a delay of less than 10 seconds.

Step 7. Set 208 vac circuit breaker and POWER
switch to OFF.

ORIGINAL
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Step 8. Remove enclosure blower fuses 1AL1F7,
1A11F8, and 1A1l1F9.

Step 9. Set 208 vac circuit breaker and POWER
switch to ON,

Step 10. CObserve that the AIR ON and FILAMENTS
READY indicator lamps are off and the filaments are
off.

Step 11. Set 208 vac circuit breaker and POWER
switch to OFF. Replace fuses removed in step 8.

Step 12. Set 208 vace circuit breaker and POWER
switch to ON,

Step 13. Observe that the following indicator
lamps are lit: AIR ON, and FILAMENTS READY.
There should be a 2. 5 minute delay if the POWER
switch was off more than 30 seconds.

Step 14. Set 208 vac circuit breaker (1A53A3CB2),
POWER, FILAMENTS switches to OFF.

r. DOQOR INTERLOQCKS. - Check the door inter-
locks as follows:

Step 1. Close and secure all interlocked drawers
and the access panels of amplifier group 1A4 (figure
3-1), antenna coupler unit 3 and dummy load unit 4,

Step 2. Lock all the key intericcks listed in table
2-3. Remove each key and place it in the appropriate
lock position in the key block located on the bulkhead
just inside the transmitter group access door.

TABLE 2-3. KEY INTERLOCKS
KEY LOCATION
1 Right Fence
2 Left Fence
3 Amplifier Group 144 Froat Door
4 Amplifier Group 1A4 Rear Door
5 PA Tube Rack 1A6 ¥Front Door

Step 3. Ascertain that the master key in the kev
block cannot be turned and removed with any other
key removed.

Step 4. Turn the master key in the key block and
then remove the master key. Use this key to unlock
the LOCKED OFF switch {figure 3-6).

Step 3. Place the HIGH VOLTAGE RECTIFIER
POWER switch (figure 3-6) ON,

2.7
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Step 6. Lock the LOCKED ON switch (figure 3-6).
The DOOR NTERLCOCK lamp (figure 3-5) shall light.

Step 7. OQpen each amplifier group 1A4 drawer
and access panel, listed below in turn, and cbserve
that the DOOR INTERLQCX lamp {figure 3-5) goes
out. After opening each interiock, momentarily
depress the INTERLOCK DISABLE pushbutton
(figure 3-1) and then disable the interlock. Cbserve
that the DCOR INTERLOCK lamp lights in each case,
then close and secure the drawer or panel.

Drawer or Panel Interlock Switch

Power Supply 1A4A1 1A485
Blank Panel 1A484
Oscilloscope Control 1A443 1A483
Access Panel 1A487

Step 8. Open each door and access panel of anten-
na coupler, unit 3, and each door of dummy load, unit
4, in turn, and observe that the DOOR INTERLCCK
lamp, (figure 3-5) goes out. Then close and secure
each door and panei. The interlock switches on the
antenna coupler are: 3S1 through 358. The interlock
switches on the dummy load are 4583 through 4S6.

5. ANTENNA COUPLER-DUMMY LOAD SWITCH-
ING TEST. - Check the antenna coupler and dummy
load circuitry and switching functions beiore the
application of rf power as follows:

Step 1. Set the following controls on both trans-
mitting groups as indicated:

208 vac circuit breaker 1A53A3CRB2 (figure
3-8) to OFF

" 460V INPUT circuit breaker 1A53A3CB1
{figure 3-6) to OFF

LOCKED ON 1A53A352 switch (figure 3-6) to
open

HIGH VOLTAGE RECTIFIER POWER 1A53A351
switch (figure 3-8) to OFF and locked off

POWER switch (figure 3-5) to OFF/RESET
FILAMENTS switch (figure 3-5) to OFF

BIAS AND LOW VOLTAGE switch (figure 3-5)
to OFF

PLATE VOLTAGE SELECTCR switch (figure
3-5) to OFF

EMERGENCY STOP switch {figure 3-5) to RUN
Step 2. On both transmitting groups set 208 vac
circuit breaker 1AS3A3CB2 {figure 3-6} and POWER

switch {figure 3-5) to ON, and LOCAL-REMQOTE
switeh {figure 3-4) to REMOTE.

2-8
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Step 3. Omn transmitter control equipment, select
transmitting group No. 1 as the operate grouwp.

Step 4. On the antenna coupler observe that
TRANSMITTER #1 OPERATE lamp (figure 3-8} is
lit; OPERATE lamp (figure 3-4) i3 lit on transmitting
group No. 1, and STANDBY lamp (figure 3-4) is lit
on transmitting group No. 2.

Step 5. Open all the access doors on the antenna
coupler and durmamy load and disable their interlock
switches. To disable an interlock switch, grasp the
head of the interlock switch and pull forward until it
clicks.

Step 6. Observe that the {oilovwing circuits are
closed by visually circuit tracing:

(1) Transmitting group No. 1 antenna terminal
to high voltage contact of antenna transfer relay 3K1
to tap on antenna coupler coil 3L1.

{2) Transmitting group No. 1 ground terminal
to high voltage contact of ground transfer 3K2 to
ground terminal.

(3) Transmitting group No. 2 antenna terminal
to high voltage contact of antenna transfer relay 3K11
to dummy load resistor bank.

{4) Transmitting group No. 2 ground terminal
to high voltage contact of ground transfer relay 3K10
to ground side of dummy load resistor bank.

(5} Antenna coupler antenna terminal to antenna
grounding relay 3K6 to antenna coupler ground terminal.

Step 7. On both transmitting groups set PLATE
VOLTAGE SELECTOR switch (figure 3-5) to OP-
ERATE.

Step 8. Obhserve that circuit from antenna termin-
al through relay 3K6 to ground is open.

Step 9. At transmitter control equipment, select
transmitting group No. 2 as the operate group.

Step 10. On the antenna coupler, observe that
the TRANSMITTER NO. 1 OPERATE lamp (figure
3-8) is not lit.

Step 11. On transimitting group No. 1, observe
that CPERATE lamp is not lit and STANDBY lamp
is lit (figure 3-4).

Step 12.
operating,

Chserve that duommy load blower is

Step 13. Set PLATE VOLTAGE SELECTCR switch
(figure 3-3) to OFF on both transmitting groups.

Step 14. On the antenna. coupler, observe that
TRANSMITTER #2 OQOPERATE lamp {figure 3-8} is
lit; OPERATE lamp (figure 3-4} is lit on transmitting
group No. 2: and STANDBY lamp (figure 3-4) is lit
on transmitting group No. 1.

ORIGINAL
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Step 15. Observe that the following circuits are
closed by visual circuit tracing.

(1) Transmitting group No. 2 antenna terminal
to high voltage contact of antenna transfer relay 3K11
to tap on antenna coupler coeil 3L1.

(2) Transmitting group No. 2 ground terminal
to high voltage contact of ground transfer relay 3K10
to ground terminal of antenna coupler.

(3) Transmitting group No. 1 antenna terminal
to high voltage contact of antenna transfer relay 3K1
to dummy load resistor bank.

(4) Transmiftting group No. 1 ground terminal
to high voltage contact of ground transier relay 3K2
to ground side of dummy load resistor bank.

Step 16, Set PLATE VOLTAGE SELECTOR switch
to ON on both transmitting groups.

Step 17. Observe that circuit from antenna term-
inal through relay 3K6 to ground is open.

Step 18. Observe that dummy load blower is op-
erating.

Step 19. Set PLATE VOLTAGE SELECTOR switch
to OFF on both transmitting groups.

Step 20. Close all doors of the antenna coupler
and dummy load.

Step 21. Set controls to positions listed in step 1.

t. TANK COIL ALIGNMENT. - Align the P.A,

tank coil, 1AS5, as specified in paragraph 6-5¢.

u. TUNING PROCEDURES. - Tune the output

circuits according to paragraph 6-5k.

¥. BIAS AND PLATE VOLTAGE CIRCUITS. -
Check the bias and plate voltage circuits, proceed
as follows:

CAUTION

The transmitting group not being tested
should be disconnected from the antenna
coupler circuits by removing the copper
tubing connectors that connect its vacuum
switches to the large copper pipes. The
output circuits of both transmitting groups
are connected to the dummy load except
when control power is applied to the
transmitter group that is selected as the
"gperate" transmitter by the transmitter
centrol equipment.

The secondary water system must be

placed in operation while the following
tests are being performed.

Step 1. Set BIAS PEDESTAL CCT CONTROL
switch 1A4A458 (figure 3-1) to OFF.

CHANGE 3
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Step 3. Set bias pedestal generator controls
1A4A5R14, 1A4A5R31 and 1A4ABR32 fully counter-
clockwise (figure 3-1).

Step 3. Set the following bias controls (figure
3-1) for maximum bias (extreme clockwise).

V7 BIAS ADJ (1A4R149)
V8 BIAS ADJ (LA4R150}
LEFT 2ND IPA BIAS ADJUST (LA4RIT)
RIGHT 2ND IPA BIAS ADJUST (1A4R98)
LEFT PA BIAS ADJUST (1A4T5)
RIGHT PA BIAS ADJUST (LA4T6)

Step 4. Set the following controls te ON:
POWER switch (figure 3-5)
208 vac circuit breaker 1A53A3CB2 (figure 3-86)

HIQH VOLTAGE RECTIFIER POWER switch
(figure 3-8)

Step 5. Turn the LOCKED ON key (figure 3-6)
which locks 1A53A382,

Step 6. Cbserve that DOOR INTERLOCK indicator
lamp (figure 3-3) is lit. .

Step 7. Set 460V INPUT CB1 to ON, Set FILA-
MENTS switch to ON, Wait for FILAMENTS READY
indicator lamp to light (approximately 150 seconds),
Set BIAS AND LOW VOLTAGE switch {figure 3-5) to
ON.

Step 8. Observe that the 5KV BIAS voltmeter
indicates -5 kv +500v and that the LOW VOLTAGE
PLATE voltmneter indicates 500 +50v {figure 3-5}.

Step 9. Qbserve that the BIAS AND LOW VOLT-
AGE ON indicator lamp (figure 3-5), LEFT PA BIAS
UNDERVOLTAGE, and RIGHT PA BIAS UNDER-
VOLTAGE indicator lamps (figure 3-4) are lit.

Step 10. Set LOCKOUT-READY switch (figure
3-4) to READY.

Step 11. Set 208 vac circuit breaker 1A53A3CB2
to OFF and then 20 seconds later set to ON,

Step 12. Observe that 5KV BIAS voltmeter
indicates -5kv +500v immediately after circuit break-
er is set to ON,

Step 13. Set 208 vac circuit breaker to OFF and
then 40 seconds later set to ON,

Step 14. Observe that 5KV BIAS volimeter
indicates -5kv £500v in 150 +15 seconds.

Step 15. On the transmitter control eguipment,
set the transmitting group under test in standby mode.

2-9
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Step 16, Set the LOCKOUT-READY switch to
LOCKOUT.

Step 17. Adjust MAINTENANCE ADJUST control
(figure 3-5) fully counter-clockwise. Set PLATE
VOLTAGE SELECTOR switch (figure 3-5} to MAINT,
Adjust MAINTENANCE ADJUST control so PA
PLATE VOLTAGE meter indicates less than 6.5 kv.

Step 18. Observe the following:
PLATE ON indicator lamp (figure 3-5) is lit.

IPA PLATE VOLTAGE meter (figure 3-5)
indicates less than 3.3 kv.

Dummy load blower is running,

Step 19. Have one man observe IPA PLATE
VOLTAGE meter and one man observe discharge
switching relays on 1A53A1 when the BIAS AND LOW
VOLTAGE switch is set to OFF. Observe that re-
lays 1A53A1K1 and 1A53A1K2 close and IPA PLATE
VOLTAGE and PA PLATE VOLTAGE meters indi-
cate zero volts.

Step 20. Set BIAS AND LOW VOLTAGE switch
to ON.

Step 21. Observe that PA PLATE VOLTAGE
meter indicates less than 6.5 kv and IPA PLATE
VOLTAGE meter indicates less than 3,3 kv.

Step 22. Set PLATE VOLTAGE SELECTOR
switch (figure 3-5} to OFF.

Step 23. Disabie dummy load blower 4Bl by
blocking air intake. Set PLATE VOLTAGE SELEC-
TOR switch to MAINT. Observe that PLATE ON
indicator lamp (figure 3-5) is not lit.

Step 24. Enable dummy load blower by unblocking
air intake and observe that PLATE ON indicator lamp
is lit.

Step 25. Observe that the BIAS AND LOW VOLT-
AGE ON and PLATE ON indicator lamps go out as
each of the following operations is performed:

(1) Unlock and lock LOCKED ON switch
1A53A352,

{2) Open and close each 1A4 interlock.
(3) Open and close dummy load side doors.
{4) Open and: close antenna coupler side doors.
{5) Open and close antenna coupler front door.
(6) Open and close antenna coupler front panel.
Step 26. Set PLATE VOLTAGE SELECTOR switch
to OPERATE. Set LOCKOUT-READY switch (figure

3-4) to READY. Observe that a transmitter ready in-
dication is dispiayed on transmitter control equipment,

2-10
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Step 27. On the transmitter control equipment,
select the transmilting group under test as the oper-
ate transmitter.

Step 28.
in table 2-2.

Set controls to initial positions as listed

w. OVERLOAD CIRCUITS AND 3-STRIKE

RELAY. - Check the overioad and the J-strike relay
as follows:

Step 1. Set the following controls as indicated:
PLATE VOLTAGE SELECTOR switch to OFF
208-Volt circuit breaker 1A53A3CB2 to ON

HIGH VOLTAGE RECTIFIER POWER switch
to ON

Turn LOCKED ON key

460V INPUT CB1 to ON

POWER switch to ON

FILAMENTS switch to ON

BIAS AND LOW VOLTAGE switch to ON
MAINTENANCE ADJUST control to 0

PLATE VOLTAGE SELECTOR switch to
MAINT.

Step 2. After the PLATE ON lamp lights, use the
MAINTENANCE ADJUST control to set the P A, plate
voitage to 3 KV as indicated on the PA PLATE VOLT-
AQGE meter,

Step 3. Turn the LOCKED ON key, lower the
HIGH VOLTAGE RECTIFIER POWER switch to OFF,
turn the LOCKED QFF key, and move it to the key
transfer block.

Step 4. Open enclosure partition gate with inter-
lock key. Place a grounding hook on the 21.5 kv
output bus. Close enclosure inner fence gate with
interlock key.

Step 5. Set HIGH VOLTAGE RECTIFIER POWER
switeh to ON and lock LOCKED ON switch (figure 3-8).
Set 460V INPUT circuit breaker (figuie 3-6) to ON.

Step 6. Observe that the 3-strike relay cycles
three times and locks out. Observe that the BIAS
AND LOW VOLTAGE ON, and 3 STRIKE RESET
indicator lamps are not lit.

Step 7. Set HIGH VOLTAGE RECTIFIER POWER
switch to OFF. Open enclosure inner fence gate with
interlock key. Place the grounding hook on the 10.75
kv bus.

Step 8. Repeat step 5.

Step 9. Depress OVERLQAD AND 3 STRIXKE
RESET pushbutton and repeat step 6.
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Step 10. Depress OVERLOAD AND 3 STRIKE
RESET pushbutton but only allow the 3-strike relay
to ¢ycle once by setting PLATE VOLTAGE SELEC-
TOR switch to OFF after the first cycle.

Step 11. After at least 90 seconds, set the PLATE
VOLTAGE SELECTCR switch to MAINT, Qbserve
that the 3-strike relay cycles three times and locks
out.

Step 12. Set PLATE VOLTAGE SELECTOR,
BIAS AND LOW VOLTAGE and HIGH VOLTAGE
RECTIFIER POWER switches to OFF. Open enclo-
sure inner fence gate with interlock key. Remove
grounding hook.

Step 13. Open the access doors of the PA tube
rack. Slowly depress each PA cathode overload
relay (see figure 5-42} listed below and ocbserve
that its associated indicator lamp (figure 3-4A) goes
out and the 3-strike relay simultaneously cycles.
After each relay operation is checked, depress the
OVERLQAD AND 3 STRIKE RESET pushbutton
(figure 3-5).

RELAY INDICATOR

1A6K1 146V1 PA CATHODE OVERLOAD
1A6K2 1A6V2 PA CATHODE OVERLOAD
1A6K3 1A6V3 PA CATHODE OVERLQAD
1A6K4 1A6V4 PA CATHODE OVERLOAD

Step 14. Open the access doors on the rear of the
exciter. Slowly depress each IPA cathode overload
and PA bias overload relay listed below and observe .
that its associated indicator lamp (figure 3-4) goes
out and the 3-strike relay simultaneously eycles.

CHANGE 2
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After each relay operation is checked, depress the
OVERLOAD AND 3 STRIKE RESET pushbutton.

RELAY INDICATOR

1A4K1  LEFT IST IPA CATHODE OVERLOAD
1A4K2  RIGHT 1ST IPA CATHODE OVERLOAD
1A4K5  LEFT PA BIAS OVERLOAD

1A4K4  RIGHT PA BIAS OVERLOAD

x. TRANSMITTER CONTROLS AND CONTROL
CIRCUITS. - Check the transmitter controls and
control circuits by performing the operations of
table 2-4. Before performing these operations be
sure that:

(1) Pulse input cable is disconnected from the
transmitter input.

{2) Cooling system is connected and filled.

y. TUBE SEASONING. - Season tubes according
to paragraph 6-5i,

z. BIAS ADJUSTMENT. - Adjust bias voltages
as specified in paragraph 6-5].

aa. NORMAL WAVESHAPES. - Check the normal
waveshapes against table 6-4 step 7.

ab. NORMAL METER READINGS AND FUNC-
TIONS OF ALL METERS, - Check the normal meter
readings and functions of all meters against table 6-4
steps 1 through 6.

* ac. AC OVERLOAD ADJUSTMENT. - Readjust
the OVER-CURRENT TRIP SETTING controls as
specified in paragraph 6-5¢ as scon as the transmit-
ting group is operating normally into the antenna.,
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TABLE 2-4, TRANSMITTER CONTROL SEQUENCE OF OPERATION

STEP OPERATION RESULT
1 Set the following controls to position indicated.
CONTROL POSITION
All doors and drawers Closed and locked
EMERGENCY STOP (figure 3-5) RUN

208 vac circuit breaker (figure 3-6) ON

POWER (figure 3-5) OFF/RESET
FILAMENTS (figure 3-5) OFF
HIGH VOLTAGE RECTIFIER'

POWER (figure 3-6) ON
LOCKED ON (figure 3-6) Closed
460 V INPUT CB1 1A53A3CR1

{figure 3-6) ON
LOCKOQUT-READY (figure 3-4) READY

BIAS AND LOW VOLTAGE
{ligure 3-5) OFF

PLATE VOLTAGE SELECTOR
{figure 3-5) OFF

MAINTENANCE ADJUST

(ligure 3-5) Full cew
{0.0)
OPERATE ADJUST (ligure 3-5) Full ccw
(0.0
All water flow valves Open
Transmitter control equipment, See NOTE

Transmitter group selector

NCTE
Test each transmitting group in the standby
mode so that it operates into dummy load.
On the transmitting control equipment. set
the transmitting group selector to the
"opposite'” group; that is. if the trans-
mitting group No. 1 is under test, trans-
mitting group No. 2 should be selected as
the operate transmitter.

2 Set the AC VOLTAGE SELECTOR 208 +21 vac for each phase
switch (figure 3-5) to 208 V LINE. Turn
VOLTAGE PHASE SELECTOR switch
through its three positions and ob-
serve AC VOLTAGE meter (figure 3-5),

3 Set AC VOLTAGE SELECTOR switch 208 +4 vac for each phase
to 208 V REG. Turn VOLTAGE PHASE
SELECTOR through its three positions
and observe AC VOLTAGE meter.
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TABLE 2-4, TRANSMITTER CONTROL SEQUENCE OF OPERATION (Cont)

STEP

OPERATION

RESULT

Set AC VOLTAGE SELECTOR switch to 460 V
LINE, Turn VOLTAGE PHASE SELECTOCR
through its three positions and observe AC
VOLTAGE meter.

Observe the following indicator lamps
{figures 3-5, 3-4 and 3-4A),

IPA OVERLOAD

PA OVERLOAD

AC OVERLOAD

3 STRIKE

DOOR INTERLOCK

208V EMERGENCY STOP POWER
460V EMERGENCY STOP POWER

LEFT 1ST IPA CATHODE OVERLOAD
RIGHT 13T IPA CATHODE OVERLOQAD
LEFT PA BIAS OVERLOAD

RIGHT PA BIAS OVERLOAD

1A6V1 PA CATHODE OVERLOAD

1A6V2 PA CATHODE QVERLOAD

1A6V3 PA CATHODE OQVERLOAD

1A6V4 PA CATHODE OVERLOAD

WATER LEVEL

PA1AS INLET OVER TEMPERATURE

PA1A6 OUTLET OVER TEMPERATURE

STANDBY
Set METER SELECTOR switch (figure 3-3) to
-28V and -12V positions and observe readings
on voltmeter (figure 3-3).

~28V position

-12V position

Set POWER switch to ON and observe AIR ON
and WATER ON indicator lamps (figure 3-5).

PLATE TRANSFORMER OVERTEMPERATURE

Y

460 +46 vac for each phase

All indicator lamps are
lit

28 £2.0v
12 £0.6v

Both indicator lamps
are lit
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TABLE 2-4. TRANSMITTER CONTROL SEQUENCE OF OPERATION (Cont) .
STEP OPERATION RESULT
8 Set FILAMENTS switch to ON. Ohserve

FILAMENTS READY indicator lamp and
FILAMENT HOURS meter (figure 3-5).

| FILAMENTS READY indicator lamp Lit after a 150 15
second delay
FILAMENT HQOURS meter Running
9 Set BIAS AND LOW VOLTAGE switch to ON,
Observe following indicator lamps and meters:
BIAS AND LOW VOLTAGE ON indicator Lit
lamp (figure 3-5)
LEFT PA BIAS UNDERVOLTAGE indicator Lit
lamp (figure 3-4)
RIGHT PA BIAS UNDERVOLTAGE indicator Lit
lamp (figure 3-4)
5 KV BIAS meter (figure 3-5) -5 kv +500v
LOW VOLTAGE PLATE meter (figure 3-5) 500 +50v
LEFT PA BIAS meter (figure 3-1) 1.5 0.2 kv
RIGHT PA BIAS meter (figure 3-1) 1.5 £0.2 kv
LEFT 2ND IPA BIAS meter (figure 3-1) 4 0.5 kv
RIGHT 2ND IPA BIAS meter (figure 3-1) 4 +0.5 kv ‘
|
10 Set METER SELECTOR switch (figure 3-3) to 250 +12.5v |

. +250 Vposition and observe voltmeter (figure 3-3).

11 Set PLATE VOLTAGE SELECTOR switch to MAINT.
Slowly turn MATNTENANCE ADJUST control clockwise
until IPA PLATE VOLTAGE meter (figure 3-5) reads
approximately 5 kv, Observe the following indicator
lamps and meter:

PLATE ON indicator lamp (figure 3-5) Lit

PLATE HOURS meter (figure 3-5) Running

Transmitter control equipment high voltage Lit

on indicator,
12 Observe the following current indicating meters

(figure 3-5):

IPA PLATE CURRENT meter Reads zero

PA PLATE CURRENT meter Reads zero
13 Observe the following plate and cathode meters on

units 1A4 (figure 3-1) and 1A6.

LEFT 18T IPA CATHODE meter (1A4M1} All meters read zero .

RIGHT 18T IPA CATHODE meter (1A4M2)
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TABLE 2-4., TRANSMITTER CONTROL SEQUENCE OF OPERATION (Cont)
STEP OPERATION RESULT
LEFT 2ND IPA PLATE CURRENT (1A4M3)
RIGHT 2ZND IPA PLATE CURRENT (1A4M4)
V1 CATHODE CURRENT (1A6M1)
V2 CATHODE CURRENT (1A6M2)
V3 CATHODE CURRENT (1A6M3)
V4 CATHODE CURRENT (1A6M4) i‘

14 Bet QUIESCENT-CURRENT-switch to teft-and Reads zzro in both |
-right-positions-and-observe-PA-CATHODE positions.
meter (figure-3—-1}.

15 Set EMERGENCY STOP switch to STOP and 460V INPUT CB1 and 208
observe that transmitter shuts down vac circuit breakers open,
immediately. all meters read zero, and

all indicator lamps are off.

16 Set EMERGENCY STOP switch to RUN.

2-7. INTERFERENCE REDUCTION.

Radio interference reduction has been designed into
this equipment. The only area where installation may
affect this interference is in the coupling of the trans-
mitter to the antenna. The reduction of this radio
interference to an absolute minimum, consistent with
good engineering practice, must be accomplished by
aligning the power amplifier tank according to para-
graph 6-59 and tuning the output circuit according to
paragraph 6-5k.

ORIGRIAL
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2-8. PREPARATION FOR RESHIPMENT.

The shipping and reassembly instruction for special
equipment of the AN/FPN-444A is described in Volume
II. For the rest of the equipment, reverse the order
of procedure for unpacking. Determine whether ship-
ment is domestic or overseas and pack accordingly.
Mark the case containing the technical manuals
TECHNICAL MANUALS INSIDE.
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SECTION 3

OPERATOR'S SECTION

3-1. FUNCTIONAL OPERATION.

Loran Transmitting Set AN/FPN-444A is used to
transmit uniform and accurately timed phase-coded
pulses. The loran transmitting set is only one of
several units essential to the transmission of these
pulses. For this reason, operation of the loran
transmitting set cannot be considered separately but
must be incorporated into the operating routine for
a complete station. The operation of the timing and
some of the switching equipment which is not part
of the loran transmitting set is covered in their
respective instruction manuals.

Normal operation of the loran fransmitting set
includes a start-stop procedure, switching arrange-
ments, operational adjustments, and monitoring
procedures. Since a loran transmitting set is oper-
ational for extended periods of time, a time-sharing
schedule for the two transmitter groups of a ground
station is used. Starting and stopping procedures
represent a small portion of the operating routine.

Controls located at the transmitter control
equipment are used for switching transmitter
groups. Indicators are provided for observing the
operation of the set. Monitoring consists of cbser-
vation of the transmitted pulse and observation of
meter indications.

Before placing the equipment in normal operation,
the transmitting set shall be completely tuned and
adjusted as specified in Section 2. Only those con~
trols listed in tables 3-1 through 3-8 should then be
used by operating personnel.

3-2. OPERATING PROCEDURES.

The procedures used in operating the loran
transmitting set consist of start-up, switching
of transmitting groups, and monitoring.

WARNING

Interlocks are installed throughout the
loran transmitting set to protect personnel
from dangerous high voltages within the
loran transmitting set. They are not to

be tampered with or disabled in an
unauthorized manner.

One of the two transmitting groups is placed in
the operate status and the other transmitting group
in standby. The controls and indicators associated
with switching are located on the transmitter
control equipment.

Since a loran transmitiing set is operated

constantly, monitoring is necessary to determine
that the transmitted pulse is normal. Any deviation

ORIGINAL

from prescribed timing, power, or puise shape is
detected immediately. In addition to display lamps
and meters, oscilloscopes are used to monitor the
transmitted pulse and the signal supplied to the
antenna or dumnmy load.

a. DESCRIPTION OF CONTRQLS. - The controls
and indicators of the loran transmitting set with
which the operator is concerned are located at the
transmitting group and the antenna coupler. A
description of these controls can be found in tables
3-1 through 3-8 and figures 3-1 through 3-8,

b. SEQUENCE OF OPERATION. -
NOTE

The sequence of operation is the same for
both transmitter groups. Certain resulis
(specified in tables 3-9 and 3-11) depend
upon which status (operate or standby)
has been selected by the transmitter
control equipment.

(1) BEFQORE USE, -~ Set the confrols as shown
in table 3-9 and perform the steps in table 3-10
before high voltage is applied to the transmitter
groups.

(2) DURING USE, - Perform the sequence of
operation in table 3-11 and observe that the specified
results are obtained.

(3) TRANSFER. - The operate status may be
transferred from one transmitier group to the other
by the transmitter control equipment when both
transmitier groups are turned on as specified in the
two preceding paragraphs. This transfer will have
the following effect:

(a) The IPA and PA plate voltages in the
original operate transmitter group are cut off.

(b) The drive signal in the original operate
transmitter group is cut off.

(c) The vacuum relays in the antenna
coupler transfer the antenna from the original
cperate transmitter group to the new operate
transmitter group.

{d) The IPA and PA plate voliages are
applied in the new operate transmitfer group.

(e) The drive signal is applied in the new
operate transmitter group.

(4} AFTER USE. - To shut down either
transmitting group set POWER switch (figure 3-5)
to OFF/RESET. The same indicators which were

3-1
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it after setting 1A53A3CB2 (see table 3-9) will
remain lit. In addition, the AIR ON and WATER ON
{figure 3-5)indicators should remain lit for approxi-
mately five minutes. After this time, the pumps and
blowers should go off and the AIR ON and WATER
ON indicators should go cut. After the AIR ON and
WATER ON indicators go out, set 1AB3A3CB1 and
1A53A3CB2 to OFF. All lamps should go off
indicating that the equipment is shut down.

(5). OFF CONDITION. - When the AFTER USE
procedures in step (4) above have been performed,
the equipment is in the normal off condition. In this
condition, however, there is power applied to
1A53A3CB1 and 1A53A3CB2. However, in situations
where it is required to remove all power from the
transmitting set completely (for repair, etc.), set
the 208V and 460V circuit breakers on the station
power distribution panel to OFF,

c. TUNING ADJUSTMENTS, - See Section 6 for
all tuning adjustments for the loran transmitting sets.

3-3. SUMMARY OF OPERATING PROCEDURES.

The following summarizes the operating
procedures described in detail in paragraph 3-2.

a. BEFORE USE, -

Step 1. Set the controls to their hefore-
use positions {table 3-9),

Step 2. Monitor the 208 vac regulated and
unregulated voltages, and the 28 vde and -12 vde
regulated voltages. :

Step 3. On control-indicator (1A53A2) check
that all overload, 208V EMERGENCY STOP, POWER,
DOCR INTERLOCKS, 3 STRIKE, and PLATE
TRANSFORMER OVERTEMPERATURE indicator
lamps are lit. On indicator panels (1412 and 1A21),
check that all overload, overtemperature and
WATER LEVEL indicator lamps are liL,

b. DURING USE. -

Step 1. Set POWER switch (figure 3-5) to ON,
and check that AIR ON and WATER ON indicator
lamps are lit.

Step 2. Set FILAMENTS switch (figure 3-5) to
ON and check that FILAMENTS READY lamp is 1it
after a time delay.

Step 3. Set BIAS AND LOW VOLTAGE switch
(figure 3-5) to ON and check that BIAS AND LOW
VOLTAGE ON indicator lamp and undervoltage
indicators {figure 3-4) are lit, Check bias and low
voltages for normal voltage.

Step 4. Set 460V INPUT CBI circuit breaker
(figure 3-6) to ON and observe that EMERGENCY
.STOP POWER 460V indicator lamp is lit.

CG-273-136
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Step 5. Set the PLATE VOLTAGE SELECTOR
SWITCH (figure 3-5) to OPERATE. Cbserve that
PLATE ON indicator lamp is lit. Check plate
voltage and current meters for normal indications
as specified by Calibration Chart at each station.

c. TRANSFER. - The operate status may be
transferred by the transmitter control equipment
when both transmitter groups are switched on.

d. AFTER USE. - This procedure is used when
it is desired to place the loran transmitting set in
the normal shutdown mede. In this mode, primary
power is applied to the transmitting set's 1A53A3CEB1
and 1A53A3CB2 but is not distributed.

e. OFF CONDITION. - This procedure is used
to completely remove all power from the loran
transmitting set for emergency or maintenance
purposes. In this case, not even primary power
is applied to the equipment.

3-4. EMERGENCY OPERATION.

The following instructions describe alternate
methods of gperation when certain failures occur
within the loran transmitting set.

a. SWITCHING TRANSMITTING GROUPS, -
Since uninterrupted transmission is required from a
loran transmitting set, provision is made to switch
the standby transmitting group to operate status in
the event of failure of the transmitting group that is
operating. Transmitting group switching is per- .
formed at the transmitter control equipment. f

b. OPERATION WITH FAULTY POWER
AMPLIFIER SECTION, - In the event that logistics
prevent immediate repair of a fault in 2 Power
Amplifier section, satisfactory reduced power
operation may be possible if filament and piate
power is removed from the faulty section. Addition-
ally, to maintain a balanced output it will be
necessary to remove filament power and plate
voltage from one section of the opposite polarity
side of the Power Amplifier, Unit 1A6. To remove
filament power, take out the filament primary fuses
corresponding to the defective tube section and to
the selected tube of the opposite pelarity. Filament
fuses are F16 thru F23 on unit 1A11. To remove
plate voltage, take out two plate charging resistors,
R7 and R8 of each of the appropriate resistor
assemblies; 1A7, 1A8, 1A9 or 1A10. When full
plate voltage has been applied to the two operating
tubes, pulse shape should be checked. If the pulse
shape is incorrect, adjustment of the P-Gen settings
will be required.

CAUTION

Removal of resistors from a resistor rack
leaves plate storage capacitors without
high-voltage discharge circuits. Use a
grounding hook on the remaining resistors
before replacing resistors.
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. 3-5. OPERATOR'S MAINTENANCE. b. ROUTINE CHECKS. - See Section 6 for all
operator's preventive maintenance procedures.
¢. EMERGENCY MAINTENANCE. - Operator's
a. OPERATING CHECKS AND ADJUSTMENTS. - maintenance is limited to fuse and lamp replacement.
Operator's routine maintenance is limited to front Information pertinent to fuse replacement is given
panel controls and indicators, The operator should in table 3-12. Each fuse holder is connected to an
not perform any interior preventive maintenance indicator lamp that lights when its associated fuse
procedures. is blown.
LEFTY LEFT RIGHT  RIGHT
“ RIGHT PA BIAS CURRENT 2MD IPA  IST IPA
e IST IP [
PA BIAS PA BIAS LEFT RIGHT BIAS  CATHODE a‘mbé‘c z"'en'u’m's‘
2ND_IPA
PLATE
CURRENT
ZND IPA
PLATE v?
CURRENT BIAS
ADJUST
STANDBY
LEVEL
GAIN
- BALANCE
63V
FILAMENT v8
PRI Blas
F1 ADJUST
-
BLOWN F15) 81aS
FUSE PEDESTAL
INDICATORS F16 | PLATE PR}
INTER
mssa'f.%cx PEDESTAL
FILAMENT
Fig RIGHT PA
B BIAS Fiz PRI
ADJUST FI3 LEFT PA
PR!
LEFT
2ND IPA
RDJUST }musm
ASRI4
ASRE) 32 F2 F4, F5 Ff7 LEFT ACCESS BIAS PEDESTA RIGHT
ASRIZ =S 27D ZND IPA PANEL  CCT CONTROL PR BIASC BFLUOS“E':N
I1ST IPA_ LEFT 2ND BlAS SWITCH ADJUST INDICATORS
FILAMENT 1PA ADJUST S8
PRI FILAMENT
- PRI J
———
63- 41303 BLOWN FUSE INDICATORS

Figure 3-1. Amplifier Group OG-159/FPN-444 (1A4) Controls and Indicators
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TABLE 3-1. AMPLIFIER GROUP OG-159/FPN-44A (1A4) CONTROLS AND INDICATORS

CONTROL SWITCH

PANEL MARKING REFERENCE
(Figure 3-1) SYMBOL TYPE FUNCTION
LEFT PA BIAS M9 Meter Measures left PA bias voltage.
QUIESCENT CURRENT -52- Switch, Seleetsleft-or-right PA quiescent
eurrent for mon-toring-on—PA
CATHODE QUIFSCENT-CURRENT
meter.
~-QUIESCENT-CURRENT -MLL Meter Measures-PA-eathode quiescent current.
-PA-GATHODE
RIGHT PA BIAS M10 Meter Measures right PA bias voltage.
LEFT PA BIAS CURRENT M7 Meter Measures left PA bias current.
RIGHT PA BIAS CURRENT M8 Meter Measures right PA bias current.
LEFT 2ND IPA BIAS M5 Meter Measures left 2nd [PA bias voltage.
LEFT 1ST IPA CATHODE M1 Meter Measures left ist IPA cathode current.
RIGHT 1ST IPA CATHODE M2 Meter Measures right 1st IPA cathode current.
RIGHT 2ND IPA BIAS M6 Meter Measures right 2nd IPA bias voltage.
2ND IPA PLATE CURRENT M3 Meter Measures left 2nd IPA plate current.
V7 BIAS ADJUST R149 Potenti- Adjusts left 1st IPA bias voltage. Clock-
ometer wise rotation increases bias voltage.
STANDBY LEVEL R212 Potenti- Adjusts gain to voltage amplifiers.
ometer
GAIN BALANCE R144 Potenti- Balances input to voltage amplifiers.
ometer
V8 BIAS ADJUST R150 Potenti- Adjusts right 1st IPA bias voltage.
ometer Clockwise rotation increases bias
voltage.
BIAS PEDESTAL PLATE DS13 and Lamps Indicates bias pedestal plate primary
PRI F15 AND F16 DS14 power fuse blown.
BIAS PEDESTAL FILAMENT DS15 and Lamps Indicates bias pedestal filament primary
PRI F17 AND F18 DS16 power fuse blown.
RIGHT PA BIAS PRI DS12 and Lamps Indicates right PA bias primary power
F12 AND F14 DS10 fuse blown.
LEFT PA BIAS PRI DS9 and Lamps Indicate left PA bias primary power
F11 AND F13 DS11 fuse blown.
RIGHT 2ND IPA FILAMENT DS6 and Lamps Indicate right second IPA filament
PRI F6 AND F8 DS8 primary power fuse blown.
RIGHT 2ND IPA BIAS R98 Potenti- Adjusts right 2nd IPA bias voltage.
ADJUST ometer
BIAS PEDESTAL CCT S8 Switch Controls power to bias pedestal power

supply.

3-4
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. TABLE 3-1. AMPLIFIER GROUP OG-159/FPN-444 (1A4) CONTROLS AND INDICATORS (Cont)
PANEL MARKING REFERENCE
(Figure 3-1) SYMBOL TYPE FUNCTION
LEFT ZND IPA BIAS R97 Potenti- Adjusts left 2nd IPA bias voltage.
ADJUST ometer
LEFT 2ND IPA FILAMENT D35 and Lamps Indicate left second IPA filament
PRI F5 AND F7 DsT primary power fuse blown.
1ST IPA FILAMENT PRI DS2 and Lamps Indicate first IPA filament primary
F2 AND F4 Ds4 power fuse blown.
6.3V FILAMENT PRI DS1 and Lamps Indicate 6.3 vac filament primary
F1 AND F3 Ds3 power fuse F1 blown.
R31 ASR31 Potenti- Adjusts bias pedestal generator
ometer positive clipping level.
Rl14 A5R14 Potenti- Adjusts bias pedestal level.
ometer
R32 ABR32 Potenti- Adjusts bias pedestal generator
ometer negative clipping level.
LEFT PA BIAS ADJUST T5 Variac Adjusts left PA bias voltage.
Clockwise rotation increases
bias voltage.
. RIGHT PA BIAS ADJUST T6 Variac Adjusts right PA bias voltage.
Clockwise rotation increases
bias voltage.
INTERLOCK DISABLE 36 Switch Disables amplifier group 144 drawer
interlock.
2ND IPA PLATE CURRENT M4 Meter Measures right 2nd IPA plate current.
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Figure 3-2. Power Supply PP-3704/FPN-44A (1A4A1), Controls and Indicators

TABLE 3-2. POWER SUPPLY PP-T304/FPN-44A (144A1) CONTROLS AND INDICATORS
PANEL MARKING REFERENCE
{Figure 3-2) SYMBOL TYPE FUNCTION
+250VDC . 75A NORMAL ¥l F1 Fuse/Lamp | Indicates 250 vde fuse blown.
REGULATOR FIL PRI .T54A F2 and Fuse/Lamp | Indicate regulator filament primary
SLO BLOW F2 AND F3 F3 power fuse blown.
3-8
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Figure 3-3. Oscilloscope Control C-4558A/FPN-44 (1A4A3) Controls and Indicators
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TABLE 3-3. OSCILLOSCOPE CONTROL C-4558A/FPN-44 (1A4A3) CONTROLS AND INDICATORS .
| PANEL MARKING REFERENCE
(Figure 3-3) SYMBOL TYPE FUNCTION
VOLTMETER M1 Meter Measures +250, -28 and -12 vdc lines.
METER SELECTOR s2 Switch Selects voltage to be read on
voltmeter M1,
F1 .50A SLO BLOW F1 Fuse/Lamp| Indicates 28 vdc power supply 120 vac
primary power fuse blown.
MONITORED CIRCUIT 51 Switch Selects signal to be monitored on
oscilloseope via MONITORED
SPARE CIRCUIT OUTPUT connector J3.

INPUT EXCITER

INPUT LEFT 1ST IPA
INPUT RIGHT 1ST IPA
INPUT LEFT 2ND IPA
INPUT RIGHT 2ND IPA
OUTPUT LEFT 2ND IPA
OUTPUT RIGHT 2ND IPA
XMTR CUTPUT

(CURRENT)
HV POWER SUPPLY
(RIPPLE)
EXTERNAL
" SCOPE TRIGGER MODE 54 Switch Selects triggering mode for
oscilloscope via SELECTED
TRIGGER QUTPUT connector J4.
SCOPE TRIGGER PULSE 83 Switch Selects pulse for oscilloscope
SELECTOR frigger. Allows individual pulses |
to be viewed via SELECTED |
TRIGGER CUTPUT connector J4,
Ve JVERLOAD -\ /—t—uvmu—\
qgr  emEe W W @
/—mmru-—ﬁ\ -
i il eeyrealy st P
MET DUTLET
/ LN AL INCATORS-
Wi Bnrs AP w7 Hi ﬂﬂﬂ‘ 1A . LAt N 1ATIFY 9 9 9 9

IARFI e L2 wrn N

066 00
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Figure 3-4. Indicator Panel SB~1894/FPN-44 (1A12) Controls and Indicators
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Table

TABLE 3-4. INDICATOR PANEL SB-1894/FPN-44 (1412) CONTROLS AND INDICATORS

PANEL MARKING REFERENCE
(Figure 3-4) SYMBOL TYPE FUNCTION
OVERLOAD:
LEFT 18T IPA CATHODE DSl Lamp * Indicates overload in left 1st IPA
cathode circuit.
RIGHT 1ST IPA CATHODE Ds2 Lamp * Indicates overload in right 1st IPA
circuit.
LEFT PA BIAS D33 Lamp * Indicates overload in left PA bias
cireuit.
RIGHT PA BIAS D34 Lamp * Indicates overload in right PA bias
circuit.
OVER TEMPERATURE:
PAl1AS INLET D87 Lamp * Indicates overtemperature of
PA1AS inlet water.
PAl1A6 OUTLET Dss8 Lamp * Indicates overtemperiture of
PA1AB outlet water,
WATER LEVEL D3¢ Lamp * Indicates adequate water level
of cooling system.
STANDBY Ds12 Lamp Indicates that transm.iter is switched
to the dummy load.
OPERATE DS13 Lamp Indicates that transmitter is switched
in to the antenna.
LOCKQUT-READY 51 Switch Allows transmitter to be maintained
independently or made ready for
normal operation.
UNDER VOLTAGE:
LEFT PA BIAS Ds10 Lamp * Indicates undervoltage in left PA
bias circuit.
RIGHT PA BIAS DS&11 Lamp * Indicates undervoltage in right PA
bias eircuit,
BLOWN FUSE INDICATORS: \
1A11F4 DSs14 Lamp Indicates 2nd IPA blower fuse blown.
1A11F5 ps15 Lamp Indicates 2nd IPA blower fuse blown.
1A11F8 DS16 Lamp Indicates 2Znd IPA blower fuse blown.
1A11F7 Ds17 Lamp Indicates enclosure fan fuse blown.
* Lamp not lit indicates malfunction.
CHANGE 3 3-9




Table CG-273-136 AN/FPN-44A

3-4 OPERATOR'S SECTION
TABLE 3-4, INDICATOR PANEL SB-1894/FPN-44 (1A12) CONTROLS AND INDICATORS (Cont) .
PANEL MARKING REFERENCE
(Figure 3-4) SYMBOL TYPE FUNCTION
1A11F8 DS18 Lamp Indicates enclosure fan fuse blown.
1A11F9 Ds19 Lamp ~ Indicates enclosure fan fuse blown.
1A11F10 DS20 Lamp Indicates water pump motor fuse
' blown.
1A11F11 Ds21 Lamp Indicates water pump motor fuse
blown.
1A11F12 Ds22 Lamp Indicates water pump motor fuse
blown.
1A11F13 DSs23 Lamp Indicates dummy load fan fuse blown.
1A11F14 DS24 Lamp Indicates dummy load fan fuse blown.
1A11F15 DS25 Lamp Indicates dummy load fan fuse blown.
1A11F16 DS26 Lamp Indicates power amplifier 1A6V1
filament fuse blown.
1A11F17 Ds27 Lamp Indicates power amplifier 1A6V1
. filament fuse blown,
1A11FI18 DS28 Lamp Indicates power amplifier 1A6V3
filament fuse blown.
1A11F19 DS29 Lamp Indicates power amplifier 1A6V3
filament fuse blown.
1A11F20 DS30 Lamp Indicates power amplifier 1A6V2
filament fuse blown.
1A11F21 DS31 Lamp Indicates power amplifier 1A6V2
filament fuse blown.
1A11F22 DS32 Lamp Indicates power amplifier 1A6V4
. filament fuse blown.
1A11F23 DS33 Lamp Indicates power amplifier 1A6V4
filament fuse hlown.

3-10 CHANGE 2




AN/FPN-44A
OPERATOR'S SECTION
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1A6V1 1A6V2

1A6V3

Figure
3-4A

1A6V4

[

N
o

X1

Figure 3-4A. PA Qverload Indicator Panel (1A21)

Confrols and Indicators

TABLE 3-4A, PA OVERLOAD INDICATOR PANEL (1A21) CONTROLS AND INDICATORS

PANEL MARKING REFERENCE
(Figure 3-4A) SYMBOL TYPE FUNCTION
1A6V1 DS1 Lamp *Indicates overload in 1A6V1 PA
cathode cireuit,
1A86V2 Ds2 Lamp *Indicates overload in 1A6V2 PA
cathode circuit,
14A6V3 DS3 Lamp *Indicates overload in 1A6V3 PA
cathode circuit,
1A6V4 D54 Lamp *Indicates overload in 1A6V4 PA
. cathode circuit.
*Lamp not lit indicates malfunction

CHANGE 2
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Figure 3-5. Control-Indicator C-10034/FPN-44A (1AG53A2) Controls and Indicators
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Table CG-273-136 AN/FPN-44A
3-5 OPERATOR'S SECTION

TABLE_3-5. CONTROL-INDICATOR C-10034/FPN-44A (1A53A2) CONTROLS AND INDICATORS

PANEL MARKING REFERENCE

{Figure 3-5) SYMBOL TYPE FUNCTION
AC VOLTAGE M5 Meter Measures each phase of 460 vac and
208 vac, 3-phase input voltage and
208 vac regulated voitage.
5KV BIAS M4 Meter Measures -5 kvde bias supply voltage.
LOW VOLTAGE PLATE M3 Meter Measures 300 vde supply voltage.
FILAMENT HOURS M6 Meter Records length of time power is
applied to transmitter group filaments.
PLATE HOURS M1 Meter Records length of time power is
applied to transmitter group plates.
AC VOLTAGE SELECTOR 4 Switch Selects 460v input, 208v input, or
208v regulated as input to AC
VOLTAGE meter M5.
VOLTAGE PHASE 83 Switch Selects phase of voltage selected by
SELECTOR AC VOLTAGE SELECTOR 54 as
input to AC VOLTAGE meter M5,
IPA PLATE:
CURRENT M8 Meter Measures IPA plate current.
VOLTAGE M3 Meter Measgure 10, 75 kv IPA plate voltage.
PA PLATE: '
CURRENT M7 Meter Measures PA plate current.
VOLTAGE M2 iy Meter Measures 21.5 kv PA gplate voltage.

PLATE VOLTAGE:

MAINTENANCE ADJUST R9 Potenti- Adjusts plate voltage over wide range
ometer in maintenance mode when selected
by the PLATE VOLTAGE SELECTOCR
S18.
SELECTOR 518 Switch Turns plate voitage on in MAINT and

OPERATE positions. Turns plate
voltage off in OFF position. In
OPERATE position enables OPERATE
ADJUST (R8). In MAINT position
enables OPERATE ADJUST or
MAINTENANCE ADJUST (R9).

OPERATE ADJUST R8 Potenti- Adjusts plate voltage to normal ‘

ometer operating value when enabled by |
PLATE VOLTAGE SELECTOR S18. |
EMERGENCY STOP POWER:

08V Ds44 Lamp When lit, indicates 208v emergency
stop power is present.

460 V Ds45 Lamp When lit, indicates 460v emergency
stop power is present.

3-12 ORIGINAL




AN/FPN-444
OPERATOR'S SECTION

CG-273-136

TABLE 3-5. CONTROL-INDICATOR C-10034/ FPN-44A {1A53A2) CONTROLS AND INDICATORS (Cont)

PANEL MARKING REFERENCE
(Figure 3-3) SYMBOL TYPE FUNCTION

AIR ON Dss Lamp * Indicates all blowers are providing
cooling air.

WATER ON Ds1 Lamp * Indicates proper water flow to PA
tubes.

FILAMENTS READY D37 Lamp * Indicates that filaments have been
heated up.

DCOR INTERLOCK ps2 Lamp * Indicates key interlock and all door
and drawer interlock switches are
closed.

BIAS AND LOW DSS Lamp * Indicates bias and low power supplies

VOLTAGE ON are at operating level.

PLATE ON Dse Lamp * Indicates 460 vac vol:age regulator
has been enabled.

EMERGENCY STOP - s19 Switch In STOP position, opens 460 vac

RUN/STOP and 208 vac circuit breakers,

POWER-ON/QFF - $17 Switch Turns on blowers and pump. Resets

RESET control circuits following a power
failure during LOCAL operation.

. FILAMENTS - ON/OFF s13 Switch Turns transmitting group filaments
on and off.

BIAS AND LOW VOLTAGE - 87 Switch Turns bias and low voltage power

ON/CFF supplies on and off.

OVERLOAD AND 3 STRIKE &3 Push- When depressed, resets overload

RESET button and three-strike circuit relays.

DIMMER T1 Variahle Adjusts brightness of edge lamps.

Autotrans-
former

DESL o-r/:uo.u DESLOT  |1Asza2S820 SwiTe i SELECTS DESLoT or MOM -DESLOT MbdE

OVERTEMPERATURE DsS11 Lamp * Indicates that temperature of

PLATE TRANSFORMER 1A53A6T1 is over limit.

OVERLOAD:

IPA D813 Lamp * Indicates [PA overload.

PA Dsi4 Lamp * Indicates PA overload.

AC D3S10 Lamp * Indicates overload in high voltage
transformer input circuit.

3 STRIKE Ds12 Lamp * Indicates three overloads in 90
seconds.

. * Lamp not lit indicates malfunction.
SRIGINAL- 3-13
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Table CG-273-136 AN/FPN-444A

3.5 OPERATOR'S SECTION
TABLE 3-5. CONTROL~INDICATOR C-10034/FPN-44A (1A53A2) CONTROLS AND INDICATORS (Cont) .
PANEL MARKING REFERENCE
(Figure 3-5) SYMBOL TYPE FUNCTION

BLOWN FUSE INDICATORS:

1A53A3F10 Ds30 Lamp Indicates 120 vac control circuit fuse
biown.
1A53A3F11 Ds29 Lamp Indicates filament pow:r fuse blown.
1A53A3F12 Ds28 Lamp Indicates filament power fuse blown.
1A53A3F13 Ds27 Lamp Indicates filament power fuse blown.
1A53A3F19 Ds39 Lamp Indicates -5000v and +H00v power
supplies fuse blown.
1AS53A3F20 DS38 Lamp Indicates -5000v and +500v power
: supplies fuse blowm.
1A53A3F21 D837 Lamp Indicates -5000v and +500v power
supplies fuse blown,
1AS53A3F25 DS40 Lamp Indicates bias power supplies fuse
blown.
1A53A3F36 DS41 Lamp Indicates bias power supplies fuse
: biown.
1A53A3F37 DS42 Lamp Indicates bias power supplies fuse
- blown.
1A53A3F38 DS43 Lamp Indicates 460v voltage regulator

control circuits fuse blown.

1A53A3F39 Ds46 Lamp Indicates 460v voltage regulator
control circuits fuse blown,

1AS3A3A3F1 D547 Lamp Indicates 208v voltage regulator
motor circuit fuse blowm.

1A534A34A4F1 Ds48 Lamp Indicates 208v voliage regulator
control power fuse blown.

1A53A3A4F2 D849 Lamp Indicates 208v voltage regulator
sensing power fuse blown.

3-14 ORIGINAL
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Figure 3-6. P/O Relay Assembly RE-1113/FPN-44A (IA53A3) Controls and Indicators

ORIGINAL 3-15




Table CG-273-136 AN/FPN-44A
3-6 OPERATOR'S SECTION

TABLE 3-6. P/O RELAY ASSEMBLY RE-1113/FPN-44A (1A53A3) CONTROLS AND INDICATORS

PANEL MARKING REFERENCE
(Figure 3-6) SYMBOL TYPE FUNCTION

HIGH VOLTAGE s1 Switch Applies 460 vac, 3-phase power.

RECTIFIER POWER 51

LOCKED ON 352 52 Key Provides safety interlocking for
operated 460 vac application.
switch-lock

480V INPUT CB1 CB1 Circuit Provides 460 vac, 3-phase
Breaker application.

1A53A3CB2 CcB2 Circuit Provides 208 vac, 3-phase

- Breaker application.

LOCKED OFF None Key Prevents bias and high voltage
operated turn on until access doors on 1A4,
lock 1A6, and right and left partition

gates are key locked.

Figure 3-7. P/0Q Voltage Regulator CN-1472/FPN-444A {1A53A3A4), Controls and Indicators

3-16 ORIGINAL




AN/FPN-44A CG-273-136 Table
OCPERATOR’'S SECTION 3-7

TABLE 3-7. P/O VOLTAGE REGULATOR CN-1472/FPN-44A (1A53A3A4) CONTROLS AND INDICATORS

PANEL MARKING REFERENCE
(Figure 3-T) SYMBOLS TYPE FUNCTION
BANDWIDTH R1 Potenti- Adjusts deadband range of regulator
ometer outfput.
MOTOR 54 Switch Controls power to regulator motor.
MODE 51 Switch In MANUAL position, enables
manual control of regulator motor
and disables automatic circuits. In
AUTO position, enables automatic
circuits.
VOLTAGE TEST VTT Tip Provides access to sensing input
Jacks voltage to automatic mode circuits.
MANUAL RAISE S3 Switch . When MODE switch is in MANUAL
: position, enables regulator motor
te increase voltage output,
MANUAL LOWER 52 Switch When MODE switch is in MANUAL
position, enables regulator to
decrease voltage output.
VOLTAGE LEVEL R2 Potenti- Adjusts voltage level of repulator
ocmeter output.
. CONTROL POWER Fl Fuse Protects reference circuit
1/2 AMP . components.
SENSING POWER F2 Fuse Protects sense circuit components.
1/4 AMP

75-009-74128

Ficure 3-8. Antenna Coupler CU-2171/FPN-444A (3) Controls and Indicators

ORIGINAL 3-117




Table ‘ CG-273-136 AN/FPN-44A
3-8 OPERATOR'S SECTION

TABLE 3-8. ANTENNA COUPLER CU-2171/FPN-44A (3} CONTROLS AND INDICATORS

PANEL MARKING REFERENCE
(Figure 3-8) SYMBOL TYPE FUNCTION
TRANSMITTER #1 DSt Lamp Indicates transmitting group No. 1
OPERATE is operating into antenna.
ANTENNA CURRENT M1 Meter Measures antenna current for
operate transmitter group.

TRANSMITTER #2 Ds2 Lamp Indicates transmitting group No. 2
OPERATE : is operating into antenna.

TRANS 4 ' TRANS 2

GH ANT OM ANT

Local REWMCOTE O

<D
®
O

READY FO% TRANSFER

Figure 3-8A. Local Control Unit (5) Controls and Indicators

TABLE 3-8A., LOCAL CONTROL UNIT(5) CONTROLS AND INDICATORS

PANEL MARKING REFERENCE
(Figure 3-84) SYMBOL TYPE FUNCTION
TRANS 1 ON ANT Ds1 Lamp Indicates transmitter group no, 1 is
operating into antenna.
LOCAL DS2 Lamp Indicates both transmitter groups are
under control of Local Control Unit,
LOCAL-REMOTE s2 Toggle Selects control of transmitter groups
switch from either Local Control Unit (LOCAL)
or remote equipment (REMOTE).
REMOTE ; Ds3 Lamp Indicates both transmitter groups are
under control of remote equipment,
HOLD DOWN DURING S5 Push- Enables continued operation of trans-
TRANSFER button mitter when cperating LOCAL-REMOTE
switch switch, S2.

3-18 CHANGE 3




AN/FPN-44A CG-273-136 Figure

OPERATOR'S SECTION 3-8A
TABLE 3-8A, LOCAL CONTROL UNIT(5) CONTROLS AND INDICATCORS (Cont)
PANEL MARKING 'REFERENCE
(Figure 3-8A) SYMBOL TYPE FUNCTION
READY FOR TRANSFER DS5 Lamp Indicates both transmitter groups are

ready for transfer by use of LOCAL-
REMOTE switch.

TRANS 2 ON ANT Ds4 Lamp Indicates transmitter group no. 2 is

operating into antenna.

Transmitter 2 B+ s3 Toggle Controls B+ power to transmitter
switch group no. 2.

TRANS 2 SELECT S6 Push- When operating in local control.
button enables switching transmitter group
switch no. 2 to operate status.

TRANS 1 SELECT 54 Push- When operating in local control,
button enables switching transmitter group
switch no. 1 to operate status.

Transmitter 1 B+ 51 Toggle Controls B+ power to transmitter group
switch no. 1.

TABLE 3-9. BEFORE-USE SWITCH POSITIONS

CONTROL FIGURE SETTING
All drawers and doors Closed
HIGH VOLTAGE RECTIFIER POWER S1 3-6 ON
LOCKED ON 82 3-6 LOCXED
1A53A3CB2 3-6 ON
LOCKOUT-READY 3-4 READY
POWER 3-5 OFF
FILAMENTS 3-5 OFF
BIAS AND LOW VOLTAGE 3-5 OFF
PLATE VOLTAGE SELECTOR 3-5 OFF
DE'SLOTI/A)OM- pESLOT SEL. 2-5 o - DESLOT

NCTE

On control-indicator (figure 3-5), the following indicators
should be lit: [PA, PA and AC OVERLOAD, 208V EMERGENCY
STOP POWER, DOOR INTERLOCK, 3 STRIKE, and PLATE
TRANSFORMER OVERTEMFPERATURE.

COn indicator panel (figure 3-4), the WATER LEVEL, OVERLQOAD
and OVER TEMPERATURE indicators should be lit. On the
transmitter group in the operate status, the OPERATE indicator
should be lit; on the other transmitter group, the STANDBY
indicator should be lit.

On the antenna coupler indicator panel (figure 3-8) the OPERATE
indicator for the transmitter group in the operate status shouid
be lit.

-CHANGE"3 3-18A/3-18B
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AN/FPN-44A
OPERATOR'S SECTION

TABLE 3-10. BEFORE-USE SEQUENCE OF OPERATION

CG-273-136

Table
3-10

STEP OPERATION RESULTS
1 Turn AC VOLTAGE SELECTOR The 208 vac, 3-phase unregulated
switch (figure 3-5) to 208V LINE. voltage is monitored by AC VOLTAGE
In turn, set VOLTAGE PHASE meter (figure 3-5) for the correct
SELECTOR switch to each position, indication.
2 Turn AC VOLTAGE SELECTOR The 208 vac, 3-phase regulated
switch (figure 3-5) to 208V REG. voltage is monitored by AC VOLTAGE
In turn, set VOLTAGE PHASE meter (figure 3-5) for the correct
SELECTOR switch to each position. indication.
3 Turn METER SELECTOR switch The -28 vdc and -12 vde regulated
{figure 3-3) on the oscilloscope voltages should be monitored by voit-
control to -28V and -12V, in turn. meter of oscilloscope control (figure 3-3).
TABLE 3-11. DURING-USE SEQUENCE OF OPERATION MOM - DES LOT
RESULTS RESULTS
STEP OPERATION (Operate Status) (Standby Status)
1 Set POWER switch to The water pump and blowers should Same as operate status
ON (figure 3-5). become energized and the following results.
lamps (figure 3-5) should light:
AIR ON
WATER ON
2 Place FILAMENTS All tube filaments should light and Same a4 operate status
switch (figure 3-5) FILAMENT HQURS meter {figure results.
to ON, 3-5) shouid become energized.
The FILAMENTS READY lamp {figure
3-5) should light after a time delay.
3 Place the BIAS AND The -53KV BIAS and LOW VOLTAGE Same as operate status
LOW VOLTAGE switch PLATE voltmeters {figure 3-5) should results,
(figure 3-5) to ON and show an indication.
METER SELECTOR
switch (figure 2-3) to The oscilloscope control voltmeter
+250V. {figure 3-3) should indicate +250 vde,
The following meters (figure 3-1)
should show an indication:
LEFT PA BIAS
RIGHT PA BIAS
LEFT 2ND IPA BIAS
RIGHT 2ND IPA EBIAS
The following lamps should light:
BIAS AND LOW VOLTAGE
ON (figure 3-5)
LEFT PA BIAS UNDER
VOLTAGE (figure 3-4)
RIGHT PA BIAS UNDER
VOLTAGE (figure 3-4)
ORIGRIAH

F.C. ~o. 5-726
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Table CG-273-136 AN/FPN-44A
3-11 OPERATOR'S SECTION
TABLE 3-11. DURING-USE SEQUENCE OF OPERATION (Cont)
RESULTS RESULTS
STEP OPERATION (Operate Status) (Standby Status)
4 Place the 460V INPUT The 460V EMERGENCY STOP Same as operate status
CB1 circuit breaker POWER lamp should light. results.
(figure 3-6) to ON.
5 Turn AC VOLTAGE The ACVOLTAGE meter should The AC VOLTAGE meter
SELECTOR switch provide the correct indication at should provide the correct
(figure 3-5) to 460V each setting of the VOLTAGE indication at each setting
LINE and. in turn, PHASE SELECTOR switch. of the VOLTAGE PHASE
set the VOLTAGE SELECTOR switch.
PHASE SELECTOR
switch (figure 3-5) to
each position.
6 Turn the PLATE The PLATE ON lamp and the No additional voltages or

VOLTAGE SELECTOR
{figure 3-5) to
OCPERATE

PLATE HOURS meter (figure
3-5) on the operate transmitter
should become energized,

After a few seconds delay the TPA
PLATE VOLTAGE, PA PLATE-
VOLTAGE. 1PA PLATE CURRENT.
and PA PLATE CURRENT meters
(figure 3-5) gradually increase to
within £15% of normal indication,
The 10, 7% kv supply voltage is
monitored by the IPA PLATE
VOLTAGE meter: the 21.5 kv supply
voltage is monitored by the PA
PLATE VOLTAGE meter. The
10.75 kv plate current is monitored
by the IPA PLATE CURRENT meter:
the 21,5 kv plate current is monitored
by the PA PLATE CURRENT meter.

All transmitting set meters should
provide typical indications specified
by the calibration chart at each station.

indicator lamps on the
transmitter group go on,
however the ready circuit
in the transmitter control
equipment is energized.

The IPA PLATE VOLT-
AGE, PA PLATE VOLT-
AGE, IPA PLATE
CURRENT. and PA
PLATE CURRENT meters
should indicate zero.

3-20
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AN/FPN-44A CG-273-136 Table
OPERATOR'S SECTION ‘ 3-11A

TO PLACE TRANSMITTER IN ‘'READY" STATUS:
(i::) 1. WITH TRANSMITTER ENERGIZED AND
i FILAMENTS ON, PLACE "BIAS & LOW
VOLTAGE' (1A53A2S7) '"ON'"' AND
PLACE "'PLATE VOLTAGE" SWITCH
(1453A2518) IN THE "OPERATE"

O
O

O O
¢ O

O
O

g POSITION.
PLATE
2. PLACE "'LOCKOUT-READY" SWITCH
| ® 2| ® (1A1251) IN THE "READY'' POSITION.
(57 NOTE: A TRANSMITTER CANNOT BE
ﬂ o N PLACED ON-AIR IF IT IS NOT IN
READY STATUS,

‘ oFF
1 BIAS B Low
i POw/EF SUPPLY COMTPOL - INDICATGR.  1AS3AL VeLrace

1 LOCROUT é READY

INBICATOR. PANEL 1AVZ

TRAMS 1
oN ANT

LOCAL QelheTE

®

LEADY Fol TRARSFER.

TO SWITCH FROM LOCAL TO REMOTE CONTROL:
I. PLACE BOTH TRANSMITTERS [N "READY" STATUS.
2. THE "READY FOR TRANSFER'® LAMP (5DS5) SHOULD NOW BE ILLUMINATED.
3. PUSH THE "“HOLD DOWN DURING TRANSFER' SWITCH (555) ANG PLACE THE ''LOCAL/REMOTE"
SWITCH (552) IN THE "REMOTE'' POSITION, RELEASE THE "'HOLD DOWN DURING TRANSFER'
SWITCH.

T0 SWITCH FROM REMOTE TO LOCAL CONTROL:
1. PLACE THE "B+ SWITCH (5%1) OR (583) FOR THE OPERATE TRANSMITTER IN THE “'ON'' POSITION.
2. THE '“READY FOR TRANSFER" LAMP (5DS5) SHOULD NOW BE [LLUMINATED,
3. PUSH THE "'HOLD DOWN DURING TRANSFER' SWITCH {555) AND PLACE THE “'LOCAL/REMOTE' SWITCH {552)
IN THE "LOCAL" POSITION, RELEASE THE *'HOLD DOWN DURING TRANSFER' SWITCH.

TO SWITCH TRANSMITTERS WHEN OPERATING IN LOCAL CONTROL:

1. PLACE THE “B+' SWITCH (5S1) OR (553) FOR THE STANDBY TRANSMITTER IN THE "OFF" (i.e. down)
POSITION.

2. PLACE THE “BIAS & LOW VOLTAGE' SWITCH (TA53A2S7) AND THE "PLATE' SWITCH (1A53A2518) ON THE
STANDBY TRANSMITTER IN THE "OPERATE" POSITION,

3. PLACE THE ''LOCKOUT-READY" SWITCH (YA12S1) ON THE STANDBY TRANSHITTER IN THE "READY" POSITION.

L. PLACE THE "B+ SWITCH (551) OR (§53) FOR THE OPERATE TRANSMITTER {N THE “OFF" (i.e. down)
POSITION. PUSH THE LOCAL CONTROL "'OPERATE SELECT" SWITCH (554) OR (5$6) FOR THE DESIRED
TRANSMITTER. PLACE THE "B+ SWITCH (5S1) OR (553) FOR THE NEWLY SELECTED OPERATE TRANSMITTER
IN THE "ON'* POSITIQN.

Table 3-11A Local and Remote Operation

CHANGE 3 3-20A/3-20B




AN/FPN-44A CG-273-136 Table
QPERATOR'S SECTION 3-12

TABLE 3-12. FUSE REPLACEMENT DATA

RATING RATING
FUSE SYMBOL AMPERES VOLTS FUSE SYMBOL AMPERES VOLTS
Amplifier Group 1A4 Electrical Equipment Rack 1A11 (Cont)
F1 0. 20 250 (Slo-Blo) F19 25 250 (Slo-Blo)
F2 2 250 (Sio-Blo) F20 25 250 (Slo-Blo)
F3 0.20 250 (Sto-Blo) F21 25 250 {Slo-Blo}
F4 2 250 (Slo-Blo) F22 25 250 (Slo-Blo)
F5 8 250 (Slo-Blo) F23 25 250 (Slo-Blo)
F6 6 250 (Slo-Blo) Relay Assembly 1A53A3 '
F7 8 250 (Slo-Blo) F1 1.8 600 (Slo-Bio)
F8 6 250 (Slo-Blo) F2 1.8 600 (Slo-Blo)
moo mEwl R e
13 . 250 (S10-Bl0) F4 1.8 600 (Slo-Blo}
¥5 1.8 600 (Slo-Blo)
Fl4 7 250 (Slo-Blo) 6 L8 600 (Slo-Blo)
F15 2 250 (Sto-Blo) 7 L8 600 (Slo-Blo)
F16 2 250 (Slo-Blo) 8 1.8 600 (Slo-Blo)
F17 ! 250 (Slo-Blo) F9 1.8 600 (Slo-Blo)
F18 ! 250 (Sio-Blo) F10 30.0 250 (Slo-Blo)
Power Supply 1A4A1l F11 80.0 250 (Sle~Blo)
F1 . 0.T5 250 F12 80.0 250 (Slo-Blo)
F2 0.75 250 (Slo-Blo) F13 80.0 250 (Slo-Blo)
F3 0.75 250 (Slo-Blo) F18 8.0 250 (Slo-Blo)
F20 8.0 250 (Slo-Blo)
Oscilloscope Control 1A4A3 F21 8.0 250 (Slo-Blo)
F1 0.5 250 (Slo-Blo) F35 20.0 250 (Slo-Blo)
Electrical Equipment Rack 1411 F38 20.90 250 (Slo-Blo)
F37 20.0 250 (Slo-Blo)
F4 15 500 F38 2.0 250 (Slo-Blo)
F5 15 500
- 5 500 F39 2.0 250 (Slo-Blo)
F40 8.0 250 (Slo-Blo)
F7 15 500 (Slo-Blo)
oo ' 500 (Sio-B10) F41 1.0 600 (Slo-Blo)
F42 1.0 600 (Slo-Blo)
F9 15 500 {Slo-Blo)
F10 : 80 250 Fuse Panel 1AS53A3A2
Fi1 80 250 F1 800 500
F12 80 250 F2 ' 800 500
F13 15 500 (Slo-Blo) F3 800 500
Fl4 15 500 (Slo-Blo) 208 V Voltage Regulator 1AS3A3A3
F15 15 500 (Slo-Blo) F1 3 250
Fié 25 250 (Slo-Blo) Regulator Control Panel 1A53A3A4
F17 25 250 (Slo-Blo) 1 5 250
Fl8 25 250 {Slo-Blo} F2 .95 250

ORIGINAL 3-21 3-22




Attachment 1 to Enelosure (4)

AN/FPN-44 /448 LORAN-C TRANSMITTER
DESLOT AND NON-DESLOT OPERATING PROCEDURES

1. When both transmitters are in the DESLOT mode of operation, the Local
Control Unit will have its READY FOR TRANSFER indicator, the REMOTE indicator,
and either the TRANSMITTER No., 1 ON ANTENNA or TRANSMITTER No. 2 ON ANTENNA
indiecator 1lit.

2. If DESLOT mode is the authorized normal operating mode, switch to NON-
DESLOT mode on both transmitters when the standby transmitter is run-up into
the dummy load for routine maintenance or for taking readings. Once the
maintenance is completed, return the selector switches to the DESLOT mode,

3. When performing routine transmitter switches, place both transmitters into
the NON-DESLOT mode, The purpose of this is to reduce the amount of time that
the station will be off-air during the switch (approximately 15 seconds vs.
one-minute. After switching transmitters, return the mode selector to DESLOT,
if this is the authorized normal operating mode. Once the previous operate
transmitter has been switched to standby status, the transmitter will commence
a five-minute cool-down cycle, then secure itself, Once per month a DESLOT
transmitter switch shall be performed utilizing the SWITCH TRANSMITTERS switch
on the AN/FPN-60 (the purpose of this is to check-out the TAC and DESLOT
circuitry for proper operation).

4, During an automatic transmitter switch, when the transmitters are in the
DESLOT mode, the following indications will apprear on the Status Alarm Unit
(SAU): NO STBY XMTR, XMTR FAIL ON-AIR, and XMTR FAIL OFF-AIR indications will
appear for approximately five minutes, until the failed transmitter cools down
and then secures itself, If the failure is due to a 3=-Strike dropout, the
XMTR FAIL ON-AIR and NO STBY XMTR indications will remain. If an automatic
switch oececurs via operator intervention, the SAU will return to a HAPPY FACE
condition only after the five minute cool-down period.

5. When changing from NON-DESLOT to DESLOT mode of operation, proceed as
follows:

a, Ensure that the LOCAL CONTROL UNIT is in the LOCAL mode with the
standby transmitter B+ switch OFF. Place the BIAS & LOW VOLTAGE, TRANS FIL
and the POWER ON/OFF-RESET switches to the OFF position followed by placing
the DESLOT/NON-DESLOT switches in the DESLOT position., (Both transmitters)
This will permit the normal five minute cool down period.

b. Place the POWER ON/OFF-RESET, FILAMENT, and BIAS/LOW VOLTAGE switches
to their ON positions.

(%]

F.C. NO. TYPE 1 TO AN/FPN-44A LORAN~C TRANSMITTING SET
F.C. NO. 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET

N




Attachment 1 to Enclosure (4)

ec. With the DOOR INTERLOCK lamp 1lit and the PLATE VOLTAGE selector switch
in the OPERATE position, a READY FOR TRANSFER indication will be displayed on
the Local Control Unit as soon as the pumps and blowers stop.

d. The Local Control Unit may be placed in the REMOTE position.

6. When changing from DESLOT to NON-DESLOT mode of operation, proceed as
follows:

a, Ensure that the standby transmitter's B+ switch on the Local Control
Unit is OFF and place the Local Control Unit in LOCAL Control,

b, Place the BIAS & LOW VOLTAGE, FILAMENTS, and POWER ON/OFF-RESET
switches into their COFF positions.

c¢., Place the DESLOT/NON-DESLOT selector switch in the NON-DESLOT
position. (Both transmitters)

d. Run-up or test the transmitter as desired by placing the POWER ON/OFF-
RESET, FILAMENTS, BIAS & LOW VOLTAGE switches in their ON positions.

CAUTION

Do not attempt to operate the transmitters in opposite modes
while in REMOTE (i.e., one transmitter in DESLOT and the other
in NON-DESLOT). Such action will result in a dual transmitter
failure should the operate transmitter fail.

7. ‘The following indicators will be illuminated with the transmitter in
DE3SLOT ready remote:

208V EMERGENCY STOP POWER 1811F 4
460V EMERGENCY STOP POWER 1A11F5
DOOR INTERLOCKS 1811F6
OVER TEMPERATURE PLATE TRANSFORMER 1ATIFY
IPA OVERLOAD 1A11F8
PA OVERLOAD 1411F9
AC OVERLOAD TA11F10

F.C. NO, 5 TYPE 1 TO AN/FPN-4#A LORAN-C TRANSMITTING SET
F.C. NO., 28 TYPE 1 TO AN/FPN-44 LORAN-C TRANSMITTING SET

2




Attachment 1 to Enclosure (4)

. 3-53TRIKE 1AT11F11
LEFT 13T IPA CATHODE OVERLOAD TAT1F12
RIGHT 15T IPA CATHODE OVERLOAD
LEFT PA BIAS OVERLOAD
RIGHT PA BIAS OVERLOAD
WATER LEVEL
STANDBY
PA 1A6 INLET
PA 1A6 OUTLET
1A6V1 PA CATHODE
1A6V2 PA CATHODE
1A6V3 PA CATHODE

1A6VY4 PA CATHODE

ERRATA TO:
. F.C. NO, 5 TYPE 1 TO AN/FPN-U44A LORAN-C TRANSMITTING SET
F.C. NO., 28 TYPE 1 TO AN/FPN-U44 LORAN-C TRANSMITTING SET

3







AN/FPN-44A CG-273-138 Paragraph
PRINCIPLES OF OPERATION 4-1
SECTION 4
PRINCIPLES OF OPERATION

4-1. OVERALL FUNCTIONAL DESCRIPTION,

2. LIMITATIONS. - The functional and operation-
al descriptions presented in this section are limited
to the AN/FPN-44A equipment and the interface sig-
nais with other equipments of a Loran-C ground
station. The overall functional deseription of Loran-
C ground station equipment that includes a Loran
Transmitting Set AN/FPN-44A and the fundamental
concepts of the Loran system are beyond the scope
of this manual.

b. LORAN-C GROUND STATION, - A typical
equipment configuration at a Loran-C station,
shown in figure 4-1, includes: timing, pulse gener-
ation, and transmitter control equipment, Loran
Transmitting Set AN/FPN-44A, and an antenna.

The Loran Transmiiting Set consists of two func-
tionally identical transmitting groups, an antenna
coupler and a dummy load. Each transmitting

group interfaces with a pulse generator, and both
groups interface with a transmitter controiler.

Each pulse generator develops a transmitter
drive waveform (TDW) from timing signals received
from the timer set. The transmitter drive waveform
is shaped within the pulse generator to ensure that
the radiated Loran-C pulse has proper phase code,
balance, and shape characteristics. The operating
transmitting group amplifies the TDW and applies
the Loran-C pulse to an antenna via the antenna
coupler, while the standby transmitting group, is
connected to the dummy load.

The transmitter control equipment interface with
the Loran Transmitting Set provides for the follow-
ing functions:

- Selecting a transmitting group as the operating
group. .

- Monitoring the operational status 6f both trans-
mitting groups.

- Mornitoring the antenna current of the operating
transmitting group.

- Shutting down a transmitting group in an emer-
gency.

- Exercising the standby transmitting group into
the dummy load.

c. DEFINITIONS. - This paragraph provides the
definitions of terms which pertain to the Loran-C
system.

ORIGINAL

(1) AMPLITUDE DROOP. - This is the de-
crease in the peak voltage over the first eight
pulses in the pulse group.

(2) BASIC REPETITION RATE. - This is the
approximate rate at which a transmitter is single
pulsed or group pulsed.

(3) BLINKING. - This is the method by which
the transmitting stations indicate an error in system
timing accuracy to system users (vessels, aircraft)
and other transmitting stations.

{4) DOUBLE RATING. - A transmitter may
be group pulsed or single pulsed at two different
repetition intervals simultaneously. Double rating
is utilized when it is desired to cperate one station
in two chains.

(5) CROSS-OVER EFFECT, - This is the
disturbance of loran equipment, >r a loran pulse,
caused by a pulse group of one repetition interval
approaching and passing through coincidence with
a pulse group of another rate.

{6) GROUP REPETITION INTERVAL (GRI). -~
This is the basic timing interval in the loran chain.
Edch signal (M, X, Y and Z) is transmitted once
each interval from the corresponding transmitter.
The timing relationships of transmitting equipments
are such that the master (M) signal is transmitted
first, and the slave signals follow at fixed intervals
in the cycle in the order X, ¥, and Z.

(7) LORAN-C CHAIN. - This is a group of
three or more Loran-C transmitting stations having
a common timing reference.

{8) LORAN-C PULSE GROUP. - This group
consists of eight phase-coded pulses (nine for a
master station) transmitted by a Loran-C station.

(9) LORAN PAIR. - The M-X, M-Y, and M-Z
signal combinations each comprise a loran pair.
Time-difference measurements are made between
the signals of any pair or alil three pairs.

{10) MASTER STATION (M). - This station is
one of the group of Loran-C transmitting stations
operating on a predetermined pulse repetition inter-
val. It precisely maintains its assigned repetition
interval and carrier frequency.

4-1
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(11) SECONDARY STATIONS (X, Y, Z). -
These stations are the Loran-C stations whose trans-
missions, when individually paired with the transmis-
sion of the master station, constitute a Loran-C pair.
Each secondary station maintains an accurate fixed
time delay between the master station transmissions
and transmission of its own signal,

(12) PHASE COHERENCE. - A loran signal is
phase-coherent when its rf cycles have a direct,
fixed relationship to the pulsed envelope. Similarly,
two 100 kHz ew signals are phase-coherent if they
are maintanined at a desired phase relationship
with respect to each other.

(13) PULSE BEGINNING. - The point at
which the amplitude of the rf signal reaches one-
half of one percent of the peak amplitude of the
pulse is considered the pulse beginning,

(14) STANDARD SAMPLING POINT. - All
measurements in the Loran-C system are referred
to a standard sampling point. It is defined as being
the point 25 microseconds after the beginning of the
pulse.

{15} STANDBY TRANSMITTER. - Normally,
two transmitter groups are provided at the master
and each slave station. The transmitter group not
operating is termed the standby transmitter.

4-2. FUNCTIONAL DESCRIPTION.

a. LORAN TRANSMITTING SET AN/FPN-44A. -
The basic function of the Loran Transmitting Set
(figure 4-2) is to amplify transmitter drive wave-
form (loran-C pulse) signals from the transmitter
control equipment and couple the amplified signals
to an antenna. The loran transmitting set consists
of two functionally identical Transmitting Groups
OT-96/FPN-44A, an Antenna Coupler CU-2171/ |
FPN-44A, and an Electrical Dummy Load DA-320A/
FPN-44, Since both transmitting groups are function-
ally identical, only one is shown in figure 4-2. Each
transmitting group includes the following equipment:
Amplifier Group 0G-159/FPN-44A (1A4), Radio
Frequency Amplifier AM-3774/FPN-44 (1A5 through
1A10), Electrical Equipment Rack MT-2929/FPN-

44 (1A11), Indicator Panel SB-1894A/FPN-44 (1A12),
Low Pass Filter F-1428/FPN-44A (1A20), Electron
Tube Liguid Cooler HD-601/FPN(1A2), and Power
Supply Set OP-109/FPN-44A (1A53),

The Loran Transmitting Set receives transmitter
drive waveforms (loran-C pulses), trigger signals,
and contreol signals from transmitter control equip-
.ment, The station provides 460 vac, three phase,
50/60 Hz and 208 vac, three phase, four wire, 50/60
Hz power to operate the Loran Transmitting Set. In
addition, 120 vac, single phase, 50/60 Hz power is
supplied for lighting and convenience outlets. The
loran transmitting set supplies the transmitter
control equipment with four equipment status in-
dications and an antenna current indication. The
transmitter control equipment control signals perform
the following functions:

changes made bir Field Change No. 3.
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~ Select one of the two transmitting groups as
the operating group and the other ag the standby
group,

- Test the standby transmitting group using the
dummy load.

- Shut down either transmitting group completely.

The four status signals sent to the transmitter
control equipment from each transmitting group
indicate the following conditions:

- The cooling system is operating properly;
that is, the cooling equipment metors have been
turned on, inlet and outlet water temperatures of
PA cooling system are within limits, the water in
cooling system tank is at proper level.

- The filaments are heated, bias and low vol-
tages are normal, and {ransmitting group is under
remote control.

- Filaments are heated, bias voltages are nor-
mal, and the 460-V voltage regulator has been
turned on. The transmitting group is either under
local or remote control.

- Plate voltages are at their proper operating
levels,

In normal operation, a transmitting set operates
with one transmitting group on the air and the other
group in standby mode. The transmitting group
selected as the operate group performs as follows:

"The Loran-C pulses are connected to two dual pen-

tode voltage amplifier stages by the operation of a
voltage sensing and signal control relays. The voit-

age sensing relay connects the input pulses to the

amplifier only if the high voltages are near proper
operating levels. The signal control relay selects a
fixed level input. A gain balance control provides for
balancing the input signal between the voltage ampli-
fiers. The outputs of the voltage amplifiers are
applied to the first intermediate power amplifier
{IPA}. The second IPA is a dc coupled cathode
follower which drives the power amplifier (PA)
grids. The PA employs water cooled type F1086
triodes. The PA plates commect to the PA tank

(1A5) which provides transformer coupling to the
antenna circuit. A low pass filter (1A20) in the
circuit suppresses unwanted harmonics. Transfer
relays in the antenna coupler switch the output of
the cperate transmitting group to the antenna and
the output of the standby transmitting group to the
dummy load. The antenna coupler houses the load-
ing coil which resonates the antenna.

The standby transmitting group can operate in
three modes: standby, standby test and loeal. The
standby mode is the normal operating condition.

In this mode, cooling, filament, and bias power is
applied and the Loran-C pulse inputs are terminated.
In the standby test mode all power is applied and
the Loran-C pulse inputs are connected to the vol-
tage amplifiers. However, unlike the operate mode,
the PA output is connected to the dummy load. In
the local mode, control is passed from the trans-
mitter control equipment to the local controls.
"NOTE: NOT corrected to indicate

-See Supplement to Technical Manual for

f./c. A0 LORAN Transmitting Sets AN/FPN-44A, AN/FPN-44 and AN/FPN-45."
2
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The PA output is also connected to the dummy load
in the loeal mode.

Ancillary circuits in the loran transmitting set
include the following:

- Regulated high voltage power supply.

- Standby transmitting group testing using the
dummy load.

- Regulated filament and bias supplies.
- A water cooling system for the PA tubes.

- An oscillescope control unit which can be
switched to monitor waveforms in the transmitting
group. Associated switching circuits can select
individual pulses or an entire pulse-group for exam-
ination. -

- A system of control circuits to ensure applica-
tion and removal of voltages in proper sequence o
prevent damage to the vacuum tubes,

- A system of control circuits to prevent com-
ponent damage by removing power in the event of an
overload.

- A system of interlocks to protect operating
personnel from contact with high voltages.

b. POWER SUPPLY SET OP-1080 FPN-44A
(1A33). -

(1) PURPOSE. - Power supply sel 1A53
{figure 4-3) provides the following vollages:

- Regulated 21. 95 kvdc for power amplifier
tubes.

- Regulated 10. 75 kvde for first and
second intermediate power amplifiers,

- Regulated -5 kvde for bias in second
intermediate power amplifier.

- Regulated 500 volts dc for screen grid
voltage in amplifier group 1A4 and for the 250-volt
regulator {(1A4A1A1).

- Regulated 208 vac for filaments and PA
bias power supply.

(2) POWER SUPPLY ASSEMBLIES - The
power supply set consists of assemblies and sub-
assemblies. Table 4-1 identifies these assemblies
and subassemblies and defines their functions.

{3) OVERALL DESCRIPTION. - The power
supply set, controlled by internal and external

CG-273-136
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signals, supplies regulated and unregulated power
to operate a transmitting group. Figure 4-3 shows
the functional relationship between the various
assemblies of the power supply set as well as its
interface with the other assemblies of a loran trans-
nitting set and the remote transmitter control
equipment.

External and internal control of the power supply
set is determined by the status inputs from the cool-
ing system, interlock, voltage and current sensing
circuits: mode signals: emergency stop and switch
settings. The sensing circuit inputs provide person-
nel and equipment protection. The mode signais
select one of the transmitting groups as the operate
group. The local-remote input determines the con-
trol point for the plate power supply (local control at
the transmitter or remote from the transmitter
control equipment}. Control logic sequentially
enables the distribution of power to the control
circuits, cooling system motors, filaments, bias,
and plates,

Power supply set sequential operation is as
follows:

- Circuit breaker control applies 208 vac, 3
phase, 60 Hz station power to the 208 vac voltage
regulator and to control circuits including antenna -
dummy load swifching.

- Control logic to motor control circuits enables

the distribution of unregulated 208 vac, 3-phase
power to cooling system motors.

- Control logic enables regulated 208 vac. 3
phase power to filament transformers in radio
frequency amplifier 1A6 and amplifier group 1A4.

- Control logic enables regulated 208 vac. 3-
phase power to bias power supplies in 1A53A6 and
amplifier group 1A4 when interlock switches are
closed. The bias power supplies provide -5 kvde
and 500 vdc to amplifier group 1A4 circuits. The
regulated 208 vac. 3 phase power to 1A4 supplies
power to PA bias power supplies. A resistor
assembly (IA53A23) acts as a bleeder for the -5
kvdc and 500 vde supplies.

- When the 460 vac circuit breaker is closed.
control logic enables the operation of 460 vac vol-
tage regulator which supplies phase angle control
of the ac voltage to the primary of the high voltage
transformer (1A53A6T1). The high voltage power
supplies provide 21.5 kv and 10. 75 kv lo the power
amplifier tubes and [PA's, Resistor assemblies
{1A53A19 and 1A53A20) discharge the high voltage
circuits when bias voltages are off. Voltage divider
(1A53AT) supplies a sample of the high voltage as a
regulator control voltage.
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TABLE 4-1, POWER SUPPLY SET OP-109/FPN-444A (1A53) FUNCTIONS

REF, DES. NOMENCLATURE FUNCTION
1A53A1 Relay Assembly Discharges 21.5 kv and 10. 75 kv circuits when bias
RE-1112/FPN-44A and low voltage voltages are off,
LA53A2 Control-Indicator Controls and monitors ac input, 21.5 kv, 10.75 kv,
C-10034/FPN-44A -3 kv, 500 v, emergency stop, three strike, overload,
overtemperature, filament circuits. Provides fuse
status indicators for power supply set units.
1A53A3 Relay Assembly Controls 208 vac and 460 vac. Using relay logie,
RE-1113/FPN-44A controls operation of loran transmitting set, with
inputs from sensing circuits. manual controls, and
remote transmitter control equipment circuits.
1A53A3A1 Voltage Regulator Regulates 460 vac for 21,5 kv and 10, 75 kv circuits.
CN-1473/FPN-44A
1A53A3A2 Fuse Panel Mounts fuses for 1A53A3A1
1AS3A3A3 Voitage Regulator Regulates 208 vac
1A53A344 CN-14T72/FPN-44A
1A53A4 Instrument Shunt Senses 21.5 kv and 10.75 kv overloads. Samples
MX-9783/FPN-444A 21.5 kv and 10. 75 kv circuit currents for meters.
1A53A5 Power Supply Supplies 21.5 kv, 10.75 kv, -3 kv, 300 v power,
1A53A6 PP-TI05/FPN-44A Provides discharge and bleeder resistors for power
1A53A19 supplies.
1A353A20
. . 1A53A23
1A53A7 Voltage Divider Samples 21.5 kv and 10. 75 kv voltages for meters.
CN-1474/F PN -44A Senses 21.5 kv overvoltage. Senses -5 kv circuit
voltage to enable high voltage turn on. Provides
. control voltage to 460 vac voltage regulator.

¢. ANTENNA COUPLER CU-21T1/FPN-44A(3)
AND ELECTRICAL DUMMY LOAD DA-3294/
FPN-44(4) - The antenna coupler receives the high
level output of both transmitting groups, couples
the operating fransmitting group to the antenna, and
the standby transmitting group to a tuned resistive

load in the dummy load.

The following functions occcur within the antenna

coupler:

- Vacuum relays interchange the transmitter
outputs between antenna and dummy load in accord-
ance with the transmitting group selection command
from the fransmitter control equipment.

- An rf current transformer provides for moni-

toring antenna current.

- An rf current transformer provides for remote
monitoring of the standby transmitting group.

- A front panel meter indicates the rms antenna

- Interlock circuits prevent application of power
in the event doors are opened.

The following functions occur within the dummy
load:

- Forced-air-cooled resistors dissipate the rf
poOwWer.

- A high power rf capacitor and inductor series-
resonates the transmitter output reactance.

- Remote-controlled motor starters apply forced
air when plate voltage is switched on for standby
transmitting group.

- Interlock circuits prevent application of power
in the event of air-failure or open doors.

4-3. CIRCUIT DESCRIPTION.

a. GENERAL, - This section describes the

Loran Transmitting Set circuits. The descriptions
reference functional block diagrams, timing dia-

. current.

- Front pane!l indicator lamps denote which
fransmitting group is connected to the antenna.

ORIGINAL

grams, simplified schematics, and detailed schem-
atics. The detailed schematic diagrams are
contained in Section 6.
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b. AMPLIFIER GRCOUP OG=159/FPN-44A AND
RADIC FREQUENCY AMPLIFIER AM-3774/FPN-44.
Amplifier group 1A4 (figure 6-33) provides vol-
tage ampilification of the input signal for excitation
of the power amplifier tubes. Circuits are included
for monitoring, coordination of the signal level with
plate voltage control sequence and biasing provi-
sions to prevent pulse ringing at the final output.
The amplifier group, in addition to the components
mounted on its frame, consists of power supply
1A4A1 (which includes a + 250 vdc regulator
1A4A1A1), oscilloscope conirol 1A4A3 (which
inciudes trigger selector 1A4A3A2 and negative
power supply 1A4A3Al), bias pedestal generator
1A4A5, and bias pedestal power supply 1A4A4.

The Radio Frequency Amplifier AM-3774/
FPN-44 (figure 6-41) consists of the fpllowing units:
power amplifier tank (1A5), power amplifier tube
rack {1A6) and four resistor racks {(1A7 through
1A10).

(1} MAIN FRAME CIRCUITS. -

(2) GENERAL. - The intermediate power
amplifiers increase the signal level to provide ex-
citation of the proper level for the power amplifiers.
To obtain the voltage swing required by the power
amplifiers, amplifier group 1A4 is connected as a
two-stage push-pull voltage amplifier and an output
cathede follower,

The input pulse signal from the transmitter con-
trol equipment, connected at comnector CP1, is
applied to an impedance -matching phase splitting
transformer T12. The transformer output provides
two signals equal in amplitude, but 180 degrees out-
of-phase which drive \the push-pull system.

The amplified cutputs from the first [PA stages
are then fed to the second IPA stages which provide
power amplification to drive the transmission lines
between amplifier-oscillator group 1A4 and the rf
amplifier,

(b} PHASE SPLITTER CIRCUIT. - The
phase splitter circuit and its associated controls

include transformer 1A4T12, relays 1A4K9 through ﬁdplﬂ !

1A4K12, STANDBY LEVEL control-tA4R3+3, and !
GAIN BALANCE control 1A4R217, The input signal
to the phase splitting transformer 1A4T12 is receiv-
ed from the transmitter control equipment. The
equal in amplitude but 180-degrees out-of-phase
transformer output is connected to the voltage ampli-
fier circuits if relay 1A4X10 is not energized. BHalay.

the proper-operating level-as—sensed hy relay 1A4KTL
hic} - lag. LA4KTT WHITh-disabl &y

5 .

am) ? Relay KI0 is alse-ener-

gized when the QUIESCENT METER switch 1A482

is turned to either the RIGHT or LEFT position.

Relay 1A4K9, which is energized in the local (main-

tenance) mode, provides for varying the input level

by adjusting 1A4R212, GAIN BALANCE control

4-10

CG-273-138

AN/FPN-44A
PRINCIPLES OF OPERATION

1A4R217 equalizes the inputs to the voltage ampli-
fier stage.

(c) VOLTAGE AMPLIFIER CIRCUITS. - The
voltage amplifier stage amplifies the outputs from
the phase splitter to the level required by the first
IPA. The tubes in each push-pull channel are con-
nected in parallel pairs for lower cutput impedance
and therefore, less loss of high-frequency response
due to the input capacitance of the next stage shunt-
ing this output impedance.

(d} FIRST INTERMEDIATE POWER AMPL] -
FIER. - The first [PA is a tuned tetrode amplifier
furnishing the principal signal voltage ¢ain in the
loran transmitting set. The plate circuft consists of
transformer 1A4T11, hined by the series combina-~
tion of the output capacitors of 1A4V7 and 1A4V3,
the input capacitors of 1A4V9 and 1A4V10, and the
series combinations of capacitors 1A4C36 through
1A4C47. The bandwidth of the plate circuit is
established by resistive loading consisting of resis-
tors 1A4R34 through 1A4R63 in series.

The stage operates in push-pull Class B in which
the plate current of both tubes in the absence of
signais is biased near cut off. Negative signal
swing at either grid cuts the tube completely off,
while positive signal swing at the opposite grid
causes an increase in plate current. This produces
an increased voltage drop across the load, and
thereby produces an cutput. A positive grid voltage
swing, therefore, produces a negative half-cycle of
plate voltage swing.

The first [PA is capacitively coupted to the
second IPA, which also operates Class B, There-
fore, the negative going plate swing of each first
IPA is not directly amplified. It is, however,
inverted in polarity by T11 which produces a posi-
tive swing at the opposite plate. This positive
voltage is the effective signal applied to the grid
of the following stage.

As the first [PA is a tetrode, protective facili-
ties have been provided to prevent the screen grids
from exceeding their rated dissipation. This con-
dition can occur when the plate voltage is too low,
as happens when power supply set 1A33 begins its
slow start. Relay 1A4K3 delays the appligation of
screen voltage until the plate voltage has increased
to an adequate level. Resistor 1A4R66 serves as
a screen grid leak to keep the screen at ground
potential before voltage is applied. Resistor
144R105 and capacitor 1A4C35 perform the dual
function of ripple filter and pulse-current energy
source for the screen circuit.

{e) SECOND INTERMEDIATE POWER
AMPLIFIER, - One stage of dc coupled current
amplification is provided in the form of a dc coupled
cathode follower to drive the next stage which is the
final power amplifier,

—ORIGINAL ™
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The signal applied to the second IPA grid does not
exceed the bias, so no grid current flows in this
stage. Class B biasing produces a half-wave recti-
fied cathode-current waveform., This current flows
in the grid-cathode resistor and develops a positive-
going voltage on the cathode and on the succeeding
grid. When the resistor voltage drop exceeds the PA
bias, grid current flows, so that the second IPA
cathode current thus divides between the resistor

and the PA grid.

The peak signal currents represented by the
arrows in fipure 4-4 are far beyond the peak current
capability of the d¢ power supplies. The second IPA
plaic bypass and PA grid bypass capacitors are the
energy storage sources for the heavy grid cathode
circuil currents. Between loran pulses, the plate
bypass is recharged by the series combination of
the 10.75 kv supply and the PA hias supply. The PA
grid bypass recharges from the PA bias supply alone.
As this recharge cannot fully take place between
pulses, the droop in voltage at these capacitors dur-
ing the pulse group may be overcome by increased
drive from pulse-to-pulse which is produced by
droop compensation in the driver equipment,

() BIAS PEDESTAL GENFRATOR 1A4A5. -
Bias pedestal generalor 1A4A5 (figure 6-40) and
its associated power supply (1A4A4) arc located in
amplifier group 1A4,

The purpose of the bias pedestal generator is to
bias the 2nd IPA and PA tubes into Class B operation
during the pulse and to shorten the ri output pulse of
the transmitter by reducing "ringing” of the trans-
mitter power amplifier output circuit,

Positive-going 350 micrusecond pedestals from
1A4A3A2 arc applied al the input ol the Bias Pedestal
Generator.,  The inpul signal is phasc inverted hy
class A ampliflier VI and applied as i negative pulse
to normaually heavily conducting power umplifier V2.
The vutput of V2 is 4 pusitive pulse that overcomes
the blocking bins applied lo power ouipul amplifier
V3, driving il into heavy conduction. The heavy V3
cathode current through the primary of culput trans-
former T1 generates a high pusitive voltape pulse
at the secondary of T1, Diodes CRI through CRS,
capicitor C7, resistors R23 and R24, and variable
resistor 1A4A5R32 form a positive clipping network
thal maintains a constanl output voitage level of
pedestal pulses.  Diodes CR6 Lhrough CR10, capac-
itors C8 and C9. and variable resistor 1A4A5R31
clip the negalive output voltage that is develuped
across the secondary of transformer T1 when the
pusilive driving pulse applied to power amplifier
V3 ends. Variable resistors 1A4A5R31 and
1A4A5R32 permit adjustment of the clipping level.
while variable resistor 144A5R14 provides adjustient
for bias pedestal amplitude. The positive bias ped-
estal pulse is applied to the grids of second IPA tubes
1A4V9 and 1A4V10 via capacitors 1A4C51 and 1A4C54
and the series connected resistors 1A4R34 through
1A41R63; this reduces the second IPA tube fixed bias
for Lthe duration of the hias pedestal pulse. Cathode
follower action of the second IPA tubes applies the
hias pedestal voltage and superimposed rf pulse to
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the grids of power amplifier tubes 1A6V1 through
1A6V4. The bias pedestal causes the power amplifier
tubes to draw additional de plate current, thus lower-
ing their plate resistance; this plate resistance is
effectively across the power ampiifier output tank
circuit and the resultant damping action reduces
"ringing" in the circuit. The bias pedestals also
reduce the droop of the rf output pulse groups.

(¢} BIAS PEDESTAL POWER SUPPLY
1A4A4 (See figure 6-39). - A single-phase bridge
rectifier and a single-section choke input filter pro-
vide +350 volts dc for use as plate voltage on the out-
put tube of bias pedestal generator 1A4A5, Step-up
transformer T1 supplies the bridge rectifier CR1
through CR4. The filter, comprising L1, C6, and
C1, reduces ripple to an acceptable level. Bleeder
resistor R2 provides a fairly heavy constant load to
maintain good regulation for wide ranges of pedestal
loads. Filament voltage for the bias pedestal gen-
erator tubes is provided by step-down transformer
T2.

{2) POWER SUPPLY PP-7304/FPN-44A, -
Power connector 1A4A1J1, blown fuse indicators,
coaxial connectors 1A4A1J3 and 1A4A1J4, and coax-
ial cable termination resistors 1A4A1R1 and 1A4A1R?2
are mounted on power supply 1A4A1 (figure 6-34).
The power connector connects 208 vac regulated and
+500 vde from the main chassis of the amplifier
group to the +250 volt regulator 1A4A1A1, and +250
vdc from the regulator to amplifier group main
chassis. The coaxial connectors connect the antenna
current sample from »f current transformer 1T1
to the oscilloscope control 1A4A3 and to coaxial
connector 1A4.714,

{a) +250 VOLT REGULATOR 1A4A1A1. -
The +250 volt regulator (figure 6-35) supplies +250
vdc regulated to electron tube circuits in the low-
level amplifiers in amplifier group 1A4.

The input to the regulator is +500 vde from the
primary power supply. The +250 vdc output is con-
trolled such that any variation of input voltage or
changes in load within the specified limits of these
devices does not change the output value of +250 vdc.
The regulator operates on the principle of an auto-
matic variable voltage divider. Tubes V1, V2, and
V3 function as controlled variable resistive im-
pedances.

The circuit is initially adjusted to give +250 vdc
across the specified load. If for any reason the
voltage of +250 vde should increase, the impedance
of tubes V1, V2, and V3 also increases, causing the
voltage drop across them to equal the increase in
voltage. Thus, the veoltage available for the load
remains at +250 vde.

If the output voltage should tend to decrease, the
impedance across these tubes also decreases, main-
taining the correct voltage across the external load.
Tube V4 is the voltage sensing element in the regu-
lator. Should the output fall below +250 vdc, the
voltage across voltage divider R25, R26, and R27
decreases. A proportional voltage decrease is
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obtzined at the arm of potentiometer R26 which is
connected to the cathode (pin 3) of V4.

Since the grid (pin 2) of V4 is held at a constant
voltage by voltage reference tube V5, the grid-to-
cathode voltage becomes less negative causing the
current to increase and the plate voltage {pin 1) to
fall. This voltage decrease is coupled to the grid
(pin 7) of V4, causing the plate current to decrease
and the plate voltage (pin 6) to rise. This rise is
coupled to the grids of V1, V2, and V3 through grid
resistors R6 and R11, R16 and R22, and R23 and
R29, respectively. This increase of grid voltage
lowers their cathode-to-plate impedance. There-
fore, the voltage drop across these tubes decreases,
raising the output voltage level to +250 vde.

The reverse procedure occurs when the load volt-
age increases. Diode 1A4A1A1CR1 is a protective
device limiting the positive grid bias that can be
applied to tubes V1, V2, and V3, Should the voltage
at the plate (pin 6) of V4 attempt to rise higher than
the voltage at the bottom of R12, CR1 would conduct
and ciamp pin 6 to R12. This would limit the grid
bias of tubes V1, V2, and V3 to the voltage drop
across cathode resistor R12. Since voltage refer-
ence tubes are noisy devices, a noise suppression
filter consisting of resistors Rl 7, R19 and capacitor
€3 is inserted between voltage reference tube V5 and
the grid (nin 2) of V4. Resistor R19 and capacitor
C3 act as an RC filter which attenuates frequencies
at terminal 3. Resistor R17 serves as a parasitic
suppressor. To ensure that the maximum filament-
to-cathode voltage rating is not exceeded on V1
through V4, a bias voltage from the voltage divider
consisting of resistors R2 and R3 is applied to the
center tap of filament transformer T1i.

(3) OSCILLOSCOPE CONTROL C-45584/
FPN-44. - Oscilloscope control 144A3 {figure 6-36)
allows for selection of pulses in different parts of
the transmitting set for examination on an external
oscilloseope. The control cireuits alsn contain the
selector switeh and voltmeter which permits
measurements of the output voltage of the +250,
-12. and -28 vdc power supplies.  Also contained
in the oscilloscope control are nesative power
supply 1A4A3AT (figure 6-37), which supplies -12
and -28 vde lo control eircuits in amplifier group
1A4. PA tube rack 1A6. indicator panel 1A12,
electron tube liquid cooler 142, power supply sel
1A53, antenna coupler (Unit 3) electrical dummy
load {Unit 4), and local control unit {Unit 3).

METER SELECTOR switch 1A4A352 provides for
connecting voltmeter 1A4A3M1 to the +250, -12,
and -28 vde power supplies. Since one meter move-
ment is used to measure these three voltages, three
external multiplier resistors are provided, the
proper value for each scule selected.

MONITORED CIRCUIT switch 1A4A351 is an 11-
position wafer switch and connects the ascilloscope
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to the desired circuit for observation. Resistor
1A4A3R4 provides the required termination imped-
ance for the external oscilloscope.

(8) TRIGGER SELECTOR/BIAS PEDESTAL
DRIVER 1A4A3A2, - Oscilloscope trizgers that
permit observation of any loran pulse are provided
by this assembly. Oscilloscope trigrers are
selected by means of SCOPE TRIGGER MODE
selector switch 1A4A384 and SCOPE TRIGGER
PULSE SELECTOR switch 1A4A333, The mode
selector switch permits individual examination of
either the A phase code groups, the B vroups, or
both, superimposed. The pulse selector switeh
bermits vbservation of any one of the nine pulses
withuut a delayed oscilluscope,

The 1A4A3A3 printed cireuit card also contains
the circuiicy which develops the rectangular drive
pulse for the Bias Pedestal Generator {Unit 1A4A3),
The Bias Pedestal Interval circuitry is not used in
the AN/ FPN-44A transmiiter, Although the printed
circuit card is not field repairable, the theory uf
uperativn is presented below.

The circuitry of 1A4A3A2 is divided inty three
main functivns (Refer to figure 6-38), These func-
tions are:

- triguer splitter

- bias pedestal driver

- lriguer selector

The input signal to the TS, BPD board is the sum
of Early Trigzer (ET) and Multipulse Trigrers (MPT)
developed in the timing equipment. ETs and MPTs
are multiplexed by applyinu inuppusite phase W each
other and appear al the transmitter ona balanced
95-ohm transmission line,

The trigger splitter geparates the multiplexed
input triggers and develops four vulput signals, each
5 microseconds wide. These outpuls are shown un
figure 6-38 as ET, MPT and their complements, ET
and MPT. A fifth output of the trigwer splitter is a
300 microsecond MPT pulse tu the unused Bias
Pedestl Intervat circuit,

The purpuse of the Trigger Selectur circuit is
o develop a 70 microsecond vscilloscope trigper
pulse fur use in lransmitter testing, Inputs tu the
C-SEL-1 circuit are ET, MPT and ET. When the
MODE switch, 1A4A384, is in the NORMAL position,
every 70 microsecond pulse from the ovne-shot
multivibrator, Ul4, will appear at the ovutpul, When
in either A or B position, every other 70 micro-
second trigger will appear due to the J-K Flip-Flop,
U2 and yate, U7,

The one-shot is driven by the decoder-driver, 13,
The decoder state is determined by the PULSE SELEC-
TOR switch, 1A4A3S3, which is a Nines Complement
Binary Coded Decimal switch. The following table
shows the state of the four input lines from the switch
for various positions.
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1A4A383 g "4t 2 "
position Pin 31 Pin 35 Pin 44  Pin 61
0 HI LO LO HI
1 HI LO Lo LO
2 LO HI HI HI
3 LO HI HI LO
4 LO HI LO HI
5 LO HI LO LO
6 L0 Lo HI HI
Tt Lo LO HI LO
8 LG LO LO HI
9 LO LO LO L
HI=0VDC
LO = -12 VDC

The ET is applied at the input of a 50 microsecond
one-shot, pin 6 of Ul4. The 50 microsecand gate is
combined with the inputs from the PULSE SELECTOR
switch and applied to the decoder ~driver.

When 1A4A383 is in the "0 position, the ET is fed
to the 70 microsecond one-shot. When in any other
position, the appropriate MPT causes an output from
the decoder-driver.

The "0 position is generally used for viewing the
entire pulse group, while the other positions are for
viewing specific pulses. At secondary stations, there
is no oscilloscope trigger when 1A4A383 is in position
e

Inputs to the Bias Pedestal Driver {BPD) circuit
are MPT and MPT. The MPT input sets flip-flop, Ul,
and resets flip-flop, U2. The @ output of Ul is applied
to the input of a Schmidt trigger, U3, configured asan
oscillator. When the oscillations start, the gate at
the input of counter U4 is enabled. The counter is
controlled by the position of S1, a hexidecimal (16
position) switch located on the 1A4A3A2 printed
circuit card. MPT is applied to the counter through
the switch to preset the count. When Sl is in the 0"
position, the minimum delay of 20 mieroseconds will
occur. Each step of the switch increases the delayed
output of U4 by an increment of ten microseconds. The
maximum delay is 170 microseconds = 20 microseconds
+ 10 X fifteen. Figure 5-5 shows the timing relation-
ships.

The output of U4 is applied at the input of a one-
shot multivibrator, U9, which develops a rectangular
output pulse of 350 microseconds duration as deter-
mined by C8 and R14. The trailing edge resets the
input flip-flop, Ul, for the next input MPT pulse.

As shown in Figure 5-5. the delay switch 81, is
adjusted to position the bias pedestal drive so that it
precedes the drive signal.

(b) NEGATIVE POWER SUPPLY 1A4A3Al. -
The 120-vae input (figure 6-37) is appled through
step-down transformer T1 to a full-wave bridge
rectifier consisting of diodes CR1 through CR4. The
full-wave rectified output from this bridge is filtered
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by swinging choke L1 and capacitors C1, €2, C3,
connected in parallel. The -28 vdc output {rom the
filter is applied across a voltage divider consisting
of resistor R1 and Zener diode CR5. Diocde CRS
clamps its voltage drop at 12 volts. Therefore, the
output voltage taken at the junction of R1 and CR1 is
-12 vde. This voltage is applied as element voltages
for plug-in modules of trigger selector 1A4A3A2.
The -28 vdc is distributed to relay circuits in 1A4,
1A12, 1A52, 1A53, Unit 3 and Unit 4.

(4) POWER AMPLIFIER. - The PA stage
{figures 4-4 and 6-41) is a push-pull parallel triode
amplifier operating Class B. The tubes are biased
below cutoff until the bias pedestals occur. The
amplitude of the bias pedestals is adjusted to raise
the biasing level from below cutoff to the proper
operating point. Positive-going grid voltage pulses
produce plate -current pulses which flow to the plates
through the tuned PA tank circuit. Tight coupling
from each side of the push-pull plate circuit to the
output, results in the two "half-wave rectified”
currents, combining to form the desired symmetrical
carrier.

The PA plate-bypass capacitor is the energy
source for each individual half-wave pulse of 100-kHz
plate current, It recharges from the storage capaci-
tors on opposite half cycles through the flash-arc
current limiter resistor. The storage capacitor
recharges between pulse groups.

The PA tank circuit is divided into separate LC
sections for each tube. The series-parallel com-
bination of all the PA tuning capacitors, together
with the series-parallel combination of all the PA
primary coil sections resonates at 100 kHz. These
sections and the associated bypass and storage
capacitors are insulated from each other for the full
dc plate voltage. By this technique, the flash-arc
energy to be dissipated in a single tube is limited to
that available from one pair of storage capacitors.
The destructive power of the arc is thereby
substantially limited.

(5) PROTECTIVE CIRCUITS IN THE POWER
AMPLIFIERS. - Several stages in the AN/FPN-44
operate with plate potentials in the range of ten thou-
sand to twenty thousand volts. At these voltages, a
short-circuit in the form of an are may be momentar-
ily applied between the plate and all other electrodes.
This arc maintains itself until the plate voltage is
removed. This phenomenon requires the use of
several equipment protective devices.

First of all, the tube itself must be protected from
the burning damage of the arc. This is accomplished
by limiting the short-circuit current into the tube,
and providing a dissipation point for the short-circuit
energy that would otherwise be dissipated at the tube
electrodes. See figure 4-6, which illustrates a typi-
cal circuit configuration involved in the flash-are
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problem. Tracing the circuit from the arc back
along the plate and filament leads, it is seen that the
plate-bypass and storage capacitors are the original
sources of energy to the are, After these capacitors
discharge, the plate power-supply furnishes energy
up to its short-circuit capacity. The current-limit-
ing resistor provides the necessary dissipation until
the cathode overload relay can cause the removal of
high voltage.

At the initial instant of the arc, the current inrush
is limited to the plate voltage divided by the relatively
low-value of current limiting resistance and wiring
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inductance. The current value can be several thousand
amperes, with a very steep wavefront. Under these
conditions, the small inductances of the circuit wiring
can be subject to several thousand volts for a few
microseconds, so that inadequate insulation can be
punctured. The filament transformer leads can be
particularly vulnerable to this type of damage.
Varistors (thyrite discs) are provided, therefore,
from each filament lead to ground. These devices
decrease in resistance rapidly as the voltage across
them is increased. The device selected for the PA
filament circuits limits the surge to about 50 volts
when the peak short-circuit current of the storage
capacitor is flowing to ground.
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Trigger Selector Flip-Flop Counter Circuit Waveshape Timing Diagram (Sheet 3 of 3)
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Figure 4-6. Power Amplifier Typical Grid-Cathode Protective Circuits,

Simplified Schematic Diagram

The flash arc to the grid can cause this electrode
to approach the plate voltage, so a ball gap is pro-
vided to limit this transient to slightly more than the
grid-bias-plus -peak-signal voliage normally present.
Varistors cannot be used in this application due to
their inability to attain the relative change in re-
sistance required in this high-voltage circuit. For
this same reason the cathode circuits of the cathode
follower stages must also be protected with ball gaps.

While ball gaps and varistors can short circuit the
transient surges to the surrounding chassis struc-
ture, the fault currents still flow in these struetures.
A separate ground-lead is provided from each major
frame in the transmitter. A single ground point is
provided in the overall housing so that no fault cur-
rents flow in this enclosure to cause large voltage
drops along the external surfaces. This phenomenon
would otherwise be a serious personnel-safety hazard.

{6) BIAS POWER SUPPLIES. - PA bias is
supplied from variable output power supplies in
amplifier group 1A4. Separate supplies are pro-
vided for opposite sides of the push-pull circuit to
facilitate balancing adjustments. Figure 4-Tisa
simplified schematic diagram of a left PA bias
supply which is identical with the right PA bias
supply. Variable primary voltage to the rectifier
transformer is provided by a buck-boost transformer
operating from a variable autotransformer. A solid-
state single-phase bridge rectifier is used, with a
choke input filter, The filter capacitors serve the
additional function of PA grid bypass (see figure 4-4)
and are physically located in the PA tube rack.
Relays are included to open the plate interlocks in
the event of bias undervoltage and to trip the 3-strike
overload system, removing all rectifier primary

4-18

power in the event of bias overcurrent. Relay
1A4K 8 shorts out overcurrent sensing relay 1A4K5
on initial high voltage turn on.

Flash arcs in the large amplifier tubes can apply
high transient voltages to the bias supplies. Resistors
in series with the diodes limit the current peaks.
Varistors discs across the filter choke and overload
relay protect these devices from overvoltage.

c. ELECTRICAL EQUIPMENT RACK MT-2929/
FPN-44 (1A11). - This rack (figure 6-42) which
consists of three relay contactors, fuses, terminal
boards, and coaxial terminations, performs the
following functions:

- Distributes fused unregulated 208 vac 3-phase
power to the enclosure blower motor 1B1, amplifier
group blower motor 1A4B1, and electron tube liquid
c¢ooler pump motor (1A52B1) when the three relay
contactors are simultaneously energized by system
control,

- Distributes fused unregulated 208 vac 3 -phase
power to the electrical dummy load motor relay-
contactors (4K1 and 4K2),

- Distributes fused regulated 208 vac 3-phase
power to the filament transformers of the PA (1A6).

- Distributes regulated 208 vac 3-phase power
to the filament transformers of amplifier group (1a4).

- Provides interface connections between a trans-
mitter group, the Local Control Unit, and remote
transmitter control equipment. It receives from the
control equipment: Operate/standby and B-Plus com-
mand, Emergency Stop command, and triggers. It
transmits status information to remote eguipment.

CHANGE 3
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Figure 4-7. Left PA Bias Supply. Simplified Schematic Diagram

d, INDICATCR PANEL SB-1894A/FPN-44
(1A12). - This panel (figure 6-43) consists of a
switch, indicator lamps, relays, and fuse indicator
circuits. The functions of these circuits are as
follows:

- The switch (LOCKOQUT-READY) circuit selects
the operating mode of the Transmitter Group. In
normal operation, the switch is set to READY; for
test or maintenance the switch may be placed in
LOCKOUT which disables all controls external to
the transmitter, and prevents operation on the
antenna,

- The indicator lamps circuits include relays.
These circuits are operated by relays and switches
in the amplifier group (1A4), radio frequency ampli-
fier (1A86) and electron tube water cooler (1A2).

- The fuse indicator circuits provide visual
indications of blown fuses in the electrical equipment
rack {1411).

- The relay circuits {part of the system control
logic) control filament turn-on, three strike, and
emergency stop functions.

e. LOW PASS FILTER F-1428/FPN-44A (1A20). -
The low pass filter (figure 6-44) tuned to 100 KHz
suppresses all harmonics of this frequency. The
input circuit consists of the secondary of the PA
tank coil and 1A20L1, 1A201.2, 1A20C1, and 1A20C2.
The ouiput circuit consists of the antenna coupler
coil 3L1, and the antenna. The low pass input and

CHANGE 3

output circuits are tuned to 100-KHz and together
comprise a band-pass filter which suppresses
harmonics of 100 KHz.

f. ANTENNA COUPLER CU-2171/FPN-44A. -
The antenna coupler (figure 6-60) switches the output
of the operate transmitting group to the antenna and
the output of the standby transmitting group to the
dummy load. It also provides for tuning the antenna
to each transmitting group.

The operational status of both transmitting groups
is determined by the position of the transmitter con-
trol equipment. The TRANSMITTER #1 OPERATE
lamp 3DS1 and TRANSMITTER #2 OPERATE lamp
3D32 indicate the resultant status.

(1) TRANSMITTER OPERATE CONTROL. -
Transmitter operate relay 3K5 or 3K7 is energized
by the transmitter control equipment selector, When
transmitting group No. 1 is selected, relay 3K5 is
energized which, in turn, energizes relays 3K1
and 3K2. When these relays are energized, the fol-
lowing actions oceur: The output signal from trans-
mitting group No. 1 is connected to loading c¢oil 3L1.
The output signal from transmitting group No. 2 is
connected to the dummy load, The ground circuit of
transmitting group No. 1 is connected to the counter-
poise, and the ground circuit from transmitting
group No. 2 is connected to the dummy load, Also,
TRANSMITTER #1 OPERATE lamp 3DS1 lights.
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When transmitting group no. 2 is selected,
relay 3K5 is de-energized and causes relays 3Kl,
3K2, and 3K6 to de-energize. Relay 3K7 ener-
gizes which, in turn, energizes relays 3K10, and
3K11 and an opposite condition exists.

(2) ANTENNA SHORTING. - Antenna shorting
relay 3K6, when not energized, connects the antenna
to the grounded counterpoise. This relay is energized
by closure of antenna coupler relays for the operate
transmitting group; 3K5 and 3K1 for transmitting
group No, 1 or 3KT7 and 3K11 for transmitting group
No. 2. Furthermore, the PLATE VOLTAGE SEL-
ECTOR must be set at MAINT or OPERATE for relay
3K6 to be energized. Auxiliary contacts on relay
3K6 prevent application of plate voltages in the
operate transmitting group until the antenna ground
has been opened by this relay.

(3) VACUUM RELAYS. - The large vacuum
relays, 3Ki, 3K2, 3K10, 3K11 and 3K6, are ac
operated to the extent that the outputs of built-in
semiconductor bridge rectifiers energize the
solenoids. This feature provides reliable operation
over a wide control-voltage frequency range. These
rectifiers are physically located within the relay
coil housings.

. ELECTRICAL DUMMY LOAD DA-329A/
FPN-44. - The dummy load (figure 6-61) provides
the load for the standby transmitting group. The
dummy load consists of non-inductive resistors, a
coil and capacitor. The resistive load 2.5 ohms,
consists of an assembly of thirty-six 2.5 ohm
resistors connected in series parallel. A current
transiormer is provided in the ground return line
for remote monitoring, Blower 4Bl is turned on
when the plate voltage is on in the standby trans-
mitting group to increase the power dissipation
capability of the resistor bank.

h. POWER SUPPLY SET OP-109/FPN-44A
(1A53). - The power supply set (LA53) consists of
the following units identified by nomenclature and
reference designation:

- Relay Assembly RE-1112/FPN-44A (1A53A1)

- Control-Indicator C-10034/FPN-44A (1A53A2)

- Relay Assembly RE-1113/FPN-44A (1A53A3)

- Voltage Regulator CN-1473/FPN-44A
{1A53A3A1 and 1A53A3A2)

- Voltage Regulator CN=1472/FPN-44A
{1A53A3A3 and 1A53A3A4)

- Instrument Shunt MX-9783/FPN-44A (1A53A4)

- DPower Supply PP-T305/FPN-444 (1A53A5 and
1A53A6)

- Voltage Divider CN-14T4/FPN-44A (1AS3A7)
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- Resistor Assembly (1A53A19)
- Resistor Assembly (1A53A20)

- Resistor Assembly (1A53A23)

These assemblies supply, control, and monitor:

- Unregulated 208 vac to blower and water pump
motors 1B1, 1A4B1, 4B1, and 1A52B1.

- Regulated 208 vac to filament transformers in
amplifier group 1A4 and radio frequency amplifier
1A6.

- Regulated 208 vac to -1100 vdc and bias
pedestal power supplies in amplifier group 1A4.

- Regulataed 21.5 + 1 per cent kvde to PA plate
circuits,

- Regulated 10.75 + 1 per cent kvdc to [PA plate
circuits,

- Regulated -5 kvdc to second IPA bias circuits.

- Regulated 500 vdc to plate circuits of voltage
amplifiers in amplifier group 1A4,

- Regulated 120 vac to transmitter control
circuits,

Figure 4-8 shows the functional relationship
between the various assemblies and components of
the power supply set. The inputs include: 208 vac
three phase 50/60 Hz 4 wire; 460 vac three phase
50/60 Hz and control signals irom the remote
transmitter control equipment and from other
assemblies of the associated transmitting group.
The outputs include not only the regulated and un-
regulated power listed previously but also trans-
mitter control signals.

(1) 208 VAC CIRCUITS. - Primary-208 vac
power is applied to the voltage regulator (1A53A3A3
and 1A53A3A4) via a circuit breaker. The LOCK-
QUT-READY switch on indicator panel {1A12), water
switches in electron tube water cooler (1A2) and
radio frequency amplifier (1A6), door and interlock
switches, and control-indicator (1A53A2) switches
are inputs to the 208 vac transmitter control circuits
that enable the sequential distribution of power to the
motors, filament, and bias power supplies. Distri-
buticn of motor and filament power is controlled by
contactors in the electrical equipment rack (1A11).
The -5000 vdc and 500 vdc power supplies, part of
the 1A53A6 assembly include a step up transformer,
rectifier, and filters. Voltage divider networks in
1A53A7 supply sample voltages to meter circuits on
1A53A2. A -120 vde power supply powers the three
strike circuit, part of the transmitter control
cireuits.

CHANGE 3
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(1A53} Detajled Functional Block Diagram
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(2) 460 VAC CIRCUITS. - Primary 460 vac
power is applied to the voltage regulator (1A53A3A1)
via a disconnect switch and a cireuit breaker. The
voltage regulaior supplies regulated ac to the high
voltage transformer (LA53A67T1) when enabled by
the transmitter control c¢ircuits. Transformer
1A53A8T1 secondary voltages are rectified but not
filtered by the 1A53A3A5 assembly. Voltage divider
networks in 1AG3AT supply samples of the plate
voltage output to meter circuits in 1A53A2 and to the
voltage regulator voltage control circuit. Shunt
resistors for the ammeter circuits of 1A53A2 are
provided by the 1A53A4 assembly,

(3) TRANSMITTER CONTROQL CIRCUITS. -
Included on figure 4-8 are the following transmitter
control circuits: 208 vac overvoltage/undervoltage,
discharge relay control, emergency stop, and three
strike overload. The 208 vac overvoltage circuit
trips the 208 vac circuit breaker if an overvoltage
is sensed for more than two seconds. In normal
operation the 208 vac undervoltage circuit recycles
the sequential turn-on of power if an undervoltage is
sensed for more than two seconds. The discharge
relay control circuit controis the discharge of plate
voltages through discharge resistors of 1453419
and 1A53A20 when the bias voltages are turned off.
The emergency stop circuit, which receives inputs
from the transmitter control equipment and 2
control-indicator switch, trips both the 460 vac and
208 vac circuit breakers.

The three strike overload circuits receive inputs
from various overload sensing circuits including
460 vac overcurrent, 208 vac undervoltage, plate
overcurrents, the -120 vde power supply and trans-
former temperature switch. When an overlead is
sensed, the circuit turns oif the 460 vac voltage
regulator and the bias supplies and then automatically
turns them on again after a short interval. Three
overicads in 90 seconds turns off these circuits until
manually reset by a pushbutton switch on 1A53A2.

i. VOLTAGE REGULATOR CN-1472/FPN-444
(LA53A3A3 and 1A53A3A4). - The voltage regulator
provides output voltages to 1 per cent with input
line variation of x10 per cent. The regulated output
voltage is adjustable to +5 per cent of the 208 vac
nominal input voltage.

The voltage regulator consists of two assemblies,
a regulator (1A53A3A3) and a control panel (1AS3A3A4)
{see figure 4-9 and schematic diagrams 6-56 and 6-57).
The 1A53A3A3 assembly consists of an induction re-
regulator T1, isclation transformers T2 and T3, and
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motor Bl. Motor Bl, controiled by control panel
circuits rotates the rotor winding of T1 to increase or
decrease the output voltage. Isoclation transformers
T2 and T3 supply power to operate the motor Bl and
the control panel circuits. The control panel
assembly 1A53A3A4 consists of circuits that auto-
matically or manually control the induction regula-
tor.

(1) THEQRY. - The operation is as follows
(figure 4-10). Windings are provided on both the
rotor and stator. The rotor windings are wye-
connected to the input lines. The stator windings
are each connected in series with an output line.

As there is inductive coupling between rotor and
stator windings, the output voltage at each line
consists of the input voltage plus or minus the
voltage induced in the associated stator by the rotor,
This induced voltage is the vector sum of three
voltages, each due to a corresponding rotor section.
it should be noted that this resultant induced voitage
is constant in magnitude, but at a phase which
depends upon the angular position of the rotor.

Each component of this induced resultant, however,
is constant in phase and is the same as that of the
line to which the corresponding rotor section is
connected.

The amplitude and polarity of each induced com-
ponent, on the other hand, are dependent upon the
tightness of coupling and whether it is boosting or
bucking the line voltage. The degree of coupling
occurs symmetrically between all windings when the
rotor is turned by motor 1A53A3A3Bl. This coup-
ling symmetry maintains a constant net amplitude in
each stator. As the rotor is turned, coupling is
reduced from one rotor to a particular stator section
but is inereased a compensating amount from ancther
rotor section. Thus, the stator section receives a
decreasing induced voltage of one phase and an in-
creasing voliage of another phase. The phase of the
resultant is then determined in accordance with the
laws of vector addition. The induced resultant, in
turn, adds vecterially to the line voltage at the input
of the stator section. The cutput voltage therefore,
is increased or decreased depending upon the phase
of the induced resuliant stator voltage, which simi-
larly depends upon the angular position of the rotor.

The voltage regulator operates in two modes:
automatic {normal) and manual {test or maintenance)
In the following description reference designations are
abbreviated. Unless otherwise indicated, prefix
reference designations with 1A53A3,
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(2) AUTOMATIC OPERATION. - When the
voltage regulator is in the automatic mode, MODE
switch A4S1 is set to AUTO and MOTOR switch
Ad84 is set to ON. The regulated output voltage
from the induction regulator A3T1 is applied to
step down transformer A4A2T2 via isolation trans-
former A3T3. The transformer output is rectified,
tiltered, adjusted by BANDWIDTH control A4R1 and
applied to operational amplifier comparators A4A1U1

and A4A1U2. The comparators compare this voltage

with a reference voltage. The reference voltage is
derived from the 208V unregulated input via isolation
transformer A3T2, and stepdown transformer
A4A2T1. The output of A4A2T1 is rectified, filtered
and then stabilized to a fixed voltage by a two stage
zener diode circuit A4A1CR9 and A4AI1CRI12. The
reference voltage is adjusted by VOLTAGE LEVEL
potentiometer A4R2 and fed to the comparators.
Each comparator operates in the following manner:
When the voitage at its (+) input is greater than at
the (-} input the output is high (approximately +11V),
otherwise it is low (approximately +1V).

When the output of regulator transformer A3T1
decreases, the sense voltage at the (-} input of
comparator A4A1171 decreases below the reference
voltage at the (+) input. The high output of A4A1T1
turns on switching transistor A4A1Q1 which energizes
the coil of raise relay A4A2Kl1, closing the raise
winding circuit of motor AJ3B1 to raise the output
voltage of A3T1. This raise circuit consists of
isolation transformer A3T2, MOTOR switch A484,
raise winding of AJB1, normally open contact of
AdA2K1, normally closed contacts of A4A2K2, and
MODE switch A4Sl contacts to ground. The raise
winding of A3B1 remains energized until the refer-
ence and sense voltages are equal, which turns off
A4A1U1, The sense voltage at the (+) input of
comparator A4A1U2 increases above the reference
input at the {-} input. When the output of regulator
transformer A3T1 increases, the high output of
A4A1U2 turns on switching transistor A4A1Q2 which
energizes the coil of lower relay A4A2K2, closing
the lower winding circuit of moter A3Bl. The lower
winding of A3B1 remains energized until the refer-
ence and sense voltages are equal, which turns off
A4A1U2. When one motor winding is connected to
A3T2, the other winding is also connected but with
A3Cl1, and A3R1 in series. This provides the phase
shift needed to make the motor Tun in the desired
direction.

Transistor A4A1Q3 provides a positive bias voltage
of 4 volts to the emitters of A4A1Q1 and A4A1IQ2 to
ensure that both turn off when the comparator cutputs
are low or when the control is balanced. Resistors
A4A2R20 and A4A2R21 (see figure 6-5T) are used to
provide positive holding effects. Resistor A4A2R2Z1
and ecapacitor A4A2C11 compensate for potential
transformer regulation during motor start-up by
momentarily feeding back sufficient positive voltage
to the (+) terminal of comparator A4A1U2, so that
A4A1U2 can be kept turned on without chattering.
BANDWIDTH potentiometer A4R1 and potentiometer
A4RE provide for the adjustment of the dead band.
The dead band is the voltage range around the
selected voltage level set by the VOLTAGE LEVEL
potentiometer A4R2 inside which the control is at
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rest and does not call for corrective action raise
or lower. The output voltage has to be outside of
the dead band range for the control to call for
corrective action.

(3) MANUAL QPERATION. - When the voltage
regulator is in the manual mode, switch S1 is set to
MANUAL, and MOTOR switch 534 is set to ON.
Setting the MCDE switch to MANUAL disables the
sense and reference circuits, thereby disabling
voltage regulation capability. Control of motor A3Bl
is either by the MANUAL RAISE swifch A4S3 or
MANUAL LOWER switch A482 which increases or
decreases the ocutput voltage.

j. VOLTAGE REGULATOR CN-1473/FPN-44A
(IAJBSASAI and 1A53A3A2). - The voltage regulator
{figures 4~-11 and 6-52} is a line voltage regulator
which regulates the dc output voltage of power supply
PP-7305/FPN-44A that supplies 21.5 kvde and 10,75
kvde to the power amplifier and amplifier group
circuits. The high voltage is generated by the high
voltage transformer whose primary windings are
delta connected. The silicon controlled rectifiers
(SCR's) are inserted in series with each delta leg.
Regulation is accomplished by varying the firing
angle of the SCR's. The voltage regulator operates
with an input of 460 vac + 10 per cent in an ambient
temperature range of.¢ to 60°C (32 to 140°F). The
voltage regulator incorporates protective and control
circuits,

(1) GENERAL THEQRY. - The 460 vac voltage
regulator employs the silicon controlled rectifiers
(SCR) to control line voltage to high voltage trans-
former 1A53A6T1. The SCR is a solid-state,
semiconductor NPNP four-layer device, shown
schematically in figure 4-12a. When the anode is
negative in polarity with respect to the cathode, the
device does not conduct and is in the "blocking"
state. The device blocks because junctions J1 and
J3 are reverse biased P-N junctions. In order to
fire an SCR, a voltage pulse is applied across gate-
cathode. If the anode is more positive than the
cathode, junctions J1 and J3 are forward biased.
The application of positive pulse voltage at the gate
causes increased hdle velocity in the P2 region,
accelerating electrons across the J3 junction and
through the P2 region causing breakdowm (or firing).
Once the SCR is fired, the gate loses control, and
the device can only be turned off by reducing the
anode-{o-cathode voltage to approximately zero, In
summary, two conditions must be present for SCR
firing.

- Ancde must be positive with respect to cathode.

- A voltage pulse of sufficient magnitude must be
fed to the SCR gate.

The circuit shown in figure 4-12b shows how these
two conditions are utilized to fire SCR's. In this
circuit, two SCR’s are connected in reverse with
respect to each other. When the polarity of the

applied ac line voltage of the anode of SCRI is

positive with respect to its cathode, it meets one of
the conditions for conduction. Note also that SCR2
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is blocking during this half cycle of line voltage.
The firing gate pulse for SCR1 can be applied at any

point in‘the half cycle with the result that the SCR:L

conducts for the remainder of the half cycle. When
the polarity of the line voltage reverses, the anode
of SC:R2 is positive with respect to its cathode and

causes SCR, to conduct for any portion of this half

cycle by applying its firing puise at the proper
moment.

Figure 4-12¢ shows load voltage for two different
firing points. Since the voltage drop across an SCR
is very slight (approximately one and one half volts),
nearly all of the impressed line voltage appears ac-
ross the load resistance during conduction of each
SCR. Note that if the firing pulse is introduced
relatively early in the half cycle, a greater RMS
voltage is applied to the load than when the firing
pulse is introduced relatively late in the half cycle.
Thus by varying the firing pulse over any point in
the half cycle, any desired power level within the
limits of the voltage control unit can be achieved.
The waveforms associated with three phase operation
are a composite of those resulting from ali three
phases and are considerably more complex than
those shown for the single phase example of figure
412,

The pulse firing circuit in the gate trigger unit of
the 460 vac voltage regulator circuit is synchronized
to line frequency. The pulse circuit produces sym-
metrical firing, that is, each 3CR fires at the same
point in its respective half cycle. This method of
power control provides for output voltage control
from minimum to maximum.

(2) FUNCTIONAL BLOCK DIAGRAM
DESCRIPTION. - A functional block diagram of the
460 vac voltage regulator is shown in figure 4-11.
The inputs are: 460 vac, 3-phase, 50/60 Hz;
inductrol regulated 208 vac, 50/60 Hz; a control
voltage signal; a feedback voltage signal and control
signals from relays 1A53A3K47 and 1A53A3K31.

The control voltage signal is supplied by two manual
controls on the control-indicator (145342): OPERATE
ADJUST and MAINTENANCE ADJUST. The settings
of these controis and the feedback voltage determine
the regulated dc level at the output of the high voltage
power supply. The relay 1A53A3K47 signal controls
the turn on and turn off of the 460 vac voltage regula-
tor. The 1A53A3K31 control signal turns off the
regulator when an overload is sensed. The regulator
supplies phase angle control of the 480 vac input to
the primary of the high voltage transformer 1AS53A6TL.

The voltage regulator consists of chassis mounted
components and assemblies. The chassis mounted
components include two fans, a rectifier (B1), three
current transformers, relays RYA and RYB, and
associated components. The assemblies consist of
three gate trigger units, a chop-off limiter, a pre-
amplifier, and three SCR assemblies and Suppressor
units.
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{a) BEFORE HIGH VOLTAGE TURN ON. -
The following functional description is presented in
the sequence of power and control signal application:
208 vac, 460 vac, and turn-on (relay 1A53A3K47
energized), Before the 208vac is applied the contact
configuration of relays RY1, RY2 and 1A53A3K47
are as shown in figure 4-11. When 208 vac is
applied the following actions will nceur:

- Fans 1 and 2 operate.

- 208 vac power is applied to nperate the
preamplifier.

- DC relays RY1 and RY2 are simultaneously
energized via rectifier Bl and the closed contacts
of relay 1AS3A3K4T.

- RY?2 contact 3-8 open, thereby opening the
208 vac supply to the chop-oif limiter.

- The loss of 208 vac detect relay RYB (in the
chop-off limiter} contacts remain closed, inhibiting
the three gate trigger units.

- Relay RY2 7-4 contacts short out the 2 uf
capacitor of the error amplifier circuit in the
Preamplifier.

- Relay RY2 5-8 contacts short out capacitor
C10 of the soft start circuit in the preamplifier.

- Relay RY1 is latched via temperature switches
TS1 and TS2, the closed contacts of relay RYA, and
its own contacts 6-9.

- Relay RY1 contacts 3-2 oper.

- Relay RY1 contacts 1-7 oper. across capacitor
C10 of the slow start circuit in the preamplifier,
however, the capacitor is shorted by the RY2
contacts 5-8.

- A signal from the preamplifier to the chop-~off
limiter disables the gate trigger units.

{b} AFTER HIGH VOLTAGE TURN ON, -
When 460 vac is applied shortly after the 208 vac the
three gate trigger units are energized. However,
since the gate trigger units are disabled by the loss
of 208 vac detect relay RYB in the chop-off limiter
(see fifth item above), the gate trigger units cannot
supply firing pulses to the SCR assemblies. The
voltage regulator circuits remain in this state until
the blowers, filament and bias voltages are supplied.
When these conditions are met, relay LA53A3K4T is
energized and the following actions occur:

- Relay 1A53A3K45 contacts close, however the
open (8-2) contacts of RY1 prevent energizing the
fault trip relay lAS3A3K31.

- Relay 1A53A3K47 contacts open.

- Relay RY2 drops out, but relay RY1 remains
energized since it is latched by its contacts 6-9.
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- When relay RY2 drops out, its 3-9 contacts
close enabling the application of 208 vac power to
the chop-off limiter. Since the chop-off limiter is
now powered, the loss of 208 vac reiay RYB contacts
open enabling the three gate trigger units to supply
firing pulses to the SCR assemblies.

- The contacts of relays RY1 and RY2 across the
external capacitors of the preamplifier are opened.

The normal cperation of the voltage regulator
circuit is a loop consisting of a feedback signal from
a voltage divider network (part of 1A53A7) that
senses the 10.75 kv power supply; {eedback amplifier
QA2 and error amplifier OAl in the preamplifier;
SCR control circuits in gate trigger units; SCR
assemblies associated with each gaie trigger unit;
the high voltage transformer 1A53A6T1 and its
associated rectifiers and voltage divider networks.

Regulation operation begins with an initial error
current signal from the preamplifier to the gate
trigger units. The error current signal is a function
of the difference between the conirel voitage manu-
ally selected by either the MAINTENANCE ADJUST
control or the OPERATE ADJUST control located on
the control-indicator 1A53A2 and the feedback signal
from the voltage divider. Since the feedback signal
from the voltage divider network of 1AS3AT is
initially zero before the gate trigger units supply
firing angle pulses, the error signal would be high.
A high error signal would cause a high inrush of 460
vac power into the primary of 1A53A6T1. To pre-
vent damage to circuit components due to these
power surges, a soft start circuit in the preampli-
fier generates a ramp voltage on turn-on such that
the error signal is initially small and gradually
increases to the voltage level commanded by the
manual controls. The error current signal is
applied to the SCR control circuits of the gate
trigger units. Each SCR control circuit generates
firing angle pulses which are synchronized to the
line and are applied to a pair of SCR's that are in
the delta leg of the high voltage transformer
1A53A6T1. The firing angle pulses control the on
time of each half cycle of line voltage.

(¢} PROTECTICN CIRCUITS. - In addition to
the voltage regulation, the regulator includes cir-
cuits that provide protection against the foilowing
conditions:

- 460 vac voltage transients

- 460 vac overcurrents

- 460 vac undervoltage

- Loss of 208 vac in the chop-off limiter
- Qvertemperature in the regulator

- Transmitter overloads

Each of these conditions, except 460 vac voltage
transients, causes the shutdown of the gate trigger
units. The bias and low voltage circuits are also
shut down via energized relay 1A53A3K31 except
for loss of 208 vac.
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1. 460 VAC TRANSIENTS. - The pair of
SCR's in each SCR assembly is protected against 460
vac transients by a suppressor network consisting of
2 selenium element and a resistor-capacitor network.
When a transient occurs, the suppressor network
bypasses the high voltage around the SCR's. In oper-
ation, the suppressor presents a high impedance up
to a given voltage. Above this voltage its impedance
falls off, providing a low impedance path for a voltage
transient.

2. 460 VAC OVERCURRENT. - The 460 vac
overcurrent circuit consists of three current trans-
formers CTA, CTB, CTC; the overcurrent detect,
and the gate trigger unit control circuits in the chop-
off limiter. The outputs of the current transformers
are sensed by overcurrent detect circuits in the
chop-off limiter.

When the output of any current transformer is
above a preset reference, a signal is generated which
is applied to the gate trigger unit control circuits.
These circuits, consisting of solid-state switches Q1
through Q5 and relay RYA, generate an SCR disable
signal and energize relay RYA. The following
actions result:

- The SCR disable signal, applied to each gate e
trigger unit, inhibits the generation of firing angle .
pulses, thereby shutting down the input to high volt-

age transformer 1AS53A6TL.

- When relay RYA is energized, its contacts
which are in the latching circuit of relay RY1, opens,
de-energizing relay RY1. RY1 contacts 8-2 close,
thereby supplying a fault signal to the fauilt trip relay
1A53A3K31. The subsequent opening of relay
1AS3A3K45 permits 1A53A3K31 to drop out.

3. 460 VAC UNDERVOLTAGE. - The 460
vac undervoltage circuit consists of an undervoltage
detect circuit in each gate trigger unit and the gate
trigger unit control circuit in the chop-off limiter.
When an undervoltage detect circuit in any one of the
gate trigger units detects an undervoltage, a signal
is sent to the gate trigger unit control circuit in the
chop-off limiter which generates the same outputs as
when it receives an input from the overcurrent detect
circuits.

4. LOSS OF 208 VAC. - The loss of 208 vac
detect relay, RYB, in the chop-off limiter keeps the
gate trigger units off in the interval between the
application of 208 vac and the energizing relay
1A53A3K47. Once the gate trigger units are enabled
by the application of 208 vac to chop-off limiter,
relay RYB monitors the +15 vde chop-off limiter
power supply. [ the power supply voltage falls below
RYB's drop-out voltage, the RYB closed contacts
send an SCR disable signal to the gate trigger units,

5. OVERTEMPERATURE, - The overtem-
perature circuit consists of temperature switches
T51 and TS2, relay RY1 and the gate trigger unit
control circuit in the chop-off limiter. When either
switch opens because of an overtemperature condition
in the regulator, the relay RY1 latching circuit opens,
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which de-energizes relay RY1. Contacts 1-T on
relay RY1 close across the soft-start ramp capacitor
AS5C10 to shut down the voltage regulator. Contacts
8-2 on relay RY1 energize the fault trip relay
1A53A3K39.

8. TRANSMITTER OVERLOADS. - Any
Overcurrents sensed by the transmitter overload
relays operate relay 1AS3A3K31 resulting in the
generation of a turn-off command which is applied
to the gate trigger unit control circuit of the chop-~
off limiter. Subsequent actions are the same as for
a 460 vac overcurrent, described previously.

(3) GATE TRIGGER UNIT, DETAILED
DESCRIPTION. - Each of the three identical gate
trigger units (figures 6-53 and 4-11) provides phase
shifted pulses for two SCR gates in response to the
error current signal received from the preamplifier.
The SCR firing angle is a function of the error cur-
rent from the preamplifier. Each gate trigger unit
contains the following functional circuits.

- Magnetic amplifier pulse generator and SCR
control circuits,

- Overcurrent shutdown circuit.

- Undervoltage shutdown circuit.

- Zener regulated power supply.

The power supply consists of transformer, T1,
rectifier diodes DT through D10, resistors R1 and
R2, capacitors Cl and C2, and zener diodes D1
through D4. The circuit provides regulated +18.2
+10 per cent vdec and -15.3 £+ 10 per cent vde. An
additional de output is provided to the undervoltage
detector from the cathodes of diode DT and D9.

For 60 Hz operation, terminals 5 and 6 are jump-
ered so that factory selected resistors R3 and R100
are in parallel; for 50 Hz operation this jumper must
be removed.

The magnetic amplifier and pulse generator and
SCR control cirecuits, are composed of transistors
@5, Q6, Q11, and Q21, magnetic amplifier SLI,
pulse transformers T11 and T21: silicon control
rectifiers SCR11 and SCR21; and two windings (6-7,
and 8-9) of power transformer T1l. The error cur-
rent signal from the preamplifier i5s series connected
to the SCR control circuit via terminals 1 and 2 on
all three gate trigger units.

Transistor Q6, which receives the error signal,
is a common base amplifier and provides full control
output for a nominal input current of 3 ma de. Po-
tentiometer P2 sets the bias point of Q6 to obtain
three phase firing angle tracking when operating the
near zero transmitter output voltage. Transistor
Q8 drives the base of Q5. Potentiometer P3 provides
a small variation of @6 collector load resistance for
gain adjustment for three phase tracking near full
output. Collector current of Q5 flows through the
common 600 turn control winding on magnetic am-
plifier cores SL1. R72 is a factory selected biasing
resistor. Control winding current establishes the
reset [lux level for the magnetic amplifier cores and
determines the firing delay and phase of the final gate
pulses.

Q11 and Q21 drive the two gate windings of
magnetic amplifier SL1. The bases of Q11 and Q21

clip the SINE wave from T1(pins 10, 12), via D14,
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voltage on opposite half cycles of the ac supply.
Resistors R19, R14B, R24 and R24B are factory
selected for optimum balance, tracking and freedom
from spurious triggering.

R15, and D24, R25. The two windings receive gating .

During the gating half cycle, each core integrates
flux (volt-seconds) until it saturates. The saturation
point is determined by the arnount of reset current
(flux) set by the control current from Q5. The
"phase forward'’ or lead of the saturation point from
the end of the gating half cycle is roughly propor-
tional to contrel current from the Preamplifier.
When either core saturates, a current pulse flows
through pulse transformer T1lor T21 primary.
Resistance dividers R101/R102 and R103/R104
couple the puise outputs to external test points at
terminals 15 and 16.

Two isolated 20v secondaries on Tl provide
voltage to the gating circuits. Resistor RI1 isa
current limiter for the voltage multiplier C11, D11,
D12 and C12. This circuit functions to provide a
continuing source of gating voltage near zero cross-
over points in the line waveform. Capacitors C12
and C13 in combination provide a high initial current
capability once a gate pulse is initiated.

Gating pulses are started by a gate signal to
auxiliary SCR11 via T11 secondary when mag amp
SL1 saturates. C15 and C12 provide noise immunity
for SCR11. When SCRI11 is fired, it delivers a
high amplitude cutput puise (20v, 2a) across + termin-
al 11 and - terminal 12; R13 provides noise immunity
for the main SCR gated from terminals 11 and 12.

Al the end of the half cvcle SCRI1 drops out of con-
duction. The sequence just described occurs every
other half cycle of supply voltage. SCR21 and asso-
ciated components comprise an identical channel for
the opposite half cycles and are used to gate the
companion main SCR.

The 460 vac undervoltage detector circuit includes
transistor Q2 and relay RY. Transistor Q2 is biased
an by current through R89 and biased off by current
through R66 and R6T from the voltage across zener
dicde D61. Resistor R67T is selected so that Q2 is
biased on for line voltage above 65 per ceant of nom-
inal; consequently, relay RY is normally energized.
When line voltage drops below 65 per cent of nominal,
RY is de-energized, which shorts terminals 3 and 4.
These terminals are connected to terminals 3 and 4 of
the chop=-off limiter, which causes the transmitter to
shut down,

A fault signal generated by the chop-off limiter
closes a circuit between terminals 1 and 8. Q4 is
biased on which turns on transistor @3, which shorts
the base of transistor Q1 to common., This action
reduced the clipped SINE wave drive to Q11 and Q21
to zero thereby disabling the SCR control circuit.

(4) CHOP-QOFF LIMITER DETAILED
DESCRIPTION. - The chop-off limiter (figure 6-34)
consists of 3 power supply, an overcurrent detect
cireuit, a gate trigger unit control circuit, and a loss
of 208 vac detect circuit. The power supply provides
=15 vde operating voltage for chop off limiter circuits.
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The overcurrent detect circuits sense overcurrents
in the 460 vac input lines. The gate trigger unit
control circuit enables and disables the gate trigger
units. In addition, a signal {s supplied to transmitter
control cireuits to turn off the bias power supplies.
The loss of 208 vac detect eircuit monitors the +15
vdc power supply output. When 208 vac is lost the
+15 vde drops to 0 vde.

The power supply consists of a stepdown, center-
tapped transformer T11, rectifier diodes D15 through
D18, filter capacitors C2 and C3, resistors R4 and
R5, and 15 volt Zener dicdes Zi and Z2. The cir-
cuit forms a pair of symmetrical positive and neg-
ative regulated power supplies. Each power supply
has an output voltage of +15 =10 per cent vde.

The overcurrent detect circuit consists of current
transformers T1, T2 and T3, rectifier diodes D1
through D13, resistor Rl, and capacitor Cl1. The
inputs to T1, T2 and T3 are from the 5 ampere sec-
ondaries of line current transformers CTA, CTBR,
CTC. Input currents are transformed to low current,
high voltage signals by transformers T1, T2, T3 and
dicdes DI through D12 connected as bridge rectifiers,
Resistor Rl is the commeon load resistor for the
three current detect circuits. Diode D13 and capaci-
tor C1 form a fiilter that removes short duration line
current transients.

The gate trigger unit control circuit consists of
transistors Q1 through @5 and their associated com-
ponents, SCR1, and SPST relay RYA. The circuit
recelves signals from the overcurrent detect, the
three gate trigger units, the external transmitter
overload circuit, and the preamplifier.

Input current as represented by the drop across
Rl is compared to adjustable reference voltage on
potentiometer P1., Resistors R2 and R3 form a volt-
age divider to the base of QL. When the input current
signal exceeds the reference, the base of Q1 goes
positive and Q1 conducts. Q1 turns on Q5 and QS
then turns on Q2. As the collector of Q5 goes high,
current through R11 and C4 maintains Q1 in conduc-
tion until the voltage at C4 rises to the conduction
threshold of Q3. This action insures a continuing
signal following a momentary overload. Reset of Q3
occurs after 50 ms.

As Q5 collector goes high, C5 charges and Q4 is
also driven into conduction. C5 then discharges
through Q4 and R20 to gate SCR1 on and pick up RYA,
SCR1 continues to conduct until the 208 vac input is
turned off. Contacts of RYA are used via terminals
5-6 to open the latching circuit of relay RY1 on the
main voltage reguiator chassis, thereby sending a
fault signal to the transmitter overload circuit. When
Q2 turns on and saturates, a short is placed across
terminals 1-2 which is used to inhibit gating pulses to
the power S3CR's. A detected overcurrent thus results
in immediate cessation of gating pulses.

The inputs from gate trigger units and the trans-
mitter overload circuit dappear as a short circuit
across terminals 3 and 4. When this occurs, the
current through diede D24 turns on transistor QL.
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This results in circuit operation identical to an over-
current input, except that the input circuit is independ-
ent of the setpoint of potentiometer P1. When 208 vae
input power is first applied, an input from the pream-
plifier appears at terminal 13, Charging current of
capacitor C12 activates @1 and inhibits the gate trig-
ger unit,

The loss of 208 vac detect cireuit consists of
SPST relay RYB and current limiting resistor R24.
Relay RYB, in series with resistor R24, is across
the +15 vde supply. When the +15 vde is lost, relay
RYB is de-energized, and its contacts short term-
inals 1 and 2, These terminals, when shorted, dis-
able the gate trigger units.

{3) PREAMPLIFIER DETAILED DESCRIP-
TION. - The preamplifier (figure 3-33) supplies an
error signal that controls the firing ancle pulses
generated in the gate trigger units. The error signal
is the difference between the feedback signal from
the voltage divider 1A53A7 and the high voltage lavel
selected by either the MAINTENANCE ADJUST or
OPERATE ADJUST controls on the control-indicator
1A53A2. Preamplifier circuits consist of a power
supply, a feedback amplifier, a reference circuit,
soft start, and error amplifier.

The power supply consists of transformer T1,
rectifier diodes D1 through D4, filler capacitors Cl
and C2, resistors R1 and R2, and 7.5 v zener diodes
D5 through D8. The circuit forms a pair of sym-
metrical positive and negative regulated power
supplies. Each power supply has an output of 15 =10
per cent vdc which are supplied to operational ampli-
fiers 0Al, OA2 and 0A3. Another power supply
circuil, resistor R3 and 5.1 v zener diodes D9 and
D10, provide a 10.2 =3 per cent vdc regulated supply
to the reference circuit. In additicn, a 7.5 «10 per
cent vde supply is provided for the timing circuit of
the operational amplifier 0A3, and 5.1 vdc +35 per
cent output from D9 is supplied to the chop~off limiter
to activiate it on initial rurn-on.

The feedback amplifier circuit consists of opera-
tional amplifier 0A2 and its associated components,
The amplifier's input at terminal 11, is amplified
and inverted. The amplifier's gain is unity, Rf
isalation is provided by rf cheke RFC? and capaeitor
C37. Capacitor C19, C20, and associated resistors
reduce the feedback ripnte.

The reference cireuit, a voltage divider network,
consists of calibration potentiometer P2 and the con-
troi voitage adjustment MAINTENANCE ADJUST or
OPERATE ADJUST potentiometers The input 10
terminal 3 is filtered by rf choke RFCI and capac:itor
C33. Resistor R19 terminates the circuit if the in-
put ta terminal 3 is opened and forces a zero volt
output. Potentiometer P2 icalibrate) provides a
means of calibrating to compensate for zener diode
and external potentiometer tolerances.

The control voltage art the junction of R17 and R13.
selected by either the MAINTAIN ADJUST or QPEBATE
ADJUST potentiometers, is applied 0 error amplifier
OA1l after an interval determined by the soft start
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circuit. The soft start circuit consists of inverting

operational amplifier 0A3 and a timing circuit con-
sisting of capacitor C10 and 3.0 megohm resistor
1A53A3A1R1 connected at terminais 12 and 13. The
circuit generates a fast rising ramp voltage each
time the high voltage is turned on, which occurs when
relay RY1 is energized. When the high voltage is off,
contacts of relay RY1 short capacitor C10, and the
output of 0A3 at pin 6 is held to -1.4 vdc by the volt-
age drop across diodes D13 and D14. The ancde of
diode D12 is thus held to -0.7 vdc and the command
voltage at the junction of R17 and R18 is thus clamped
to this level. This generates a zero current error
signal. When relay RY1 is energized, removing the
short across C10, it charges from the 7.5 vde power
supply through the externally mounted 3 megohm
resistor 1A53A3A1R1. As the capacitor charges,

the cutput at terminal 8 of 0AJ rises to approximately
+8.4 vde. This back biases D12 and allows the input
error signal to take command, The rise time in
seconds to reach the set voltage output is approxi-
mately equal to 5 x R (3.0 megohms); that is, 15
seconds.

The error amplifier, operational amplifier 0Al,
amplifies the voltage difference between the control
voltage at the junction of resistors R17 and R18, and
the amplified inverted feedback voltage at resistor
R13 and produces a filtered errer voltage. An ex-
ternal integrating 2.2 pf capacitor 1AS3A3A1C1 is
connected at terminals 14 and 16. This capacitor is
initially shorted by relay RY2 contacts to reduce the
gain of 0AI during the soft start. This capacitor de-
termines the bandwidth of the voltage regulator. The
high frequenecy roll-off point (3 db down) is given as

approximately {/Bz = -(2-= microfarads up to the upper

limit of 5 Hz. The error signal also appears-cn
terminal 15 and is connected to an external test point.
Maximum transmitter high voltage output is obtained
when the voltage error signal at terminal 2 is -7. 5vde,

k. POWER SUPPLY PP-7305/FPN-44A (1A53A5
and 1A53A6), - The power supply (1A53A5 and
1A53A6) (figure 6-46) supplies 21.5 kvde, 10.75 kvde,
-5000 vde, 500 vde and %26 vde.

The +21,5 kvde and +10. 75 kvdc outputs are pro-
duced by rectifying the outputs of the 3-phase trans-
former 1AS3A6T1 with silicon diode assemblies
1A53A5CR1 through 1AS3A5CR12 each having a peak
inverse voltage rating of 34000v, The high voltage
transformer has two sets of secondary windings,
each set being connected to diode assemblies
arranged in a three phase, full-wave bridge config-
uraiion. 1A53AS5CRI1 through 1A53ASCR6G comprise
one bridge and 1A53A5CRY through 1A53A5CR12
comprise the second bridge. The two bridges are
connected in series with each producing a nominal
10750 vde.

Metal oxide varistors (MOV's) 1A53A5RV1 through
1A53A5RVi8 and 1AS3A5RV19 through LAS3A5RV36
are placed across the outputs of both rectifier bridges
to absorb any excessive transient voltages that may
be developed due to switching or shorting, of the
power supply. Each MOV has a conduction point of
approximately 1650 volts and is capable of absorbing
80 joules of energy. Each bridge is thus protected
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from transients that would exceed 29700 v
(18 x 1650v).

The -5000 vde, +500 vde and 224 vde outputs
are produced by a power supply module {(LA53A6A1)
which is mounted on the cover of the high voltage
transformer. Both the -5000 vde and +500 vde
supplies utilize three phase, “full-wave bridge
rectifiers followed by choke input filters in the con-
ventional configuration. The 24 vde which is used
by the 145344 and 1A53A7 units is produced by
1A53A6A1A1CR19 through 1A53A6A1A1CR24 in con-
junction with a wye connected secondary (terminals
R10, R11, R12, and R13 of 1A53A6A1T2). The
neutral of this three phase wye (terminal 13} is
brought cut and is the common side of both 24 vde
supplies. The positive voltage is then produced by
1A33A6A1A1CR19, CR21 and CR23, and the negative
voltage produced by 1AS3A6A1A1CR20, CR22, and
CR24, both sets operating as a three phase, half-
wave rectifier. Filtering of these 24 vdc supplies
is accomplished by 1A53A6A1A1C1 and C2 acting as
capacitor input filters, 1A53A64A1A1 R1 and R2
of this assembly function as bleeder resistors.

The output of the two high voltage supplies is
governed by the 460 vac voltage re;ulator (1A53A3A1).
These supplies have nominal outpuss of 21. § kvde and
10. 175 kvde. When the three phase input voltage to the
low voltage power supplies is 208 vac line-to line
the cutput voltages are:

to TB1-4(+) 5150 vdc x1% at 0. 2 ade
to TB1-5(-) 505 vdc+1%at0.5ade
24 vde £5%at 0. 1 adc
24 vde £5% at 0.1 ade

Terminal E2(-)
Terminal E1(+)
Terminal TB1-6{+) to TB1 ~Tl=)
Terminal TB1-8(-) to TB1-7(+)

A thermostat (1A33A651), attached to the high volt-
age tranformer {1A53A6T1 ), senses the temperature
of the transformer. When the temperature is above
a safe limit, the thermostat opens, which turns off
the high voltages and OVERTEMPERATURE PLATE
TRANSFORMER indicator lamp 1A53A2DS11.

1. RELAY ASSEMBLY RE-1112/FPN-44A
(1a53A1). - Relay assembly (1A53A1) (figure 6-46)
consists of two high voitage relays (1A53A1K1 and
K2) which are normally closed when power is removed
from the relay coils. These relays are energized
during normal operation of the power supply. When
the power supply is de-energized, power is removed
allowing them to close and complete a relatively low
resistance path across the 21.5 kvdc and 10. 75 kvde
supplies, Auxiliary contacts are provided on the
relays to enable high voltage turn on only after the
relays have been energized. Power for the relay
coils is 120 vrms, 45 to 66 Hz.

m. RESISTOR ASSEMBELY (1A53A19). - Resistor
assembly (1A53A19) (figure 8-46) consists of eight
(6000-chm) non-inductive power resistors in a series
parallei configuration to produce a total resistance of
12000 chms. Thisresistor networkis connectedbe-
tween the 21.5 kvdc output of the high -voltage supply
and 1A53A1K1. In the normal cperation of the power
supply system, the relays contacts of 1LA53A1KIl are open
and no current flows through 1A53A19. When power
is removed from the system, 1A53A19 is placed
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1A53A'TA4) are composed of frequency compensated
precision resistors. In the +21500 vde overvoltage
level sensing and monitoring circuit a portion of the
421500 vde is extracted at the slider of potentio-
meter 1A53ATR1, and applied to the input of a two
stage amplifier consisting of 1A53ATA2Q1 and Q2.
This amplifier which is powered by the +15 vde out-
'put of the integrated circuit regulator assembly
(LA53A7A1Q1) functions as a current amplifier that
activates overvoltage seunsing relay 1A53ATK1 when
the signal level at the input is high enough to cause
conduction of 1A53ATA2Q1. The function of diode
1A53ATA2CR] is to absorb inverse transient voitages
that are developed when K1 opens.

The -5000 vde undervoltage sensing and monitor-
ing circuit functions exactly the same as the +21500
vde circuit except that the polarity of the-15 vde
supply, the transistors and the transient protection
diode are reversed. In this -5000 vdc sensing
circuit continuity must be established between
terminals 1453ATTB1-5 and 1A53ATTB1-6 before
bias-up sensing relay 1A53ATK2 can be activated.
Contacts on bias-up sensing relays in the amplifier
group 1A4 are connected between these terminals,
thus 1A53A7TK2 is not activated until all bias voltages
are adequate.

The monitor and sensing circuits are adjusted by
potentiometers. The function of each potentiometer
is as follows:
1AG3ATR1 adjusts the trip point of K1 for
overvoltage to the +21500 vdc
supply.
1A53ATR3 adjusts the signal level at Ji that
represents the +21500 vde supply
level to calibrate PA PLATE
VOLTAGE meter 1A53A2M2.
1A53ATR4 adjusts the signal level at J3 that
represents the +10750 vde supply
level to calibrate IPA PLATE
VOLTAGE meter 1A53A2M3.
1AB3ATR2 adjusts the trip point of K2 for
-5000 vde bias voitage.
1AS3ATRS adjusts the signal level at J7 that
represents the -5000 vdc supply
level to calibrate -5 KV BIAS
meter 1A53A2M4,
1AS3ATRG adjusts the signal level at J5 that
represents the -500 vde supply
level to calibrate LOW VOLTAGE
PLATE meter 1A53A2M9.

Feedback connection to the 460 vac voltage regu-
lator (1A53A3A1) is via 1A53A7J9 with pin B being
the feedback signal, and pin A being the common
side. Transient and overvoltage protection of all of
the monitoring functions and the feedback signal is
provided by capacitors 1A53ATA2C1 through
1A53ATA2CS5 and neon lamps 1AS3ATDS1 through
1A53ATDSS.
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r. TRANSMITTER CONTROL. - This section
deséribes the transmitter control circuits of a trans-
mitting group.

{1) TRANSMITTER CONTROL FUNCTIONAL
DESCRIPTION. - Transmitter control circuits
(figure 4-13) consisting of relay-switch logic control
the operation of each transmitting group. The relays
and switches are located in the amplifier group (1A4),
indicator panel (1A12), power supply set (1A53),
antenna coupler unit 3 and electrical dummy load
unit 4. The input control signals are from sensing
circuits, remote and local switches, and potentio-
meters.

The sensing circuits are identified in table 4-2,
as interlock, cooling system, and voliage, current,
and temperature circuits. The table identifies the
sensing component and the associated conirolled
circuit.

(a) SAFETY INTERLOCK SENSE. - The
interlock signals provide for protecting personnel
from dangerous voltages by inhibiting the turn on of
bias and high voltages until areas of high potential are
secured. In order to turn on these high voltages,
interlocked switches on the amplifier group (1A4),
anterma coupler (unit 3), and electrical duramy load
{unit 4) must be closed. Furthermore, access doors
to 1A4, 1A6 and the high voltage area in the enclo-
sure must be locked and the key interlock system
used to close the HIGH VOLTAGE RECTIFIER
POWER switch 1A53A351 and the LOCKED ON switch
1A53A382.

NOTE

Only the high and bias voltages are inhibited
by the interlock system. All cooling and
control voltages remain on.

(b) COOLING SYSTEM SENSE, - The cool-
ing system sense inputs are received from the elee-
tron tube water cooler (1A2, the radic frequency
amplifier {1A8), the electronic dummy load (unit 4},
the enclosure (unit 1), and the amplifier group (1A4).
These inputs provide positive indications of the status
of water cooling systems and blower cperation. The
water level signal indicates the relative (to preset
standard) level of the distilled water {primary coolant)
in the tank of the electron tube water cooler (1A2),
The water temperature signals indicate the relative
temperature of the distilled water at the input to PA
tubes and at each of the outputs of the PA tubes. The
water flow signals indicate the relative water flow
rate at each of the PA tubes. The air flow signals
indicate whether the blowers in the enclosure (unit 1),
amplifier group (1A4) and dummy load (unit 4) are
operating.

(¢) VOLTAGE, CURRENT AND TEMPER-
ATURE SENSE. - Voltage, current and temperature
sensing circuits are located in amplifier group (1A4),
radio frequency amplifier (1A6), and power supply
set (1A53). A Jdetected fault operates one of the

CHANGE 2




AN/FPN-444 CG-273-136 Paragraph

PRINCIPLES QF QPERATION o
followingcircuits as indicatedin table 4-2: overload,
power turn on, high voltage turn on, 208 vac and 460
vac circuit breaker trip. The overload cireuit turns
off the bias, low and high voltages momentarily and
automatically turns them back on again. If three
faults are sensed in a less than 90 seconds bias, low
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and high voltages remain off. A fault which controls
power turn-on disables the cooling system, filament,
bias, low and high voltages. Other faults turn off or
inhibit the turn-ca of the high voltuge only. Circuit
breakers are tripped by certain over voltage conditions
or by the emergency stop circuit.
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TABLE 4-2,
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SENSING INPUTS AND CONTROLLED CIRCUITS

Table
4-2

CIRCUIT

SENSING COMPONENTS

CONTROLLED CIRCUIT

Safety Interlock

Cooling System:

Water Level

Water Teﬁperature Cut
‘Water Flow

Water Temperature In

Air Flow
Air Flow (Dummy Load}

Voltage, Current,
Temperature:
1st IPA cathode overloads

PA bias overloads
PA cathode overloads
10. 75 kvde overload
21.5 kvde overload
460 vac overload

460 vae voltage regulator:

v

Overtemperature
460 vac undervoltage
208 vac undervoltage
460 vac overload
120/208 vac undervoltage
-120 vde overload
-120 vdc undervoltage
-5000 vdc undervoltage

-1100 vdc undervoltages

1A53A352 (LOCKED ON)
1A4S3, 1A454, 1A4S5, 1A456

381, 382, 383, 354 (Transmitting Group No, 1)

355, 386, 357, 388 (Transmitting Group No. 2)

453, 486 (Transmitting Group No.1)

454, 455 (Transmitting Group No. 2)

1A251
1A6S5, 1A6S6, 1A6S7 1A6S8
1A6S1, 1A652, 1A6S3, 1A6S4
14689

181, 1A481
451, 482

1A4K1, 1A4K2

1A4K4, 1A4K5

1A6K1, 1A6K2, 1A6K3, 1A6K4
1A53A4K1

1A53A4K2

1A53A3T5, 1A53A3T6, 1AS3A3TT
1A53A3A1:

TS1, TS2

Al, A2, A3

Ad

CTA, CTB, CTC

1A53A3M1

1A53A3K36

1A53A3K37

1A53ATK2

1A4K6, 1A4KT

Bias, low and high voltage

furn on

Cooling system status
Cooling system status
Filament turn on
Filament turn on

Filament turn on
High voltage turn on

(S tancﬂby transmitter
group

Plate and Bias voltage
turn off

b

Power turn on
Power turn on
Power turn on
High voltage turn on

High voltage turn on
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TABLE 4-2, SENSING INPUTS AND CONTROLLED CIRCUITS (Cont)

CIRCUIT SENSING COMPONENTS CONTROLLED CIRCUIT
High voltage {ransformer 1A53A651 High voltage turn on
temperature
208 vac overvoltage 1A53A3M1 Trips 208 vac circuit

breaker
21.5 kv overvoltage 1A53ATK1 Trips 460 vac circuit

breakers

{d) REMOTE INPUTS. - The transmitter
control equipment sends the mode input {operate,
standby, or standby test) and the emergency stop
signals to control circuits in the transmitting set.
The operate signal is received by one of the trans-
mitting groups while the other is the standby. The
standby test signal is used only for test purposes.
The emergency stop signal trips both the 208 vac
and 460 vac circuit breakers.

{¢) LOCAL INPUTS. - In normal operation
the controls of control-indicator (1A53A2) relay
assembly (LA53A3) and indicator panel (1A12) of
both transmitting groups are set to the following
positions:

- POWER (1A53A26517) to ON
- FILAMENTS (1A53A2813) to ON
- BIAS AND LOW VOLTAGE (1A53A2ST) to ON
- PLATE SELECTOR (1A53A2518) to OPERATE
- HV RECTIFIER POWER (1A53A381) to ON
* - LOCKED ON (1A53A382) locked
- 460 V INPUT (1A53A3CB1) to ON
- 208 vac circuit breaker (1A53A3CE2) to ON
- LOCKOUT-READY (1A1281) to READY
- EMERGENCY STOP (1A53A2519) to RUN
(I} QUTPUTS. - The relay-switch logic of
1A4, 1A12, 1A53, unit 3, and unit 4 processes the

input signals to control the following operations:

- Sequentially turns on motors, filament, bias and
low voltage, and high voltage power.

- Transfers signal output from dummy load to
antenna,

- Turns on dummy load blower motor when high
voltage is turned on in the standby transmitting group.

- Discharges high voltage circuits when bias and
low voltage are turned off.

- Delays overload sense on bias and high voltage
turn on.
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- Selects input signal to 1A4 first stage.

- Transmits status indications to the transmitter
control equipment.

- Resets three-strike circuit.

(g) SEQUENTIAL POWER TURN ON. - See
figure 4-14. The power turn on circuits ensure that
the cooling system, filaments, bias and low voltage,
and high voltages #re turned on in that order. The
cooling system motors 1A2U3981, 144RB1, and 1B1
receive unregulated 208 vac, 3 phase when a motor
turn on signal energizes relay-contactors in 1All.
Filament power is distributed from 1A11 when a
filament turn on signal is received by relay 1A53A3K3
after the motors are running. After a delay to warm
up the filaments, the bias and low voltages are supplied
when a turn on signal energizes relay 1A5343K4. Note
that the HIGH VOLTAGE RECTIFIER POWER switch
(1A53A331) must be closed and locked on with
1A53A3S2 to enable bias turn on. After the bias turn
on the 460 vac voltage regulator (1A53A3A1) is turned
on. The output of the regulator is stepped up, rectified,
and supplied to the high voltage circuits of 146 and 1A4.
A relay that senses the high voltage circuit, ensures
that plate voltages are at the proper operating level
before screen voltages are applied to the screens of
the first IPA tubes 1A4V9 and 144V10.

(h) ANTENNA TRANSFER. - Antenna
switching logic ensures that when a transmitting
group is selected as the operate group, its output is
connected to the antenna coupler and the standby
group to the dummy load. The dummy load blower
is turned on when the standby group receives the
standby-test command from the transmitter control
equipment or when it is under local control and
high voltage is turned on.

(i) HIGH VOLTAGE DISCHARGE. - See
figure 4-15, sheet 4. Normally closed contacts of
relays in relay assembly (1A53A1) ground the high
voltage busses through discharge resistor assemblies
1A53A19 and 1A53A20. These relays remain de-
energized until the bias and low voltages are turned
on, removing the ground. When the bias and low
voltages are turned off the relays again ground the
discharge resistor assemblies to discharge the high
voltage capacitors.
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(j) DELAY OVERLOAD SENSE. - On bias
and high voltage turn on, transient overload inputs
. would be detected by sensing circuits causing turn
off of bias, low voltage, and high voltage circuits.
A time delay circuit is provided to inhibit these
sensing circuits in 1A4 and 1A53A3 for a short
interval after initial high voltage turn on.

(k) INPUT SIGNAL CONTROL. - The input
circuit to the first ampl%}er stage of amplifier group
(1A4) is controlled by-t%cr relayg. When the amplifier
group is in the operate mode,Tt relay selects a
fixed level input; in the local mode or standby test
mode a variable level input is enabled. The-other
relay conneets the-input-cireuit-of the-first stage to

.{mg_i_npgj_lmsfor-merﬂnﬂy—aﬁer the high voltage-has

1,,,\ «circuit-when :
0 (1A4S2)-isoperated to read-PA-cathode-current.

(1) REMOTE STATUS INDICATIONS. - The
remote control of the Loran Transmitting Set is gov-
erned by four status inputs sent from each trans-
mitting group: cooling system, ready, high voltage
on, and high voltage normal. These signals repre-
sent the status of the following circuits:

- Cooling system: Summation of all water and
air cooling circuits.

- Ready: Cooling system operative, filament
heated, bias and low voltages normal, and transmit-
. ing group is under remote control (LOCKQUT-
READY switch set to READY).

- High voltage on: Cooling system operative,
filament, bias, low and high voltage turned on.

- High voltage normal: Same as high voltage on,
except high voltages are at normal operating level.

(m) RESET LATCHED RELAYS. - When
three overloads have occurred in a preset interval,
the bias, low and high voltage are turned off and
latched relays prevent turn on until the OVERLOAD
AND 3 STRIKE RESET switch is depressed. Operat-

| ing this switch resets these relays as well as latched
| fault indicator relays and indicator lamps.

(2) PRIMARY POWER DISTRIBUTION, - Dis-
tribution of regulated and unregulated 208 vac three-
phase 50/60 Hz 4 wire and 460 vac, three-phase
50/60 Hz primary power is shown in figure 4-14. As
indicated in the figure, power is controlled by
switches and transmitter control circuits. The fol-
lowing description of primary power distribution
assumes that the following switches are set to posi-
tions indicated:

- EMERGENCY STOP switch 1A53A2S19 to RUN

- 208 vac circuit breaker 1A53A3CB2 to ON
. - POWER switch 1A53A2517 to ON

- FILAMENTS switch 1A53A2513 to ON
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- BIAS PEDESTAL CONTROL SWITCH 1A4S8
to ON

- BIAS AND LOW VOLTAGE switch 1A53A287
to ON

- HIGH VOLTAGE RECTIFIER POWER switch
1A53A381 to ON

- LOCKED ON switch 1A53A282 locked
- 460 V INPUT circuit breaker 1A53CB1 to ON

- PLATE VOLTAGE SELECTOR switch
1A53A2518 to MAINT OR OPERATE.

(a) 208 VAC DISTRIBUTION. - When the
EMERGENCY STOP switch is set to RUN and the
208 vac circuit breaker set to ON power is distributed
as follows:

- Unregulated 120 vac is available for the 208
vac circuit breaker shunt trip circuit.

- Regulated 120 vac is supplied to the transmitter
control circuits, the negative power supply 1A4A3A1,
and the filament transformer of the bias pedestal
power supply.

- Regulated 208 vac single-phase is supplied to
operate the 460 vac voltage regulator 1A53A3A1.

- With the POWER switch set to ON and enabled
by transmitter control, unregulated 208 vac three-
phase power is supplied to the second IPA blower
1A4B1, enclosure blower 1B1, and water pump motor
1A52U39B1.

NOTE

Unregulated 208 vac three-phase power is
distributed to the dummy load blower 4B1
only when 460 vac is applied to the high
voltage transformer 1A53A6T1 in standby
transmitting group.

- With FILAMENTS switch set to ON and enabled
by transmitter control, regulated 208 vac three-

phase power is supplied to the filament transformers
of 1A4 and 1AS5.

- With BIAS PEDESTAL CONTROL SWITCH,
BIAS AND LOW VOLTAGE, and HIGH VOLTAGE
RECTIFIER POWER switches set to ON; LOCKED
ON switch locked, and enabled by transmitter control,
distribution is as follows:

-. Regulated 208 vac three-phase is supplied to
the -5000 vdc and 500 vdc power supply 1A53A6A1.

- Regulated 208 vac single-phase is supplied to
the left and right -1100 vdc PA bias power supplies
in 1A4,

- Regulated 120 vac is supplied to the bias pedestal
power supply 1A4A4.
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{b) 460 VAC DISTRIBUTION. - When the
460 V INPUT circuit breaker is set to ON, one phase
is stepped down to 120 vac to operate the 460 vac
circuit breaker shunt trip circuit. The 120 vac is
stepped down to 26.5 vac to operate transmitter
control relays.

With the PLATE VOLTAGE SELECTQR switch set
to either MAINT or OPERATE and enabled by trans-

mitter control, 460 vac three phase is supplied to the.

high voltage transformer 1A53A6T1.

(3) TRANSMITTER CONTROL CIRCUIT
DESCRIPTION. - The following paragraphs and
associated figure 4-15, describe the operation of
transmitter control circuits. Circuit descriptions
are presented in the following sequence:

- Motor control (Sheet 1)

- Start transfer {Sheet 2)

Filament turn-on (Sheet 3)
- Bias and low voltage turn-on {(Sheet 4)

- High voltage turn-on (Sheet 5)

Protection (Sheets 6 and 7)

Shunt trip (Sheet 8)

Lighting (Sheet 9)

NOTE
Control and indicator circuits identified on
figure 4-15 (transmitter control) are only
shown in simplified form for reference.
These circuits are part of the transmitter
control equipment, not supplied with Loran
Transmitting Set AN/¥FPN-44, Refer to the
Timing, Pulse Generating, and Transmitter
Control Equipment Technical Manual for
circuit details.,

(a) MOTOR CONTROL. - This circuit (fig-
ure 4-15, sheet 1) performs the following functions:

- Turns on motors.

- Enables antenna coupling switching to the
operating transmitting group.

- Enables the sequential turn on of filament, bias
and high voltage power.

- Provides for automatic restart if 208 vac power.
is momentarily interrupted in the remote mode.

- Disables automatic restart if 208 vac power is
momentarily interrupted in the local mode.

- Provides for cooling after shut-down.
- Provides status indications of cooling systems.

- Provides optional remote power-on capability.
4.44
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The second IPA blower motor 1A4B1, enclosure
motor 1B1, and water pump motor 1A2U39B1 are
simultaneously turned on by energizing 1A11K1,
1A11K2, and 1A11K3, respectively. The circuit
consists of POWER switch 1A53A2817, and relays
1A53A3K51, 1A53A3K40, and 1A53A3K5. When
the POWER switch is in the OQFF/RESET position re-
lay 1A53A3K51 is latched on by its contacts, so that
when the POWER switch is set to the ON position, it
does not drop out. Relay contacts 1A53A3K40-4, -5
are normally closed and open only when meter-relay
1A53A3M1 or relays 1A53A3K36 or 1A53A3K37 have
sensed malfunctions for more than two seconds. The
sensed malfunctions are: 208 vac undervoltage or
120 vdc power supply overcurrent or undervoltage.
Shut-down cooling relay 1A53A3K5 contacts remain
closed {adjustable from 1 to 10 minutes) for 5.5
minutes after the coil is de-energized so that cooling
can continue after a shutdown. An additional latching
circuit is provided for relay 1A53A3K51 by the con-

tacts of relay 1A53A3K44, when the LOCKOUT-
READY switch 141281 is in the READY position.
This provides for automatic restart if there is
an interruption of the 208 vac in remote opera-
tion mode only. To restart in the loeal mode,
the POWER switch must be set to the OFF/
RESET position and then to the ON position.

A status signal is provided to the remote control
locaticon to indicate the operation of water and air
cooling. When relays 1A11K1, 1A11K2, and 1A11K3
are not energized or 1A12K14 is energized, a circuit
is closed to the remote station to indicate a eooling
fault. Relay 1A12K14 is energized when relay LA12K7
or 1A12K8 is energized or 1A12K9 is de-energized.
Relay 1A12KT7 is energized when thermoswitch 1A6S9
is closed, indicating that the primary cooling inlet
water temperature is above a preset level. Relay
1A12K8 is energized when any one of the primary
cooling outlet water thermoswitches (1A6S5 through
1A688) is closed indicating that the outlet water tem-
perature for a particular power amplifier tube is above
a preset level. Relay 1A12K9 is de-energized when
the water float switch is open indicating that the water
level of the tank in 1A2 is low. The indicator lamps
asgsociated with relays 1A12K7, 1A12K8 and 1A12K9
are normally lit and go off when a fault is sensed.
Relay 1A12K8, when energized by a fault, is latched,
thereby keeping its associated indicator lamp off
until reset by the OVERLOAD AND 3 STRIKE RESET
pushbutton, shown in the protection circuits, figure
4-15, sheet 6.

An optional tarn-on circuit is provided for the
remote location, if a jumper is removed from
1A53A2TB3Y terminals 1 and 2. The option provides
for the remote control of the motor and filament turn
on cirecuits,

(b} START TRANSFER. - The functions
performed by these circuits (figure 4-15, sheet 2 and
table 4-3) depends on the mode of operation and the
selected transmitter group. Since the groups are
functionally identical, to simplify presentation, the
operation of transmitting group no. 1 is described in
the various modes. The modes are: operate,
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standby, standby test and lockout. Mode selection is
controlled by the following switches: Xmtr Selector,
Standby Test, and LOCKOUT-READY 1A12S1. A
station is normally operated with one transmitting
group in the operate mode and the other transmitting
group in the standby mode. The standby test and
local modes are used for test and maintenance.

1. OPERATE MODE. - In the operate
mode, as indicated in table 4-3, Xmtr Selector is
set to Xmtr No. 1, Standby Test is off, LOCKOUT-
READY is set to READY, and the PLATE VOLT-
AGE SELECTOR switch is set to OPERATE, With
this switch configuration the following relays are
energized: 1A12K11, 3KI, 3K2, 3K5, 3Ks,
1A12K12, 1A12K15, and 1A53A3K44. Relays 1A4K9,
3KT and 4K1 are not energized. Relay 1A12K11,
energized only when Xmtr No. ! and READY are
selected, enables the operation of 3K5 and disables
1A4K9. Relay 3K5 enables 3K1, 3K2, OPERATE
indicator lamp 1A12DS13 and TRANSMITTER NO.

1 OPERATE lamp 3DS1 and disables STANDBY
indicator lamp 1A12DS12. Relay 3K6 is energized
via the closed contacts of relays 3K1, 3K2, and
3KT7. Relay 1A12K15 is energized via the closed
contact of relays 3K1, 3K2, and 3K6. Relay
1A33A3K44 is energized by selecting the READY
position. Relay 1A12K12 is energized by selecting
Kmtr No. 1. The functions performed by this relay
configuration are:

- When relay 3K1 is energized, the output of
transmitting group no. 1 is connected to the antenna.

- When relay 3K2 is energized‘. the ground cir-
cuit of {ransmitting group no. 1 is connected to the
counterpoise.

- When relay 3K6 is energized, the ground is
removed from the antenna.

- Relay 1A12K15 must be energized to enable the
high voltage turn on.

- When relay 144K9 is not energized, the input to
the amplifier group (1A4) is at a fixed drive level.

- Functions of relays 1A12K12, 1A12K13, and
1A53A3K44 are shown on figure 4-15, sheets 1 and 5.

- When relay 3K5 is energized. the OPERATE
indicator lamp 1A12DS13 and TRANSMITTER NO. 1
OPERATE indicator lamp 3DS1 are lit,

2. STANDBY MODE. - In the standby
mode, the Xmtr Selector is set to Xmtr No. 2,
LOCKOUT-READY switch 1A1281 is set to READY,
and the PLATE VOLTAGE SELECTOR switch
1A53A 2518 is set to QPERATE. With this switch
configuration only relays 1A4K9 and 1A53A3K44 are
energized. The functions performed by operated
and unoperated relays are as follows:

- When relazy 3K1 is not energized, the output of
transmitting group no. 1 is connected to the dummy
load.
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- When relay 3K2 is not energized, the trans-
mitting group no. 1 ground is connected to the dummy
load ground.

- When relay 4K1 is not energized dummy load
blower is not turned on.

- When relay 1A12K15 is not energized, high
voltage turn-on is not enabled.

- When relay 1A4K9 is energized, the input to
the amplifier group (1A 4) is an adjustable drive
level,

- When relay 3K5 is not energized, the STANDBY
indicator lamp 1A12DS12 is lit,

- Other functions of relays 1A12K12 and 1A53K44
are shown on figure 4-15, sheets 1 and 5.

3. STANDBY TEST MCDE. - In the
standby test mode. Xmtr Selector is set to Xmtr
No. 2, Standby Test switch is closed, LOCKQUT-
READY switch 1A1281 is set to READY and PLATE
VOLTAGE SELECTOR switch 1A53A2818 is set to
OPERATE. With this switch configuration the
following relays are energized: 1A12K12, 1A4KS,
4K1, 1A12K15, and 1A53A3K44. Relay 1A12K12 is
operated by common vde via the Standby Xmtr B+
switch. Relay 4K1 is operated by 120 vac from the
start motor circunit via 1A53A2518, 3K1, 3K2, 4K2,
1A12K11, and 1A12K12 contacts. Relay 1A12K15 is
operated by 120 vac from the start circuit via
1A53A2518, 3K1, 3K2, 4K1, and 451. The function
performed by operated and unoperated relays are as
follows:

~ When relay 3K1 is not energized. the output of
transmitting group no. 1 is connected to'the dummy
load.

- When 3K2 is not energized, the transmitting
group no. 1 ground is connected to the dummy load
ground,

- When relay 4K1 is energized, the dummy load
blower is turned on.

- Relay TA12K15 must be energized to enable the
high voltage turn on.

- When relay 1A4K9 is energized, the input to
the amplifier-group (1A4) is at an adjustabie drive
level.

- When relay 3K5 is not energized, the STANDBY
indicator Iamp 1A12DS12 is lighted.

- Other functions of relays 1A12K12 and
1A53A3K44 are shown on figure 4-15, sheets 1 and 5,

4. LOCKOUT MODE, - In the lockout mode,
the Xmtr Selector switch is set to Xmtr No. 2 and
LOCKOUT-READY switch 141281 is set to LOCKOUT.
The PLATE VOLTAGE SELECTOR switch 1A53A2518
may be set MAINT or OPERATE. With this switch
configuration the following relays are energized:
1A4K9, 4K1 and 1412K15. The funetions performed
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in the lockout mode are identical to the standby test
mode, except for relay 1A12K12 and relay 1A53A3K44
functions,

5. SUMMARY OF START TRANSFER
FUNCTIONS. - Table 4-3 summarizes the start
transfer functions performed in the various modes.
For each mode, the table lists the position of each
switch in the switch position columns; the status of
each relay in the relay status columns; th- functions
performed in the function columns, and k: status of
the associated indicators in the lamp co.u:mnas.

{c) FILAMENT TURN ON. - The filament
turn-on circuits {figure 4-15, sheet 3} turn on fila-
ment transformers and enable bias and low voltage
power turn on after an adjustable 20 to 200 second
delay. These functions are performed only if air
and water cooling status signals indicate proper
operation. If air flow is proper, indicating blower
operation in 1A4 and the enclosure, switches 144851
and 181 close. When this oceurs, the AIR ON indi-
cator lamp 1A53A2DS8 lights and 120 vac is applied
to the heating element in relay 1A12K17 via the
closed contacts of relay 1A12K7, Relay 1A12K7 con-~
tacts are closed if the primary cooling inlet water
temperature is normal. If the water flow rate in the
power amplifier (1A6) is proper water flow switches
14651 through 1A654 close, energizing relay
1A53A3K 43, Relay 1A53A3K 43 contacts close and
the WATER ON indicator lamp 1A53A2DS1 lights.
Filament relay 1A53A3K3 closes when FILAMENTS
switch 1A53A 2513 is closed.

When relay 1A53A3K3 is energized, filament power
is turned on, FILAMENT HOURS 1A53A2M6 starts
timing filament on time, and filament warm-up relay
1A53A3KT is energized. This relay, which enablesg
bias turn on, does not pick up until 150 seconds
(adjustable from 20 to 200 seconds) have elapsed.

The delay prevents bias and low voltage turn on before
tube filaments have warmed up. When it picks up, its
contacts close the FILAMENT READY indicator lamp
1A53A2D87 and warm-up lockout relay 1A53A3K52

coil circuits. This relay, also latched by own contacts,
has a 30 second delayed drop out. The delayed drop-
out of relay 1A53A3K52 provides for turning on the

hias supplies after a brief loss of power without

waiting for the 150 second pickup delay of 1A53A3KT.

{d) BIAS TURN ON. - The bias turn on
circuits (figure 4-15 sheet 4), which are initially
enabled after filament ready, perform the following
functions:

- Remove grounds from the high voltage discharge
resistors.

- Turn on bias and low voltage power supplies.
- Enable high voltage turn on.

- Provide meter and indicator lamp indications of
bias and low voltage power supplies.

- Disable bias and low voltage turn on when an
interlock is opened.
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- Disable bias turn on for a short interval after
a fault is sensed in the high voltage circuits.

- Disable bias turn on when three faults are
sensed in 90 seconds in the high voltage circuits until
reset by the OVERLQAD AND 3 STRIKE RESET
switch.

The ungrounding of high voltage discharge re-
sistors, contained in subassemblies 1A53A19 and
1A53420, occurs when relays 1A53A1K1 and
IAS53A1K2 are energized by 120 vac. The circuit
consists of the closed interlock switches; closed
contacts of relays 1A53A3K31, 1AS53A3K3,
1A53A3K18, 1A53A3K7 or 1A53A3K52 and
1A53A3K32; closed BIAS AND LOW VOLTAGE
switch 1AB3A2ST; the closed contacts of relay
1A53A3K46 and LOCKED ON switch 1A53A382.
Relay 1AS53A3K31 is normally de-energized,
except when a fault is detected in the high voltage
circuits by the protection circuits. Relay
1A53A3K18 is normally de-energized, unless
three overloads have been detected in 90 seconds,
and remains energized until manually reset.
Relays 1AS3A3K3, 1AL3AI1K1 and 1AS53AIK2 are
energized when the filament turn on conditions
are satisfied. Relay 1A53A3K46 is de-energized
until the high voltage regulator 1A53A3Al1 is
turned on, After relays 1A53A1K! and
1A53A1K2 are energized, the bias and low voltage
supplies are turned on by the energized relay
1A53A3K4. When relay 1A53A3K4 is energized,
it is latched by its contacts, so that when relay
1A53A3K46 is energized by the turn on of the
high voltage, relay 1A53A3K4 remains energized.

DOOR INTERLOCK indicator lamp 1A53A2DS2
lights when all interlocks are closed or bypassed.
RIGHT PA BIAS UNDERVOLTAGE indicator lamp
1A12D8S11 and LEFT PA BIAS UNDERVOLTAGE
indicator lamp 1A12DS10 light when -1100 vde PaA
bias power supply voltages, sensed by relays 1A4K7
and 1A4K6, are normal, BIAS AND LOW VOLTAGE
ON indicator lamp 1A53A2DS5 lights when -5000 vde
power supply voltage and both -1100 vdc PA bias
power supply veltages are normal. This circuit
includes a voltage divider, a relay driver, and relays
1A53ATK2, 1A4K7, and 1A4K6. The relay driver
circuit is adjusted so that when the -5000 vdc power
supply is above a preset level it supplies current to
operate relay 1AS3ATK?2 if relays 1A4K7 and 1A4K6
are energized. Relay 1A53ATK2 must be energized
to enable high voltage turn-on.

(e} HIGH VOLTAGE TURN ON. - The high
voltage turn on circuits ({igure 4-15 sheet 5} consist
of the following circuits: ready, high voltage turn on,
high voltage sense, and signal drive control. Turn on
occurs in the operate, standby test, and local modes.
The mode of operation is determined by switches as
described in the start transfer circuit. The circuits
perform the following functions:

- Control the operation of 460 vac voltage regu-
lator.

- Determine deicnization time after a high voltage
fault,

CHANGE 3
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- Provide status signals to remote and local
indicators.

- Apply screen grid voltages to 1A4V7T and 1A4V38
when the high voltage is at the proper level.

- Sense 21.5 kv overvoltage and supplv signal to
shunt trip circuit.

- Allow automatic recoverv after a loss of 460
vac source power when control is from the remote
location (operate and standby test modes).

1. OPERATE AND STANDBY TEST
MODES OPERATION. - Circuit operation for these
modes is identical, since the PLATE VOLTAGE
SELECTOR switch is set to OPERATE and the

LOCKOUT-READY switch is set to READY for
both modes. For this switch conficuration. relavs

TA53A3K44, 1A12K12, and 1A12K15 are enercized.
Relays 1A53A1K1. 1A53A1K2and 1A53ATK2 are en-
ercized by the biasturn on circuits. Relay 1A53A3K21
is enercized if the temperature of the hich voltace
transformer 1A53A6T1 is below preset limit. With
this configuration of energized relavs the ready sig-
nal is sent to the remote location and relay
1A53A3K45 is energized. When relay 1A53A3K45 is
energized, it enables energizing relavs 1A53A3K47
and 1A53A3K46 if relav 1A53A3K50 is energized.
Relay 1A53A3K50, part of the shunt trip circuit, is
energized when 460 vac is present.

When relay 1A53A3K47 is energized, it opens the
circuit between terminals 8 and 9 of the 460 vac
voltage regulator, which turns on the regulator.
When the regulator is turned on, its output rises to
an adjustable preset level controlled bv the OPERATE
ADJUST control in approximatelv 15 seconds. The
feedback voltage is obtained from a network of the
10.75 kv power supply in voltage divider 1A53A7.
The 10.75 kv and 21.5 kv power supply voltages are
monitored by IPA PLATE VOLTAGE and PA PLATE
VOLTAGE meters from resistor networks in the
voltage divider. A sample of the 21.5 kv voltage is
also supplied to a connector so that the ripple can be
observed on an external oscilloscope. Relay
1A53ATK] senses 21.5 kv overvoltage. If the 21.5
kv supply is above a preset limit, a signal is sent to
the shunt’trip circuit, which trips the 460 vac circuit
breaker.

When a high voltage fault is sensed, overload
relay 1A53A3K31, turns off the bias and high voltage
circuits. The function of deionization relay
1A53A3K46 is to disable bias turn on (and therefore
disable high voltage turn on) for 3 seconds (adjust-
able from 0.5 to 5 seconds) to allow for deionization
before the circuits are turned on again. When the
460 vac is lost, relay 1A53A3K50 inhibits high volt-
age turn on: otherwise the three-strike circuit would
count three faults in 90 seconds and lockout the
automatic recovery circuit.

LHANGE-3-~
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When the 10.75 kv power supply rises to 65 - of
maximum (approximately 7 kv) relay 1A4K3 applies
the screen orid voltage to 1A4VT and 1A4VA. _and-

arArtHenables—relay TAHKES, Retr—TASK2

AALVE A VS When QUIESCENT METER switch
TA4S2-ts switched toeither the LEFT or-RIGHT
pesitionthe transntterdrive-is-removed.

2. LOCKOUT MODE OPERATION. - In
the local mode, the LOCKOUT-READY switch is set
to LOCKOUT. The PLATE VOLTAGE SELECTOR
switch may be set to OPERATE or MAINT. For this
switch configuration, relays 1A53A3K44, and 1A12K12
are not energized, while relay 1A12K15 is energized.
Except for the following differences, circuit operation
is identical to the operate and standby test mode.

- The MAINTENANCE ADJUST control mav be
used to set the high voltage level without disturbing
the OPERATE ADJUST control setting.

(f) PROTECTION CIRCUITS. - The pro-
tection circuits (figure 4-15 sheets 6 and 7) consist
of the relay power supply, ac overcurrent sense,
high voltage current sense, and the three-strike
circuits.

1. RELAY POWER SUPPLY. - The
relay power ;upply includes a rectifier that converts
120 vac to -120 vde. overcurrent sensing relav
1A53A3K36, and undervoltage sensing relav
1A53A3K37. The power supply supplies the opera-
ting voltace for relavs 1A53A3K16, 1A53A3K34,
1A53A3K31, and 1A53A3K33 in the overload
circuit. If 120 vdc overcurrent or undervoltage
is sensed by relays 1A53A3K36 or 1A53A3K37 for
more than 2 seconds, relay 1A53A3K40 in the start
motor circuit disables the turn on the sequence.

2. AC OVERCURRENT SENSE. - The
ac overcurrent sense circuits consists of three
identical circuits which monitor each line of the
3-phase inputs to the high voltage power transformer.
Each cireuit consists of a current transformer. a load
resistor, a rectifier, a relay, and associated compo-
nents. The voltage resulting from the current trans-
former secondary current passing through the load
resistor is rectified and applied to a relay (1A53A3K13.
1A53A3K 14, or 1A53A3K15), When the input current
in any line is above a preset level, the relay closes
to energize relay 1A53A3K31 and 1A53A3K16. Relay
1A53A3K 16, locked up through its own contacts. ex-
tinguishes the AC OVERLOAD indicator lamp
1A53A2DS10. Relay 1A53A3K31 is the fault trip relay
in the three-strike overload circuit described
subsequently.

3. HV CURRENT SENSE. - Relay
1A53A4K1 is energized when the sensed current in the
10.75 kv power supply return is above a preset level.
Relay 1A53A4K2, is energized when the sensed
current in the 21.5 kv power supply return is above a
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preset level. When either relay is energized, it
energizes relay 1AS3A3K31. Relays 1AS3A4X1

and 1A53A4K2 also energize relays 1A03A3K8

and 1A53A3K9 redpectively. When relays 1A53A3K8
or 1A53A3K9 are energized, they are latched and
extinguish IPA OVERLOAD indicator lamp
1A53A2DS813 and PA OVERLOAD indicator lamp,
respectively.

i. THREE STRIKE OVERLOAD
CIRCUIT. - The three strike overload circuit per-
forms the following functions:

- Disables certain fault sensing circuits on
initial high voltage turn on.

- Provides for the automatic turn off and re-
application of bias and high voltages due to a
momentary fauit,

- Locks out bias and high voltages if three faults
are sensed in 90 seconds until manually reset.

- Inhibits the high voitage turn on if the high
voltage transformer overheats until transformer
returns to normal temperature and manually reset
by the OVERLOAD AND 3-STRIKE RESET switch,

- Provides for the reset of latched relays.

Table 4-4 lists each fault that operates the auto-
matic recovery circuit, and the associated sensing
relay. The indicator relay latches when energized
by a fault signal from the sensing relay, thereby
keeping the indicator lamp off., In addition to the
sensing relays, the overload circuits include: cam
relay 1A53A3K33, 3-strike interval relay
1A53A3K117, 3-strike lockout relay 1A53A3K18,
fault trip relay 1AS53A3K31, and overload sense
inhibit relay 1AS53A3K34.

When any one of the faults listed in table 4-4 is
sensed, fault trip relay 1A53A3K31 is energized. This
locks out the 460-vac regulator by energizing relay
RYA In the chop-off limiter unit. Relay 1A53A3K31
also de-energizes the discharge relays, 1AS3AIK1
and 1A5341K2, and the bias contactor, 1A53A3K4 by
opening the bias turn-on circuit. Anocther set of
relay 1A53A3K31 contacts control stepping relay
1A5343K33.

Relay 1A53A3K33 is comprised of three sets of
interrupter contacts and 5 sets of cam contacts. The
interrupter contacts open and close with the
energizing and de-energizing of the relay. The cam
contacts open and close in the order shown on the
table on figure 4-15, sheet 6, The cam is advanced
whenever 1A53A3K33 is de-energized by
a mechanical ratcheting action.

When the first fault energizes 1A53A3K31, it also
energizes 1A53A3K33. This energizes relay
1A53A3K17 through leg 2. The contacts of
1A53A3K17 remain in this state for approximately
90 seconds after its coil i3 de-energized. The
removal of bias and high voltage by 1A53A3K31
contacts prevents detection of another fault until
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bias and high voltage return. Therefore, relay
1A53A3K31 is de-energized, which causes 1A53A3K33
to be de-energized, which in turn advances its

cam to fault position 1.

While in faulf position 1, further cam advancement
by leg 1 is inhibited by the open contacts of relays
1A53A3K17 and 1A53A3K18. Three conditions may
now change the state of this circuit:

1. One more overload within 90 seconds ad-
vances the cam to fault position 2,

2. Two more overloads advances the cam to
fault position 3. If this happens, 1A53A3K18 will be
energized through leg 3.

3. If 90 seconds elapses before three overloads
occur, the cam advances to the "home" (0) position
and the eircuit is back to its original eondition.

In case 2, where the third overload is detected
in less than 90 seconds, 1AS53A3K18 is energized.

_ One set of its contacts provide self-latching;

another set inhibits bias and high voltage turn on.
In addition, another set provides continuity in leg
1 and allows 1A53A3K33 to advance to home
position, at which time contact E opens. Bias
and high voltage can only be reapplied by manually
pressing OVERLOAD AND 3 STRIKE RESET
switch, which uniatches 1A53A3K18. .

In case 3, where only one or two overloads have
occurred and the 90 second time delay has expired,
relay 1A53A3K17 contacts provide continuity in
leg 1 to energize 1A53A3K33. Relay 1A53A3K33
is enabled until the home position is reached, where
contact E opens breaking the circuit.

Transformer temperature sensing relay
1A53A3K 21, is energized through the normally closed
contacts of thermoswitch 1A534651. When energized,
the relay enables high voliage turn on, latches relay
1A53A3K 48, and lights PLATE TRANSFORMER OVER
TEMP indicator lamp 1A53A2DS11. When thermo-
switch 1A53A651 opens, relay 1A53A3K21 is de-
energized. When this occurs, high voltage is
inhibited and the lamp is extinguished. When the
switch 1A53A651 recloses, relay 1A53A3K21 re-
mains de-energized because relay 1A53A3K48 is still
energized through its latching contacts. The high
voltage and the PLATE TRANSFORMER OVERTEMP
lamp remain off until reset by pressing the OVER-
LOAD AND 3 STRIKE RESET switch to drop out
1A53A3K48,

When the OVERLOAD AND 3 STRIKE RESET
switch 1A53A358 is depressed, it releases the fol-
lowing latched relays: 1A53A3K18, 1A53A3K16,
1A53A3K8, 1AB3A3KS, 1A53A3K48, and 1A12K10.
When relay 1A53A3K18 is released, bias and high
voltage turn on are enabled and 3 STRIKE indicator .
lamp 1A53A2DS12 lights. When relay 1A53A3K16
is released, AC OVERLOAD indicator lamp
1A53A2DS10 lights. When relay 1A53AJ3KS8 is
released, JPA OVERLQAD indicator lamp
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1A53A2D813 lights. When relay 1A53A3K90 is re- closed contacts and relav 1A4K8 is energized via
leased, PA OVERLOAD indicator lamp 1A53A2D514 the energized relay 1A57A3K34 clysed contacts.
lights. When relay 1A53A3K48 is-released, high With relay LAS3A3K34 energized, the overcurrent
voltage turn on is enabled and PLATE TRANSFORMER  sensing relays LAS3A3K13, 1A5343K14, and
OVER TEMP indicator lamp 1AS3A2DS11 lights. 1A53A3K15 are in series with res:stors 1A53A3R6E4,
When relay 1A12K10 is de-energized, it releases 1A53A3R65, and 1A53A3R66 regpectively, thereby
relays 1412K1 through 1412K6, 1A12K18, and reducing their sensitivity. With 1A4K8 energized
1A 12K19 which lights the associated lamps shown the current sensing relays 1A4K5, 1A4K4 and
in table 4-4, and relay 1A12K12 which lights 1453A4K1 are shorted. When reluy 1A53A3K47 is
PA1A6 OUTLET OVERTEMPERATURE, energized for high voltage turn-on, a resistor-capaci-
tor combination keeps relays 1A53A3K34 and 1A4K8
Fault sensing circuits are disabled on high voltage energized for approximately one tenth of a second,

turn on by relays 1A53A3K47, 1A53A3K34 and 1A4K8. The turn off delay prevents initial surge currents on
Before the high voltage is turned on, relay LA53A3K34 high voltage turn on from sending ravlt signals to the
is energized via the de-energized relay 1A53A3K47 fault trip relay 1A03A3K31.
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TABLE 4-4, FAULTS WHICH TURN OFF BIAS AND HIGH VOLTAGES
FAULT '
SENSE INDICATOR
RELAY FAULT/INDICATOR RELAY
1A4K1 LEFT 1ST IPA CATHODE OVERLOAD (1A12DS1) 1A12K1
1A4K2 RIGHT 18T IPA CATHODE OVERLOQAD (1A12D52) 1A12K2
1A4KS LEFT PA BIAS OVERLOAD (1A12DS3) 1A12K3
1A4K4 RIGHT PA BIAS OVERLOAD (1A12D34) 1A12K4
1A6K1 1A6V1 CATHODE OVERLOAD (1A412DS34) 1A12K18
1ABK3 1A8V3 CATHODE QVERLOAD (1A12DS5) 1A12KS
1A6K2 1A6V2 CATHODE OVERLQAD (1A12056) 1A12K6
1A6K4 1A6V4 CATHQDE OVERLOAD (1A12D335) 1A12K19
1A53A4K1 IPA OVERLOAD (1A53A2DS13) 1A53A3K8
1A53A4K2 PA OVERLOAD (1A53A2D814) 1A53A3K9
1A53A3K13
1A53A3K14 AC OVERLOAD (1A53A2DS10) 1AB3A3K16
1A53A3KI15
460 vac voltage regulator detected faults:
NONE Overtemperature NONE
1A53A3A1AIRY
1AB3A3ALAZRY 460 vac undervoltage NONE
1A53A3A1A3RY

{(g) SHUNT TRIP. - Both the 460 vac cir-
cuit breaker 1A53A3CB1 and the 208 vac circuit
breaker 1A53A3CB2incorporate shunt trip coils (see
figure 4-15, sheet 8). Eachcoil when energized trips
its circuit breaker. To restore power after atrip, the
eircuit breakers must be manually reset. A separate
fused power circuit and indicator lamp is provided
for each shunt trip circuit. The 460 vac shunt trip
circuit fused by 1A53A3F41 and 1A53A3F42 receives
its 120 vac operating voltage from the 460 vac lines
via step down transformer 1A53A3T3. The 120 vac
is stepped down to 26 vac by transformer 1A53A3T4
to supply time delay relay 1A53A3K39. The 208 vac
shunt trip circuit receives its 120 vac via fuse
1A53A3F40. The 120 vac is stepped down to 26 vac
by transformer 1A53A3T2 to operate time delay
1A53A8K28 and 1A53A3K40, shown as part of the
motor turn-on circuits.

The following conditions trip the circuit breakers
by energizing their shunt trip coils:

ORIGINAL

- Depress a remote emergency stop switch, (CB1
and CB2).

- Open the key operated LOCKED ON switch
1A53A382. (CB1 only)

- Set EMERGENCY STOP switch 1A53A2819 to
STCOP. (CB1 and CB2)

- A plate overvoltage sustained for more than
two seconds, sensed by relay 1A53ATK1 (CB1 only).

- A 208 vac overvoltage sustained for more than
two seconds, sensed by meter-relay 1A53A3M]
(CB2 only).

1. REMOTE EMERGENCY TRIP. -
This circuit provides the capability of tripping both
the 460 vac circuitbreaker 1A53A3CB1 and the 208 vac
circuit breaker from a remote location. When activated,
the 460 vac power is turned off before the 208 vac.
Circuit operation is initiated by depressing a remote
emergency stop pushbutton. . Note that in normal
operation, relays 1412K13, 1A12K16, and 1A53A3K50
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are energized. When the pushbutton is depressed,
relay 1A12K13 is de-energized, thereby providing

a closed circuit to energize relay 1A53A3K49. When
energized, its contacts close the 1A53A3CB1 shunt trip
coil circuit, which results in the turning off of 460

vac power. Removing the 460 vac power causes

relay 1A53A3K50 contacts to close, thereby applying
120 vac to the shunt trip coil of 1A53A3CB2 via the
normally closed contacts of relay 1A53A3K28.

2. LOCKED ON SWITCH 1A53A3S2. -
When the key in LOCKED ON S2 switch 1A53A3S2 is
turned to the unlocked position, contacts 1 and 2 are
closed. This action applies 120 vac across the shunt
coil of the 460 vac circuit breaker 1A53A3CB1, trip-
ping the breaker, thereby turning off the high voltage
circuits. At the same time contacts 3 and 4 of
1A53A3S2 (shown on sheet 4 of figure 4-15 as part of
the interlock circuit) are opened, turning off the
bias and low voltage circuits.

3. EMERGENCY STOP SWITCH
1A53A2519.” - When this switch is set to STOP, i
simultaneously applies 120 vac directly to each <., mt
trip coil, tripping both the 460V INPUT circuit
breaker and the 208 volt circuit breaker.

4. HIGH VOLTAGE OVERVOLTAGE. -
When relay TA53ATK1 senses an overvoltage in the
PA plate voltage supply, it applies 26 vac through
its contacts to terminal 2 of time delay relay
1A53A3K39. If the overvoltage is sustained for more
than two seconds, contacts 4-6 of relay 1A53A3K39
close, applying 120 vac to the shunt trip coil of
1A53A3CB1, thus disconnecting the 460 vac power.

5. 208 VAC OVERVOLTAGE. - When
the 208 vac supply is within preset limits, contacts
3-4 and 4-5 of meter relay 1A53A2M1 are open.
When the 208 vac supply is above the preset limit,
contacts 4-5 close, supplying a signal to two-second
time delay relay 1A53A3K28. If the overvoltage is
sensed for more than two seconds, relay contacts 4-6
of 1A53A3K28 close the 120 vac circuit across the
shunt trip coil of 1A53A3CB2.

(h) LIGHTING. - Power for lighting the
enclosure and the panels (figure 4-15, sheet 9) is
supplied from two sources. An independant 120 vac
line supplies enclosure lighting and convenience out-
let power, each controlled by a switch. Panel lighting
power is supplied by the 120-vac control power. The
brightness of the panel lights are controlled by the
DIMMER control on the control indicator panel
1A53A2.

s. WATER COOLING SYSTEM. - The water
cooling system is shown in figures 4-16 and 6-45.
This system removes the heat generated by power
amplifier tubes 1A6V1 through 1A6V4. The entire
system is capable of delivering water at a rate of
75 gallons per minute to the power amplifiers and of
dissipating 250 kilowatts of heat.
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a motor-driven pump and an expansion tank for the

The water cooling system has two heat exchangers, .
supply .of primary coolant.

The water cooling system contains a primary and
secondary circuit. The primary circuit is the path
through which distilled water coolant is pumped from
electron tube liquid cooler 1A2 through the power
amplifier tube water jackets and back to the liquid
cooler. Part of primary coolant is circulated
through oxygen and mineral removal filters. The
secondary circuit is the path in which the secondary
coolant is pumped from an external source through
the liquid cooler and back to its source. The sec-
ondary coolant is fresh undistilled water.

Four outlets leading from the main outlet dis-
tributes water to each power amplifier tube.

Safeguard alarms against insufficient cooling are
provided to prevent damage due to excessive heating
in the power amplifier tubes. These safeguard
alarms are activated by automatic switches.

Flow rate alarm switches 1A6S1 through 1A6S54
are located in the cooling path of each power amplifier
tube. These switches are electrically in series with
one another. When the water flow through the system
is normal, the switches close, energizing 1A53A3K43
which closes a set of contacts in the transmitter
filament interlock circuits. In addition, another set
of contacts close, lighting the WATER ON lamp
1A53A2DS1. The actual rate of flow can be measured .
directly from the flow meters.

The thermometers are directly associated with
automatic thermo-electric switches 1A6S5 through
1A6S8. These thermometers are located in the
cooling path of each tube, just before the coolant
re-enters the main pipe to return to the liquid
cooler.

The switches are connected in parallel. When
the temperature of the primary coolant is too high-
above 70°C (158°F) - in any of the paths, its associ-
ated switch closes and OVERTEMPERATURE PA1AG6
OUTLET lamp 1A12DS8 on the indicator panel lights.
The actual temperature can be read directly from
the thermometer dial. These thermometers are
located on the PA tube racks. A thermometer is
associated with INLET TEMP. switch 1A6S9. This
thermometer and switch are located in the main inlet
where the coolant is about to enter the cooling path of
each tube. When the temperatue of the primary
coolant is above 50°C (122°F) switch 1A6S9 closes,
the equipment shuts down automatically, and OVER-
TEMPERATURE PA1A6 INLET lamp 1A12DS7 on the
indicator panel goes out.

In the water cooler itself, there is a low water
level switch and gauge glass water level indicator.

CHANGE 2




it AT TR 3T

CG-273-136 Fiiure

AN/FPN-44A
PRINCIPLES OF OPERATION

I —
SECONDARY OUT —.

- \’%‘ /—F!LL
et

L e
>

FLOAT VALVE
FLOAT SWITCH

~HEADER

—_—

be

/

-
-
SECONDARY 1M

nsm'—/ l !

ELLHANGER THERMOME “E R

SWITEH

/
/

FLOW RATE
THOICATOR
ALARM

0
—

/ MOTOR

PUMP

FRESSURE GAGE

COOLING UNIT
UNIT 1AZ

[SYMBOL DESCRIFTION

NIPPLE

UNIDH ELBOW

'}—c

90" ELBOW

GATE VAALVE

LATERAL FITTING L
ELECTROMN TuBE

PLUG

UNION
WATER COIL

|+o-"<$"}

COUPLING

TEE
REDUCER [smeaoL|  DESCRIPTION

UNIT 1A
PET COCK 4 | ececTrooe eLUG
BUSHING FLOW SWITCH
CHECK WALVE

P.A. TUBE RACK

PLATE STRAINER

SETURN BEMD
REDUCING ELBOW

DIRECTION UF FLOW
PRIMARY SYSTEM

NGO 28 1] [

SECONDARY SYSTEM

75-009

. Figure 4-16, Water Cooling System, Simplified
Schematic Diagram

CHANGE 2 4-73/4-74







AN /FPN -44A
PRINCIPLES OF OPERATION

When the water falls below a preset level. the switch
closes and WATER LEVEL indicator lamp 1A12D89
on the indicator panel lHghts. If the low water level
alarm, a flow meter. or an outlet thermometer indi-

TABLE 4-5.
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cates a malfunction, an alarm sisnal is sent to the
transmitter control equipment.

Table 4-5 provides a summary of the water cool-
ing system sense and indicator functions.

WATER COQLING SYSTEM INDICATOR AND SENSOR FUNCTIONS

INDICATQR,/SENSOR
DESCRIPTION

REF. DES.

FUNCTION

1ABMS5 Milliammeter

1A6: SI, 82, 83, 54 Flow rate switches

1A6: 55, 86, 87, S8 Thermostats

1A859 Thermostat

1A2M1 Pressure gauge

1A2M2 Pressure gauge

1A2M3 Water level gauge

1A2M4 Pressure gauge

1AZMS5 Pressure gauge

1A52M6 Pressure gauge

1A5251 Float switch

Provides visual indication of primary coolant con-
ductivity.

Supplies transmitter control circuits with flow rate
status for each PA tube. When rate is below limit,
inhibits filament turn on and supplies alarm in re-
mote indicator. Associate- flnw rate meter pro-
vides visual indication.

Provides transmitter control circuits with water

temperature status of each PA tube. When temper-
ature is above limit, sends alarm to remote station.
Associated thermometers provide visual indications,

Provides transmitter control eircuits with water
temperature status to PA tubes. When tempera-
ture is above limit, inhibts filament turn on and
supplies alarm {o remote indicator. Associated
thermometer provides visual indication.

Provides visual indication of secondary coolant
pressure to heat exchanger,

Provides visua! indication of secondarv coolant
pressure from heat exchanger.

Provides visual indication of water level in tank.

Provides visual indication of primary coolant
pressure from heat exchanger.

Provides visual indication of pressure of primary
coolant return from PA tube rack.

Provides visual indication of primary coolant
pressure at pump outlet,

Provides transmitter control circuits with water
level status of primary coolant in tank., When
leve!l is hbelow limit, sends alarm to remote
indicator,

. COMMON CIRCUITS. - The following para-

_graph describes a circuit that is used in more than

one aszembly.

{1} TIME DELAY RELAY (1A53A3K28, 1A53A3K39
and 1AS3A3K40)., -This relay provides a two-second
delay after closing the control circuit contacts, The
control circuit requires only 1 milliampere at 26 volts
ac.

The relay circuit is shown in figure 4-17. With a
26 volts ac signal applied at terminal 2, elosing the

CHANGE 3

contacts in the signal circuit energizes a relay A
which applies power to heater A, After two seconds
the thermal contacts close and energize relay B,
This relay has a center-tapped coil with two halves
supplied by two diodes. When relay B closes, it
transfers the output contacts and closes a main-
taining contact. It also disconnects heater A. A low-
level heater B is connected to keep the thermal
contacts closed, When the signal circuit (or the
26-volt supply) is opened for a few seconds, the
thermal contacts open and the relay returns to its
normal status.
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u. LOCAL CONTROL UNIT (5). - (Figure 6-62) -
The Local Control Unit (LCU), reference designation
5, is the interface between the Transmitting Set and
the AN/FPN-60 Transmitter Control Set (TCS). In
order to be controlled by either the LCU or the TCS,
the OT-96/FPN-44A Transmitter Group must be in
“Ready” status. '"Ready" consists of 120 VAC when
the following conditions are met:

-  Transmitter a-c power ON.,
- Bias and Low Voltage ON.

- PLATE VOLTAGE selector in OPERATE
position.

-  LOCKQOUT-READY switch in READY position.

When in LOCAL mode, the LCU performs the
following functions:

- Selects the OPERATE transmitter group.

- Controls transmitter plate voltage {HV inter-
loek) of both transmitter groups.

-  Provides control signal status information to
the TCS,

When in the REMOTE mode, the controls of the
LCU are inefiective.

(1) OPERATE TRANSMITTER SELECTION.
Relay 5K2 is the operate transmitter selector relay
having {wo independent coils. When a 28 volt impulse
is impressed across coil terminals I and 19, the con-
tacts go to the "latched” position., A voltage impulse
impressed across coil terminals 2 and 18 place the
contacts in the "reset” position. Relay 5K2 will re-
main mechanically locked in the last selected position
until the opposite coil is actuated. In figure 6-62,
relay 5K2 is shown in the "latched"”, or transmitter 1
position, Contacts of 5K2 apply d-c common to the
Indicator Panel of the selected operate transmitter,
which actuates 1A12K11 and the appropriate relay
(3K5 or 3K7) in the Antenna Coupler,

In LOCAL mode, transmitter changes are made
by manually depressing the appropriate selector
switch, 554 or 586. The manual selector switches
are interlocked through the plate switches of the
LCU, 381 and 533, so thata transmitter change can-
not be made unless both HV interlock circuits are
open.

In REMOTE cperation, the selector relay is actu-
ated by the Transmitter Automatic Controller (TAC)
of the TCS, by applying d-¢ common for a period of
approximately eight seconds. When a transmitter
change is made by the TAC, the HV interlock circuit
is automatically opened prior to the change,

(2) PLATE VOLTAGE CONTROL. When
1A1281 is in the READY position the high voltage inier-
lock relay, 1A12K12, is energized by the appropriate
B-Plus switch of the LCU in LOCAL mode, or by a
contact closure in the TAC when in REMOTE mode.

CHANGE 3
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The coil of the HV interlock relay is wired to -28 VDC
and energized by applying d-¢ common.

{3) OPERATE TRANSMITTER INDICATOR,
Indicator lamps 5DS1 and 5DS4 show the position of the
selector relay, i.e. Transmitter 1 or Transmitter 2,
respectively. These lamps therefore indicate that the
operate command has been given. The lighting of the
OPERATE lamp, 1A12DS13, indicates that the Antenna
Coupler has, in fact, made the proper transmitter
selection,

{4) INHIBIT CIRCUITS IN LOCAL OPERA-
TION. When 382 is placed in LOCAL, the alarm cir-
cuit for the standby transmitter is inhibited so that it
may be serviced without causing the transmitter mal-
functios alarm to sound.

(5) STATUS SIGNALS TO THE TAC. In addi-
tion to performing transmitter selection and HV inter-
lock by controlling d-~c common, the TAC requires
additional status information from the transmitters.

The status logic relays of the TAC require 120
VAC. Relay 5K1 determines the source of "TAC 120
V", which is Transmitter 2 when it has powered ap-
plied, If Transmitter 2 is secured, "TAC 120 V"' is
derived from Transmitter 1 through normally closed
contacts of 5K1. A second set of contacts are used fo
provide the source for "TAC AC Common'.

The "TAC 120 V''/"TAC AC COM" source is used
for the following functicns:

- lights 5D81 or 5DS4, "Transmitter No () On
Antenna" indicator lamps, through contacts of trans-
mitter selector relay.

- provides "No. 1 Ready for Remaote' and "No.
2 Ready for Remote"” status signals to the TAC through
contacts of the selector relay., The "No. 2 Ready for
Remote” signal is also used in the TAC as "No. 2
Operate” as the means of ensuring that the positions
of the TAC transmitter selector relay and 5K2 are in
agreement.

-  lights 5DS2 or 5DS3 fo indicate the control
status of the LCU as "LOCAL" or "REMOTE", re-
spectively.

- lights 5D85 "READY FOR TRANSFER' lamp
to indicate that conditions are correct for transfer of
transmitter control point from LCU to TAC or vice
versa, without interruption in the output signal.

(6) READY FOR REMOTE. Indicates capa-~
bility of transfer of control without signsl interruption,
The "READY FOR TRANSFER' lamp, 5DS5, indicates
that the system is properly aligned to permit a transfer
of control of the transmitters without interrupting the
transmitted signal, Indicator lamp 5DS5 is lighted
under the following conditions:

- When in LOCAL control, READY
FOR TRANSFER to the REMOTE, i.e. TAC control
point is permissable (lamp is lighted) when the fol-
lowing conditions are satisfied.

4-17
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- Both transmitters are in "READY" The function of the HOLD DOWN DURING .
status. TRANSFER switch, 585, is to maintain continuity

in the d-¢ common circuit when the LOCAL-
- The B-Plus switch for the selected REMOTE switch, 582, is operated. This normally

OPERATE transmitter (581 or 533) is ON for the open pushbutton switch completes the HV interlock
OPERATE transmitter. circuit for the selected operate transmitter permit-
ting transfer of control without turning the plate
- 582 is in the LOCAL position, voltage off.

- The transmitter selector relay in
the TAC, K2, is in the same position as 5K2.

- When in REMOTE control, READY
FOR TRANSFER to the LOCAL, i.e. LCU control
point is permissable when the following conditions
are satisfied,

- The B-Plus switeh for the selected
OPERATE transmitter is ON.

- 582 is in the REMOTE position,

L]
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AN/FPN-44A CG-273-136 Introduction
INSTALLATION

SITE SELECTION
FOR
LORAN TRANSMITTING SET AN/FPN-44A
INTRODUCTION.
Included in this book are the assembly drawings, figures 1 and 8, necessary for the erection of the enclosure.
The items referred to by number in the instructions that follow and appearing on figures 1 and 6 are given in
the list of materials (LM), tables 1 and 2. AIl hardware and materials used are shown as eircled numbers on
figures 1 and 6. Referring to these item numbers in LM tables 1 and 2 will identify the proper materials and
hardware for assembly of 2 given item as detailed below. All large items are stamped with their proper
jitems numbers.

SHIPPING BOX NUMBERING SYSTEM,

The box numbering system used for the shipment of the Loran-C Ground Station equipment is somewhat different
from that normally used and warrants a few words of explanation. The system was set up on the premise that
the equipment may have to be stored on a beach or similar unprotected area prior to installation and so it is
irmperative that only boxes containing equipment required for immediate installation be opened.

The box identification, a letter-number combination, indicating the box in which each item is shipped is indicated
on the LM's. The letier portion of the letter-number box identification is a reference designation indieating that
the equipment in that box belongs to a particular major area of the installation and the number indicates the box
number. Thus when the equipment is being stored, boxes having a common reference letter should be stored
together, The box reference letters are:

Transmitter Groups #1 and #2 X and Y, respectively
Antenna Coupler, Dummy Load, i
Ingtallation Material, Cables, and Duets w
PRE-ASSEMBLY,

ROOF TRUSS. - The overhead trusses should be assembled before actual installation begins. The internal
overhead trusses are items 51 and 52. There are 11 sets of internal trusses in the enclosure. The end trusses,
items 54 and 94, constitute one set and items 53 and 93, the other set. The outside of these end trusses are
painted gray and trim strip 10 covers the outside point of each external truss set. The enclosure assembly of
the trusses is shown in detail 1 on sheet 5 of figure 1 and on figure 2.

UPRIGHT CHANNEL AND CORNER ANGLE SUPPORTS, - The channel supports, item 26, should have fruss
supports 23 (one each) and 24 (two each) attached before installation begins, There are 16 such units in the
enclosure. See detail 2 sheet 3 of figure 1 and figure 3 for installation. The corner angle support that is
designated 25 should have a truss support (gusset 22) and gusset 60 attached before installation. See detail 3
sheet 4 of figure 1 and figures 4 and 5 for installation.

INSTALLATION.

FLOOR. - Floor channels are installed first according fo figure 6. See the typical station fleor layout on this
drawing. Each channel is marked with an A followed by its item number on the list of material (table 2),

First connect straight channel runs together, using shims as required between channels to maintain dimensions
given on figure 8. Add #13 angles per detzil B-B of figure 6 at end of long runs. Lay channel runs in location
on transmitter building floor and connect together with flat head serews. Channels along wall should be
approximately 3/8 inches from walls, See figures 7 and 8.

The enclosure shown in sheets 1 through 6 of figure 1 is hereafter called transmitter No. 2. The floor plan
layouts for this enclosure is shown on the typical station floor layout of figure 6. Sheet 7 of figure 1 and figure
6 show the floor plan assembly of transmitter No. 1. The transmitter No.1 enclosure assembly is a mirror
image of the enclosures shown in sheets 1 through 6 of figure 1 except as noted on sheet 7. It is suggested
that the enclosure for transmitter No. 2 is assembled first.

ORIGINAL 1
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WALL PANELS. - The enclosure rear wall and the rf output end wall are assembled from the inside ; the other
end and front walls can be assembled from either side,

After floor channels are installed, starting at corners Al and A10, stand corner trim strip 39 in corner. Place .
end wall panel 95 into side corner and place one screw connecting bottom flange of 95 to floor channel, Also

place corner angle 25 in place and insert one screw through corner channel, panel 95, and into corner trim

strip 39,

CAUTION
Do not secure tightly.

Next place rear wall panel 3 between corner angle 25 and corner trim strip 39, Secure panels 85 and 3, corner
trim strip 39 and corner angle 25 with proper hardware. Hand tighten.

Place trim strip 9 on the outside of the left edge of panel 95 and upright channel support 26 on the inside of
panel 85. Hold loosely in place with screws through right holes in 26 through holes in 95, and into right holes
in 9. Then slide panel 96 between support channel 26 and trim strip 9 to buit against panel 95. Secure with
screws through left holes in channel support 26, through holes in 96, and into left holes in 9. (Keep all screws
loose). Place trim strip 9 on outside of left edge of panel 96 and place channel support 268, on inside of left edge
of panel 96 and fasten as above. Remember, all assembly so far must be done from inside. ‘Secure loosely
with screws. Slide panel 7 between trim strip 9 and upright channel support 26 to butt against panel 96.

Secure loosely with screws,

Connect corner angle support 25 to floor channel and slide corner trim 37 behind left edge of panel 7. Place
screws through corner angle support 25, through panel 7, and into tapped holes in trim 37. Slide panel 42
between front edge of angle support 25 and trim 37. Secure with serews and secure panel 42 to channel at floor,
This can be done from outside of enclosure if necessary,

At this point make sure that all serews and lock washers have been inserted in the proper places to secure the
panels, support channels, corner angles and trim strip. Also make certain that all screws holding panels to
the floor channels have been inserted. None of these screws need to be tightened yet.

ROOF TRUSSES, - Pre-assembled overhead end trusses 54 and 94 are placed into position on top of end wall
95, 96, and 7. The trusses are secured through the angle brackets mounted on the channel supports and corner
angle supports and the top angle of the panels.

Put pre-assembled trusses 51 and 52 in place and secure loosely to overhead angle of panels 42 and 3.
Mounting holes for this truss section are near the center of the top angles of panels 42 and 3. Roof truss
assemblies 51 and 52 are always installed with their smooth side nearest to the rf output end of the enclosure,

Corner trim strip 11, covering joint made by truss 54 and perforated roofing panel 687, is loosely secured to
truss 54. Then perforated roofing panel 67 is slid between truss 54 and corner trim strip 11, and rests on top
of truss 52. This roofing panel is then gsecured through trim strip 11 with screws to truss 54. Next trim strip
31, covering joint made by roofing panel 67 and panel 3, is secured by screws through panel 3 and through the
flange of truss 52.

Position trim strip 12 on left side of enclosure in same manner as trim strip 11, Secure loosely.

Place roofing panel 14 and corner trim strip 30 on right side of enclosure in same manner as roofing panel 67
and corner trim strip 31, respectively,

Roof trip strip 18, covering joint made by roofing panels 14 and 67, is put in place and secured, and roof trim
strips 13, covering the gap between roof panels 14 and 687, and the adjacent roof panels, are mounted by screws
through the holes nearest the end of the enclosure, the holes in roof panels 14 and 67, and the holes in the
trusses which are also nearest the end of the enclosures,

Make sure that bolts are loosely secured in order o have all holes line up.

Place trim strip 9 and upright channel supports 28 at the end of rear panel 3 and fasten together with screws
through the left row of holes. Fasten trim strips 72 and 71 and upright channel support 28 at the end of front
panel 42. Secure these supports to the ficor channels, Then put truss assemblies 51 and 52 on top of these

channels and secure with screws through channel bracket 23.
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Place roofing panel 68 underneath trim strips 13 and 31 and butt against roofing panel 67, Also place roofing
panel 15 underneath trim strips 13 and 30 and butt against roofing panel 14. Secure both panels tightly enough
80 that final tightening may be done from inside,

Position and secure trim strip 19 to cover joint between roofing panels 15 and 68.

The second rear panel 3 and front panel 41 can now be slid between the appropriate trim strips and channel
supports and fastened in place and secured to the floor channels.

A fourth set of trusses 51 and 52 is now positioned on top of the overhead flanges of panels 3 and 41. Trim
strips 31 and 30 are secured loosely on panels 3 and 42, respectively. Then another set of roofing panels 15
and 68 are positioned and butted against the previous roofing panels designated 15 and 68. Roofing panel 15 is
on the left side and roofing panel 68 is on the right side, The panels must be placed underneath their respec-
tive trim strips 30 and 31, Then the roofing panels are secured to the set of trusses. Next, center roof trim
strip 19 and two trim strips 13 are positioned and secured loosely on the outside edges of the roofing panels.

This same assemlfily procedure is then followed for the remaining enclosure panels, supports, roof sections,
and trim strips using sheets 1 through 6 of figure 1 fo indicate the proper locating of the parts.

It will be noted that where large cutouts in the front panels are required for the exciter, control panel, and
access door, channel supports are omitted and the space between existing supports is bridged by top panels
47, 2, and 45.

After the complete enclosure for transmitter No. 2 has been assembled, all screws should be tightened and the
door hardware and doors can be assembled, It may be noted that if the floor on which the enclosure is erected
is not perfeetly flat, the tightening of the serews holding the panels to the floor channels may cause the floor
channels to pull up from the floor in the low spots. This is normal.

Next the floor pans as shown on figure 6 can be placed in the positicons noted on the drawing. The flanges
between adjacent pans should be connected together with the hardware specified.

The screws, lockwashers and large flat washers used to hold the floor pans to the edge of the ficor channels
should be assembled hand tight all around the edge of the channels, Then with one man standing on the pan with
one foot on each side of a serew foreing the pan down on the floor, a second man should tighten the screw. This
procedure should be repeated for each of the screws tying the pan to the floor channel, It ensures the good
tight fit required between the floor pans and the floor when the special concrete transmitier base is poured on
the floor pans.

After the enclosure for transmitter No. 2 has been assembled the second enclosure for transmitter No. 1 should
be assembled as shown in sheet 7 of figure 1. This second enclosure is assembled from the same.parts as the
first one except that it is for the most part assembied as a mirror image of the first. Those parts which are
not mirror imaged are indicated by item numbers in sheet 7 of figure 1.
Figures 9 through 26 show the progressive assembly of the enclosure shown on sheet 7 of figure 1 for
transmitter No. 1.
CONCRETE FLOOR. - Use a mixture of Portland cement, 10 percent by volume; aggregate, 72 percent by
volume; and water, 18 percent by volume. These items are not part of installation materials.

1. Portland cement shall comply with "Specifications for Portland Cement” (ASTM C150).

{A} For normal cure, use Type I, which achieves 4000 psi strength after seven days. Keep
concrete moist for five days.

(B} For fast cure, use Type II, which achieves 4000 psi strength after three days. Keep concrete
moist for two days.

2. Concrete agsregates shall conform to ""Specification for Concrete Aggregates" (ASTM C33).
Agpregates shall consist of clean, hard, strong and durable particles free of chemicals or coatings
of clay or other fine material that may affect bonding of the cement paste.

{A) The aggregate shall consist of 45 percent fine aggregate (sand)}.

(B) The aggregate shall consist of 55 percent coarse aggregate having a maximum size of 3/8 inch.

ORIGINAL
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3. The water used for mixing concrete shall be suitable for drinking and free of acids, alkalines and oil.

Adequate equipment shall be provided for heating the concrete materials and protecting the concrete
during freezing or near-freezing weather.,

4. Whenever the temperature of the surrounding air is below 40°F, all concrete placed in the forms
shall have a temperafure of between 70°F and 80°F, and adequate means shall be provided for
maintaining a temperature of not less than 70°F for three days or 50°F for five days, except when
high-early-strength concrete is used - the temperature shall be maintained at not less than T0°F for
two days or 50°F for three days. No dependence shall be placed on salt or other chemicals for the
prevention of freezing,

The concrete shall be screeded to a true and even surface at the established elevation. It should be compacted
by power floating as soon as the concrete can support the weight of the operator and machine. If a power float
cannot be used, the conerete can be carefully hand floated.

Floating shall be followed by steel troweling when the concrete has reached a firm set. The finish shall be
troweled to a smooth surface free from defects, blemishes and floating marks.
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Figure 4. Corner Post Top Assembly
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Figure 5. Corner Post Bottom Assembly
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Figure 14. Enclosure, Roof Panel Assembly Detail
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Figure 17. Enclosure, Partial Assembly, Rear Wall Detail
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Figure 18. Enclosure, Partial Assembly, Inside Front Panel Detail
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Figure 21. Enclosure, Partial Assembly, Control Panel, Inside View
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Figure 22. Enclosure, Partial Assembly, Finishing End, Rear Corner Detail
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Enclosure, Partial Assembly, Finishing End Deétail

Figure 24.
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Figure 25. Enclosure, Completed Wall and Roof Assembly
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Figure 26. Enclosure, Inside View Including Floor Pan Assembly
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AN/FPN-444 CG-273-138 INTRODUCTION
INSTALLATION .

INSTALLATION AND FIELD ASSEMBLY INSTRUCTIONS
FOR
AN/FPN-44A TRANSMITTING SET

INTRODUCTION,

The instructions contained in this book cover the installation and field assembly of the Loran Transmitting
Set AN/FPN-44A. Detailed assembly drawings of the equipment have been prepared and are included in the book
so that the tables and figures contained herein act as & guide and checklist for the operations to be followed
during transmitter installation.

This book contains the complete set of the list of material (LM) (tables 5X thru 12E and table 14Q) required
for the transmitting set. The LM format was developed so that one list eould be used for all aspects of the job,
parts procurement, assembly, packing, shipping at ITT Avionics and installation in the field by the customer.
This eliminates the usual problems of keeping a number of lists up to date as changes and/or additions are
made to the equipment. -

As an assist in the understanding of the LM form, a blank copy annotated with the usage for the various
columns is included as figure 1.

SHIPPING BOX NUMBERING SYSTEM,

The box numbering system used for the shipment of the Loran-C Ground Station equipment is somewhat
different from that normally used and warrants a few words of explanation. The system was set up on the
premise that the equipment may have to be stored on a beach or similar unprotected area prior to installation
and so it is imperative that only boxes containing equipment regquired for immediate installation be opened.

The box identification, a letter-number combination, indicating the box in which each item is shipped is
indicated on the LM's, The letter portion of the letter-number box identification is a reference designation
indicating that the equipment in that box belongs to a particular major area of the installation and the number
indicates the box number. Thus when the equipment is being stored, boxes having a common reference letter
should be stored together,

The LM for the equipment set table 11W (LM coded W) lists the total number of boxes used for the shipping
of each major portion of the set by reference letters and box numbers.

The box reference letters are:

Transmitfing Set W
Transmitting Group #1 X
Transmitting Group #2 v

TRANSMITTER INSTALLATION.

The installation instructions are given in the form of the step-by-step procedure on the following pages.
The major items required for each step are referenced to the applicable LM and assembly drawing, Supple-
mental items, hardware etc., required to complete each step of the installation are given on assembly drawing
and the LM. Lists of material and drawings are identified by letter codes which can be interpreted by
referring to the List of Tables and List of Illustrations respectively.

It is assumed that the transmitter enclosures have been erected and the conerete floor installed and cured
for at least 10 days. If the enclosure doors have not been hung, they should be stored until the equipment has
been completely installed in the enclosure., The eguipment can be moved into the enclosure either through the
front opening where the exciter will be located or through the power supply end of the enciosure. The exeiter
bottom and top trim strips will have to be removed and if the main access is te be through the end of the
enclosure, the end panels and support chamnels should also be removed.

ORIGINAL 1




CG-273-136 AN/FPN-44A
INTRODUCTION INSTALLATION

The installation of the equipment into the transmitter enclosures will be described first and then the
installation procedures for the remaining components of the transmitting set will be given.

The procedure to be followed with each step of the installation will be as follows:
1. Read the operation instructions for the particular step under consideration.

2. Check LM for major item to be installed. LM code and item number on LM are given in the installation
instructions.

3. Locate the item on its appropriate assembly drawing. The drawing is referenced on the instruction sheet
and the sheet of the assembly drawing on which the item is shown is listed on the LM.

4, List auxiliary items, hardware ete., needed to install the item. The LM item numbers for these items
are shown on the assembly drawing as cireied numbers associated to the circled number indicating the LM
item number of the major item,

5. Note the box numbers in which the required items were shipped on the LM. Locate all parts required to
accomplish the particular step of the installation procedure under consideration before starting assembiy.
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AN/FPN-444 CG-273-138 Table
INSTALLATION 337

TABLE 3JJ. TRANSMITTING GROUP INTERCONNECTING CABLES

FROM PATHVI;Q puctr/ To

W= 1A53-  OUTLET- 1A53- PART NO.
1 A2TBI M AbA3 10964946001
2 A3TB12 D-A A6TBI! C1096491G6001
3 A2TB23 M A3AT C10964926G001
N A2TB38 M A3TB71 C1096L4766G00]1
5 A2TBT9 M A3TB19 C1096477G001
6 A2TB20 M A3TB20 C1096478G001
7 A2TB 21 M A3TB21 10964796001
8 A2TB22 M A3TB22 € 10964806001
g A2TB39 M A3TB23 C1096481G6001
10 A2TB 24 M A3TB24L 10964836001
11 A2TB25 M A3TB25 C1095484G00!1
12 A1TBI A3TB3! C1096485G001
13 A2TB36 M A3TB36 C1096486G001
h NOT USED
15 NOT USED
16 A3TB33 - ALTBI C1096488G001
17 A3TB35 D-A A7TBI € 10964896001
18 A3A1l 0-A A7J9 C1096493G00!
19 NOT USED
20 NOT USED
21 NOT USED
22 A2J3 M-~ A A7J3 C1096482G00!1
23 A2J1 M- A A7JT C10964826002
24 A2J7 M-A ATJ7 C1096482G003
25 A2J5 M-A A7JS C1096482G00k
26 ALEG - A6TBI1 10965056001
27 A6TB1 - A23 ¢1096506G00!1
28 | . NOT USED
29 NOT USED
30 NOT USED
31 A3TB77-1 - A6TTHI C1096474G001
32 A3AI1T3 - AGT 1H2 C1096475600!1

75-009-1096504 B
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AN/FPN -44A CG-273-136 Table
INSTALLATION 337

TABLE 3JJ. TRANSMITTING GROUP INTERCONNECTING CABLES (Cont)

FROM  PATH Voll: pucT/ 1O

W= 1A53- OUTLET-  1AG3- PART _NO.

33 A3TB77-2 - A6TIH3 CT096474G002

34 A3ATT2 - ABT IHL C1096475G002

35 A3TB77-3 - ABT 1H5 C 10964746003

36 AZAITI - ABT 1H6 C1096475G003

37 NOT USED

38 NOT USED

39 NOT USED

Lo NOT USED

b1 NOT USED

42 A5-10750 - A20E1 NOTE 1 (Cl10965306002)

43 A5-10750 - A7E3 NOTE 1 i 6003

by ATE] - A19E2 NOTE 1 G004

45 AlE3 - A20E2 NOTE 1 G005

46 ATE2 - ATEL NOTE | G006
. L7 AlEL - ALEL NOTE 1 6007

48 A6E2 - A7ES NOTE 1 G008

L9 AGE1 - A7E7 NOTE 1 G009

50 A7ES - A23E1 NOTE T Y 600I0

51 A7E7 - A23E3 NOTE 1 (Ci096530601])

52 NOT USED

53 NOT USED

54 NOT USED

55 ALTBI - A6TBI NOTE 1 (Cl1096530G00!)

56 ABTBI - A7TB?2 NOTE 1(C10965316002)

57 NOT USED

58 A4E3 - A7E12 NOTE 1 (C10965306G016)

59 ALES - AS-GROUND NOTE 1 (Ci096530G017)

NOTE:

1. PART OF HIGH VOLTAGE POWER SUPPLY, A2484642G001

75-0039-1096504-A
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Table CG-273-136 AN/FPN-44A
375 INSTALLATION

TABLE 3JJ. TRANSMITTING GROUP INTERCONNECTING CABLES {Cont)
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