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measurement, These limits should also be added to
the chart. If the measurements are not within the
limits, the equipment should be repaired,

b, TEST EQUIPMENT REQUIRED. - The AN/USM-
281 oscilloscope and plug in units are required to
establish each reference standard.

¢, TIME NEEDED TQ ESTABLISH REFERENCE
STANDARDS, - The approximate time needed to
establish each reference standard and the total time
needed to establish all the reference standards are
given in table 6-2. This time does not include the
time required for setting up the test equipment.
6-3. PREVENTIVE MAINTENANCE,

Periodic preventive maintenance routines are per-
formed on the loran transmitting sets as outlined in
the following subparagraphs. Check-off lists that
itemize all the routines are to be completed and
initinled to indicate that the work has been done.

CHANGE 2
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. SECTION 6
SERVICE AND REPAIR
6-1. GENERAL. TABLE 6-1. LIST OF MAINTENANCE
STANDARDS PROCEDURES
This section establishes the maintenance standards
and outlines the preventive maintenance routines for STEP ACTION REQUIRED TABLE
Loran Transmitting Set AN/FPN-44A. Comparison
of the preventive maintenance results with the main- 1 Check line voltage Bud
tenance standards, and proper correction of any
abnormal results, helps to reduce equipment failure 2 Check outputs of power §-4
during operation. Also included in this section are supply in amplifier group
tuning, adjustment, and repair procedures. 1A4,
6-2. MAINTENANCE STANDARDS. 3 Check for proper indi- 64
. . cations on amplifier group
After a loran transmitting set has been installed at 1A4 meters,
a gite, and before it is placed in operation, establish
the maintenance standards as described in the follow- 4 Check for proper indi- 6-4
ing paragraphs. Re-establish the standards after cations on PA tube rack
each major overhaul, These standards should be 1A6 meters.
periodically referred to while performing the pre-
ventive maintenance routines and while performing 5 Check for proper indi- 6-4
. the trouble-shooting prOCEdures in Section 5- cations on power Supply
set 1A53 meters.
a. MAINTENANCE STANDARDS LIST. - Table 6-1
lists the maintenance standards in a suggested se- 6 Check meter indications B-4
quence of performance. Any deviation from this se- in electron tube liquid
quence does not affect the measurements. The actual cooler 142.
procedures for establishing the standards are indicat-
ed in the referenced tables. i Monitor waveshapes with 6-4
oscilloscope.
Before starting the procedures make a maintenance
standards chart for recording the rheasurements, On 8 Check output power. 6-4
the first page of this chart record the equipment
nomenclature, the serial number, and the date. The g Clean air filters, 6-5
REFERENCE STANDARDS column in the prevéntive
maintenance tables (table 6-4) give the limits for each 10 Check 1A53A6T1 oil level. §-5

TABLE 6-2. TIME REQUIRED TO ESTART.ISH

REFERENCE STANDARDS

STEP ESTIMATED TIME
(See Table 6-1) IN MINUTES
1 5
2 1
3 2
4 5
5 1
6 1
" 10
8 1
9 120
10 5
Total 151
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Refer to the maintenance standards for each routine
performed and record any deviation from these
standards on the check-off lists.

a, CHECK-OFF LISTS. - Make separate check-
off lists for each period (weekly, monthly, etc.) using
the step numbers of the preventive maintenance
routines as a guide. As each step is completed,
enter the results on the list opposite the step number.,
Also, enter the date and initial the step. Use the
suggested column headings given in figure 6-1 to
standardize the preparation of check-off lists.

Compare each entry with the maintenance standards
and with previous entries for that step, Large devi-
ations that are not within the prescribed limits, or
small deviations that progressively vary with each
period, indicate improper operation or impending
failure. In either case, corrective measures should
be taken.

b, EQUIPMENT REQUIRED FOR PREVENTIVE
MAINTENANCE. - The test equipment necessary for
preventive maintenance routine are the AN/USM-281
oscilloscope and plug-in units, Equivalent test equip-
ment may be substituted if the specified eguipment
is not available.

¢; TIME REQUIRED FOR PREVENTIVE MAINTE -
NANCE, - Table 6-3 gives the approximate times
needed to do each preventive maintenance routine,

CG-273-136

AN/FPN-44A
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This time does not include the time required to set
up the test equipment.

d. PREVENTIVE MAINTENANCE TABLES. -
Tables 6-4 lists the preventive maintenance routines
for each period. Set the loran transmitting set to the
operating condition and control settings given at the
start of each table (as required) before beginning any
of the routines, Then perform each routine in
sequence and record any deviation on the check-off
list for that period.

Associated with each table is a figure (figure 6-2
through 6-8) that illustrates the routine steps. Refer
to this figure for the location of controls, indicators,
and test points used in each step.

TABLE 6-3. TIME REQUIRED FOR
PREVENTIVE MAINTENANCE

ESTIMATED
PERIODIC CHECKS TIME REQUIRED
Weekly 35 minutes
Quarterly 30 minutes
Total Required per Quarter 8 hours

Average per Day 5.3 minutes

1st and 2nd Year of Operation (Use same form)

Week Step 19 ) 1900 19 19—} 19_ | 19| 19| 19| 19| 19—| 19| 19—
1
through
52
a) Weekly Check-Off List
1st Year of Operation 2nd Year of Operation
__Quarter | _Quarter |_Quarter | Quarter |_Quarter |_GQuarter |_Quarter |_Quarter
Quarter 19— 19— 19— 19— 19— 19— 19— 19—
Step___
Step__
Step.__
Initial
h) Quarterly Check-Off List
Figure 6-1. Sample Check-Off Lists
6-2 ORIGINAL
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75-009-74136

Figure 6-2. Weekly Preventive Maintenance Routines, Step 1
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Table CG-273-136 AN/FPN-444A
6-4 SERVICE AND REPAIR

TABLE 6-4, WEEKLY PREVENTIVE MAINTENANCE ROUTINES

STEP
NO. ACTION REQUIRED READ INDICATION ON REFERENCE STANDARD

1 Check line voltage. AC VOLTAGE meter
Turn AC VOLTAGE 1A53A2M5
SELECTOR switch
1A5A2354 to 460V LINE,
Turn VOLTAGE PHASE
SELECTOR switch
14534233 to:

1-2 vac

2-3 vace

3-1 vac

Turn AC VOLTAGE SELECTOR
switch to 208V LINE.

Turn VOLTAGE PHASE SELEC-
TOR switch to:

1-2 vac
2-3 ' vac

3-1 vac

Turn AC VOLTAGE SELECTOR
switch to 208V REG.

Turn VOLTAGE PHASE SELEC-
TCR switch to:

1.2 vac
2-3 vac

3-1 vac

2 Check outputs of power supply Meter 1A4A3M1
in amplifier group 1A4.

Turn METER SELECTCR
switch 1A4A382 to:

+250V 100X FS vde
-28V 10XFS vde

12V 5XFS vde

8-4 ORIGINAL
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@LEFT OFF RIGHT. . . O . . .

LEFT JURN TOREAD PA CATHODE, RIGHT « LEFT RIGHT LEFT LEFT RIGHT RIGHT
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BIAS QUIESCENT Cu BIAS 8 tPA (PA :PA 1PA
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: 2ND 198 PLATE CURRENT
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75-009

Figure 6-3. Weekly Preventive Maintenance Routines, Steps 2 and 3
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Table CG-273-136 AN/ FPN-44A
6-4 SERVICE AND REPAIR
TABLE 6-4. WEEKLY PREVENTIVE MAINTENANCE ROUTINES (Cont})
STEP
NO. ACTION REQUIRED READ INDICATION ON REFERENCE STANDARD
| 3 | Check for proper indications ' LEFT PA BIAS meter vde
: | on amplifier group 1A4 D 1A4M9 —
! meters. . RIGHT PA BIAS meter vde
1A4M20 !
i LEFT PA BIAS CURRENT ma,
; ' meter 1A4M7
[
© RIGHT PA BIAS CURRENT & ma
meter 1A4M8 |
| LEFT 2ND IPA BIAS meter vde
t : 1A4M5 -
I |
: RIGHT 2ND IPA BIAS meter o vde
| 1A4M6
! LEFT 1ST IPA CATHODE ma.
! meter 1A4M1
RIGHT 1ST IPA CATHODE ma.
meter 1A4M2
LEFT 2ND IPA PLATE i ma.
CURRENT meter 1A4M3
RIGHT 2ND IPA PLATE ma.
CURRENT meter 1A4M4
4 Check for proper indications 1A6V1 CATHODE CURRENT amp.
on PA tube rack 1A6. meter 1A6M1
1A6V2 CATHODE CURRENT amp.
meter 1A6M2 —
1A6V3 CATHODE CURRENT amp.
meter 1A6M3
1A6V4 CATHODE CURRENT - amp.
meter LAGM4
LEAKAGE CURRENT meter Less than 1 ma.
1A6Mb5
INLET TEMP. meter/switch °C
1A659 MO maxl
1A6V1 OQUTLET TEMP. °C
meter 1A655 {70 max)
1A6V2 QUTLET TEMP, °C
meter 1A656 0 max)
1A6V3 OUTLET TEMP. °C
meter 1A687 M max)
1A6Vv4 OQUTLET TEMP. °C
meter 1A658 (70 max)
*1A6V1 WATER FLOW RATE gpm
meter 15, mimy
*1A6V2 WATER FLOW RATE £pm
meter , min
*1ABV3 WATER FLOW RATE gpm
meter 13, min)
*1A6V4 WATER FLOW RATE gpm
meter 13, min)
* Maximum allowable variation between tubes is 2 gpm.
6-6 ORIGINAL
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Table CG-273-138 AN/FPN-444A
G-4 SERVICE AND REPAIR

TABLE 6-4, WEEKLY PREVENTIVE MAINTENANCE ROUTINES (Cont)

' I
ETEPi
‘ NO. |ACTION REQUIRED READ INDICATION ON REFERENCE STANDARD
' 5 Check for proper indication 5KV BIAS meter kv
% on power supply set 1A53 1A5342M4 (-5.0 =0.5)
' . meters. LOW VOLTAGE PLATE kv
meter 1A53A2M9 {-5x0.005)
IPA PLATE CURRENT amp.
meter 1A53A2M8 -
IPA PLATE VOLTAGE kv
meter 1A53A2M3 L 210k
PA PLATE CURRENT amp.
meter 1A53A2M7T
PA PLATE VOLTAGE kv
meter 1A53A2M2 .o =100
- 6 :Check the meter indications Secondary water inlet :, psi
| tin the electron tube liquid pressure meter J
| 'cooler 1A2 with the water 1A2M1 ‘
| | circulating pump operating. l
[ ' Secondary water outlet psi
; pressure meter
i 1A2M2
Primary water inlet psi
: pressure meter
! 1A2M5
Primary water outlet psi
pressure meter
1A2M4
Pump water outlet psi
; pressure meter
: 1A2M6
[ 7 Operate the transmitter into Oscilloscope
the dummy load. Adjust the
i shape and drive controls for a
| !'standard Loran pulse into the
| dummy load with an amplitude
I of 80 volts, peak-to-peak.
: Set switches as follows:
]
|
:
! 7A !Oscilloscope Control 1A4A3 Oscilloscope
J‘Switch Positions:
: MONITORED CIRCUIT INPUT EXCITER
. MODE NORMAL
| PULSE SELECTOR ALL nnRnnnEn
‘igsc%!oscope Switch '.l.l','."'."l.l‘
(o} :
, - ostlons ARANARRAN AR ANRE Y
'HORIZONTAL SWEEP 1MS./DIV RN
ITRIGGER EXT. +
'VERTICAL
SENSITIVITY 200 MV/DIV
SWEEP
MAGNIFIER X1

6-8 CHANGE 2
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TABLE 6-4, WEEKLY PREVENTIVE MAINTENANCE ROUTINES {Cont)

STEP
NO. | ACTION REQUIRED READ INDICATION ON REFERENCE STANDARD
7B | Oscilloscope Control 1A4A3 Oscilloscope

Switch Positions:

MONITORED CIRCUIT INPUT EXCITER
M{DE AorB

PULSE SELECTOR 8

Oscilloscope Switch
Positions:

HCORIZONTAL SWEEP 20 uS-DIV

TRIGGER EXT. +
VERTICAL ' ,
SENSITIVITY 200 MV/DIV

SWEEP MAGNIFIER X1

7C |Oscilloscope Control 1A4A3 Oscilloscope
Switch Positions:

MONITORED CIRCUIT INPUT LEFT

1st I1PA

MODE AorB HEENEEEENE
PULSE SELECTOR 8 HEREEEEEEN
Oscilloscope Switch Il.lﬁ: ..
Positions: Eﬁm[mdmm
HORIZONTAL SWEEP 20 uS DIV “-.
TRIGGER EXT, +
VERTICAL

- |SENSITIVITY 500 MV./DIV

SWEEP MAGNIFIER X1

7D |Oscilloscope Control 1A4A3 Oscilloscope
Switeh Positions:

MONITORED CIRCUIT INPUT RIGHT

1st IPA

MODE AorB

PULSE SELECTOR 8 - I

Oscilloscope Switch ........-.

Positions: .--..-. ]

HORIZONTAL SWEEP 20 £8/DIV --——=

TRIGGER EXT. + N

VERTICAL .

SENSITIVITY 500 MV/DIV

SWEEP MAGNIFIER X1 _ .
6-10 ORIGINAL

R R R RS



AN/FPN-44A CG-213-138 Figure
SERVICE AND REPAIR 6-7
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6-4 SERVICE AND REPAIR
TABLE 6-4. WEEKLY PREVENTIVE MAINTENANCE RQUTINES (Cont)
STEP
NO.| ACTION REQUIRED READ INDICATION ON REFERENCE STANDARD
TE | Oscilloscope Control 1A4A3 Oscilloscope
Switch Positions:
MONITORED CIRCUIT INPUT LEFT
2nd TPA
ISR
e Ammas T
i PULSE SELECTOR 8 iz
5 SRR e LG
: Oscilloscope Switch Positions: ;--‘Wﬁﬂﬂg=g
HORIZONTAL SWEEP 20 uS. DIV ....
¢ SEEEEEERES
VERTICAL
SENSITIVITY 10 V DIv
SWEEP MAGNIFIER X1
TF | Oscilloscope Control LA4A3 Oscilloscope
Switch Positions:
MONITORED CIRCUIT INPUT RIGHT
2nd IPA
MCDE AorB
PULSE SELECTOR 8
| N MMy
Qscilloscope Switch Positions: g==ﬁw | m...
HORIZONTAL SWEEP 20 uS: DIV
b R E [ L[]
YERTICAL
SENSITIVITY 10 V DIV
SWEEP MAGNIFIER X1
7G | Oscilloscope Control 1A4A3 Oscilloscope

Switch Positions:

MONITORED CIRCUIT INPUT

LEFT . RIGHT

2ND IPA
MODE NORMAL
PULSE SELECTOR ALL

QOscilloscope Switch Positions:
HORIZONTAL SWEEP 1 MS. DIV

TRIGGER EXT. +

NN
'1‘!|
W,

ORIGINAL
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Table
5.4

TABLE 6-4. WEEKLY PREVENTIVE MAINTENANCE ROUTINES (Cont)

STEP :
NO.| ACTION REQUIRED READ INDICATION ON REFERENCE STANDARD
7G | VERTICAL
(Cont} | SENSITIVITY 10 V/Div
SWEEP MAGNIFIER X1
7TH | Oscilloscope Control 1A4A3 QOscilloscope
Switch Positions:
MONITORED CIRCUIT QUTPUT LEFT
2nd [PA RN
MODE AorB HREEETTNEN
LSk SE U i L
PULSE SELECTOR 8 T T T
Qscilloscope Switch Positions: l “ .-.
HORIZONTAL SWEEP 20 uS/DIV
TRIGGER EXT, +
VERTICAL
SENSITIVITY 2V DIV
SWEEP MAGNIFIER X1
. 71 Oscilloscope Control 1A4A3 QOscilloscope
Switch Positions:
MONITORED CIRCUIT CUTPUT
LEFT/RIGHT
2ND IPA i
|
MODE NORMAL ‘
PULSE SELECTOR ALL
Oscilloscope Switch Positions:
HORIZONTAL
SWEEP 1 MS DIV
TRIGGER EXT. +
VERTICAL
SENSITIVITY 5 V/DIV
l SWEEP MAGNIFIER X1
J Oscilloscope Control 1A4A3 QOscilloscope

Switch Positions:

MONITORED CIRCUIT OUTPUT RIGHT
2nd IPA
MODE AorB

PULSE SELECTOR 8

I SEETTREEN
I MRS ELLL T
Illllllllll |11
Il- III‘ 111t PYIRR

e {1 Vi
ﬁlll'l‘ll‘l“ill\lll.l
“
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SERVICE AND REPAIR B4
. TABILE 6-4. WEEXLY PREVENTIVE MAINTENANCE ROUTINES {Cont)
STEP
NO.| ACTION REQUIRED READ INDICATION ON REFERENCE STANDARD

TJ Oscilloscope Switch Positionss

(Cont)
HORIZONTAL SWEEP 20 pS/DIV
TRIGGER  EXT. +
VERTICAL
SENSITIVITY 2 v/DIvV
SWEEP MAGNIFIER X1
TK | Oscilloscope Control 1A4A3 Oscilloscope
Switch Positions:
MONITORED CIRCUIT TRANSMITTER
OUTPUT
(CURRENT)
HARNEENEEEN
MODE A B
o L eaitirge L L L L
PULSE SELECTOR 8 ! .
. . . T VL
Oscilloscope Switch Positions: |...u u ....-
. HORIZONTAL SWEEP 20 pS DIV w
TRIGGER EXT, +
VERTICAL
SENSITIVITY 20 V. DIV
SWEEP MAGNIFIER X1
7L | Oscilloscope Control 1A4A3 Oscilloscope

Switch Position:

MONITORED CIRCUIT H. V. POWER
SUPPLY RIPPLE

Oscilloscope Switch Positions: _|'
HORIZONTAL SWEEP 2 MS,/DIV i‘:
VERTICAL “
SENSITIVITY 10 MV/DIV .

SWEEP MAGNIFIER X1

ORIGINAL
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Figure 6-8. Weekly Preventive Maintenance Routines. Step 8

TABLE 6-4. WEEKLY PREVENTIVE MAINTENANCE ROUTINES (Cont}

STEP ACTION REQUIRED READ INDICATION ON REFERENCE STANDARD
NO.
8 Check output power of Ammeter 3M1 in antenna * ma rms
output transmitter coupler,

* Will vary with different rates, pulse spacing, efc.

6-14
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SERVICE AND REPAIR 6-4
TABLE 6-5. QUARTERLY PREVENTIVE MAINTENANCE ROUTINES
. STEP
NO. ACTION REQUIRED
1 Clean transmitter group enclosure filters (figure 5-18).

PROCEDURE: Remove air filters and clean with vacuum cleaner. If vacuum cleaner
is not available, clean in a mild soap and water colution, dry thoroughly, and immerse
in motor lubricating oil (SAE 20). Place in warm location to facilitate maximum
drainage. Remove all dust from blower area. The fan motors contain sealed
precision ball bearings which are greased for the life of the motor and require no
other maintenance. Reinstall the [filters after they have been drained of excess oil.

2 Maintain oil level of hizh voltage transformer IAS3A6TI to level of oil fill plug.
PROCEDURE: Use 3/8 inch allen wrench to loosen the oil fill plug. Slowly un-
screw the plug. If oil seeps out around plug threads, oil level is ok. Tighten
plug. If oil does not seep out, remove plug. Determine oil level by using a twist-
ed piece of paper as dip stick. Fill until oil level is at least to bottom of oil plug
hole. Replace plug.

6-4. FAILURE REPORT. Step 1. Set controls to positions indicated below:
Subrrission of electronic equipment failure reports 208 vac circuit breaker on OFF
shall be made in accordance with current instructions power distribution panel
contained in the USCG Electronic Maintenance
Manual, CG-185, and on the prescribed form indi- 460 vac circuit breaker on QOFF
cated therein, The importance of providing complete power distribution panel
information cannot be overemphasized. Do not
substitute brevity for elarity. EMERGENCY STOP switch STOP
1A53A2819
6-5. TUNING AND ADJUSTMENTS,
208 vac circuit breaker OFF
Varigble adjustments in the loran transmitting set 1A53A3CB2
. are made only after circuitry associated with the
adjustment is repaired. Adjustments to compensate’ 460V INPUT circuit breaker OFF
for deterioration of circuits should not be made since 1A53A3CB1
deterioration indicates aging components and im- -
pending failure. Location and replacement of the HIGH VOLTAGE RECTIFIER QFF
faulty components lessens the chance of failure under SWITCH switch 1A53A351
operating conditions.
POWER switch 1A53A2517 QFF/RESET
The following subparagraphs give all the adjust-
ment procedures for each unit in the loran trans- FILAMENTS switch 1A53A2513 OFF
mitting set., Each proecedure is independent (unless
otherwise indicated) and can be performed provided BIAS AND LOW VOLTAGE OFF
the transmitting set is operating to the degree neces- switch 1A53A287
sary to perform each particular procedure, The
degree of operation is deseribed in each procedure. PLATE VOLTAGE SELECTOR OFF |
switch 1A53A2518
WARNING

LOCKQUT-READY switch 141251 LOCKOUT
Voltages dangerous to life are present in
this equipment. Observe all safety regu-

lations at all fimes. Step 2. Connect positive lead of 0-26 volts power

supply to 1A4V7 cathode (top of 1A4R69) and negative

a. TEST EQUIPMENT AND SPECIAL TOOLS. lead to ground.

Table 6-6 lists the test equipment and special tools
needed to adjust the assemblies in the loran trans- Step 3. Adjust potentiometer 1A4R73 so that
mitting set. relay 1A4K1 energizes at 100 £5 ma on LEFT 18T

A DE (1A .
b, RELAY ADJUSTMENTS. - Relay adjustments 0 CATHODE (1A4M1)
are performed as follows with NO power applied

to equipment- Step 4. Tighten potentiometer lock nut.

Step 5. Connect positive lead of 0-26 volts power
. . () AMPLIFIER GROUP 1A4. - (See supply to cathode (top of 1A4R68) of 1A4V8 and
figure 6-9.) negative lead to ground.

CHANGE 3 6-15
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TABLE 6-6. TEST EQUIPMENT REQUIRED FOR TUNING AND ADJUSTMENTS

Equipment
Required

Procedures

Adjustment
Voltage Regutator CN-1473/FPN-44A

Voltage Regulator CN-1472/FPN -44A

Protective Spark Gap Spacing
Meter Calibration Adjustments

Relay Adjustments
Test Point Blocking
Capacitors

Tuning

Operating
Instrument Shunt
Relay Power Supply

b,
e,
g.
h
K,
L
P
r
s,

g-g9 Targ
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Step 6. Adjust potentiometer 1A4R72 so that relay
1A4K2 energizes at 100 +5 ma on RIGHT 18T IPA
CATHODE (1A4M2),

Step 7. Tighten potentiometer lock nut.

Step 8. Connect positive lead of 0-26 volts power
supply to junction of resistors 1A4R110 and 1A4R112
and negative lead to ground.

Step 9. Adjust potentiometer 1A4R116 so that
relay 1A4¥4 energizes at 600 £15 ma on RIGHT PA
BIAS CURRENT (1A4M8).

Step 10, Tighten potentiometer lock nut.

Step 11. Connect positive lead of 0-26 volts
power supply to junction of resistors 1A4RI111 and
1A4R113 and negative lead to ground.

Step 12, Adjust potentiometer 1A4R117 so that
relay 1A4KS energizes at 600 £15 ma on LEFT PA
BIAS CURRENT (144M7).

Step 13. Tighten potentiometer lock nut.

{2) POWER AMPLIFIER TUBE RACK
1A6. - (See figure 6-10,)

Step 1. Connect positive lead of 0-26 volt power
supply to junction of 1A6R11 and 1AG6R13. Connect
negative lead to ground.

Step 2. Adjust potentiometer 1A6R15 so that re-
lay 1A6K1 energizes at 1.5 +0,03 amperes on CATH-
ODE CURRENT V1 (1A6M1).

Step 3. Tighten potentiometer lock nut,

Step 4. Comnect positive lead of 0-26 volt
power supply to junction of 1ABR12 and 1AGRI14,
Connect negative lead to ground.

Step 5. Adjust potentiometer 1AGRLE so that relay
1ABK2 energizes at 1.5 20.03 amperes on CATHODE
CURRENT V2 (1A6M2).

Step 6. Tighten potentiometer lock nut.

Step 7. Connect positive lead of 0-26 volt power
supply to junction of 1A6R29 and 1A8R31. Connect
negative lead to ground.

Step 8. Adjust potentiometer 1ABR33 so that relay
1ABK3S energizes at 1.5 +0.03 amperes on CATHODE
CURRENT V3 (1A6M3).

Step 9. Tighten potentiometer lock nut.

Step 10. Connect positive lead of 0-26 volt power
supply to junction of 1ABR30 and 1A6R32. Connect
negative lead to ground.

Step 11. Adjust potentiometer 1A6R34 so that
relay 1A6K4 energizes at 1.5 +0.03 amperes on
CATHODE CURRENT V4 (1A6M4),

Step 12. Tighten potentiometer lock nut,

CG-273-136

AN/FPN-444A
SERVICE AND REPAIR

Step 13. Discomnect the power supply leads.

(3) RELAY ASSEMBLY 1A53A3. - Time
delay relay adjustments on relay assembly 1A53A3
are performed with no power supplied to the trans-
mitter, Prior to making relay adjustments, proceed
as follows:

Step 1. Connect test setup as illustrated in figure
6-11.

Step 2. Turn powerstat on and adjust output for
for 120 vac on ac voltmeter,

Step 3. Turn powerstat off without changing the
setting,

{a) SHUT-DOWN COOLING DELAY RELAY
1A53A3KS, -

Step 1. Adjust relay 1A53A3K5 (figure 6§-12) time
adjust knob to the 5.5 minute mark.

Step 2. Connect power leads across relay
1A53A3K5 coil at terminais 1A53A3TB24-5 and
1A53A3TB60-1,

Step 3. Connect the Simpson {on RX1 range)
across relay 1A53A3K5 contacts at terminals
1A53A3TB61-8 and 1A53A3TB69-10.

Step 4. Turn powerstat on. The Simpson should
read zero ohms indicating that relay 1A53A3K5 is
energized and its contacts closed.

Step 5. Start the stop watch and simultanecusly
turn powerstat off. Record the time, interval until
the Simpson reads approximately 6.5 ohms indicating
1A53A3K5 is de-energized. It should be 5.5 +.5
minutes.

Step 6. If the time is not as specified in step 5,
turn time adjust knob on relay 1AS3A3K5 one mark to
the right or left as required and repeat steps 4 and 5
until required limits are obtained.

Step 7. Disconnect Simpson and power leads.

(b) FILAMENT WARM-UP DELAY RELAY
1A53A3K7, -

Step 1. Adjust relay 1A53A3K7 (figure 6-12) time
adjust knob to the 150 second mark.

Step 2. Connect power leads acrbss relay
1A53A3K"7 coil at terminals 1A53A3TB23-2 and
1AS3A3TB60-1.

Step 3. Turn powerstat on and simultaneously
start stop watch. Record the time interval until
the FILAMENTS READY lamp on control indicator
1A53A2 comes on. It should be within 150 £15
seconds.

ORIGINAL
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Step 4. If the time interval is not withid the limits™ -

of step 3, turn powerstat off, turn relay 1A53A3K7
time adjust knob one mark as required and repeat
step 3 until required limit is obtained,

Step 5. Disconnect powerstat leads.

(c}) THREE STRIKE INTERVAL DELAY
RELAY 1A53A3K17. -

Step 1. Adjust relay 1A53A3K17 (figure 6-12)
time adjust knob to the 90 second mark,

Step 2. Connect power leads across relay
1A53A3K17 coil at terminals 1A53A3TB4-7 and
1AB3A3TB60-1.

Step 3. Connect Simpson ohmmeter across relay
1A53A3K17 contacts at terminals 1A53A3TB66-2
and 1A53A3TB4-4, The ohmmeter should read zero
ohms, indicating closed relay contacts,

Step 4, Turn powerstat on. The ohmmeter
should read infinity indicating that relay 1A53A3K17
is energized and its contacts open.

Step 5. Start the stop watch and simultaneousty
turn powerstat off. Record the time interval until
the chmmeter reads zero indicating 1A53A3K17
contact closed, Time should be 90 +9 seconds.

Step 6. If the time is not as specified in step 5.
turn time adjust knob on relay 1A53A3K17 one mark
to the right or left as required and repeat steps 4
and 5 until required limits are obtained.

Step 7. Digconnect Simpson and power leads.

{d) DEIONIZATION DELAY RELAY
1AB3A3K 46, -

Step 1. Adjust relay 1A53A3K46 (figure 6-12)
time adjust knob to the 3 second mark.

Step 2. Connect power leads across relay
1A53A3K46 coil at terminals 1A53A3TB23-3 and
1A53A3TB60-1.

Step 3. Connect Simpson ochmmeter across relay
1A53A3K46 contacts at terminals 1A5B3A3TB24-2 and
1A53A3TB31-1. ‘

Step 4. Turn powerstat on. The ohmmeter should

read infinity indicating that relay 1A53A3K46 is
energized and its contacts open.

Step 5. Start the stop watch and simultaneously
turn powerstat off. Record the time interval until the
ohmmeter indicates zero ohms indicating relay
1A53A3K 46 contacts are closed, It should be 3 +0.3
seconds,

ORIGINAL
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‘Step 6. If the time is not as specified in step 5.
furn time adjust knob on relay 1A53A3K46 one mark
to the right or left as required and repeat steps 4 and
5 until required limits are obtained.

Step 7. Disconnect Simpson and power leads.,

(e) WARM-UP LOCKOUT DELAY RELAY
1A53A3K52. -

Step 1. Adjust relay 1A53A3K52 (figure 6-12)
time adjust knob to the 30 second mark.

Step 2, Connect power leads across relay
1A53A3K52 coil at terminais 1A53A3TB25-4 and
1A53A3TB60-1,

Step 3. Connect the Simpson ohmmeter across
relay 1A53A3K52 contacts at terminals
1A53A3TB25-4 and 1A53A3TB23-2,

Step 4. Turn powerstat on. The chmmeter
should read zerc indicating that relay 1A53A3K52
is energized and its contacts closed.

Step 5. Start the stop watch and simultaneously
turn powerstat off. Record the time interval until
the ohmmeter reads approximately 120 ohms
indicating 1A53A3K52 is de-energized. It should
be 30 £3 seconds.

Step 6. If the time is not as specified in step 5,
turn time adjust knob on relay 1A53A3K52 one mark
to the right or left as required and repeat steps 4
and 5 until required limits are obtained.

Step 7. Discor{nect Simpson and power leads.

¢. PROTECTIVE SPARK GAP SPACING. - The
protective spark gaps (figures 6-13 and 6-14) are
adjusted as follows with no power applied to the
equipment.

NOTE

After setting each spark gap to its
proper setting, tighten the lock nut
and check the gap to ensure that it
did not change.

Step 1. Using the thickness gauge, set the four
filament spark gaps in amplifier group 1A4 (1A47TY1
through 1A4TY4) to 0.065 (+0.001 -0.000) inch.

Step 2. Set the filter capacitor spark gaps in
amplifier group 144 (1LA4TY5 and 1A4TY6) to
0.030 £0.001 inch.

Step 3. Set the PA grid spark gaps in the PA

tube racks (1A6TY1 and 1A6TY2) to 0,065 £0.001
inch.
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Figure 6-13. Amplifier Group OG-159/FPN-444 (1A4),
Front View Spark Gap Spacing
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Figure 6-14. PA Tube Rack 1A6, Front View, Spark Gap Spacing
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Step 4. Set the PA tank huning capacitor spark
gaps in the rear of the PA tube rack (1A6T Y3-6} to
0.500 = 0.010 inch.

Step 5. Set the low pass filter capacitor spark
gaps to 0.500 = 0.010 inch.

d. THERMOMETER SWITCHES. - Determine
that the contact adjustment of each of the following
thermometers {figure 6-15) with no power applied
to the equipment is set as follows:

1A655 50°C
1A656 50°C
1A687 20°C
1A658 50°C
1A659 (LY

€. TEST POINT BLOCKING CAPACITORS. -
These adjustments are made with no power applied
to the equipment. Refer to figure 6-16. Set the test
point blocking capacitors 1A4C19, 1A4C20, 144C21
and 1A4C22 to 0. 875 £0.030 inch using the thickness
gaupe. Ensure that the capacitor plates are parallel
after the lock units are tightened.

f. UNDERVOLTAGE AND OVERVOLTAGE PRO-
TECTION CIRCUIT. - These adjustments are normally
made with all power off. The undervoltage and over-
voltage protection circuits are adjusted by setting the
high and low contacts on meter 1A53A3M1 to 126 and
114 vac, respectively (figure 6-17).

g. VOLTAGE REGULATOR CN-1472/FPN-44A. -
This procedure involves checking the operation of the
208V regulator LA53A3A3 and adjusting the output for
proper filament voltage on the 2ND IPA and PA tubes.
The regulator adjustments are located on the
inductrol voltage regulator control panel 1A53A3A4
(figure 6-18),

Step 1. Place the controls listed below in the
positions indicated:
CONTROL POSITION
208V Circuit Breaker 1A533A3CB2 OFF
460V INPUT CB1 OFF
HIGH VOLTAGE RECTIFIER
POWER 51 . OFF
PCWER OFF/RESET
FILAMENTS OFF
BIAS AND LOW VOLTAGE QFF
PLATE VOLTAGE SELECTOR OFF
LOCKOUT-READY LOCKOUT
EMERGENCY STOP . RUN
208V Regulator Motor Switch OFF
208V Regulator Mode Switch MANUAL

Step 2. Remove FILAMENT power fuses
1A53A3F11, F12 and F13.

Step 3. Connect the voltmeter (0-300 vac range)

across the 208V regulator output terminals L1 and
L2 (bottom of fuseholders for 1A53A3F12, F13).

CHANGE 3
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Step 4. Turn VOLTAGE LEVEL and
BANDWIDTH controls fully counterclockwise.

Step 5. Set 208V regulator MOTOR switch ON
and MODE switch to AUTO.

Step 6. Gain access to potentiometer
1A53A3A4A1R6 on back of panel (figure 6-18).

Step 7. Set circuit breaker 1A53A3CB2 to ON.

Step 8. Adjust potentiometer 1A53A3A4A1R6
until regulator contrel is balanced; that is, when
LOWER and RAISE relays 1A53A3A4A2K]1 and
1A53A3A4A2K2 are de-energized, close panel.

Step 2. Adjust the 208V regulator VOLTAGE
LEVEL control for 208 vac across terminals L1
and L2, as indicated by test equipment voltmeter
(Weston Model 433 or equivalent).

Step 10. Set the MODE switch to MANUAL.

Step 11. Actuate the 208V regulator MANUAL
LOWER switch to obtain 203 vac across terminals
L1 and L2.

Step 12. Set the MODE switch to AUTQO. Observe
that the voltage across L1 and L2 returns to 208 3.5
vac without overshoot or hunting. Adjust BANDWIDTH
control if necessary.

NOTE

Increasing BANDWIDTH reduces
overshoot and hunting. Decreasing
BANDWIDTH narrows the dead band.

Step 13. Set the MODE switch to MANUAL.

Step 14. Actuate the MANUAL RAISE switch to
obtain 212 vac across L1 and L2.

Step 15. Set the MODE switch to AUTQ. Observe
that the voltage across L1 and L2 returns to 208 £3.5
vac without overshoot or hunting.

Step 16. Set circuit breaker 1A53A3CB2 to OFF.

Step 17. Replace fuses 1A53A3F11, F12 and F13.
Set circuit breaker 1A53A3CB2 to ON. Set POWER
and FILAMENTS switches to ON.

Step 18. Connect the voltmeter {to measure 0-14
vac range) across the filament terminals of 1A4V9,
and then across filament terminals of 1A6V1 through
V4.

Step 19. Adjust the VOLTAGE LEVEL control on
1A53A3A4 to a setting which will provide filament
voltages for the 2ND IPA and PA tubes within limits
specified below. {The MODE switch must be in AUTQ
while taking the voltage measurements. )
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Figure 6-15. PA Tube Rack 146, Front View, Thermometer Switches Adjustments
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Figure 6-16. Amplifier Group 0G-159/FPN-44A (1A4), Front
View, Blocking Capacitor
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Figure 6-17. Undervoltage and Overvoltage Profection Circuit,
Adjustment Location
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Figure 6-19. Voltage Regulator CN-1473/FPN-444, Location of
Adjustment Controls
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Figure 6-20. Gate Trigger Unil Positive-Negative Bnlance
- Adjustment Test Setup
Step 1. Turn on transmitter and set it for a full WARNING

load with TPA Voltage at 10.75 KV.

Step 2, Set 460V INPUT CE1 to OFF.

Step 3. Loosen locknut on CURRENT LIMIT
control P1 on Chop-Off Limiter 1A53A3A1A4, located
on the back of rack 1A53A3 (see figure 6-19). Turn
CURRENT LIMIT control slightly counterclockwise.

Step 4. Set 460V INPUT CBl to ON.

Step 5. Observe that the chop-off limiter
overcurrent circuit immediately turns off the
bias and plate voltages. I these voltages are not
turned off, repeat steps 2 through 4, observing all
safety precautions, until the CURRENT LIMIT control
is set to a point at which the voltages are just turned
off. '

Step 6. Turn the CURRENT LIMIT control
clockwise one-quarter turn and tighten locknut.

(3) PREAMPLIFIER 1A53A3A1A5 ADJUST-
MENT. - To perform the Preamplifier 1A53A3A1A5
adjustments, proceed as follows:

6-30

Step 1.

Step 2.

Il an extencder eable is not available

it will be necessary to make this
adjustment on a repetitive basis in
order to prevent exposure of persannel
to high voltages. Observe all safety
regulations at all times, Voltages up
to 208 vac are present on the voltage
regulator when the 460 vac power is
switched off,

NOTE

The following adjustment is made to
ensure that the IPA voltage does not
exceed 11. 25 KVDC when the QPERATE
ADJUST control is fully clockwise.

Turn on power to transmitter,

Set OPERATE ADJUST control 1A53A2RS8

fully counterclockwise.

Step 3.

With PIA TE VOLTAGE SELECTOR

switch 1A53A2818 in OPERATE position, observe

IPA PLATE VOLTAGE meter 1A53A2M3.

Reading

should be approximately 9. 75 KVDC. If so, proceed
to step 4. If not, adjust Preamplifier CALIBRATE
potentiometer slightly until 9. 75 KVDC is obtained,
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Figure 6-22. Gate Trigger Unit Three Phase Balance

Adjustment Test Setup

Step 4. Adjust OPERATE ADJUST control
clockwise until IPA PLATE VOLTAGE meter

1A53A2M3 reads 11 ‘t%' %5 KVDC.

If OPERATE ADJUST is at the fully clockwise
position for this condition, adjustment is complete,
otherwise proceed to step 5.

Step 5. Loosen locknut on Preamplifier
CALIBRATE control 1A53A34A1A5-P2 and adjust
control slightly counterclockwise (to decrease
voltage) or clockwise (to increase voltage) as
required.

Step 6. Repeat steps 4 and 5 until IPA
PLATE VOLTAGE is 11 *0 2° xvDC with OPERATE

ADJUST control fully clockwise.

Step 7. Tighten locknut on 1A53A3A1A5-P2.

i. TUBE SEASONING. - For trouble-free on-air
operation, new second IPA and PA tubes should be
seasoned after installation as foilows:

Step 1. Record tube serial numbers and the
PLATE HOURS (1A53A2M1) meter reading.

Step 2. Set V7 BIAS ADJUST and V8 BIAS ADJUST
(figure 6-23) to their clockwise limits,

Step 3. Disconnect the signal cable from 1A4J1.

6-32

Step 4. Put the transmitter group in the standby
status at the transmitier control equipment,

Step 5. Start the transmitter, turning on bias
voltages but not plate voltages, according to tables
3-9 and 3-1C and steps 1, 2, and 3 of table 3-11,

Step 6. Set LEFT PA BIAS ADJUST for 1.25 KV
on the LEFT PA BIAS meter.

Step 7. Set RIGHT PA BIAS ADJUST for 1.25 KV
on the RIGHT PA BIAS meter.

Step 8. Set the LOCKOUT-READY switch to
LOCKOUT.

Step 9. Set the PLATE VOLTAGE MAINTE-
NANCE ADJUST control to 0.

Step 10. Set the PLATE VOLTAGE SELECTOR
to MAINT. :

Step 11. Set the PLATE VOLTAGE MAINTE -
NANCE ADJUST for 5 KV on the PA PLATE VOLT-
METER,

Step 12. Gradually increase the PA plate
voltage according to the following schedule:

Plate Voltage Range Maximum Rate of Increase

5 kV to 10 kV
10 kV to 21.5 kv

1 kV per minute
0.3 kV per minute

CHANGE 3
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NOTE

If PA or IPA overloads oceur,
reduce the PA plate voltage to

a level 2 kV below that at which
the overload occurred and resume
seasoning.

Step 13. Continue seasoning for at least two hours
after 21.5 kV is reached.

Step 14. Record the PLATE HOURS meter reading
when seasoning is completed.

j. BIAS ADJUST. - Bias voltages are adjusted
as follows (figure 6-23):

Step 1. Select the transmitting group under test
as the standby transmitter. With all power off (see
paragraph 6-3 b{1} step 1), disconnect the pulse
input cable from 1A4J1 to ensure there is no pulse
signal input to the woltage amplifier.

Step 2. Connect oscilloscope high voltage probe
to ground and to the junction 1A4C51 and 1A4C54.
Lock amplifier group front doors.

Step 3. Set the following controls to the indicated
position:

CONTROL POSITION

Two links in lower rear corner of

amplifier group connected to

terminals 66 and 67
Bias Pedestal Generator 1A4A581 1000 usS
PLATE VOLTAGE SELECTOR

1A53A2518 OFF
MAINTENANCE ADJUST 1A53A2R9 Fuily

CCew(0.0)

LOCKOUT-READY 141281 LOCKOUT
All water flow valves: Open
All interlocked doors Closed
208 vac circuit breaker on primary

power distribution panel ON
460 vae circuit breaker on primary

power distribution panel ON
EMERGENCY STOP 1A53A2519 RUN
208 vac circuit breaker 1A53A3CB2 ON
POWER 1A53A2817 ON
FILAMENTS 1A53A2813 ON
BIAS PEDESTAL CCT CONTROL

1A488 ON
BIAS AND LOW VOLTAGE 1A53A257 ON
HIGH VOLTAGE RECTIFIER

POWER 1A53A351 ON
LOCKED ON 1A534382 Locked
460V INPUT 1A53A3CB1 ON
CHANGE 3
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Step 4. Turn bias controls 1A4R149, 1A4R150;
1A4R193, 1A4R194, and 144R195; 1A4R97, and
1A4R98 {uily clockwise. Adjust 1A4T5 and 1A47T6
so that LEFT PA BIAS meter and RIGHT PA BIAS
meter indicate 1200 volts.

Step 5. Set PLATE VOLTAGE SELECTOR to
MAINT,

Step 6. Adjust MAINTENANCE ADJUST so that
{PA PLATE VOLTAGE meter reads 10.75 kV.

Step 7. Adjust V7 BIAS ADJ 1A4R149 and V8
BIAS ADJ 1A4R150 so that LEFT IST IPA CATHODE
meter and RIGHT 1ST CATHODE meters each
indicate 50 ma, ‘

Step 8. Perform the following adjustments:

(1) Set BIAS PEDESTAL CCT CONTROL
14438 to OFF.

(2) Set STANDBY LEVEL 1A4R212 fully
counterclockwise.

(3) Adjust LEFT 2ND IPA BIAS ADJUST

EEIRQT s0 that LEFT 2ND IPA BIAS meter indicates
V.

{4) Adjust RIGHT 2ND IPA BIAS ADJUST
1A4R98 so that RIGHT 2ND IPA BIAS meter indicates
4 kV,

{5} Adjust LEFT PA BIAS ADJUST 1A4T5
so that LEFT PA BIAS meter indicates 1200 volts.

(6) Adjust RIGHT PA BIAS ADJUST 1A4TS6
so that RIGHT PA BIAS meter indicates 1200 volts.

(7} Readjust LEFT 2ZND IPA BIAS ADJUST
1A4R97 so that LEFT 2ND [PA PLATE CURRENT
meter indicates 200 ma.

(8) Readjust RIGHT 2ND I[PA BIAS ADJUST
1A4R98 so that RIGHT 2ND IPA PLATE CURRENT
meter indicates 200 ma.

{9) Repeat steps (7) and (8) until both LEFT
and RIGHT 2NDIPA CURRENT METERS indicate 200 ma.

Step 9. Set BIAS PEDESTAL CCT CONTROL
14488 to ON.

Step 10. Observe the bias pedestal generator
output on the external nscilloscope and adjust con-
trols 1A4R193, 1A4R194 and 1A4R195 as follows:

{1) Rotate output level control R193 fully
clockwise to provide maximum cutput level.
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(2) Adjust negative clipping control R31 to
the point where the trailing edge of the 1st pedestal
just "bottoms". It is imperative that R31 be left
in the most counterclockwise position which just
produces 1st pedestal "'bottoming”. otherwisé peak
output will be reduced,

{3) Adjust pusitive clipping control R32
counterclockwise until right hand corner of lust
bias pedestal "tilts" and then furn clockwise to just
flatten this "tilt"”. It is imperative that R32 be
left in the most clockwise position which just re-
moves last pedestal tilt, otherwise peak output will
be reduced.

{4) When the above adjustments are completed

the bias pedestal group as observed on the external
oscilloscope should appear as shown below and have
the following characteristics:

V%500 v Div.

H =1 MssDiv,

{a) All pedestal amplitudes 1000 + 100
volts peak-to-peak.

(b) Pedestal width at 90% amplitude
450 + 50 usec.

Step i1, Set BIAS PEDESTAL CCT CONTROL
1A488 to OFF.

Step 12. Make the following adjustments:

(1) Readjust 1A4T5 so that LEFT PA BIAS
meter indicates 1150 volts.

(2) Readjust 1A4T6 so that RIGHT PA BIAS
meter indicates 1150 volts.

(3) Readjust LEFT 2ND IPA BIAS ADJUST
1A4R97 so that LEFT 2ND IPA PLATE CURRENT
meter indicates 200 ma.

{4) Readjust RIGHT 2ND IPA BIAS ADJUST
1A4R98 so that RIGHT 2ND IPA PLATE CURRENT
meter indicates 200 ma.

(5} Repeats steps (3) and (4} until both LEFT

AND RIGHT 2ND IPA CURRENT meters indicate
200 ma.

CHANGE 2
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Step 13. Set BIAS PEDESTAL CCT CONTROL
1A458 to ON.

Step 14. The current settings for this step
depend upon the pulse rate as shown in table 6-7.
Perform the following adjustments:

(1) Adjust only bias pedestal generator
control 1A4R193 so that PA CATHODE QUIESCENT
CURRENT meter (QUIESCENT CURRENT switch
held to RIGHT) indicates the value listed in table
6-7. If with 1A4ASR14 fully clockwise the tabulated
current in the 5th column of table 6-7 cannot be
obtained; leave R14 in its most clockwise position,

(2) Balance left and right side PA cathode
quiescent current by adjusting 1A4R97 and observing
PA CATHODE QUIESCENT CURRENT meter.

Step 15. Set BIAS PEDESTAL CCT CONTROL
1A488 to OFF.

Step 16. Perform the following adjustments:

(1) Adjust 1A4T5 so that the LEFT 2ND
IPA PLATE CURRENT meter reads 200 ma.

(2) Adjust 1A4T6 so that the RIGHT 2ND
IPA PLATE CURRENT meter reads 200 ma.

(3) Set BIAS PEDESTAL CCT CONTROL
1A458 to ON.

Step 17. Repeat steps 13 through 16 until both
IND IPA meters read 200 ma; and both RIGHT AND
LEFT PA CATHODE QUIESCENT CURRENT meters
read identical values.

Step 18. Operate transmitting group for at
least 20 minutes and then repeat Steps 9 through 17
of this bias adjustment procedure.

k. TUNING. - This procedure covers the
method used for tuning the antenna coupler ‘Unit 3),
dummy load (Unit 4) and low pass filter (Unit 1A20).
Refer to figure 6-25.

WARNING

Do not attempt to perform the following
antenna coupler tuning procedures
during an electrical storm.

Before proceeding with the following
steps, open the antenna coupler doors

and touch the grounding hooks to the

leads of inductor 3L1 and to the tubing.
Then, replace the grounding hooks in
their appropriate holders. Also, in both
transmitter No. 1 and transmitter No. 2,
use grounding hooks to ground capacitors
1A20C1, 1A20C2, 1A20C3, and 1A20C4 in
low pass f{ilter.

Proceed with extreme care since ac
control voltage is still applied to the
antenna coupler and to the dummy load.
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(1) PRELIMINARY SET-UP. -
Step 1. In each transmitting group. with the 208
vac circuit breaker 1A53A3CDB2 set tc OFF, remove
enclosure blower fuses (LA11F7. 1A11F8, and

1411F9) and dummy load hlower fuses (1A11F13,
1A11F14 and 1A11E15) to prevent hich noise levels.

Step 2. Set the controls listed helow in the
positions indicated for each transmitting group.
TRANSMITTING OTHER
GROUP TRANSMITTING

CONTROL JEING TUNED GROUP
EMERGENCY
STOP RUN RUN
1A53A2819
208 vac Circuit
Breaker ON OoN

. 1TA53A3CB2
HIGH VOLTAGE OFF OFF
RECTIFIER (LOCKED (LOCKED
POWER 1A53A351 QFF) OFF)
460V INPUT CB1
1A33A3CB! OFF OFF
POWER Switch
1A53A2517 ON ON
FILAMENTS
Switeh 1A53A2813 OFF OFF
BIAS AND LOW
VOLTAGE OFF OFF
1AS3A28T
LOCKOUT-READY
1A1251 READY READY
PLATF VOLTAGF
SFLECTOR OPERATF. OPFRATE
1AS3A2518

36 AN 'FPN-444A
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Set control on Transmitter Control Equipment so
that transmitter beine tuned is the standby
lransmitter.

Step 3. Open output circuit for loop 1 ffilter
input circuit) tuning as indicated bv note 1 in ficure
6-25 as follows:

fa) Disconnect the copper tubing that connects
1A20C4 to the 1-3 8 inch (eround) enpper pipe.

(b} Disconnect the copper lubing which coes
from 1A20C2 and 1A20L2 to the 1-3 2 inch ‘hnD
cnpper pipe.

Step 4. Set cotls L1 and L2 in low pass filter
1A20 for a total of 15 active turns by connecting
top lead iwith slide clip at each end) svmmetrically
between L1 and L2.

Step 3. In the PA tube rack 1A6. ground
capacitors C21 throush C24 with associated uvround-
ing hooks. then connecl shorting (¢lip) leads across
21 through C24.

Step 6. Connect the test equipment. including the
2. 2K non-inductive fearbon! resistor as shown in
ficure 6-25.

12} FILTER INPUT CIRCUIT TUNNG,

NOTE

It is imperative that the filter input
circuit be tuned precisely. Place the
test equipment on a chair nr stonl
aloneside the filler rack. Dress all
leads as short as possible, Make
certain Lhat teads do not cross or come
in contact with the filter elements.

Step 1. Adjust the oscillator frequency for a
reading of 100 kHz on the frequency counter,

TABLE 6-7. CURRENTS WITH BIAS PEDESTAL ON

PA
| CATHODE
PULSES | QUIESCENT
REPETITION | PULSES | PER ' CURRENT
BASIC | INTERVAL | PER SEC. | (AMP)
RATE | (MILLISEC) | GROUP | (APPROX)  (+0.08A)
!
ss 100 8 80 0.30
S5 100 9 5 1 0.34
1
90 5 89 0.33
90 9 100 0.38

5-36

CHANGE 3




AN/FPN-44A CG-273-136 Table
SERVICE AND REPAIR 6-7

TABLE 6-7. CURRENTS WITH BIAS PEDESTAL ON (Cont)

PA
CATHODE
PULSES QUIESCENT
REPETITION| PULSES | PER CURRENT
BASIC | INTERVAL PER SEC. {AMP)
RATE | (MILLISEC) | GROUP | (APPROX) | (:0.08A)
SL 80 8 100 0.38
SL 80 9 112 0.42
70 8 114 0.43
70 9 129 0.48
SH 60 8 133 0.50
SH 60 9 150 0.56
S 50 8 160 0.60
s 50 9 180 0.68
L 40 8 200 0.75
L 40 9 935 0.84
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{ Deleted )

Figure 6-24, Idealized Bias Pedestal Pulse Group for System Using
1000-Microsecond Spacing
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CIRCUWT CONSISTS OF €1,C2.C3,C4,L1.LZ AND

SECONDARY OF PA TANK,

Z2. OPEN HERE TO TUNE FILTER OUTPUT CIRCUIT.QUTPUT
CIRCUIT FOR STATION WITH ANTENNA INSTALLED ADJACENT
75-009 1O TRANSMITTERS CONSISTS OF €1,02.3L1 AND ANTENNA.
4 FOR STATIONS HAVING 500 FOOT TRANSMISS/ION LINES,
OUTPUT CIRCUIT CONSISTS OF CI1,£2,500 FooT LINE, DOG
HOUSE CoIl AND ANTENNA. (ALSO SEE NOTE 4)

3 PELAYS KI,KZ, KIl AND KIQ ARE SHOWN DE-ENERGIZED
MODE,

4. [DISCONNECT Kb FROM ANTENNA WHEN TUNING OUTPUT
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th

KEEP ALL TEST LEADS AS SHORT AS POSSIBLE AND
WELL SHIELDED.

Figure 6-25. Antenna Coupler CU-2171/FPN-44A
Tuning Test Setup
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Step 2. Use a fuse puller (to isolate body from
the circuit) to slide the 1A20 L1 and L2 coil taps
along the coils for a peak indication on the
oscilloscope.

Step 3. Check the tuning by moving away from
the circuit and adjusting the oscillator for a peak on
the oscilloscope. When the peak occurs the frequen-
¢y counter reading should be at 100 kHz. Tf the
frequency counter does not read 100 kHz, slide the
tap slightly to a new position. then repeat this
adjustment until the frequency counter reads 100 kHz,

Step 4. Mark the tuning point on coils 1A20L1
and L2.

(3) FILTER OUTPUT CIRCUIT TUNING
(DUMMY LOAD), -

Step 1. Reconnect the copper tubing in the low
pass filter 1A20 such that only the parallel combina-
tion of 1 and C2 are across the output terminals
going to the Antenna Coupler. Refer to figure 6-25.
Note 2,

Step 2. Using the same tuning method as the
filter input cirecuit tuning, adjust the tap on 4L1 in
the dummy load until maximum deflection or a peak
occurs in the oscilloscope.

Step 3. Mark the tuning point for transmitter
No. 1 on the dummy load tuning coil.

{4) FILTER OUTPUT CIRCUIT TUNING
(ANTENNA). -

Step 1. Switch the {ransmitter control equipment
to put the transmitter being tuned in the operate
mode.

Step 2. Using the same tuning method outlined in
filter input circuit tuning, adjust the tap from K1
(K11) on 3L1 until a3 maximum deflection or peak
occurs on the oseilloscope.

Step 3. Mark the tuning point for the transmitter
being tuned on the loading coil 3L1 and tighten tap on
coil.

NOTE

Transmitter tuning is complete.
Proceed to tune the other transmitter
by performing paragraph 6-5k(1). (2),
{3} and (4).

(5) FINAL DUMMY LOAD COIL ADJUST-
MENT. -

Step 1. Compare the tuning point on 4L1 for the
first transmitter to the tuning point on 4L1 for the
second trangmitter.

Step 2. Split the difference and permanently
install the tap on the dummy load coil.
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Step 3. Reconnect circuits for normal operation
as follows:

{a) Disconnect the test equipment and remove
from enclosure.

() Reconnect the input circuits in transmitter
1 and 2 low pass filters 1A20.

(¢) Disconnect shorts from capacitors C21
through C24 in PA Tube Rack 1AB.

(d) Turn power switch 1A53A2817 OFF and
replace blower fuses 1A11F7, F8, F9, F13, F14
and F15.

1. METER CALIBRATION ADJUSTMENTS. -
The following are normally factory adjustments and
are not often required in the field, However, aging
or replacement of circuit components could
necessitate adjustment,

WARNING

It will be necessary to make these
adjustments on a trial-and-error basis
in order to prevent exposure fo high
voltage. Observe all safety regulations
at all times. Extreme care must be
exercised to make HV Probe connections
in a safe and secure manner that will
provide safe clearance for personnel
when making measurements or resistor
adjustments. After each test, use
grounding hook to discharge high voltage
circuit before removing connections.

{1) LOW VOLTAGE PLATE METER
1A53A2M9. CALIBRATION ADJUSTMENT. -

Step 1. Connect a Simpson Model 260 Multimeter
(or equivalent) between terminals 1AS3ATE7(+) and
1A53ATE6 (COMMON). Set the multimeter range
switch to measure approximately 500 vdc.

Step 2. Place the transmitter in normal
operation. Observe and note the reading of the
multimeter connected in step 1.

Step 3. Adjust 1A53ATR6 to obtain the same
reading on LOW VOLTAGE PLATE meter
1A53A2M9 as that obtained in step 2. Then lock
1A53ATR6, taking care not to disturb the setting.

{2) -5KV BIAS METER 1A53A2M4.
CALIBRATION ADJUSTMENT, -

Step 1. Connect Simpson Model 260 Multimeter
(or equivalent) between terminals 1A5S3ATES(-) and
1A53ATES (COMMON). Connect the negative probe
to the multimeter DC 5000V jack. Set the multi-
meter range switch to measure approximately
-5000 vdc.

Step 2. Place the transmitter in normal opera-
tion. Observe and note the voltage reading of the
multimeter connected in step 1.
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Step 3. Adjust 1AS3ATRS to obtain the same
reading on 5KV BIAS meter 1A53A2M4 as that
obtained in step 2. Then lock 1A53ATR5, taking
care not to disturb the setting.

(3} IPA PLATE VOLTAGE METER 1A53A2M3,
CALIBRATION ADJUSTMENT. -

Step 1. Comnect a Simpson Model 260 Multimeter
(or equivalent) using a 25 ¥V High Voltage Probe
between LAS3ATE3(+) and 1A53ATES (COMMON).

Set the multimeter range switch to measure
approximately +10, 750 vdc.

Step 2. Place the transmitter in normal opera-
tion. Observe and note the voltage reading on
multimeter connected in step 1.

Step 3. Adjust 1AS3ATR4 to obtain the same
reading on IPA PLATE VOLTAGE meter 1A53A2M3
as that obtained in step 2. Then lock 1A53ATR4
taking care not to disturb the setting.

{4) PA PLATE VOLTAGE METER 1A53A2M2.
CALIBRATION ADJUSTMENT. -

Step 1. Connect a Simpson Model 260 Multimeter
(or equivalent) using a 25 kV High Voltage Probe
between terminals 1A53ATEL(+) and 1AS3ATES
(COMMON). Set the multimeter range switch to
measure approximately 21,500 vde.

Step 2. Place the transmitter in normal opera-
tion. Observe and note the voltage reading on the
multimeter connected in step 1.

Step 3. Adjust 1A53ATR3 to obtain the same
reading on PA PLATE VOLTAGE meter 1AS3A2M2
as that obtained in step 2. Then lock 1A53ATR3
taking care not to disturb the setting.

m. OVERLOAD ADJUSTMENTS. The {ollowing
are normally factory adjustments and are not often
required in the field. However. aging or replace-
ment of eircuit components could necessitate
adjustment,

WARNING

1t will be necessary to make these
adjustments on a trial-and-error
basis in order to prevent exposure
to high voltage. Observe all safety
regulations at all times.

(1) PA PLATE OVERVOLTAGE RELAY
1A53A7K1 ADJUSTMENT. -

Step 1. Place the transmitter into operation in
the maintenance mode.(PLATE VOLTAGE SELECT-
OR switch in the M AINT position).

Step 2. Adjust MAINTENANCE ADJUST control
1A53A2R9, slowly until the PA PLATE VOLTAGE
meter 1A53A2M2 reads 23.6 kvde. If cireuit
breaker 460V INPUT CBI trips before the PA
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PLATE VOLTAGE meter reaches 23. 6 kvde, set
PLATE VOLTAGE SELECTOR switch to the OFF
position and adjust 1A53ATR1 slightly in the clock-
wise direction. I circuit breaker 460V NPUT CBI1
does not trip at 23.6 kvde, set PLATE VOLTAGE
SELECTOR switch to OFF and adjust 1A53ATR1
slightly in the counterclockwise direction.

Step 3. Decrease the setting of MAINTENANCE
ADJUST control slightly, then repeat steps 1 and 2
until 1A53ATR1 is adjusted to trip the circuit breaker
within two seconds after the voltage reaches 23.6
kvde. Then lock 1A53ATRI, taking care not to
disturb the setting.

n. BIAS UNDERVOLTAGE CIRCUIT
ADJUSTMENT. - The following is normally a factory
adjustment and is not often required in the field.
However, aging or replacement of circuit components
could necessitate adjustment. If this is the case,

proceed as follows:
WARNING

It will be necessary to make this
adjustment on a trial-and-error basis
in order to prevent exposure to high
voltage. Observe all safety regulations
at ail times.

Step 1. Place the transmitter in normal operation:
but set the PLATE VOLTAGE SELECTOR switch to
QFF.

Step 2. Adjust 1AS53ATR2 in a counterclockwise
direction until the BIAS AND LOW VOLTAGE ON
indicator goes out, Then, readjust 1A53ATR2 in
a counterclockwise direction just to the point at
which the indicator lights and lock it, taking care
not to disturb the setting.

Step 3. Set the PLATE VOLTAGE SELECTOR
switch to OPERATE and observe that the PLATE ON
indicator lights. If it does not, repeat steps 1 ond
2 until the BIAS AND LOW VOLTAGE ON indicator
lights and the PLATE ON indicator remains lit.

o. POWER AMPLIFIER TANK 1A5 AXIAL
ALIGNMENT. -

WARNING

Set 460 V INPUT circuit breaker
1AB3A3CB1 and 208 vac circuit
breaker 1AB3A3CB2 to OFF.

This procedure covers the method to be used for
axial alignment of the PA Tank Coil secondary for
reduction of second harmonic output. Refer to figure
6-26.

Step 1. Interconnect the rear terminals of both
left PA plate tuning capacitors. (Terminals toward
the PA tank coil 1A5).

Step 2. Interconnect the rear terminals of both
right PA plate tuning capacitors.

QORIGINAL
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Figure 6-26. Axial Aliznment of PA Tank Test Setup

Step 3. Interconnect the front terminals of all
right and left PA plate tuning capacitors. Disconnect
the PA secondary leads (welding wire) and connect a
382/URR Signal Generator (calibrated to the Loran-C
frequency standard) to the output leads. Set the
oscillator to 100 kHz and maximum drive.

Step 4. Utilizing a dual trace scope set for
algebraic subtraction calibrate on .05V 'DIV for
both A and B traces by connecting trace A and B
probes together on the rear terminals of the left
PA tuning caps. Utilizing the vertical deflection
verniers, set the scope presentation for a nuil.
(This action ensures both A and B traces have same
gain. }

Step 5. Leave the trace A probe on the rear
terminal of the left PA. Place the trace B probe
on the rear terminals of the right PA tuning
capacitors. Place both probe grounds on the front
terminals. (Do not touch or move the signal
egenerator or scope.} The circuit should appear as
shown in fizure 6-26.

NOTE

Set the scope for algebraic addition
for the following adjustments,

Step 6. Remove all bolts securing the secondary
core. i

Step 7. Move the PA tank secondary by lightly
tapping the coil, first in one direction, then the
other. Continually check the scope [or a null. The
null point is extremely critical, therefore, the coil
should not be moved more than 1/16 inch at a time.
When the null point is found the coil should be
marked and rebolted, Remove test equipment and
restore transmitter wiring.

Step 8. Make sure the coil is marked for the
correct position. Later when the station is put on
the air, check the cutput spectrum by looking at the
second harmonic and noting its magnitude. Shut the
transmitter down and move the secondary coil an
inch in one direction from the mark and check the
spectrum again noting its magnitude at the second
harmonic. Shut the transmitter down again and

CHANGE 3

move the secondary coil an inch in the opposite
direction from the mark and again check the
spectrum to note if the mark is actually at the null
point for the second harmonic output,

Step 9. If the mark is at the nuil point for the
second harmonic output, move the secondary coil
back to the correct marked position and resecure
all bolts,

Pp. OPERATING ADJUSTMENTS. - The following
adjustments are required if the gain balance or signal
disabling circuits in 1A4 are repaired.

"{1) GAIN BALANCE CONTROL 1A4R217
ADJUSTMENT. -

Step 1. Set all P Gen cycle amplitude thumbwheels
to "9" to attain "block 100 kHz'" driving waveform.
Set all droop compensation thumbwheels to 0" to
remove all droop compensation. Set envelope timing
adjust for zero ETA.

Step 2. Select the transmitting group under test
as the standby transmitter.

Step 3. Inhibit signal disabling relay 1A4KI10 by
disconnecting the wire at 1A4TB6-10 coming from
terminal 1A4TB1-2.

Step 4. On the transmitting group under test, set
the following controls to indicated positions:

208 vac circuit breaker 1A53A3CB2 to ON
POWER switch 1A53A2817 to ON

FILAMENTS switch 1A53A2513 to ON

BIAS and LOW VOLTAGE switch 1A53A2S87 to ON
LOCKOUT-READY switch to READY

Step 5. Using the 10X oscilloscope probe, view
the puise at the grids of the left and right 1st [PA's
{junction of 1A4R31 and 1A4R33 and junction of
1A4R30 and 1A4R32).

Step 6. Adjust GAIN BALANCE control 1A4R217
and STANDBY LEVEL control 1A4R212 to obtain
waveform shown. Lock GAIN BALANCE control
1A4R217,
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Step 7. Reconnect wire at 1A4TB6-10, discon-
nected in step 3.

(2) SIGNAL DISABLING RELAY CONTROL
144R218 ADJUSTMENT. -

Step 1. Adjust transmitter control equipment as
described in steps 1 of 6-5p {1).

Step 2. Center the signal disabling relay controel
1A4R218.

Step 3. On the transmitting group under test, set
the following controls to positions indicated:

208 vac circuit breaker 1A53A3CB2 to ON
POWER switch 1A53A2517 to ON
FILAMENTS switch 1A53A2513 to ON
BIAS AND LOW VOLTAGE switch 1A53A287 to ON
LOCKOUT-READY switch 141281 to LOCKOUT
PLATE VOLTAGE MAINTENANCE ADJUST control
1A53A2R9 fully counterclockwise
PLATE VOLTAGE SELECTOR switch 1AG53A2812
to MAINT.

Step 4. Slowly raise the plate voltage with
1A53A2R9, noting that the voltage on IPA PLATE
VOLTAGE meter is T kv + 500 volts, when a signal
is observed on oscilloscope,

Step 5. If voltage noted in step 4 wasn't T kv + 500
volts, turn off power, adjust 1A4R218 and repeat steps
3 and 4 until [PA PLATE VOLTAGE meter reads
7 kv + 500 volts when a signal is observed on oscil-
loscope. Lock signal disabling reiay 1A4R218.

q. AC OVERLOAD ADJUSTMENT. - The ac over-
load sensing circuit is set at a high level during
manufacture becanse the normal operating currents
will depend upon the loran repetition interval and other
factors. For the most effective protection, this
circuit should be readjusted after installation,
replacement of parts in the ac overload sensing
cireuit, or a change in the mode of operation. The
ac overload circuit includes three current transfor-
mers (1A53A3TS, -T6, and -T7), the overcurrent
sub-assembly (figure 5-60), and the AC OVERLQAD
indicator (LA53A2DS10). Adjust the circuit by using
OVER-CURRENT TRIP SETTING controls 1A53A3R4
1A53A3R5, and 1A53A3R6 (figure 5-60) as follows:

Step 1. Set 1A53A3R4, 1A53A3R5, and 1AS3A3R6
at their clockwise limits for maximum ac current.
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Step 2. Record the IPA PLATE CURRENT and
PA PLATE CURRENT when the transmitting group
is operating into the antenna at maximum power with
the assigned repetition interval.

Step 3. Transfer to the standby mode and switch
to LOCAL control. With the transmitting group
supplying the dummy load, adjust the STANDBY
LEVEL control so that the IPA PLATE CURRENT
and PA PLATE CURRENT are equal to or slightly
greater than they were when operating into the
antenna.

Step 4. Turn 1A53A3R4 CCW until the overload
circuit trips, shutting off plate and bias voltages.
The AC OVERLOAD indicator will go out and remain
out until it is reset by the OVERLOAD AND 3 STRIKE
RESET button. Set 1A53A3R4 1/8 turn clockwise
from the point at which the overioad circuit is tripped.

Step 5. . Repeat step 4 with 1A53A3R5 and
1A53A3RS,

r, INSTRUMENT SHUNT ADJUSTMENTS, - The
following adjustments are required if 10.75 kvde
averload relay 1A53A4K1 or 21.5 kvde overload relay
1A53A4K2 circuits are repaired. Perform these
adjustments with power off.

(1) 10.75 KVDC OVERLOAD RELAY 1A53A4Kl1
ACTUSTMENT. -

¢ _p 1. Disconnect the leads from the following
terminals: 1A53A4El, 1A53A4E2, 1A53A4TB1-10,

1A53A4TEB1-8, and 1A53A4TB1-7.

Step 2. Connect chmmeter on lowest range across
1A53A4TB1-3 and 1A53A4TH1-4,

Step 3. Connect one 26 vdc test power supply
to 1A53A4TB1-10{+) and 1A53A4TB1-8(-). Connect
the second 26 vde test power supply to 1AS3A<TB
1-8(+} and 1A53A4TB1-7{-).

Step 4. Connect RFL Calibration Standard 829G
to 1A53A4E1(+) and 1A53A4E3(-).

Step 5. Adjust calibration standard to supply 4
amperes de and adjust 1A53A4R1 and 1A53A4R2 as
follows:

Step 6. Set 1A53A4R1 and 1A53A4R2 to their
clockwise limits.

Step 7. Check that chmmeter indicates an open
current.

Step 8. Slowly turn 1A53A4R2 counterclockwise
until 1A53A4K1 just closes as indicated by the ohm-
meter.

Step 9. Reduce the output of the calibration

standard to 2 amperes and observe that relay
1A53A4K]1 opens as indicated by the ohmmeter.
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Step 10. Increase the output of the calibration
standard until relay 1453A4K1 just closes.

Step 11. Adjust 1A53A4R1 so that relay 1A53A4K1
closes at 4.0 + 10% amperes when steps 9 and 10 are
repeated.

Step 12. Tighten locknuts on 1A53A4R1 and
1A53A4R2,

Step 13. Disconnect ohmmeter and calibration
standard.

(2) 21.5 KVDC OVERLOAD RELAY 1A53A4K2
ADJUSTMENT. -

Step 1. Disconnect the leads from the following
terminals: 1A53A4E1l, 1A5344E2, 1A53A4TB1-10,
1A53A4TB1-8, and 1A53A4TB1-7.

Step 2. Connect chmmeter on lowest range across
1A53A4TB1-3 and 1A53A4TB1-5.

Step 3. Connect one 26 vdc test power supply to
1A53A4TB1-10(+) and 1A53A4TB1-8(-}. Connect the
second 26 vdc test power supply to 1A53A4TB1-8(+)
and 1A5344TB1-T(-).

Step 4. Connect calibration standard to
1A53A4E2(+) and 1AS3A4E3(-).

Step 5. Adjust calibration standard to supply
10 amperes de and adjust 1A53A4R3 and 1A53A4R4
as follows:

Step 6: Set 1A53A4R3 and 1A53A4R4 to their
clockwise limits.

Step 7. Check that chmmeter indicates an open
circuit.

Step 8. Slowly turn 1A53A4R4 counterclockwise
until 1A53A4K2 just closes as indicated by the chm-
meter.

Step 9. Reduce the ouiput of the calibration
standard to § amperes and observe that relay
1A53A4K2 opens as indicated by the ohmmeter,

Step 10. Increase the output of the calibration
standard until relay 1A53A4K2 just closes.

Step 11. Adjust 1A53A4R3 so that relay 1A534A4K2
closes at 10,0 + 10% amperes when steps 9 and 10
are repeated.

Step 12, Tighten locknuts on 1A53A4R3 and
1A53A4R4.

Step 13. Disconnect chmmeter and calibration
standard.

s. RELAY POWER SUPPLY ADJUSTMENT. -
Adjustment of relay power supply relay 1LAS3A3K38
circuit is performed with no power supplied to the
transmitter.

Step 1. Set 1A53A3R74 fully counterclockwise,

Step 2. Connect chmmeter on the RX1 range to
1A53A3TB10-3 and 1A53A3TB10-4,
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Step 3. Connect powerstat and isolation trans-
former as shown on figure 6-11. Connect powerstat
to 1AS3A3TB10-9 and 1A53A3TB10-10. Adjust
powerstat for 120 vac output.

Step 4. Slowly turn 1AS3A3R74 clockwise until
relay 1A53A3K36 contacts close as indicated by
continuity on chmmeter,

Step 5. Continue turning 1A53A3R74 clockwise
until chatter of relay 1AS3A3K36 just stops.

Step 6. Tighten relay 1A53A3RT4 locknut.

6-6. REMOVAL, REASSEMBLY, REPAIR, AND
ALIGNMENT.

The following subparagraphs contazin instructions
for the removal, repair, and alignment of parts of
the loran transmitting set. Detailed steps are
provided for procedures that are not obvious.

2. PARTS LOCATION. - The locations of all
parts are shown in figures 5-17 through 5-94. These
illustrations are shown in reference designation
order.

b. REMOVAL OF PARTS, - The folowing sub-
paragraphs give detailed procedures for the removal
of parts when warranted. The only special tool
required for the removal and replacement of parts is

the tube puller.

(1} REPLACEMENT QF POWER AMPLIFIER
TUBE RACK 1A6V1 THROUGH 1A6V4 TURES, -
The F1086 tube replacement procedure is presented
in Volume I, tabie 2, steps 28 and 29,

{2) MAINTENANCE OF ELECTRON TUBE
LIQUID COOLER 1A2, - Maintenance on the primary
cooling system ineludes cleaning the conical filter at
1A2U24. and replacing the oxygen removal U41 and
demineralization mixed bed U42 cartridges when
water leakage meter 1A6M5 indicates 1 ma maximum.

(a) HEAT EXCHANGER PARTS REMOVAL, -
The secondary cooling system must be ¢leaned when
the meters indicate a higher pressure than normal
and the water flow meters indicate a lesser flow.
Both of these indications should normally occur
simultaneously. If they do, the tubes within the heat
exchanger shell are dirty and must be cleaned. This
is accomplished by disconnecting the secondary pipes
(inlet and outlet) outside the transmitting set, con-
necting a pump between them, and adding hot wash oil
or a detergent such as Qakite to the secondary water.
The hot wash oil or detergent should then be allowed
to circulate through the secondary system for
approximately two hours. The secondary lines should
then be connected to the water supply as before. If
the secondary pressure and water flow rate have not
returned to normal, the cooling tubes in the heat
exchangers are clogged with hard scale and must be
cleaned by mechanical means. Remove the secondary
water hoses at Ul and U2 and the bottom elbow
assembly of the heat exchanger (figure 6-27). Using
a hard-wire brush with a flexible handle, clean the
hard scale from each tube in each heat exchanger.
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Scheduling of maintenance of the heat exchangers. : - 4. -

cannot be accurately determined, since it is depend-

ent upon many unforeseen variables. These variables

include secondary water purity and whether or not a

closed-loop type of secondary system is incorporated

where a fluid-to-air exchanger is used outside the
main transmitter building. It is also dependent upon
the type of secondary filters used, and whether or
not well water is used where the secondary cutlet
water is pumped back into the well from where the
secondary inlet water is obtained. Therefore,
maintenance of the secondary system, insofar as
scheduling, methods, etc., can only be determined
through experience at each particular site.

The primary system uses purified, distilled
water, Therefore, after the first year of operation,
the only maintenance required is inspection of the
conical filter 1A2U24 and replacement of the
oxygen removal and demineralization/mixed bed
cartridges (U41 and U42} when indicated by the
current leakage meter 1A6M5. During the first
year of operation, the conical filter should be inspecw
ted often. When the system is first placed into

operation, the filter should be cleaned once a week for
the first month, twice a month for the next two months,

once every two months for the next eight months, and
once yearly for the life of the equipment.

If modifications are performed on the primary
cooling system, the conical filter should again be
cleaned often to diseard the foreign particles intro-
duced into the system as a result of the modification.

Since all foreign particles are normally trapped
by the filter during the first year of operation, the
only other particles that may be introduced to the
system are from the inner walls of the rubber tubes.

(b} ELECTRON TUBE LIQUID COOLER 1A2
MAINTENANCE. - The following methods are to be
used for maintaining electron tube liguid cooler 1A2:

1. To remove sludge or other similar soft
deposits, circulate hot wash oil or light distillate
through tubes or shell at high velocity.

2. If the above methods do not remove all of

the deposits, use a cleaning compound such as Qakite.

3. If none of the above methods are effective
for the removal of hard scale, a mechanical means
must be used. For mechanically cleaning the tubes,
use a hard-wire brush with a long, flexible handle.

4. As soon as a noticeable rise in water
pressure and decreased water flow rate is observed,
clean the tubes. If these tubes are not cleaned after
these indications have been observed, the result will
be the complete stoppage of flow through some tubes,
with subsequent overheating. This can result in

severe expansion strains and leaking tube joints.

2. Do not attempt to clean tubes by biowing
steam through them. This overheats some of the
tubes and results in the same severe overexpansion
strains and leaks as for plugged tubes.
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n---8. Do not open heads until all pressure is
removed from equipment and the unit drained.

T. Do uot handle tube bundles with hooks or
other tools which might damage tubes. Bundles
should be moved about on cradles or skids.

8. Do not tighten bolts until gasket is seated

properly. This precaution eliminates one cause for
taking down units because of leaks.

NOTE

It is recommended that when a heat
exchanger is dismantled for any reason,
new gaskets be used in reassembly,

This tends to lessen the possibility of
future leaks. Composition gaskets
become brittle and dried out and they

do not provide an effective seal! when
reused. Metal or metal-jacketed gaskets,
when compressed initially, tend to match
their gasket contact surfaces. In so
doing, they are hardened to the point
that their reuse provides an imperfect
seal and possible damage to the gasket
contact surfaces of the heat exchanger.

9. To tighten a loose tube joint, use a
suitable roller-type tube expander. Do not roll
tubes that are not leaking as it needlessily Lhins the
tube wall.

10. A light sludge or scale coating on the
tubes greatly reduces their effectiveness. There-
fore, when deemed necessary, do not hesitate in
cleaning the exchangers. However, the heat
exchanger should first be checked for air or vapor
binding,

11. If it is nécessary to remove the tube
hundles from the heat exchanger, great care must
be exercised so as not to damage the tubes. Tube
bundles are of great weight, yet the tubes are small
and of relatively thin metal. The dead weighl of the
tube bundle, therefore, should never be supported
by individual tubes, but should rest on those parts
that are designed to carry it; i.e., tube sheets, sup-
port plates, or wood blocks cut to fit the periphery
of the bundle.

12. When withdrawing tube bundles it is
recommended that rods or steel cables are passed
through two or more of the tubes and the load taken
on the floating tube sheet. Rods should be threaded
and provided with nuts and should pass through a
bearing plate at either end of the bundle. A soft
wood filler board should be inserted between bearing
plates and tube sheets. in order to prevent damage
to tube ends. A forged steel eve bolt which may be
screwed into either plate is used for pulling and
lifting,
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13. When steel cables are used for lifting,
the cable is threaded through one tube and returned
through another. Loops are formed in the ends of
the cable by use of thimbles and wire rope clips. A
hard wood spreader block is inserted between the
cable and the floating tube sheet to prevent crushing
of tube ends.

14. I the tube bundle has been in service for
a considerable length of time without being removed,
it may be necessary to use a hydraulic jack on the
floating tube sheet to get it started.

15. A large steel bearing plate should be
inserted between jack and tube sheet and the tube
ends protected by means of a filler board.

16. Tube bundles may be raised horizontally
by means of slings formed by bending light plates
into a U-form and attaching lifting lugs to the ends
of the sheets, Baffles can be easily bent and

. damaged by dragging a bundle over a rough surface.

Diameter of the baffles is practically the same as
the inside of the shell and the fit must be very close
for the apparatus to function properly.

17. Any damage to them should, therefore,
be carefully avoided.

18. I cleaning a tube bundle, tubes should
not be hammered with any metallic tool. In case it
i3 necessary to use scrapers, care should be exer-
cised to see that the scraper is not sharp enough to
cut the metal of the tubes.

19. The following are safe loads for rods
and eye bolts:

Size Tubes Size Rods Safe Load per Rod
5/8" /3" 100¢ 1bs.
3/4" 1/2" 2000 1bs.
1" or larger 5/8" 3000 lbs.

Size Eye Bolts Safe Load per Eye Boit

3/4" 4,000 tbs.
1 6, 000 lbs.
11/4" 10, 000 lbs.
11/2" 15, 000 1bs.

(3) REMOVAL OF ELECTRON TUBE LIQUID
COCLER 1A2U39B1 PUMP-MOTOR ASSEMBLY. -
The procedure for removing the pump-motor assem-
bly from electron tube liquid cooler 1A2 (figure
6-27) is as follows:

Step 1. Turn off all transmitting group power
and disconnect wires to motor.

Step 2. Drain the primary coolant.

Step 3. Disconnect pipe union joints U31 and U25.
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WARNING

UUse as many men as necessary in
lifting and supporting the pump-motor
assembly to prevent injury to personnel.

Step 4. Remove the pump-motor asgembly.

{4) REMOVAL OF ELECTRON TUBE LIQUID
COOLER 1A2 PUMP. - When it is necessary to
replace the pump, remove the pump-motor assembly
from electron tube liquid cooler 1A2 as described
in paragraph 6-6h. (2). Then disassemble as shown
in figure 5-51.

(5) REMOVAL AND REPLACEMENT OF
1A53A3 CONTROL RELAYS. When replacing
control relays in relay assembly 1A53A3, the relay
contact configuration of certain relays must be
changed before installation in the eguipment.

The following relay contacts must be changed from
a normaily-open to a normally-closed configuration.
To convert relay contacts, refer to the instructions
contained in figure 6-28.

TERMINAL NUMBERS

RELAY REF. DESIG. QF CONTACTS

K8 2-4

‘K9 2-4
K18 3-7

4-8

K44 3-7

4-8

K47 1-3

2-4

K48 2-4

K50 2-4

{6) REPLACEMENT OF VOLTAGE REGU-
LATOR 1A53A3A1 SCR's. - When replacing a silicon
controlled rectifier 1A53A3A1SCR1A through
1A53A3A1SCR2C (see figure 5-83), tighten the clomp
assembly nuts securing the SCR and the associated
heat sinks to between 1000 and 1200 pounds. The
bottom edge of the clamp assembly leaf spring is the
force indicating reference relative to the clamp
scale (see figure 6-27A).

CAUTION

H clamp assembly nuts appear to be
loose, do not tighten. Instead, back
off nuts to zero pounds and then
retighten to recommended 1000 to
1200 pounds.

{7) REMOVAL OF VOLTAGE REGULATOR
1A53A3A3 MOTOR ASSEMBLY. - When it is
necessary to replace the voltage regulator 1A53A3A3

motor assembly see figure 6-29 and proceed as
follows:

CHANGE 2
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Step 1. Disconnect the motor leads from the
resistor, capacitor, and fuse and remove them from
the cable clamp.

Step 2. Loosen the screws holding the motor (1)
to the motor support {2). The motor ¢an now be
removed as an assembly with its worm (3), in place.

Step 3. The motor (1) should be replaced as an
assembly due to the worm gear (3) mounted on the
motor shaft. The motor worm gear centerline must
match with the centerline of the spur gear (4).

BOTTOM
EDGE
REFERENCE

Figure 6-27A. SCR Clamp Assembly

(8} REMOVAL OF VOLTAGE REGULATOR
1A53A3A3 MOTOR ASSEMBLY AND TRANSFORMER
MQUNTING PLATE. - X it is necessary to remove
the motor assembly and transformer mounting plate,
see fipure 6-29 and proceed as shown.

Step 1. Remove the spur gear (4) from the
knurled section of the worm shaft (5).

Step 2. Loosen the screws and remove the
housing holding the outboard bearing (6) to the motor
and transformer plate (7).

Step 3. Remove the outboard bearing (6). Care
should be taken not to damage this bearing.

Step 4. Remove the two 0. 500-13 bolts holding
the motor and transformer mounting plate to the
drive end plate. The motor and transformer mount-
ing plate or drive end plate can now be removed.

(9) REMOVAL OF VOLTAGE REGULATOR
1A53A3A3 MAIN WORM ASSEMBLY. - If the main
worm assembly of voltage regulator 1A53A3A3 must
be removed for repair. see figure 6-29 and proceed
as follows:

Step 1. Remove the spur gear {4}, the motor and
transformer mounting plate (7}, and outboard bearing
(6) as previously described in paragraph (5),

Step 2. Loosen the set screw (8) that holds the
thrust bushing (9) in place. Turn the thrust bushing
counterclockwise to remove.

ORIGINAL
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Step 3. Tap on the shaft end opposite the end
from which the spur gear was removed. Pull the
complete worm assembly out of the housing.

Step 4. To remove the main worm (10}, remove
the hearing cone (11) farthest from the knurled end
of the shaft. Note the position of the Bellville
washers on the shaft. The main worm can now be
removed.

NOTE

If the main worm assembly was dis-
assembled, proceed as follows before
replacing:

Step 8. After the defective part has been replaced.
insert the worm and shaft into the housings. Force
it into place with the thrust bushing (9).

Step 6. Mount the old spur gear on the knurled
section of the main worm shaft. Then preload the
main worm bearing (11) in the following manner:

- Loosen thrust bushing.

- Connect torque wrench to main worm shaft.

- Tighten thrust bushing until torque wrench
gives reading of approximately six inch-
pounds.

- Lock thrust bushing in place with set screw.

Step 7. Remove the old spur gear (4) and
reassemble the motor and transformer mounting
plate (7) to the drive end plate (12), and then. the
outboard bearing (6) to the motor and transformer
plate (7). Because the spur gear is retained on the
main worm shaft by the knurled section which cuts
into the gear, it is recommended that this gear be
replaced whenever it is removed from the shaft.

{10) REPLACEMENT OF POWER SUPPLY
1A53A5 FRAME ASSEMBLY. - When a rectifier
assembly 1A53A5CRI1 through 1A53A5CR12 (see
figure 5-79) in replaced, torque the permalie nuts as
follows: ‘

Step 1. Torque nuts securing a rectifier assembly
and frame to 90 inch-pounds maximum.

Step 2, Torque other permalie nuts to 120 inch-
pounds maximum,

{11) REPLACEMENT OF TRANSFORMER
1A53A6 INSULATORS 1A53A6A1MP1 - MP12, -
I it is necessary to replace any one of the secondary
or primary transformer insulators proceed as
follows:

CAUTION

Any tools or loose articles that are to

be taken into the transformer tank should
be tied securely to one end of a 6 to 8 foot
long strong cord, the other end of this
cord being tied to some non-movable item
outside the tank, such as a tank lift eye.
With this cord, articles dropped inside
the tank can be easily retrieved.
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[2)
- R T

MOTOR
MOTOR SUPPORT
WORM MOUNTED ON MOTOR SHAFT
WORM OR SPUR GEAR TO ENGAGE WITH MOTCR WORM
WORM SHAFT
OUTBCARD BEARING, BALL-BEARING TYPE
MOTOR AND TRANSFORMER MOUNTING PLATE
SET SCREW
9 THRUST BUSHINGS, WORM SHAFT
10 MAIN WORM FOR DRIVING ROTOR
11 ROLLER BEARINGS, WORM SHAFT
12 END PLATE, DRIVE END

o =3 3 O W

75=-009

Figure 6-29, Voltage Regulator 1A53A3A3, End View
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Step 1. Disconnect and tag transformer 1A53A6
primary wires connected to terminals H1 through H6.

Step 2. Remove transformer 1A53A6 hatch cover
by removing 22 3/8-24 hex head bolts (9/16" Wwrench)
which attach the hatch cover {12-1/2"x 14 1/2" x
1/4%) to tank cover.

Step 3. To replace a transformer secondary
insulator 1A53A6A1MPT through MPL2 perform
steps 4 through 9. To replace a transformer
primary insulator 1A53A6A1MP1 through MP6 perform
steps 10 through 14.

Step 4. Since a large portion of the replacement
work must be done "blind"” you should become com-
pletely familiar with the feel of the installed and
replacement insulator. Refer to figure 6-30 sheet 1
and study the assembled and disassembied insulator.
Note that retainer spring (item 2) is located in the
groove farthest away from the convoluted portion of
the ceramic insulator (item 1). Note also the two
tabs which are part of the threaded stud on item 4;
these tabs fit into recesses in the top of the ceramic
insulator to prevent the threaded stud from turning
when the cap (item 5) is screwed on or off.

Step 5. Refer to figure 6-30 sheet 1 and remove
the cap (item 5) from the defective insulator. This
can normally be done by hand without using any tools,
but occasionally it may be necessary to use a 3,4"
open-end or adjustable wrench. When the cap is
removed, the gasket (item 6) under the cap should
also be removed. When the cap and gasket are
removed, the wiring of the terminal (item 4) will
not fall back into the tank because of its rigid nature.

Step 6. Reach through the hatch opening of the
transformer and loosen the three screws of the
insulator clamp ring (item 3} two to three turns. [t
is not necessary or desirable to remove the screws.
These screws may be loosened with either a flat
blade screwdriver or a 3 8" wrench. When the
clamp ring is loose. a flat blade screwdriver should
then be inserted between the ring and the retaining
spring (item 2) and with a prying motion, move the
spring out of the groove of the insulator. When the
spring is out of the groove. it is then moved down
and off of the insulator. followed by the clamp ring.
Although the spring and ring will be retained by the
insulator wiring, it would be advantageous to pass a
piece of cord through them so that they can be easily
retrieved. At the same time that the ring and spring
are being moved down on the insulator. the insulator
should be lifted up and off of the transformer. In
this way. it will not be necessary to reach under the
transformer oil surface. which is normally approx-
imately 3 inches below the tank cover. This oilis a
form of mineral oil and is in no way harmful to the
skin.

Step 7. If no damage has occurred to the clamp
ring, spring, top cap or cap gasket, they may be
reused with the replacement insulator. The insulat-
or gasket (item 7) should be replaced when changing
insulators as it probably has compressed and formed
to exactly fit the preceeding installation.
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Step 8. The new insulator (item 1} with its
gasket {item 7) should be carefully lowered over the
insulator wiring. When the bottom portion of the
insulator has just passed through the tank cover; the
clamp rihg (item 3) and the retainer spring {item 2)
should be slid up as far as possible on the smooth
part of the insulator. When the insulator is almost
seated on the tank cover, it should be rotated until
the threaded stud tabs fit into the recesses at the top
of the insulator. As soon as the insulator is seated
and the stud tabs are located, the cap gasket {item 6)
and the cap {item 5) should be screwed into place.

Step 9. The retainer spring should next be slid
upward on the insulator until it snaps into the lower
groove, The three screws of the clamp ring (item
3) are then tightened until the insulator assembly
is solidly fixed to the tank cover. This completes
the changing of the secondary insulator. If no
further work is to be done in the tank, the hatch
cover. rectifier assembly. wiring and cable clamps
should be replaced by performing steps 1 and 2 in
reverse order.

Step 10. Since a large portion of the replacement
work must be done ''blind"” you should become
completely familiar with the feel of the installed and
replacement insulator. Refer to figure 30 sheet 2
and study the assembled and disassembled insulator.
Note the locator tab on item 5 which fits into the tab
recess on item 1: the insulator must be assembled
with items 5 and 1 in the proper relationship or
breakage will result. In the transformer the wiring
from the transformer primary coils is brought to the
insulator terminals as heavy cables fitted with lugs,
two cables per each insulator. The lugs are placed
between nuts TA and 7B. with nut 7C serving as a
jam nut.

Step 11. Remove defective insulator from trans-
former by removing nuts 7B and 7C. and primary
coil wiring from terminal. Care must be taken not
to drop the nuts. These nuts are loosened with a
15- 16" wrench.

Step 12, Carefully remove nut 7TA using 15. 16"
wrench. Removing this nut allows washer (item 6).
the lower ceramic insulator (item 2) and the lower
gasket (item 4) to drop down and be removed. Again,
extreme care must be taken not to drop any of these
items.

Step 13. Remove the upper ceramic (Item 1)
together with items 3, 5. 8. 9. 10 and 11 by lifting
them off the top of the tank.

Step 14. Replace the defective insulator and
reassembie the insulator by performing steps 1,
2, 11, 12 and 13 in reverse order. Particular
attention must be paid to placing the location tab
of item 5 into the tab recess of item 1.

¢. REPAIR AND ALIGNMENT. -

(1) REPLACEMENT PARTS. - Replace faulty
parts only with the replacement parts listed in
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TRANSFORMER SECONDARY INSU.LATDRSI LT
1A53A6AIMP7. THRQUGH: IAB3ASAIMPIZ

ITEM DESCRIPTION

Ceramic Insulator
Retainer Spring

Clamp Ring

Insulator Wiring Assembly
Cap Assembly

Cap Gasket

. Tank Gasket

Figure 6-30, Transformer 1A53A6 Insulators 1AS3A6AIMP1-MP12
Replacement Diagrams {Sheet 1 of 2)
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Figure CG-273-136 AN/FPN-444A
6-30 _ SERVICE AND REPAIR

TRANSFORMER PRIMARY INSULATORS
tAS3IAGAIMPI THROUGH I1AS3AEAIMPS

ITEM DESCRIPTION

Upper Ceraniic

Lower Ceramic

Upper {Exterior) Gasket
Lower MMnterior) Gasket
Tnsulator Conductor

Brass Washer

Brass Nut 5/8-18 thyead
Insulator Conductor Gasket
Conductor Eve Bolt

Double Split Ring Lockwasher
Clamp Nut 1 2-13 thread

D R ) O e G B e

-

Figure 6-30, Transformer 1A53A6 Insulators 1AS53A6AIMP1-MP12
Replacement Diagrams (Sheet 2 of 2)
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Section 7. Discard all faulty parts that are not .

returned to the manufacturer for repair.
NOTE

Be sure to complete a failure report
as outlined in paragraph 6-4.

{2} REPAIR OF TRANSISTORIZED CIRCUITS.-

{a} GENERAL. - Transistors are generally
more rugged mechanically than vacuum tubes.
However. they are still comparatively easy to
damage by improper treatment or electrical
overload. Precautions must be observed that are
not normally necessary with vacuum tube cireuits.

(b) TESTING. - The most effective way of
determining whether a transistor is defeclive is to
replace it. However. this technique should be used
only after it is determined that there are no other
circuit defects.

CAUTION

When under test, a transistor can be
easily damaged by application of im-
proper voltages. An OHMMETER
SHOULD NEVER BE USED TO CHECK
TRANSISTORS., Damage to the transis-
tors will result irom either placing the

ORIGINAL
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. wrong polarity ohmmeter probes on the
V' transistor terminals or exceeding the
current ratings.

A transistor should first be removed from the
circuit if it is necessary to check any of its
associated components with an ohmmeter. Only
voltage measurements should be taken at the trans-
istor terminals.

(¢} REPLACEMENT. - Take care when
replacing transistors. Do not overheat transistors
or their leads, since excessive heat can cause
permanent damage. Use a soldering iron of the
lowest wattage available. The transistor lead being
soldered or unsoldered should be grasped gently
with a long nose pliers between the soldering iron
and the transistor to help dissipate the heat. Avoid
excessive bending of the transistor leads.

(3) ALIGNMENT. - Alignment procedures
are contained in paragraph 6-5.
6-7. OVERALL SCHEMATIC DIAGRAMS.
All of the schematic diagrams for the loran

graé%smitting set are shown in figures 6-31 through

6-51/6-52
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