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. CHAPTER 1

GENERAL INFORMATION

1.1 1Introduction. This Technical Manual provides a description of the
various units of the AN/FPN-60(V) Transmitter Control Set (TCS). The
Transmitter Control Set (TCS) is installed at LORAN-C Transmitting
Stations which have the AN/FPN-39, 42, 44, U44a, or 45 LORAN-C
Transimitter installed. The Transmitter Control Set generates the drive
waveforms for the transmitters and monitors the transmitter status and
parameters of the transmitted signal. The TCS also provides an inter-
face between the transmitter and the timing and control equipment.
Figures 1.1 and 1.2 show the equipment for a dual-rate and single=rate
configuration, respectively. Figure 7.1 is the Loran-C System Block
Diagram. Appendix A contains diagrams of changes that have been made
to the various transmitters, and have not been placed in the
transmitter technical manuals.

1.1.1 The following units of the AN/FPN-60(V) are covered in this

manual:
a. 1 - Electrical Equipment Cabinet (CY-7523/FPN-60)
b. 1A1 - Switch Assembly (SA-2063/FPN-60)
. c. 1A2 - Transmitter Coupler Control (C-9888/FPN-60)

d. 1A3 - Electrical Pulse Analyzer (TS-3550/FPN)
e. 1A4 - Pulse Generator No. 1 (Low Rate) (SG-1099/FPN-60)

f. 1A% - Pulse Generator No. 1 (High Rate) (SG-1099/FPN-60)
(installed at dual-rated stations only)

g. 1A6 - Pulse Generator No. 2 (Low Rate) (3G-1099/FPN=-60)

h. 1A7 - Pulse Generator No. 2 (High Rate) (SG-1099/FPN=-60)
(installed at dual-rated stations only)

i, 1A8 - Waveform Panel (SB-4156/FPN-60)
j. 1A9 - Interface Unit (J-3353/FPN-60)
k. 1A10- EPA Dummy Load Junction Box

1. 1A11- TCC Dummy Load Junction Box

1.2 General Description.

1.2.1 The Transmitter Control Set (Figures 1.1 and 1.2) performs the
following functions:

a. Generates the drive waveforms for the transmitters.
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Figure 1.1. AN/FPN-60(V2) Transmitter Control Set .
(Dual-rate configuration)
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AN/FPN-60{V1)} Transmitter Control Set
(Single-rate configuration)
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b. Monitors the transmitted signal level.

¢. Provides the interface between the AN/FPN-5U44 Loran Timing .
Set(s) and the transmitters.

d. Provides a measurement of the radiated LORAN-€ pulse shape
and amplitude.

e. Measures and displays the Envelope-to-Cycle-Difference (ECD).

f. Provides a means for remotely stopping the transmitters.

g. Indicates the status of both transmitters.

‘h. Automatically initiates a switch to the standby transmitter
1f the signal radiated by the operate transmitter drops below a

preset level,

i. Provides a means for external monitoring of the LORAN-C
signal.

1.3 Unit Description.

1.3.1 OSwitch Assembly (1A1). The Switch Assembly (Figure 1.3) con-

tains an emergency stop pushbutton for each transmitter. These

switches provide for the shutdown of power to the transmitters to

prevent injury to personnel or damage to equipment., These switches .

are connected in series with the transmitter stop and emergency stop
switches in the associated transmitting equipment (refer to the appli-
cable transmitting set technical manual for locations).

1.3.1.1 AN/FPN-39 or AN/FPN-42 LORAN-C Transmitter. When the
emergency stop pushbutton is depressed the control voltage to the
holding coil of its associated transmitter blower control relays

is interrupted, shutting down the transmitter (refer to the applicable
transmitting set technical manual),

1.3.1.2 AN/FPN-44/444/45 LORAN-C Transmitters.

WARNING

Hazardous voltages are still present
in the AN/FPN-44/44A/45 transmitters,
after the activation of the switch.

When the emergency stop pushbutton is depressed, the transmitter shuts
down, with the exception of the blowers and primary cooling, which are
on a time delay circuit. This is done to insure that the power

amplifier (PA) vacuum tubes are cooled down properly. .
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Figure 1.3. 1A1-Switch Assembly (SA-2063/FPN-60)

1.3.2 Transmitter Coupler Control (1A2). The Transmitter Coupler
Control (Figure 1.0) contains the Transmitter Control Module
WO6T78-5/XMTR CON, Relay Assembly W0678-13, and Transmitter Control
Driver W0678-6/XMTR CON DVR. The Transmitter Coupler Control (TCC)
performs the following functions:

a. Monitors the status of the transmitters, pulse generators,
and antenna coupler.

b. Switches transmitters automatically upon a transmitter
failure,

¢, Permits the manual switching of transmitters remotely.
. d. Displays transmitter local/remote control mode,.
e. Displays TRANSMITTER 1 and 2 status (OPERATE or STANDBY).

f. Enables the STANDBY TRANSMITTER te operate into dummy load.

Figure 1.4, 1A2-Transmitter Coupler Control
(C-9888/FPN-60)

1.3.3 Electrical Pulse Analyzer (1A3). The Electrical Pulse Analyzer
. (Figure 1.5) contains a Gate Control Module WOA78-3A/GATCON, an

Envelope-to-Cycle~Difference Module W0678-18C/ECD, a Peak Detector

Module W0678-4/PK DET, and a Clip Attenuator Module W0678-11A/CLP
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ATTN. The Electrical Pulse Analyzer (EPA) performs the following
functions:

a. Generates a Reference Envelope Waveform. .
b, Measures and displays the peak value of a selected half-cycle

of a selected pulse or the peak amplitude of a LORAN~C pulse within a

pulse group. The Electrical Pulse Analyzer can perform this function

for either rate at a dual-rated station.
¢. Displays a measure of ECD.

d. Generates the Local Envelope Crossover trigger.

Figure 1.5. 1A3-Electrical Pulse Analyzer (TS-3550/FPN) .

1.3.4 Pulse Generator (1A4-71A7). A dual-rated station has Pulse
Generators 1TA4 thru 1A7 (see Figure 1.1). A single-rated station has
Pulse Generators 144 and 1A6 (see Figure 1.2). The Pulse Generator
(Figure 1.6) contains the Pulse Control Module WO678-2/PCON, Group
Droop Module W0678-19B/GR DROOP (for dual-rated stations and stations
having tail drive), and Pulse Synthesizer Module W0678-1/PSYN. The
Group Droop Module W0678-20/GR DROOP is unique to LORAN STATION CAPE
RACE, replacing the W0678-19B/GR DROOP module. The Pulse Generator
(PGEN) performs the following functions:

a. Generates a transmitter drive signal of adjustable shape.
b. Provides for phase code balance adjustments.
¢c. Generates an oscilloscope frigger signal.

d. Provides the capability of selecting either 1st MPT
(NON-g CODED) or 2nd MPT (@ CODED) for the SCOPE TRIGGER.

e, Provides for transmitted signal droop compensation.

f. Provides control of the transmitter drive signal amplitude.

g. Provides visual alarm and loglc level output when transmitter .
drive is below a set level.

1.6




h. . For dual-rated stations, provides dynamic¢ droop compensation
of the transmitter drive signal.

- PULSE STNTNESIZER

Figure 1.6. 1A4-1A7 - Pulse Generator (SG-1099/FPN-60)

1.3.5 Waveform Panel (1A8). The Waveform Panel (Figure 1.7) has two
inputs, ENV TRIG+ and ENV TRIG-. It also provides a convenient access
to the following signals:

a, Full wave rectified version of the LORAN-C signal.
. b. Reference LORAN-C signal envelope.
¢. Oscilloscope trigger (select operate high or low rate).

d. Optional waveform jack.

. Figure 1.7. 1A8-Waveform Panel (SB-U4156/FPN=-£0)




1.3.6 Interface Unit (149). The Interface Unit (Figure 1.8) is the
unit through which all signals among the AN/FPN-54A Loran Timing Set
and the Pulse Generators (PGENs) are routed. 1In addition, all signals
among the units of the Transmitter Control Set (except those of the
Waveform Panel) are routed to this unit., The Interface Unit also per-
forms impedance matching, multicoupling, and signal isolation.

Figure 1.8. 1A9~Interface Unit (J-3353/FPN-60)

1.3.7 EPA Dummy Load Junction Box (1A10). The EPA Dummy Load
Junction Box is used when the EPA is removed from the equipment cabi- .

net,

1.3.8 TCC Dummy Load Junction Box (1411). The TCC Dummy Load
Junction Box is used when the TCC is removed from the equipment cabi-
net. .

1.4 Reference Data. Table 1.1 lists the electrical power requirements
of several units of the Transmitter Control Set. Tables 1.2 and 1.3
list the equipment supplied and the equipment required but not
supplied, respectively. Figure 1.9 shows the relationships of all the
units of the Transmitter Control Set. The PGEN at LORAN STATION CAPE
RACE is unique (refer to Chapter 4 for more detailed information).

Table 1.1. Electrical Power Requirements

NAME/DESIGNATION INPUT POWER
Transmitter Coupler Control 115 VAC * 10%
C-9888/FPN-60 50-60 Hz, 22 W
Electrical Pulse Analyzer 115 VAC + 10%
TS-3550/FPN 50-60 Hz, 31 W
Pulse Generator 115 VAC + 10%
SG-1099/FPN-60 50-60 Hz, 28 W
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1.5 Inquiries. For logistics support, Supply Center Brooklyn is the
Inventory Control Point (ICP). Refer to E/GICPINST 4408.1 (series)

for XB stock number assistance. For logistic assistance, contact

Customer Services Branch at Supply Center, Brooklyn, NY,. .

NOTE

For the latest version of the E/GICPINST
4408,1 (series) instruction, contact:

Commanding Officer (Code 340)
U.3. Coast Guard Supply Center
830 Third Avenue

Brooklyn, NY 11232

1.6 Abbreviations. The abbreviations used throughout this manual are
listed and defined in Table 1.4.

1.7 8Safety Precautions.

1.7.1 Reference Publications. The following is a list of publica-
tions that all technical personnel must be familiar with:

Electronics Manual
Electronics Manual
Electroniecs Manual
Safety Manual

a. M10550.13
b. M10550.14
¢c. M10550.15
d. M5100.29

e. M11000.1 - Civil Engineering Manual
f. CG-139 - Cardiopulmonary Resuscitation Handbook
g. CG-516 - First Aid Health Lesson Plan

1.7.2 Notes, Warnings, and Cautions.

NOTE

READ ALL They are used in narrative or illustrative
non-procedural data.

WARNING

READ ALL THEY DISCLOSE HAZARDS WHICH MAY CAUSE
BODILY INJURY OR DEATH!

CAUTION

READ ALL THEY REVEAL INFORMATION WHICH MAY
DAMAGE OR DESTROY EQUIPMENT!




Table 1.4. List of Abbreviations
CODE DEFINITION CODE DEFINITION
AM AMPLITUDE MODULATED PC PHASE CODE
PC RESET PHASE CODE RESET
CCW COUNTER CLOCKWISE PC SET PHASE CODE SET
CLP ATTN CLIP ATTENUATOR PCI PHASE CODE INTERVAL
PCON PULSE CONTROL
DPM DIGITAL PANEL METER PGEN PULSE GENERATOR
DR DUAL RATE PK DET PEAK DETECTOR
DVM DIGITAL VOLT METER PSYN PULSE SYNTHESIZER
ECD ENVELOPE-TO-CYCLE- RCG REMOTE CONTROL GROUP
DIFFERENCE RCI REMOTE CONTROL INTERFACE!
EMPT EARLY MULTIPULSE TRIGGER RF RADIO FREQUENCY
EOC END OF CONVERSION (A
LOGIC SIGNAL GENERATED SA SWITCH ASSEMBLY
IN THE DIGITAL PANEL SMEF SYSTEM MAINTENANCE ENGI-
METER OF THE ELECTRICAL NEERING FACILITY
PULSE ANALYZER) STBY, STDRY STANDBY
EPA ELECTRICAL PULSE ANALYZER SYNC SYNCHRONOUS NUMBER
ET EARLY TRIGGER
ETA ENVELOPE TIMING ADJUSTMENT |{ TBC TRANSMITTER BUILDING
CONTROL
FWR FULL WAVE RECTIFIED TGC TRANSMITTER COUPLER
CONTROL
GATCON GATE CONTROL TCE TIMING AND CONTROL
GR DROCP GROUP DROOP EQUIPMENT
GRI GROUP REPETITION INTERVAL TCS TRANSMITTER CONTROL SET
GRR GROUP REPETITION RATE TDW TRANSMITTER DRIVE
WAVEFORM
HR HIGH RATE TIC TIME INTERVAL COUNTER
TINO TIME INTERVAL NUMBER
TAW IN ACCORDANCE WITH TMR TIMER
ICP INVENTORY CONTROL POINT TP TEST POINT
1/F INTERFACE TTL TRANSISTOR TRANSISTOR
LOGIC
LED LIGHT EMITTING DIODE TTY TELETYPE
LEN LOCAL ENVELOPE NUMBER
1I LOCAL INTERVAL VPK PEAK VALUE OF VOLTAGE
LPA LOCAL PHASE ADJUSTMENT
1R LOW RATE W WATTS
LRE LORAN REPLACEMENT EQUIP- WF WAVEFORM
MENT WP WAVEFORM PANEL
LSB LEAST SIGNIFICANT BIT
XMTR TRANSMITTER
MPT MULTIPULSE TRIGGER XMTR CON TRANSMITTER CONTROL
MSB MOST SIGNIFICANT BIT XMTR CON DVR | TRANSMITTER CONTROL
MTBF MEAN TIME BETWEEN FAILURE DRIVER
00T OUT OF TOLERANCE 100 kHz NON-PHASE CODED 100 kHz
oP OPERATE SINEWAVE

1.13/1.14







CHAPTER 2

INSTALLATION

2.1 Introduction. This chapter provides procedures for unpacking and
inspecting the Transmitter Control Set equipment. It describes proce-
dures for installing, programming, adjusting, and initially operating
each unit of the TCS. There are also procedures for the de-
installation and shipment of equipment.

2.2 Unpacking and Initial Inspection.

2.2.1 Inspect the shipping containers for external damage., If the
containers are damaged, have the carrier's agent present when the
containers are unpacked.

2.2.2 After unpacking the containers, inspect the chassis and modules
for mechanical damage. Inspect all electrical wiring and connections
to ensure that connections have not been damaged. Inspect for damage
and note any scratches, dents, broken knobs, or broken wires on the
units, including cables (see Table 2.1).

Table 2,1, Materials Supplied

QUANTITY NOMENCLATURE OVERALL DIMENSIONS
PER VOLUME WEIGHT
EQUIPMENT NAME DESIGNATION LENGTH WIDTH DEPTH
36 Mounting 10-32 .5 in.
Screws 1.3 em.
36 Captive Nuts | 10-32
2 Two conductor] Alpha 1897 114 in.
cables 289 cm.
Note A | Interconnect | WO678-7 78 in.
Cable 198 cm.
1 Interconnect | WO678-8 78 in.
Cable (PA) 198 cm.
1 Interconnect | WO678-9 78 in.
Cable (AG) 198 cm.
1 Copper Strap 1 55 in. | 1.0 in.| .0625 in.
139 cm. | 2.5 em. .16 cm.

OTE A: Six for Dual-Rated stations.
Four for Single-Rated stations.




2.3 Installation Instructions.

2.3.1 Materials. Table 2.1 lists the materials that are supplied.
Table 2.2 lists the materials that are required, but not supplied.
Table 2.3 is a cable interconnect list between the TCS units. For
more information on cables listed in Table 2.3 see Figure T7.3.

Table 2.2. Materials Required But Not Supplied

QUANTITY NOMENCLATURE
PER REQUIRED
EQUIPMENT) NAME DESIGNATION REQUIRED USE CHARACTERISTICS
4 Coaxial RG-58C/U Connect EPA to WP Length 4 feet
Cables
8 Connectors uG-88/U For Cables used between BHNC
EPA and WP
NOTE A Twinaxial RG-22B/U Connect PGEN's to I/F Length 4 feet
Cables
NOTE B Connectors UG-421B/U For PGEN's to I/F Cables Polarized Twinax
1 AC Power
Cable(Note C)| ALPHA 1937 | Connect Electrical Power
from Circuit Breaker to
to Cabinet 12-2

NOTES: A. Four each for Dual-Rated Stations.
Two each for Single-Rated Stations.

B. Eight each for Dual-Rated Statioms.
Four each for Single-Rated Stations.

C. Length as required to meet Station Equipment Location.

2.3.2 Electrical Equipment Cabinet.

2.3.2.1 The location of the TCS equipment cabinet is to the right of
the AN/FPN-5U44 Loran Timing Set (as viewed from the front). Locations
of the individual units are as shown in Figure 1.1 or Figure 1.2.

WARNING

Ensure that the circuit breaker designated for
this cabinet is OFF and tagged.
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2.3.2.2 Ground the cabinet to the timer room grounding system (see
Figure 2.1 for the overhead ducting scheme). Local connection with
the system is made with silver solder and pigtail connections at
either the overhead or below floor ducting. Additional grounding
information may be found in COMDTINST M10550.15.

LUG CONNECTION @
£l

—t

]

REMOVE PAINT FROM CABINET TO
INSURE GOOD ELECTRICAL BOND

4/0 AWG INSULATED COPPER + {
WIRE IN OVERHEAD DUCTING

(PIGTAIL) @
————STRAP CLAMPED TIGHT

WITH %" - 20 BOLT, NUT
CONNECTION SILVER .
SOLDERED and 2 WASHERS
ﬁ\
\\
NO. 8 STRANDED WIRE \

—+— 1" WIDE COPPER STRAP

RUN INSIDE CABINET
>

TO AC DIST. PANEL

L

INDIVIDUAL CHASSIS

AC RECEPTACLE BOX CONN.

3WIRE AC POWER CORD
SLEEVING NO. 8 STRANDED WIRE

Figure 2.1. Chassis and Cabinet Grounding Details
for Overhead Ducting

CAUTION

The Electrical Equipment Cabinet is on a
separate ecircuit breaker, located inside the
timer room. DO NOT energize the cabinet, until
after the installation of all units. All units
are energized upon the application of power.
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2.3.2.3 Connect the AC line power cable from the power distribution
panel (ensure that the circuit breaker is off) to the cabinet terminal-
block 1TB1 via the duct at the top of the cabinet. The fterminal block
supplies power to an AC outlet strip, located inside the cabinet.

Cabinet. The Electrical Equipment Cabinet is a standard item that has

2.3.2.4 Figure 2.2 is an illustration of the Electrical Equipment
. been modified for Coast Guard use.

1" WIDE COPPER STRAP
CONNECTED DIRECTLY
DUMMY LOAD BOXES 1 TO CABINET
N \
1
U N
[
§§§§§\§§§\§ AC OUTLET STRIP
\ N
EQUIPMENT CABINET —————— N

INDIVIDUAL
(TYPICAL) CHASSIS

TERMINAL BLOCK

L

Figure 2.2. Electrical Equipment Cabinet (Rear View)
NOTE

The station's drawings contain the types of cables

used between the TCS and other equipments. This manual

contains cable specifications of the cables inter-

connecting the units of the TCS., All of the wiring/
. cabling in this chapter is for dual-rated stations.

Single-rated stations will make connections to "low rate"

or "rate 1" only.
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Switch Assembly

3
.3.1 Mount the Switch Assembly (SA) in the cabinet (see Figure
) using four 10~32 mounting screws and captive nuts.

-3
3
o1

- N n

2.3.3.2 Refer to Table 2.3 and Figure 7.3 to connect the Switeh
Assembly to the Interface Unit. .

2.3.4 Transmitter Coupler Control

2.3.4,1 Mount the Transmitter Coupler Control (TCC) in the cabinet
(see Figure 1.1) using four 10-32 mounting screws and captive nuts.

2.3.5 Electrical Pulse Analyzer

2.3.5.1 Mount the Electrical Pulse Analyzer (EPA) in the cabinet (see
Figure 1.1) using four 10-32 mounting screws and captive nuts.

2.3.5.2 Set the FRONT PANEL CONTROL/REMOTE CONTROL switch (S5),
located on the rear of the EPA (Figure 2.3), to the FRONT PANEL
CONTROL position.

SWITCH S5

Figure 2.3. EPA Rear Panel Location of Switeh S5
2.3.5.3 Connect the coaxial cables in accordance with Figure 7.4,
2.3.5.4 Connect a two conductor, shielded cable from a chart recorder
(refer to the Remote Control Group technical manual) to J10 on the EPA

(see Figure 7.4). Table 2.4 shows the required connections to be made.

Table 2.4. EPA-Chart Recorder Wiring

To Connect From Use Pins

J10 to Recorder Al B| C (shield)
For Current Drive (0-1 ma) Zin < 15008 + | -

For Voltage Drive (0-5 v) Zin > 50 KQ + | -

2.3.6 Pulse Generator

2.3.6.1 At dual-rated stations, mount the four Pulse Generators
(PGENs) as shown in Figure 1.1, using sixteen 10-32 mounting screws
and captive nuts.

2.3.6.2 At single-rate stations, mount the two PGENs in the 1A4 and .
185 locations (see Figure 1.2) using eight 10-32 mounting screws and
captive nuts. Mount the blank panel in the 146 and 147 locations.
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2.3.7 Waveform Panel

2.3.7.1 Mount the Waveform Panel (WP) in the cabinet (see Figure 1.1)
using four 10-32 mounting screws and captive nuts.

2.3.7.2 Connect the coaxial cables between the EPA and the Wavefornm
Panel in accordance with Figure 7.3.

2.3.8 Interface Unit

2.3.8.1 Mount the Interface Unit (I/F) in the cabinet (see Figure
1.1 or Figure 1.2) using four 10-32 mounting screws and captive nuts.

2.3.8.2 Connect the coaxial cables between the Timer Control Unit and
the Interface Unit in accordance with Figure 7.4.

2.3.8.3 Refer to Figure 2.4 for twin-axial connector polarity. This

polarity configuration must be maintained to obtain correct signal
distribution.

Connector (End View) Connector (End View)

Figure 2.4, Twin-axial Polarity

2.3.8.4 Connect the twin-axial cables in accordance with Figures 7.3
and 7.4. If the station is single-rated make only the low rate
connections.
2.3.8.5 Connect cables between the following pairs of jacks:

a. 4J15 I/F to J7 PGEN (144) (W0678-7/Interconnect Cable).

b. If dual-rated, J16 I/F to J7 PGEN (1A7) (W0678-7/Interconnect
Cable). ‘

c. J17 I/F to J7 PGEN (1A6) (W0678-7/Interconnect Cable).

d. If dual-rated, J18 I/F to J7 PGEN (145) (W0678-7/Interconnect
Cable).

e. J19 I/F to Status Alarm Unit (BZ-265/FSN-2(V)) TB3-12 thru
TB3-18 (see Figure 7.4).

f. J20 I/F to J6b EPA (W0678-7/Interconnect Cable).

g. J21 I/F to J2 TCC (W0678-7/Interconnect Cable).

h. J22 I/F to J7 EPA (W0678-8/PA Interconnect Cable).
-i. J23 I/F to J1 TCC (W0678-9/AC Interconnect Cable).

2.3.9 Ground all units to the copper strap in the cabinet, according
to Figure 2.1.
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2.3.10 Plug
receptacles.

the TCC, EPA, and PGENs into the cabinet's AC power

2.4 1Installation Drawings. Figures 2.6-2.11 show the dimensions of

the units of

the TCS.

2.5 Adjusting and Programming.

2.5.1 Electrical Pulse Analyzer programming.

2.5.1.1 ECD

NOTE

To prevent transmitted signal timing shifts due
to the cyele compensation lcocop in the operate
timer when working on the EPA, connect a jumper
from TP2 (Orange) to TP6 (Black) on the M Card

of the operate timer. This disables the cycle
compensation loop. If the station is dual-rated,
connect a jumper from TP2 (Orange) to TP6 (Black)
on the M Card of the operate timers of both rates.
Remove the jumper(s) when done.

module programming. Program both the operate

W0678-18C/ECD module and the spare W0678-18C/ECD module according to

Table 2.5. :
Table 2.5. W0678-18C/ECD Module Programming
STATION CONFIGURATION PROGRAMMING
Low Rate Master - Connect E3 to E5
High Rate Master Connect E3 to EU
Low Rate Secondary Do Not Connect E3 to E5
High Rate Secondary Do Not Conneect E3 to E4

2.5.1.2 Chassis programming. Program the EPA chassis according to

Figure 2.5.

FOR
SINGLE
RATE
OPERATION

PSI + 5 GND PSl + 5 GND
12 1 12 1
FOR
DUAL
{{_INC.) (N.C.) RATE {(__{n.C.) (N.C.]
o1 " o7] Se] bof o10] | oPERATION o011 " | o7 Os| Os| oo
TB1 TB1
olglo Q119 Cly lQi°]19Q1°%°
7¥ Il
VIOLET BLACK VIOLET BLACK

Figure 2.5. Pictorial of EPA Chassis Programming

2.5.2 Pulse Generator programming. Refer to Figure 7.371 for the

backplane wiring differences between PGENs at various stations.
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Figure 2.6. 1A1 Switch Assembly
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Figure 2.7. 142 Transmifiter Coupler Control
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Figure 2.8. Electrical Pulse Analyzer
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i PULSE SYHTHESIZER \
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H 5
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Figure 2.9. 1A4-1A7 Pulse Generator
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2.5.3 Group Droop Module Programming and Initial Settings. This
procedure is required when replacing a Group Droop module as well as
for initial installation. For test point and potentiometer
locations refer to Figure 2.12.

| ] psvn .
TP4 TP3 TP1
YELLOW R25

ORANGE R12 R11 R10 TP2, RED R BROWN

[@ [@] (©) [eJoJo] @ ]élglgl@

| GROuPDROOP

| | rcon

Figure 2.12. Test Point and Potentiometer Locations
(as viewed with PGEN side panel removed)

NOTE
All jumpers are to be of #22 AWG solid wire.
a. WO0678-19B/GR DROOP module for AN/FPN-U4/4UA/L45 Transmitters.

(1) Jumper pin 1 to pin 14 and pin 5 to pin 16 on E2.
Jumper pin 3 to pin 9 and pin 7 to pin 8 on E4. (See Figure 2.13.)

E2

Figure 2.13. Programming of W0678-19B/GR DROOP Module
Headers for AN/FPN-44/44A/45 Transmitters

(2) For stations not employing tail drive, if Q4 has not
been removed, do so now. Insert a jumper between the source and
drain of QU4, see Figures 2.14 and 7.34.

(3) For stations not employing tail drive, if C10 has not

been removed, remove 1it. Install Jumper

QO E11 ET12
O--—-Jf---0
c10
REMOVED FROM TERMINALS

R29 Q4 SOCKET R30

Figure 2.14., W0678-19B/GR/DROOP MODULE CHANGES

(4) Adjust R1 and R5 (see Figure 2.12) fully in the clock-
wise direction,

(5) Adjust R12 and R10 (see Figure 2.12) fully in the coun- .
terclockwise direction.

2.12




2.5.3.a. (6) R3, R11, and R25 require no adjustment.

(7) Install the module in the PGEN and set the PGEN DROOP

thumbwheels to all zeroes (0's) and the TRANSMITTER DRIVE ADJUST to
Zero.

b. W0678-19B/GR DROOP module for AN/FPN-U42 Transmitters.

(1) Jumper pin 5 to pin 9 and pin 7 to pin 8 on EL4, 1Insert
a jumper between pin 3 and pins 5, 14, and 16 on E2. (See Figure
2.15.) Insert a jumper between the source and drain pins of the Q4
socket and remove C10 (see Figures 2.14 and 7.34).

EY4 E2
1Y 9 8 16 14 9
1 5 7 1 3 5 8

Figure 2.15. Programming of W0678-19B/GR DROOP Module
Headers for AN/FPN-42 Transmitters

(2) Adjust R12 and R25 fully in the counterclockwise direc-
tion. Do not touch again.

¢. For Tail Drive adjustment procedure for the W0678-19B/GR DROOP
module for the AN/FPN-UU4/UUA/U5 Transmitters with feedback modifica-
tion, see Paragraph 2.7.

d. Refer to local instructions to program the W0678-20/GR DROOP
module for LORAN Station CAPE RACE.

‘e. A Group Droop module is not used with the AN/FPN-39 Trans-
mitter,

2.6 Initial Operation.

2.6.1 Equipment turn-on. Energize the circuit breaker to the TCS
Electrical Equipment Cabinet.

2.6.2 Power Supplies. Check the power supplies of all units accord=-
ing to:

Power Supply Reference paragraph
TCC P31 5.3.3.1.a

TCC P32 5.3.3.1.b

EPA P81 5.3.3.2.a

EPA PS2 5.3.3.2.a

PGEN PS1 5.3.3.3

2.6.3 Electrical Pulse Analyzer initial operation.

2.6.3.1 Set the front panel switches as follows:

a. RATE SELECT switch to LOW.
b. MODE SELECT switch to PULSE NUMBER position.
¢. PEAK (VOLTS)/ECD (usec) switch to ALTERNATE.




2.6.3.2 Turn the left hand thumbwheel (or PULSE NUMBER switech) to
the number one (1) position. Observe the Digital Panel Meter and
PEAK/ALTERNATE/ECD LEDs for both PEAK (VOLTS) and ECD {(usec) readings
(see Figure 3.3). :

2.6.3.3 Monitor the Sample Gate and Operate RF on the oscilloscope

(see Figure 2.16). Trigger the oscilloscope from the red test point .
(TP7) on one of the DRRG modules in the standby low rate timer. The

Sample Gate should move from pulse to pulse as the pulse select

thumbwheel is rotated from one (1) to nine (9} for master, and from

one (1) to eight (8) for a secondary station.

2.6.3.4 Set the PULSE NUMBER thumbwheel to one (1), and observe the
alternate PEAK (VOLTS) and ECD (usec) readings on the Digital Panel
Meter and_alternate iighting of the respective LEDs.

ROTATE
PULSE
NUMBER'
TI:JUMBWHEEL _ﬂ-_-
L] | |
111 |
OPERAYE '* EXT
& 1]{o]o s;:n;:ée S g TRIGGER
9 7

I

STANDBY LOW
RATE TIMER

RED TEST POINTS
ON DRRG MODULE

Figure 2.16. Sample Gate Versus Operate RF
2.6.3.5 Make half-cycle readings as follows:
a. Set the MODE SELECT switch to the HALF-CYCLE position.
b. Set the PULSE NUMBER thumbwheel to one (1).

c. Set the PEAK (VOLTS)/ECD (usec) switeh to PEAK (VOLTS)
position.

d. Rotate the two (2) HALF-CYCLE NUMBER thumbwheels from one (1)
to nineteen (19) and observe the Digital Panel Meter. The Digital
Panel Meter reading should increase, reaching a peak value at about
the 13th, 14th, or 15th half-cycle. From then on the voltage should
decrease in value.

e. Repeat step d. for each position of the PULSE NUMBER
thumbwheel from one (1) to eight (8), or nine (9) for a master
station.

2.6.3.6 For a dual-rated station, change the RATE SELECT switch to .
high rate and repeat paragraghs 2.6.3.3 to 2.6.3.5. Use the DRRG red
test point of the standby high rate timer.
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2.6.3.7 Observe the EPA Full Wave Rectified RF, Reference Envelope,
and chart recorder drive as follows (see Figure 2.17):

a. Connect one oscilloscope channel to the REF ENV jack, J2, on
the Waveform Panel (this is the same signal that is on the EPA rear
panel jack, J9).

b. Connect the other oscilloscope channel to the FWR RF jack,
J1, on the Waveform Panel (this is the same signal that is on the EPA
rear panel jack, Ji4).

STANDBY LOW
SCOPE RATE TIMER
EPA WAVEFORMS FRONT
FWR RF (:
@ CHANNEL  EXT DRAG RED
A B TRIGGER TEST POINT
REF ENV Q ﬂ) 0] @
ENV TRIG+
@ -
ENV TRIG- |
@___ | BACK OF SCOPE
- .
DELAYED
-0 GATE

QUTPUT

Figure 2.17. Oscilloscope Connections for Monitoring
EPA Waveforms

¢. Connect the delayed gate output of the oscillosceope to one
of the ENV TRIG jacks, J3 (positive) or JU4 (negative) on the Waveform
. Panel, depending upon the polarity of the oscillosceope delayed gate
output. These are the same as EPA rear panel jacks, J8 or J5,
respectively.

d. Set the horizontal sweép of the oscilloscope to 200 us per
division, and the delay sweep to 20 us per division.

e. Adjust the oscilloscope sweep delay to line up the Reference
Envelope and the Full Wave Rectified RF waveforms on the oscilloscope.

f. If the station is dual-rated, shift the oscilloscope trigger
to the standby high rate timer DRRG red test point, and repeat step e.

g. Check J10 on the rear of the EPA for a voltage of 0-5 volts.
4 chart recorder can be connected in accordance with Table 2.4,
Further information on the chart recorder can be found in the Remote
Control Set AN/FSN-2(v) technical manual.
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2.6.3.8 Adjust the W0678-11A/CLP ATTN module as follows:

a. On Channel A of the oscillecscope, monitor the Sample Gate
(see Figure 5.19) at J3 located on the EPA front panel. If the Sample
Gate is not present refer to paragraph 5.3.

b. Place the MODE SELECT switch (S2) in the HALF-CYCLE NUMBER .
peosition. Set the PULSE NUMBER thumbwheel to position 1 and the
HALF-CYCLE NUMBER to position 08,

¢. Remove the chassis mount screws and pull the EPA chassis out
far enough from the cabinet so that the top cover of the chassis can
be removed, Leave all input/output cables connected to the EPA.

d. On Channel B of the oscilloscope, monitor the Clip Attenuator
Gate at TP1 (white test point) on the Clip Attenuator module (see
Figure 2.18).

PE1

:| Ré CARD FILE

™™
O WHITE

TB1 ]R10

W0678-114 CLIP
ATTENUATOR

Figure 2.18. Top View of EPA Showing Location of Clip
Attenuator Module

e. Adjust R10 on the Clip Attenuator module so that the Sample

Gate overlaps with the leading edge of the Clip Attenuator Gate (see
Figure 2.19.a).

— jot)-— 5 Lis

SAMPLE
CHANNEL A GATE
[ S
CLIP
L ATTENUATOR  ___| I
CHANNEL B GATE
Lt X Y [a— -— X Y —»
NOTE: RELATIVE WIDTH WILL X=Y

VARY WITH ECD.

a. Course Adjustment b. Fine Adjustment

Figure 2.19. Clip Attenuator Waveform Adjust

f. Monitor only the Clip Attenuator Gate and adjust R10 so that .
X=Y (see Figure 2.19.b).
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2.6.3.9 Check for the presence of the Loecal Envelope Crossover
trigger as follows:

a. Set the Time Interval Counter (TIC) to the following settings:
(1) TIME BASE = Q.1 usec.
. (2) FUNCTION - T.I. A to B.
(3) A channel trig - Negative ( | [ ).

(4) B channel trig - Positive ( _ | | ).

(5} SAMPLE RATE - Turn clockwise, then fully counterclock-
wise but not into off detent.

b. Set the TIC Panel switches to:
(1) START thumbwheel -~ 2,
(2) STOP thumbwheel - 3.
{3) RATE select switch - LOW RATE.
¢. Observe a LEN number on the TIC digital display.

2.6.3.10 Check the Envelope-to-Cycle-Difference recorder to observe
that there is a recorder output from the EPA,

2.6.3.11 Adjust the PEAK (VOLTS) display as follows:
. a. Set the front panel controls as follows:
(1) MODE SELECT switeh to PULSE NUMBER position.
(2) SAMPLE NUMBER switeh to 100.
b, Disable the cycle compensation loop by connecting a jumper
from TP2 (Orange) to TP6 (Black) on the M Card of the operate timer
(of both rates, if dual-rated).
NOTE
If TP2 (Orange) on the M Card is not jumpered
to ground, transmitted signal timing shifts due

to the cycle compensation loop may occur.

¢. Remove the chassis cover of the EPA.

WARNING

Hazardous voltages are present in the RF
return cable,

d. Locate and disconnect the keyed twinax connector in the
Current Transformer cable (as close to the transformer as possible).




e. Use a 100 ohm, 5%, % W, resistor and a calibrated oscilloscope
to differentially measure the zero-to-peak voltage on the first
LORAN-C pulse of the transmitted pulse group. Ensure that the
resistor is placed across the plus and minus pins of the twinax con-
nector (refer to Figure 2.20).

TWINAX
QOSCILLOSCOPE

- e

10082
—~O CHANNEL A

INPUT
CHANNEL B
O {INVERT)

SCOPE
—T-GROUND

Figure 2.20. Oscilloscope Twinax Connector Test Setup
f. Remove the resistor and reconnect the twinax connector.

g. Adjust the potentiometer (R6) on the Clip Attenuator module
(refer to Figure 2.18 for location of R6) until the pulse peak reading
on the EPA DPM is the same as the value obtained in step e. (&1 volt) .
or in accordance with local directives. Since the volt/ampere ratioc
of the Current Transformer (Pearson Model 1705) is 1/10, the peak
current on the antenna may be obtained by multiplying this reading by
ten.

h. Replace the top cover on the EPA and re-install the EPA back
into the rack using four panel mount screws to securely hold the EPA
in place.

i. Enable the cycle compensation loop on the operate timer(s) by
removi?g the jumper(s) from TP2 (Orange) to TP6 (Black) on the M
Card(s).

2.6.4 Transmitter Coupler Control initial operation.

2.6.4.1 Perform the following adjustments of the TCC with the
AN/FPN-42/44/4LA/U5 Transmitters:

a. Monitor the peak amplitude of the first LORAN pulse of a
group as outlined in paragraph 3.3.2.2. Insure that the transmitter
is operating at the prescribed output power.

b. Reduce the transmitter drive adjust on the operate PGEN until
the EPA reads a DPM voltage 80% of the prescribed DPM voltage reading,
as promulgated by current operating directives. (This corresponds to
a 644 radiated power level.) ' .
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¢c. Adjust the TCC threshold detector level adjust, R8 (see
Figure 5.13) on the W0678-5/XMTR CON module, clockwise until the OFF
AIR lamp goes off, and then counterclockwise until the OFF AIR lamp
illuminates. The OFF AIR indicator is a one-half second delayed
action indication. Adjust R8 in small increments to avoid

over-correction.
. d. Return the transmitter drive to the original settings.

€. Repeat steps a. and b. to insure that the OFF AIR alarm con-
dition occurs properly.

2.6.4.2 Perform the following adjustments of the TCC with the
AN/FPN=-39 Transmitter:

NOTE

Three personnel are required to perform the following
checks; two in the transmitter building, and one in
the timer roomn.

a. On the oscilloscope, monitor the amplitude of the pulse group
(8 for secondary station, 9 for master station) as outlined in
paragraph 3.3.2.2. Ensure that the transmitter is operating at the
prescribed output power.

b. Adjust the oscilloscope vertical deflection and position
controls until the positive portion of the waveform (the portion from
the zero line to the positive peak) measures 5 major divisions.

¢. At the transmitter building, lower the plate voltage on the
operate transmitter (see the AN/FPN-39 technical manual} until the
positive portion of the waveform measures 4 major divisions (this
indicates that the transmitter is now at 80% of rated voltage output,
which corresponds to 64% rated power).

d. Adjust the TCC threshold detector level adjust, R8 (see
Figure 5.13) on the W0678-5/XMTR CON module, clockwise until the QFF
AIR lamp extinguishes, and then counterclockwise until the OFF AIR
lamp illuminates. The OFF AIR indicator is a one-half second delayed
action indication. Adjust R8 in small increments to avoid over-
correction.

€. Return the transmitter drive to the original settings.

f. Repeat steps a. and b. to insure that the OFF AIR alarm con-
dition occurs properly,

2.6.5 Pulse Generator initial operatiohs for dual-rated stations.

2.6.5.1 The following are definitions and measurement procedures‘to
be followed in performing adjustments to the Pulse Generator.

NOTE

. READ ALL STEPS PRIOR TO STARTING ANY
ADJUSTMENTS.




a. The following are definitions used in the adjustment
procedures:

(1) Phase code balance - Operate RF: equal amplitude peaks
of the alternately phase coded pulses between the phase code intervals
observed at the OPERATE RF jack of the EPA.

(2) Phase code balance - PGEN: equal amplitude peaks of the
Transmitter Drive Waveform (TDW) alternately phase coded pulses.
Proper phase code balance of the PGEN includes phase offset of less
than 100 nsec, as defined below.

(3) Phase code offset of 30-usec zero crossing: the 30-usec
zero crossing of a phase coded pulse observed at the TRANSMITTER DRIVE
jack on PGEN. The phase offset is the magnitude of the separation
between the zero crossing of the positively and negatively phase coded
pulses.

(1) Phase jitter of the 30-usec zero crossing: the
peak-to-peak phase shift of the 30-usec zero crossing of any operate
RF pulse during the crossover epoch.

(5) Droop - The amplitude differences between any individual
pulse and any other pulse within the same pulse group.

(6) Group Droop - The amplitude differences between any
pulse of one group to any pulse of the other group over the interval,

b. The following are the measurement procedures to be used:

(1) Triggering: Trigger the oscilloscope from the red test .
point of a DRRG board in the standby timer. This trigger is moved by
inserting Local Phase Adjustments (LPAs) into the standby timer.

Write down each LPA, as it is inserted, for easy recovery, should it

become necessary to switch timers during the measurements. Also, once

the LPA necessary to find the 30-usec zero crossing is found, it is a

fixed value and can be used for future measurements.

(2) Oscilloscope sweep mode: Never use delayed sweep when
measuring phase jitter, as it introduces some jitter. 50 nsec per
division is desired to obtain accurate jitter measurements. Use
delayed sweep only when determining the LPA necessary to obtain the
30~-usec zZero crossing.

(3) Obtaining the 30-usec zero crossing: Observe the
desired pulse at any sweep time that will display only that pulse at
the left side of the display (trigger with TP7 (Red) of DRRG module).
Expand the sweep and locate the 30-usec zero crossing. Ensure that
the oscilloscope trace is centered on a major horizontal division.
Alternately insert LPAs in the standby timer and expand the sweep time
to keep the 30-usec zero crossing in the left center of the display.
As the display time decreases, reduce the volts per division scale to
increase the slope of the waveform. Intensity and focus need to be
adjusted accordingly. Upon reaching 50 nsec per division of sweep,
center the zero crossing (it is a vertical line) on the display and
record the total LPA insertion. Inserting LPAs in 5 usec increments
moves the start of the pulse. Inserting LPAs in 1000 usec increments .
displays the 30-usec zero crossing of the adjacent pulses.
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(4) Figures 2.21 and 2.22 show proper and improper phase
code balance, respectively. Figure 2.22 is observed when the PSYN
module is not properly adjusted (if this occurs, return the module in
accordance with E/GICP instructions).

COMMENTS SQURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Two divi- imtr. y
sions below Drive External ’
center, jack on (+)
PGEN.
Coaxial MODE
cable. Main
TRIGGER: Sweep
TP7 (Red)
of E,F,orf HORIZONTAL:
G module
(DRRG) of]l] 1 ms/Div
stby rate VERTICAL:
timer. 0.2 V/Div

Figure 2.21. Proper Phase Code Amplitude Balance

NOTE

A properly adjusted PSYN module allows the positive
and negative halves of the pulses to be balanced.

COMMENTS SQURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Two divi- Xmtr.
sions below Drive External
center. jack on (+)
PGEN.
Coaxial MODE:
cable. Main
TRIGGER: Sweep
TP7 (Red)
of E,F,or] HORIZONTAL:
G module
(DRRG) of] 1 ms/Div
stby rate VERTICAL:
timer. 0.2 V/Div

Figure 2.22. Improper Phase Code Amplitude Balance

¢. These adjustments ensure a more efficient operation of the
transmitter with a minimum of phase jitter,

(1) Adjust the PGEN phase code balance and ensure that the
phase offset is less than 100 nsec.

(2) Ensure that the transmitter Power Amplifier (PA) section
cathode current is balanced to within 5% tube-to-tube and 59%

bank-to-bank. Ensure that PA tube filaments do not exceed the
rated voltage. Neutralize the 1st and 2nd Intermediate Power Amplifiers
(IPAs). Ensure that the 1st IPA is not in saturation. After the

transmitter has been properly balanced, proceed to the adjustments.
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d. The following are phase jitter maximums that must be main-
tained at dual-rated transmitting stations:

(1) Phase jitter of all sixteen pulses must not exceed that
described in COMDTINST M16562.4 paragraph 2.B.5.c. :

(2) Phase code offset of the alternately phase coded pulses
must not exceed 100 nsec.

(3) Phase code amplitude imbalance (bounce) of the
transmitter drive waveform (TDW) peaks at the PGEN must not exceed .1
volt, while achieving phase code balance of the Operate RF.

2.6.5.2 WO0678-19B/GR DROOP module adjustments for AN/FPN=-UU/L4LA/LS
Transmitters., Perform the following steps to adjust the W0678-19B/GR
DROOP module for use with the AN/FPN-U4H/UUA/US transmitters without
the Feedback Modification.

NOTE .

READ ALL STEPS PRIOR TO STARTING ANY ADJUST-
MENTS. Steps a. through m. are to be performed on
any initial issue or replacement modules, prior

to performing step n.

a. Place the DROOP thumbwheels to zeroes (Q0's) and the
TRANSMITTER DRIVE ADJUST to zero. Insure that all modules are
programmed according to paragraph 2.5.3.a.

b. Set up a calibrated oscilloscope (with x10 probe) according .
to Figure 2.23.

~ COMMENTS ~__SOURCE SETTINGS
SIGNAL: TRIGGER:
Channel input
coupling Internal
switch in Auto
ground posi-
tion. MODE:
Adjust the 1 Main
scope trace TRIGGER: Sweep
to bottom of ]
graticule. HORIZONTAL:
10 ms/Div
VERTICAL:
0.02 V/Div

Figure 2.23. O0Oscilloscope Set Up

¢. Place the oscilloscope vertical channel input coupling switch
to the DC position,

d. Place the oscilloscope Trigger Source switch to External. .
Trigger the scope from an opposite rate PGEN front panel SCOPE TRIGGER
jack (1st MPT selected). This means that if the low rate PGEN is
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being adjusted, the trigger would be from the high rate PGEN front
panel jack.

€. Connect the oscilloscope to TP4 (Yellow) on the Group Droop
module being adjusted. Connect the probe ground clip to the chassis.

f. Record the DC Reference level (see Figure 2.24), This DC
reference level should be in the range of +0.9 to 1.1VDC.

COMMENTS SQURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Bottom of TP4 (Yel-
graticule. low) GR External
DROQP (+)
Ground probel module. Normal
MODE :
x10 Probel Main
TRIGGER: Sweep
SCOPE
TRIGGER HORIZONTAL:
Jack of
opposite | 10 ms/Div
rate VERTICAL:
PGEN, 0.02 V/Div

Figure 2.24. DC Reference Level

g. Adjust R1 counterclockwise until a ladder waveform appears
(see Figure 2.25) and its peak reaches +1.4VDC. Adjust R12 clockwise
until the decay of the ladder waveform reaches the DC level recorded
in step f. just before the start of the next ladder waveform. While
adjusting R12, it will be necessary to readjust R1 to maintain the
peak of the ladder waveform at +1.4VDC.

COMMENTS SQOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Bottom TP4 {(Yel-
graticule, low) GR External
DROOP (+)
LR is 9960 module.
HR is 8970 MODE:
Waveform x10 Probel Main
may vary TRIGGER: Sweep
slightly forq SCOPE
different TRIGGER HORIZONTAL:
rates. Jjack of
opposite | 10 ms/Div
Ground probel rate VERTICAL:
PGEN. 0.02 V/Div

Figure 2.25. Opposite Rate Ladder Wavafoarm

h. Do not readjust R12 again. Adjust R1 clockwise until the
. ladder waveform just disappears (DC level signal) see Figure 2.24,




i. Move the oscilloscope trigger cable from the opposite rate
PGEN to the SCOPE TRIGGER jack of the PGEN being adjusted.

j. Adjust R5 counterclockwise until a ladder waveform appears
. (see Figure 2.26) and its peak reaches +1,4YDC. Adjust R10 clockwise
until the decay of the ladder waveform reaches the DC Reference level
recorded in step f. just before the start of the next ladder waveform. .
While adjusting R10, it will be necessary to readjust RS to maintain
the peak of the ladder waveform at +1.4VDC.

COMMENTS SQURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Bottom gra- TPY (Yel-

ticule. low) GR External

DROOP {(+)

Waveform is module '

for 9960 MODE:
rate, Wave- | x10 Probel Main
form may TRIGGER: Sweep

vary slight-| SCOPE
ly for dif- TRIGGER HORIZONTAL:

ferent Jjack of

rates. same rate 10 ms/Div
PGEN. VERTICAL:

Ground probe 0.02 V/Divy

Figure 2.26. Same Rate Ladder Waveform

k. Do not readjust R5 or R10.

1. Move the oscilloscope trigger cable from the PGEN being .
adjusted to the SCOPE TRIGGER jack of the opposite rate PGEN.

m. Adjust R1 counterclecckwise until a stable ladder waveform
appears. Both the stable and crossing ladder waveforms will be
varying in amplitude. Adjust R1 counterclockwise until the stable
waveform reaches +1.4VDC when the crossing ladder waveform nears point
& in Figure 2.27. The crossing ladder waveform should be +1.4VDC near
point A in Figure 2.27.

A
— COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Bottom gra- TP4 (Yel-
ticule. low) GR External
‘ DROOP (+)
module
LR is 9960. MODE:
HR is 8970. x10 Probel Main
Waveforms TRIGGER: Sweep
may vary SCOPE
slightly forg TRIGGER HORIZONTAL:
different Jack of
rates, opposite | 10 ms/Div
rate VERTICAL:
Ground probel PGEN. 0.02 V/Div

Figure 2.27. Crossing Ladder Waveforms




n. Operate the transmitter in Dummy Load, adjust the PGEN drive
to obtain normal drive level and insure that the PGEN is operating
correctly.

Transmitters. Perform the following steps to adjust the
W0678-19B/GR DROOP module for use with the AN/FPN-42 Transmitters:

.2.6.5.3 W0678-~19B/GR DROOP module initial adjustments for AN/FPN-U2

a. Ensure that all W0678-19B modules are programmed according to
para 2.5.3.b.

b. Set oscilloscope with zero reference level at the bottom of the
graticule with the vertical input set at .02 V/Div. Set the horizon-
tal sweep at 10 msec/div. Use properly calibrated divide by 10
probes.

¢. In the standby high rate PGEN, observe the waveform on TP4
(Yellow) on Channel A of the oscilloscope and trigger the oscilloscope
from the SCOPE TRIGGER jack (1st MPT selected) of the same PGEN.
Adjust R1, R3, and R11 (see Figure 2.12) until two ladder waveforms
are present.

d. Adjust R11 until the ladder waveforms disappear, then turn
R11 in the opposite direction until the ladder waveforms reappear.
The DC level of the waveform should be between 1.0 and 1.1 volts.
Adjust R3 until the peak of the stable ladder (the other will drift
across the screen) is between 1.2 and 1.25 volts,

e. Move the oscilloscope trigger cable to the SCOPE TRIGGER jack
of the low rate standby PGEN. Adjust R1 until the peak of the stable
ladder is between 1.2 and 1.25 volts,

f. Both ladder waveforms are now equal in magnitude, and the DC
Reference level is approximately 1.1 volts. There should be no dif-
ference in the waveforms when the trigger is moved. If there is,
repeat the above steps until the two waveforms are equal., When this
is accomplished, this module is the standard. Do not adjust it in any
of the following steps. Figures 2.28 and 2.29 show the proper
appearance of the "standard" waveform.

COMMENTS3 SOQURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Bottom gra- TP4 (Yel-
ticule. low) on External
GR DROOP | (+)
module of]
Use x10 high rateg MODE:
-probe for PGEN. Main
signal con- | TRIGGER: Sweep
nection. SCOPE
TRIGGER HORIZONTAL:
Ground probeg Jjack on
PGEN be- 10 ms/Div
ing ad- VERTICAL:
justed. 0.02 V/Div

Figure 2.28.

Same Rate Ladder Waveform




g. With the standard waveform on Channel A of the oscilloscope,
observe the waveform at TP4 (Yellow) on the Group Droop module. in the
standby low rate PGEN on Channel B (use same settings). Adjust this
module using steps (a) thru (f) above. Invert Channel B and add it to
Channel A (A+B). Adjust the vertical position control to center the

trace when both channels are grounded. Return to the A+B display.
COMMENTS SOURCE SETTINGS .
GROUND REF: SIGNAL: TRIGGER:
Bottom gra- TPU (Yel-
ticule. low) on External

GR DROOP (+)
module off
low rate | MODE:

Use %10 PGEN. Main

probe for TRIGGER: Sweep

signal con- SCOPE

nection. TRIGGER HORIZONTAL:
jack of

Ground probel PGEN 10 ms/Div
being VERTICAL:

adjusted. 0.02 V/Div

Figure 2.29. Proper Opposite Rate Ladder Waveform

h. With the oscilloscope trigger coming from the same PGEN,
adjust R3 for as straight as possible line on the left side of the
display. Trigger the oscilloscope from an opposite rate PGEN and
adjust R1 for as straight a line as possible on the left side of the
display. Adjust R11 for a straight line across the entire display.
Repeat these steps until the two waveforms add to a straight line
similar to Figure 2.30. Observe Channel B alone and not inverted, to .
ensure that it is set properly.

COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Bottom gra- TP4 (Yel-
ticule. low) on External
GR DROOP (+)
Channel B module of]
inverted. noth rateg MODE:
PGENS. Main
Use x10 TRIGGER: Sweep
probe for SCOPE {A+B)
signal con=- TRIGGER HORIZONTAL:
nectiaon, Jack of
low rate | 10 ms/Div
Ground probel PGEN. VERTICAL:
0.02 V/Div

Figure 2.30. A+B Waveform

i, Switeh transmitters and adjust the phase code balance and
transmitter drive (drive may have to be reduced). Droop should be
l2ss than 5% for both the group and pulse train. .




NOTE

The following step adjusts droop. Any
attempt to improve droop shall maintain

the voltage values given in the above steps.
During any adjustment ensure that (1) the two
ladders on the TP4 waveform are equal in
magnitude and (2) the high and low rate TP4
waveforms are identical among all PGENs.

J. Continue to observe the standard waveform on Channel A of the
scope, and adjust the remaining PGEN Group Droop modules in accordance
Wwith the above steps., Repeat step i, for the other transmitter,

Tirst making sure that it is properly balanced. Adjust the spare
module., All Group Droop modules should now be interchangeable without
any readjustments. g

k. The peak-to-peak amplitude of the TDW observed at the PGEN
TRANSMITTER DRIVE Jjack must not exceed 2.5 volts to achieve the
constraints in the above paragraph. At this drive level, the station
is still able to transmit at its assigned power level.

2.6.5.4 Adjustment ﬁrocedures for the W0678-20/GR DROOP module, The
adjustments for this module are done at the depot.

NOTE

Three personnel are required to perform
the following checks; two in the trans-
mitter building, and the other in the
timer room.

2.6.6 Operational Checks. Paragraph 2.6.6.1 is a step-by-step

check of the TCS equipment. Paragraphs 2.6.6.2 and 2.6.6.3 require
the switching of transmitters and contain additional checks. These
procedures are written for a dual-rated station, but can be used at a
single-rated station, remembering that a single-rated station has only
one operate and one standby PGEN. If any of the checks fail, recheck
all connections and repeat the checks. If any of the checks still
fail, refer to Chapter 5. for the troubleshooting procedures. After
the successful completion of the below checks, the Transmitter Control
Set will be ready for operation. .

2.6.6.1 Perform the following steps:
a. Insure that the following are set:

(1) All alarms are off and the TRANSMITTER DRIVE ADJUST on
the PGENs is set for full rated power.

(2) The B+ switch turned on for the operate transmitter only
on the Local Control Panel. (Figures 2.31-2.34 show the panels and
control units of the AN/FPN-39, 42, 44/45 and U4A transmitters
respectively).
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AN/FPN-39 TRANSMITTER

TRANSMITTER LOCAL REMOTE TRANSMITTER 2

O

ON ANTENNA

ON ANTENNA

ON

HOLD DOWN DURING TRANSFER

B+

OPERATE
READY FOR TRANSFER / Pyl

LOCAL CORTROL

LOCAL CONTROL PANEL IN POWER DISTRIBUTION UNIT (3A4)

OO0 O 00000 OO0 O 00000

PI.M'E v PLATE ¥V
MAX.

OO0 O OO0 OO0 O (O O

BMS 0N PLATE ON Q BIAS ON  PLATE ON O PLATE Vv

PLATE ¥
RAISE RAISE

LOW POWER UNIT -(2A8) LOW POWER UNIT -(2A8)
TRANSMITTER NO. | TRANSMITTER NO. 2
Figure 2.31. AN/FPN-39 Local Control Panel .

and Low Power Units




AN/FPN-42 TRANSMITTER

@ TRANSMITTER |

TRANSMITTER 2
READY FOR READY FOR ON ANTENNA ON ANTENNA
LOCAL CPERATION REMOTE OPERATION

SELECTOR-

ON oN
O LocAL G@ AEMOTE O @ xuTR 'G@ TR 2 @
0K ANT. o ANY,
B+ 8+

AL REMOTE TRANSMITTER
Loe 0 (o) e SELECTOR

ANTENNA COUPLER CU.BO7/FPN-42 (4A)

g

O

O

O
2€ 0O ° O 00

BIAS BIAS T

Il
O O o VOLTAGE VOLTAGE O O O VOLTAGE VOLTAGE
AUTOMATIC C@ MANUAL O AUTOMATIC C@ HANAL O

PLATE VOLTAGE CONTROL PLATE VOLTAGE CONTROL

POWER SUPPLY PP- 2540 (IA) POWER SUPPLY PP. 2540 (1A}
TRANSMITTER NO. | TRANSMITTER NO. 2
. Figure 2.32. AN/FPN-42 Antenna Coupler and Power
Supply Panels
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AN/FPN-44/45 TRANSMITTER

O)

REMOTE TRANSMITTER 2

@

TRANSMITTER |
ON ANTENNA ON ANTENNA
ON ON
HOLD DOWN DURING TRANSFER
8+ B+
OPERATE OPERATE
ERATS \ READY FOR TRANSFER / il
TRANSMITTER | LOCAL CONTROL TRANSMITTER 2

LOCAL CONTROL UNIT (UD5)

O O O
OO0
COQOO O
©: O ROERE

BIAS B LOW PLATE
VOLTAGE VOLTAGE YOLTAGE VOLTAGE

e wroure
et Q0 Og @ 5C0 Oo

0O

O
Q
O
O

FLATE vOLTS PLATE VOLTS

CONTROL INDICATOR C- 4752 (1A342) CONTROL INDICATOR C- 4752 (1A3A2)
TRANSMITTER NO. | TRANSMITTER NO. 2

Figure 2.33, AN/FPN-U44/45 l,ocal Control and
Control Indicator Panels
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AN/FPN-44A TRANSMITTER

O

TRANSMITTER [
ON ANTENNA

®

OPERATE
SELECT

DURING TRANSFER

READY FOR TRANSFER

REMOTE TRANSMITTER 2
ON ANTENNA

©®

OPERATE
SELECT

TRANSMITTER |

TRANSMITTER 2

LOCAL CONTROL UNIT {UDS)

O O O 00O
NNOOOO
Y

PLATE

oN
OFF

BIAS A LOW
VOLTAGE

O O OO O
NRIOO OO
Y

PLATE

oN
ofr

BAS 8 LOow
VOLTAGE

CONTROL INDICATOR C-10034 {1A53A2)
TRANSMITTER NO.1

CONTROL INDICATOR C-10034 (1A53A2)
TRANSMITTER NO. 2

Figure 2.34. AN/FPN-44A Local Control and
Control Indicator Panels




(3) The LOCAL/REMOTE switch on the Local Control Panel is in
the LOCAL position,

(4) The BIAS switch turned on for both transmitters. The
plate volts automatic switch in AUTOMATIC position. (both are on the

transmitter, see Figures 2.32-2.33). .

(5) Transmitter No.1 is the operate transmitter.

b. Press the LAMP TEST switch on the TCC, and the following
should occur:

(1) All lights on the TCC illuminate,
(2) The Audio alarm sounds.
(3) The PGEN ALARM and OPERATE LEDs illuminate.

¢c. Release the LAMP TEST switch, and the following Lamps/LEDs
remain 1lit:

(1) OPERATE LEDs on the operate PGENs.

(2) ON THE TCC: TRANSMITTER BUILDING CONTROL, TRANSMITTER 1
OPERATE, TRANSMITTER 2 STANDBY.

(3) ON THE LOCAL CONTROL PANEL: READY FOR LOCAL OPERATION
and LOCAL CONTROL (AN/FPN-42), and READY FOR TRANSFER
(AN/FPN-39/44/404A/45).

d. Record the present setting of the TRANSMITTER DRIVE ADJUST,
for future reference. Turn the TRANSMITTER DRIVE ADJUST of the
operate and standby PGENs, of the same rate, fully counterclockwise
and observe the TCC OFF AIR and TRANSMITTER FAILURE lamps illuminate
and the TRANSMITTER 2 STANDBY lamp extinguishes, Thirty seconds later
the Audio alarm sounds.

e. Return the TRANSMITTER DRIVE ADJUST of the PGENs to the
recorded settings of step d. The OFF AIR and TRANSMITTER FAILURE
lamps extinguish, and the TRANSMITTER 2 STANDBY lamp illuminates.

f. Turn the standby transmitter BIAS switch off. The
TRANSMITTER 2 STANDBY lamp extinguishes and the TRANSMITTER FAILURE
lamp illuminates. The TRANSMITTER 1 OPERATE lamp- blinks off for
approximately 1 second.

g. Turn the standby transmitter BIAS switch on. The TRANSMITTER
FAILURE lamp extinguishes. The TRANSMITTER 2 STANDBY lamp illumi-
nates. The TRANSMITTER 1 OPERATE lamp blinks off for approximately 1
second.

h. Turn the TRANSMITTER DRIVE ADJUST of a standby PGEN fully
counterclockwise, The NO TRANSMITTER DRIVE LED of the PGEN and the
TRANSMITTER FAILURE lamp of the TCC illuminate. The TRANSMITTER 2
STANDBY lamp extinguishes.

its original position., The NO TRANSMITTER DRIVE LED of the PGEN and
the TRANSMITTER FAILURE lamp of the TCC extinguish. The TRANSMITTER 2
STANDBY lamp illuminates.

i. Return the TRANSMITTER DRIVE ADJUST of the standby PGEN to .
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2.6.6.2 The following steps require switching transmitters.

a. On the Local Control Panel, turn off the operate transmitter
B+ switch, couple transmitter No. 2 to the antenna, turn on the B+
switch for transmitter No. 2, and observe the following indications:

(1) On the Local Control Panel, the READY FOR TRANSFER
(AN/FPN—39/44/4HA/H5), TRANSMITTER 2 ON ANTENNA (all), READY FOR LOCAL
OPERATION (AN/FPN-42), and LOCAL (all) lamps illuminate.

(2) On the TCC, the TRANSMITTER BUILDING CONTROL,
TRANSMITTER 2 OPERATE, and TRANSMITTER 1 STANDBY lamps illuminate.

b. On the TCC, press the SWITCH TRANSMITTERS switch. There is
no effect, as the system is in local control. Press the STANDBY
TRANSMITTER B+ switch. There is no effect, as the system is in local
control,

¢. Repeat steps d. through i. of the paragraph 2.6.6.1.

d. Press the HOLD DOWN TO TRANSFER switch. Place the
LOCAL/REMOTE switch on the Local Control Panel in the REMOTE position.
Then release the HOLD DOWN TO TRANSFER switch. Observe on the TCC,
that the TRANSMITTER BUILDING CONTROL lamp extinguishes, and the
AUTOMATIC CONTROL lamp ilTuminates.

e. Press the STANDBY TRANSMITTER B+ switeh on the TCC. Observe
that the STANDBY TRANSMITTER B+ lamp illuminates.

f. Press the STANDBY TRANSMITTER B+ switch again. Observe that
the STANDBY TRANSMITTER B+ lamp extinguishes.

g. Turn the TRANSMITTER DRIVE ADJUST of an operate PGEN fully
counterclockwise. The OFF AIR lamp on the TCC illuminates.

h. Within 30 seconds of the above step, return the TRANSMITTER
DRIVE ADJUST of the operate PGEN to its original position. This must
be done to stop the automatic transmitter switceh sequence. The OFF
AIR lamp extinguishes.

i. Turn the TRANSMITTER DRIVE ADJUST of a standby PGEN fully
counterclockwise. Observe that the PGEN's ALARM LED and TRANSMITTER
FAILURE lamp illuminate and the Audio alarm sounds.

Jj. Press the SWITCH TRANSMITTER switch and observe that a
transmitter switch does not occur.

k. Press the STANDBY TRANSMITTER B+ switch and observe that the
STANDBY TRANSMITTER B+ lamp on the TCC illuminates. Press the switch
again to extinguish the lamp.

1. Return the TRANSMITTER DRIVE ADJUST of the standby PGEN to
its original position. This extinguishes the TRANSMITTER FAILURE lamp
and secures the Audio alarm.

m. Turn off the standby transmitter BIAS switch. Observe that
the TRANSMITTER FAILURE lamp illuminates, Audio alarm sounds, and that
the TRANSMITTER 1 STANDBY lamp extinguishes.

2.33




n. Press the SWITCH TRANSMITTERS switch. Observe that a trans-
mitter switeh did not occur. The standby transmitter bias was turned
off in the previous step, therefore, the standby transmitter is
inoperative,

0. Press the STANDBY TRANSMITTER B+ switch and observe that the .

STANDBY TRANSMITTER B+ lamp remains extinguished (no standby
transmitter).

p. Turn on the standby transmitter BIAS switch. Observe that
the TRANSMITTER FAILURE lamp extinguishes and the Audio alarm is

secured. Also observe, that the TRANSMITTER 1 STANDBY lamp illumi-
nates,

2.6.6.3 Perform the the following steps to check the automatic
ftransmitter change sequence:

a, Turn the TRANSMITTER DRIVE ADJUST of an operate PGEN

fully counterclockwise, Observe the OFF AIR lamp illuminate. Thirty
seconds later, observe the following:

(1) Different operate PGENs indicated.

(2) The TRANSMITTER 2 OPERATE, TRANSMITTER 1 STANDBY, and
TRANSMITTER 2 ON ANTENNA lamps extinguish.

(3) The TRANSMITTER 1 ON ANTENNA and TRANSMITTER FAILURE
lamps illuminate and the Audio alarm sounds.

b. Eight seconds later, observe that the TRANSMITTER 1 OPERATE
lamp illuminates.

¢c. Eight to sixteen seconds later, observe the OFF AIR lamp
extinguish.

d. Return the TRANSMITTER DRIVE ADJUST of the now standby PGEN

to its original position. This clears the TRANSMITTER FAILURE lamp
and secures the Audio alarm.

e. Press the SWITCH TRANSMITTERS switch on the TCC. Observe the
following:

(1) The SWITCH TRANSMITTERS lamp remains 1lit during the
pressing of the switch,

(2) The TRANSMITTER 1 ON ANTENNA, TRANSMITTER 1 OPERATE, and
TRANSMITTER 2 STANDBY lamps extinguish.

(3) The OFF AIR, TRANSMITTER 1 STANDBY, and TRANSMITTER 2 ON
ANTENNA lamps illuminate, :

(4) Eight seconds later, observe the TRANSMITTER 2 OPERATE
lamp illuminate.

(5) FEight to sixteen seconds later, observe the OFF AIR lamp

extinguish.
2.6.6.4 This completes the initial operation. Install other equipment’
of the Loran system.
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2.6.7 TCS Input Signals. Table 2.6 is a list of the Input Signals to
the Transmitter Control Set.

Table 2.6. TCS INPUT SIGNALS

JACK OR
EQUTPMENT TERMINAL SIGNAL

EPA J12 PCI High Rate
J13 PCI Low Rate

we J3 ENV TRIG +
J4 ENV TRIG -
Ji High Rate 100 kHz
J2 High Rate MPT
J3 High Rate PC Reset
J4 High Rate PC Set
J5 High Rate Local Interwval
J7 High Rate Local Interval
J8 Low Rate 100 kHz

‘ J9 Low Rate MPT
INPUTS TO 1/F J10 Low Rate PC Reset
TCS J11 Low Rate PC Set

J12 Low Rate ET & EMPT
J14 Low Rate Local Interval

J23A XMTR No. 1 AC Control Voltage Common
J23B IMTR No. 1 Ready Relay

J23D XMTR No. 1 Plate On Return

J23E Antenna Switching, XMTR No. 2 to Antenna
J23F Antenna Switching, XMTR No. 1 to Antenna
J23G Remote DC Common

J23H Ready for Remote Common

J23J Standby XMTR AC Common

J23L | ¥MTR No. 2 AC Control Voltage Common
J23M XMTR No. 2 Ready Relay

J23P XMTR No. 2 Plate On Return

J23R XMTR No. 2 Operate Relay

J238 XMTR No. 1 Ready for Remote

J23T XMTR No. 2 Ready for Remote

J23U Remote Relay

J25 Operate RF

J26 Standby RF
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2.6.8 TCS OQutput Signals. Table 2.7 is a list of the Output Signals
from the Transmitter Control Set.

Table 2.7. TCS Output Signals

J6 High Rate Operate RF

J13 Low Rate Operate RF

J19 TCS Alarm Data
OUTPUTS i/F J28 XMTR No. 1 Drive Waveform
FROM TCS ‘ J30 XMTR No. 2 Drive Waveform

J32 M175 No. 1

J34 ML75 No. 2

J36 XMTR No. 1 ET & EMPT

J38 XMTR No. 2 ET & EMPT

EPA J10 ECD Chart Recorder Drive
J11 LOCAL ENV X-OVER (+ TRIGGER ONLY)

2.7. TAIL DRIVE ADJUSTMENT Tail Drive adjustment procedures apply
only to the WO0678~-19B/GR DROOP module for the AN/FPN-4U/BUA/L45
Transmitters with feedback modification installed.

a. ?he G?oup Droop module (WO678-19B/GR-DR) is used to generate
a tail drive signal for AN/FPN-U4U4/B4A/U5 Transmitters that have the

Feedback modification installed. The Group Droop section of this
module 1is not used.

b. The preliminary adjustments outlined in section 2.7.1.1 are
perfor@ed on the Pulse Generators (PGENS) that are driving the standby
transmitter. This will ensure a drive signal that requires a minimum
of on-air adjustments. This will alsc verify that the module is
operating properly.

g

’ 2.?:1.2 This completes the initial adjustment procedure. Operate the
standby transmitter into the dummy load and check for proper operation

of the equipment.

St

5§

2.7.1.3 ON-AIR ADJUSTMENTS The on-air adjustment of the Group Droop
module will require that the operator be familiar with the effect that
R25 has on the transmitter drive waveform. The following steps are the
suggested method of performing the oh-air adjustments to obtain opti-
mum transmitted signal parameters. All adjustments are made to the
operate PGENs. Place the transmitter to be adjusted .on air.

a. Monitor the transmitted signal from the EPA front panel
OPERATE jack. Trigger the oscilloscope from the PGEN of the rate to

be adjusted.

b. Using the procedure outlined in Paragraph 2.7.1.1, set up the
oscilloscope to monitor the Reference Envelope and the transmitted

signals 5th pulse.

c. If the transmitted tail does not match the level of the
Reference Envelope at 80 usec, adjust the 8th/16th thumbwheel switch
to achieve the closest match. (see figures 2.38 and 2.39)

d. Adijust R25 in small increments so that the transmitted tall
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COMMENTS SOURCE SETTINGS |
GROUND REF: SIGNAL: TRIGGER:
Center of PGEN External
Graticule Front (+)

Panel
Jack .
MODE:
| .Delayed
TRIGGER: Sweep
PGEN »
Scope HORIZONTAL 3}
Trigger Main 1mSec
Jack Delay 20uSeg
VERTICAL:
0.2 V/Div

Figure 2.37.

Transmitter Drive Waveform with Tail Drive

COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
WP REF ENV] External
WP Full (+)
Wave
Rectified
RF MODE :
. Delayed
TRIGGER: Sweep
PGEN
Scope HORIZONTAL:
Trigger Main 1mSec
Jack Delay 20uSeqg
VERTICAL:
1.0 V/Div

Figure 2.38.

RF Waveform and Reference Envelope without Tail Drive

COMMENTS SOQURCE SETTINGS |
GROUND REF: SIGNAL: TRIGGER:
WP REF ENV| Extenal
WP Full (+)
Wave .
Rectified
RF MODE:
Delayed
TRIGGER: Sweep
PGEN
Scope HORIZONTAL:
Trigger Main TmSec
Jack Delay 20uSeg

VERTICAL:

1.0 V/Div

Figure 2.39.

RF Waveform and Reference Envelope with Tail Drive
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2.8 De-installation and Shipping. Paragragh 2.8.1 contains instruc-

tions for the complete de-installation of the TCS units. Paragraph

2.8.2 contains instructions for the de-installation of some of the TCS
units, while maintaining operations. Paragraph 2.8.3 contains .

instructions for the shipping of the unit involved.

2.8.1 De-energize the unit to be de~installed. Disconnect all cables
from the unit. Remove the unit from the equipment rack.

2.8.2 Below are procedures to de-install TCS units, while maintaining
operations:
NOTE
Take local control prior to the removal of any
unit. If the removal of the EPA or TCC takes

too long, the cycle compensaticn loop will jump,
due to OP RF load change and amplitude shift,

a. Standby PGEN(s) - unplug unit, disconnect all cables, and
remove from the equipment rack.

b. Electrical Pulse Analyzer (EPA)
(1) Unplug AC power cord.

(2) Disconnect all cables.

(3) Reconnect W0678-8/PA Interconnect cable to dummy load
(see Figure 2.40 for dummy load internal wiring).

(4) Remove from equipment cabinet.

| R1,519

| © o & o o o o o o o o © | cabinet

| 1 3 12 | Ground
0O 0 o 0o 0o o o o o o o

L = —— |

1J3
Figure 2.40, EPA Dummy Load Internal Wiring
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2.8.2.¢. Transmitter Coupler Control (TCC)
(1) Place transmitters in Transmitter Building Control.
. (2) Unplug AC power cord.
(3) Disconnect all cables.

(4) Reconnect W0678-7/Interconnect cable to dummy load (see
Figure 2.41 for dummy load internal wiring).

(5) Remove from equipment cabinet.

| R1,51Q |

| 6 © o o o ©o o o o o o & | Cabinet

| 1 2 12 | Ground
0O 0 0 o o o o o 0o o o o

L. - - - - —_ — T _— _—

1J2

. Figure 2.41. TCC Dummy Load Internal Wiring

2.8.3 Return the defective unit in the accordance with applicable
instructions. Refer to MIL-E~17555G for packing instructions.
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CHAPTER 3
OPERATION

3.1 Introduction. The Transmitter Control Set provides various alarm
and transmitter status information to the watchstander. It also
routes the drive signal to the transmitter and monitors various
parameters of the transmitfed signal. The Switch Assembly, TCC, EPA,
PGENs, and Waveform Panel have controls and/or indicators listed in
the following paragraphs. The following units either provide infor-
mation to, or act as an interface for, the TCS:

. a. AN/FPN-544 Loran Timing Set(s) (MPT, PCI, LI, 100 kHz, PC Set,
PC Reset).

b. Current Transformer, Pearson Model 1705 (antenna and dummy
load RF).

¢. Status Alarm Unit (displays alarm information).
d. Time Interval Counter Panel (displays timing information).
e. Transmitter/coupler (allows for remote/local control).

3.2 Controls and Indicators.

3.2.1 Switch Assembly. The Switch Assembly (Figure 3.1) contains the
following controls:

REFERENCE DESIGNATION DESCRIPTION

1 EMERGENCY STOP SWITCH These switches (S1 for trans-
mitter #1, S2 for transmitter
#2) provide for the shutdown of
power to the transmitters to
prevent injury to personnel or
damage to equipment. The
switches are connected in series
with other emergency stop
switches located on the station.
The switch is reset by the acti-
vation of the transmitter START
button.
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Figure 3.1.

3.2.2 Transmitter Coupler Control.
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Switch Assembly

The following is a list of the

controls and indicators of the TCC (see Figure 3.2):

REFERENCE DESIGNATION

1 SWITCH TRANSMITTERS
switeh/lamp (S1)

2 AUTOMATIC CONTROL lamp
(DS1)

3 TRANSMITTER 1
OPERATE/STANDRY (DS2)

il OFF AIR lamp (DS6)

5 Audio alarm

6 LAMP TEST switch/lamp

(s4)

DESCRIPTION

Bctivation of this pushbutton
switch remotely switches the
transmitters. When illumi-
nated, this lamp is amber.

"This lamp indicates that the

transmitter switching function
is controlled by the TCC. When

illuminated, this lamp is gr'een..

These lamps indicate whether
Transmitter 1 is coupled to the
antenna or is in a ready state,
with the associated PGEN(s)
providing TDW(s). When illumi-
nated, OPERATE is green and
STANDBY is white,

This lamp indicates the failure
of the operate PGEN(s) or that
the transmitted signal is below
the prescribed antenna current
level. This lamp is normally
off, When illuminated, this
lamp is red.

This audio alarm sounds when a
TRANSMITTER FAILURE, OFF AIR,
or LOW POWER indication is
observed., This alarm is nor-
mally off.

Aectivation of this pushbutton

switech tests all the lamps/LEDs

of the TCC and PGENs. When .
illuminated, the lamp is yellow.




REFERENCE

7

10

11

Figure 3.2. TCC Controls and Indicators

DESIGNATION
AUDIO RESET (83)

LOW POWER lamp (DS5)

TRANSMITTER FAILURE
lamp (DS5)

TRANSMITTER 2
OPERATE/STANDBY (DS4)

TRANSMITTER BUILDING
CONTROL lamp (DS3)

DESCRIPTION

This pushbutton switch secures
the audioc alarm.

This lamp indicates a
transmitter low power or PGEN
low drive level condition that
occurred prior to a transmitter
switch., This lamp is normally
off. When illuminated, this
lamp is red.

This lamp indicates the failure
of the standby PGEN(s), or that
the operate transmitter has been
off air for at least 30 seconds,
or that the standby transmitter
is not in a ready status. This
lamp is normally off. When
illuminated, this lamp is red.

These lamps indicate whether
Transmitter 2 is coupled to the
antenna or is in a ready state,
with the associated PGEN(s)
providing TDW(s). When illumi-
nated, OPERATE is green and
STANDBY is white.

This lamp indicates that the
transmitter switching function
is controlled from the ftrans-
mitter building. When illumi-
nated, this lamp is yellow.
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REFERENCE DESIGNATION

12 STANDBY TRANSMITTER B+

switch/lamp (32)

3.2.3 Electrical Pulse Analyzer. The
indicators of the EPA (see Figure 3.3):

REFERENCE DESIGNATION

1 RATE SELECT switch
(81}

2 SAMPLE NUMBER switch
(S3)

3 Local control indicator
(bPS1)

y PEAK (VOLTS) (DS3)

5 Display

6 ECD (usec) (DS4)

T PEAK/ALTERNATE/ECD

switch (S6)

3.4

DESCRIPTION

This pushbutton switch is used
to energize or de-energize the
standby transmitter's B+ vol-
tage, If the standby transmit-
ter is not in a ready status,
the B+ voltage cannot be ener-
gized. When illuminated, the
lamp is yellow.

following are the controls and

DESCRIPTION

This switch is provided for use
at dual-rated stations. At
single-rated stations, actua-
tion of the switch does not
affect operation.

This is a three digit thumb-
wheel switch. The pulse number
to be sampled is selected by
the setting of the left most
thumbwheel. The half-cycle
number is selected by the
setting of the center and right
thumbwheels.

This indicator is illuminated
(yellow) when the EPA is in
local control. This indicator
is normally on.

This indicator is illuminated
(green) when a peak voltage
measurement is being displayed.

This DPM displays the value of
the quantity measurement.

This indicator is illuminated
{green) when an ECD measurement
is being displayed.

This toggle switch
a selection of the
value of the pulse or half-
cycle peak voltage samples.
The results are displayed on
the Digital Panel Meter. The
switch can be set to PEAK
(measures peak amplitude in
volts), ECD (takes average of

provides for
quantitative
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Figure 3.3. EPA Controls and Indicators
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3.

6

REFERENCE DESIGNATION

8 REMOTE control
indicator (D32)

9 MODE SELECT switch
(s2)

10 REFERENCE ENVELOPE
AMPLITUDE ADJUST

11 FRONT PANEL CONTROL/
REMOTE CONTROL switch
(85)

DESCRIPTION

first pulse and third pulse
(for master) or seventh pulse
{(for secondary)) in egsec, or
ALTERNATE (alternates between
the two). The ALTERNATE and
ECD (usec) settings result in
a blank SAMPLE display unless
the MODE SELECT switch is in
the PULSE NUMBER position.

This indicator is illuminated
(green) when the EPA is in
remote control. This indicator
is normally off.

This switch is a two position
toggle switech which selects
between PULSE NUMBER and HALF-
CYCLE NUMBER mode of operation.
In the PULSE NUMBER position,
the SAMPLE display indicates
peak voltage or ECD of the
pulse selected, depending on
the position of the
PEAK/ALTERNATE/ECD switch. 1In
the HALF-CYCLE NUMBER position,
the SAMPLE display indicates
the peak voltage of the half
cyele of the pulse selected by
the SAMPLE NUMBER thumbwheel
switech. The PEAK/ALTERNATE/ECD
switch must be placed in the
PEAK voltage position when the

mode switech is in the HALF-
CYCLE position.

This is a potentiometer on the
rear of the EPA that allows the
adjustment of the amplitude of
the Reference Envelope signal
available at J9. Refer to
Figure 5.18 for the adjustment
of this potentiometer.

This switch is on the rear of
the EPA and selects EPA control
via either the front panel or
remote control. The remote

‘control option is not used, and

if selected, will disable the
front panel controls, causing
the Display to be blank.




3.2.4 Pulse Generator. The following is a list of the controls and
indicators of the PGEN (see Figure 3.4):

. REFERENCE DESIGNATION

1 1st MPT (NON @ CODED)
2nd MPT (@ CODED)
awiteh (81)

2 PULSE SYNTHESIZER
switehes (82)

3 @ CODE BALANCE
potentiometer
Yy ALLARM - NO TRANSMITTER

DRIVE (DS32)

5 TRANSMITTER DRIVE
ADJUST

6 OPERATE (DS1)

7 DROOF switches
(83)

DESCRIPTION

This two position toggle switch
is used to select the oscillo-
scope trigger for the SCOPE
TRIGGER jack on the front panel.
The selectable triggers are the
first MPT or the second MPT.

The PULSE SYNTHESIZER switches
are used to adjust the ampli-
tude of the sixteen half-cycles
of the Transmitter Drive
Waveform or of the eight full
cycles (using the first eight
thumbwheel switch sections from
the left) of the Transmitter
Drive Waveform. The S1 switch
on the PCON module is used to
select half-cycle or full cycle
control.

This potentiometer is used to
minimize the amplitude
variation (bounce) in alter-
nating phase-coded pulses.

This light emitting diode (red)
illuminates when the TDW signal
level falls below 1 volt
peak-to-peak.

This potentiometer is used to
adjust the amplitude of the
Transmitter Drive Waveform
(TDW).

This light emitting diode
(green) indicates that the PGEN
is supplying the drive signal
to the transmitter.

This seven section thumbwheel
switeh is used to adjust the
amplitude of the second through
the eighth pulses. This switeh
is not used with the Group
Droop module (set all switches
to non)-
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Figure 3.4. PGEN Controls and Indicators

3.2.5 Waveform Panel., The Waveform Panel (Figure 3.5) has the
following control:

REFERENCE DESIGNATION DESCRIPTION

1 SCOPE TRIGGER switch This switch allows for the
selection of the oscilloscope
trigger for the high or low r'ate.

signal(s).
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Figure 3.5. Waveform Panel Control
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3.3 Operating Procedures. Ensure that all units of the TCS are
installed in the cabinet and all programming and operational checks
have been made prior to performing any steps in the following
paragraphs.

3.3.7 Egquipment turn-on., The TCC, EPA, and PGENS are turned on by
plugging the power cords into the power strip in the electrical equip-
ment cabinet.

3.3.2 Modes of operation. The TCS has only the local mode of
operation.

3.3.2.1 Pulse shape monitoring. Refer to Figure 3.6 and the
following steps to monitor the pulse shape:

_ DELAYED GATE
TRIG +/ OUTPUT
WAVEFORM 0SCILLO-
pANEL  RBF BNV CH 4 SCOPE
FWR RF CH B
SCOPE EXT
TRIG TRIG

Figure 3.6. Equipment Setup for Pulse Shape
Monitoring

a. Sef vertical Channels A and B to 0.5 volts per division.

b. Set the oscilloscope to External Trigger mode, Display
Trigger Source to alternate, and Time Base to 1 millisecond per divi-
sion.

¢. Using the Delay Vernier Control, set the Reference Envelope
waveform on the pulse to be checked,.

d. With the Reference Envelope set on the desired pulse, set the
Delay Sweep Control to 10 microseconds per division.

e. The amplitude of the Reference Envelope may be adjusted by
the Reference Amplitude Adjust potentiometer on the rear of the EPA.

3.3.2.2 Pulse amplitude monitoring. Refer to Figure 3.7 and the
following steps to monitor the pulse amplitude:

a. Set vertical Channel A to 2 volts per division.

b. Set vertical Channel B to 5 volts per division.
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SAMPLE CH A WAVEFORM

GATE ~ PANEL
EPA 0SCILLOSCOPE
OPERATE CH B EXT SCOPE
RF . TRIG TRIG

Figure 3.7. BEquipment Setup for Pulse Amplitude
Monitoring

¢c. Connect the Waveform Panel Scope Trigger jack to the external
Trigger input of the oscilloscope. Set the PEAK/ALTERNATE/ECD switch
to ALTERNATE.

"d. Set the MODE SELECT switch to the Pulse Number position.

e. Set the left-hand thumbwheel of the SAMPLE NUMBER switch to
the number of the desired pulse.

f. Set the oscilloscope Time Base to 1 millisecond per division.
g. As the SAMPLE NUMBER switch is changed, the Sample Gate will
move across the oscilloscope to the corresponding pulse, and the peak

voltage/ECD will alternately be displayed.

3.3.2.3 Half-cycle amplitude monitoring. Refer to Figure 3.8 and
the following steps tc monitor the half-cyele amplitude:

a., Set vertical Channel A to 2 volts per division.
b. Set vertical Channel B to & volts per division,

¢, Connect the Waveform Panel SCOPE TRIGGER jack to the External
Trigger I1input of the oscilloscope.

d. Set the EPA PEAK/ALTERNATE/ECD switch to PEAK (VOLTS).
e. Set the EPA MODE SELECT switch to the HALF-CYCLE position.

f. Set the EPA 3SAMPLE NUMBER switch to the desired half-cycle
number,

g. As the SAMPLE NUMBER switeh is changed, the Sample Gate will
move across the scope to the corresponding half-cycle.




. EPA OSCILLOSCOPE WAVEFORM

PANEL |
|
CH B FWR RF
SAMPLE CH 2 ‘
GATE
EXT SCOPE
TRIG TRIG

Figure 3.8, Equipment Setup for Half-Cycle
Amplitude Monitoring

3.3.2.4 Droop and Phase Code menitoring. Refer to Figure 3.9 and
the following steps to monitor droop and phase code;

a. Connect the Waveform Panel SCOPE TRIGGER jack to the External
Trigger input of the oscilloscope.

b. Set vertical Channel 4 to 5 volts per division.

¢c. Set the oscilloscope Time Base to 1 millisecond per division.

EPA OSCILLOSCOPE WAVEFORM
PANEL
OPERATE
RF CH A
EXT SCOPE
TRIG TRIG

Figure 3.9. Equipment Setup for Droop and
Phase Code Monitoring

3.3.3 Equipment turn-off. The TCC, EPA, and PGENs are secured by
removing the plugs from their electrical receptacles. The power to
the cabinet is secured at the wall circuit breaker.

3.3.4 Emergency turn-off., 1In the event of an emergency, power to the
TCS equipment can be secured at the wall circuit breaker.
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CHAPTER 4

THEORY OF OPERATION

4.1 1Introduction. The Transmitter Control Set (TCS) receives signals
from the Loran Timing Set(s), processes these signals, and generates
the drive signals for the transmitters, The TCS monitors the Operate
RF and the status of the transmitters, and provides a means of emer-
gency shut down of the transmitters. The TCS also displays various
alarm information for the station watchstander. Figure 7.1 shows the
Loran~C System Block Diagram. Figure 7.2 shows the Transmitter Control
Set Functional Block Text Diagram.

4,2 Functionai Description.

h.2.1 Switch Assembly. There is a normally closed, manually actuated,
pushbutton switeh on this panel for each transmitter. The switches are
connected in series with the transmitter stop and emergency stop
switches in the associated transmitting equipment (refer to applicable
transmitting set technical manual for location). Depressing a switch
interrupts the control voltage to the holding coil of the transmitter:
blower control relays (refer to applicable transmitting set technical
manual). The switches are used to secure power to the transmitters to
prevent injury to personnel or damage to equipment.

4.,2.2 Transmitter Coupler Control. The TCC monitors the Operate RF
and the status of the transmitters, With the standby transmitter in a
ready status, the standby PGEN(s) providing drive waveform(s), and the
antenna coupler in remote control, the TCC controls the switching of
the transmitters. When the TCC detects a drop below a preset level of
the Operate RF or an operate PGEN failure, the TCC will automatically
switch transmitters. Otherwise, the switching of transmitters is
accomplished by the actuation of the SWITCH TRANSMITTERS switch. The
standby transmitfter's B+ voltage is controlled by the TCC when the
antenna coupler is in remote control. The TCC displays OFF AIR,
TRANSMITTER FATILURE, and LOW POWER conditions.

4.2.3 Electrical Pulse Analyzer. The EPA displays half-cycle ampli-
tude, pulse amplitude, and ECD information. The EPA receives signals
from the I/F Unit and Loran Timing Set(s). The EPA also receives an
oscilloscope (via the Waveform Panel) trigger, which is used to
generate the Reference Envelope. The EPA provides for oscilloscope
viewing of a Local Envelope Crossover trigger, a Full Wave Rectified
RF, a Reference Envelope, and RF signals.

4.2.4 Pulse Generator. The PGEN generates the drive signél required

by the transmitter in order to radiate the standard LORAN-~C pulse.

The drive signal shape is adjustable by the 16-section PULSE
SYNTHESIZER digital thumbwheel switeh., The PGEN also controls droop
compensation and phase code balance. Another output of the PGEN is an
oscilloscope trigger.




4,2.5 Waveform Panel. The Waveform Panel provides a convenient
access to the Full Wave Rectified RF, the Reference Envelope, and a
Scope Trigger. The Envelope Triggers (+ and -) are inputs to the Wave- .

form Panel which are used by the EPA to develop the Reference Envelope.
The Waveform Panel has an "optional'" waveform jack that is not used.

4,2.6 Interface Unit. The Interface.-Unit is an interface between the
transmitters and the Loran Timing Set(s). The Interface Unit receives
signals from the PGENs, TCC, Switch Assembly, Loran Timing Set(s), and
current transformers. Signals are passed to the transmitters, PGENs,
EPA, TCC, and Status Alarm Unit,

4.3 Unit Description.

4,3.1 Transmitter Coupler Control (see Figure 7.14).

4,3.1.1 W0678-5/XMTR CON module (see Figure 7.16). The TTL active
low Transmitter 1 & 2 Operate, Transmitter 1 & 2 Ready & Ready, Remote
and Local signals are inputs to the Transmitter Status section on this
module. These signals are inputs to set-reset circuits, and become
active high signals. The transmitter operate signals are then routed
to the Status Steerage, Loss of Signal Detector, and Transmitter
Selector sections and the W0678-6/XMTR CON DVR module. The loss of
transmitter drive alarms from the PGENs and Operate RF are inputs to
the Loss of Signal Detector section. 1In this section, these signals
are compared to detect an off air condition and triggers the timer
chip to start counting the 30 seconds before a transmitter failure
condition is indicated. This 30 second time period is to prevent a
transmitter switch as a result of a transient overload condition. At
single-rated stations, the PGEN I & II High Rate lines are tied to
ground. The Initialize section resets the OFF AIR and TRANSMITTER
FAILURE circuits on power up or a transmitter switch. The actuation
of the standby transmitter's B+ switch turns on the standby
transmitter's B+ voltage via the W0678-6/XMTR CON DVR module and the
W0678-13/Relay Assembly. The transmitter (from the Transmitter Status
section) and PGEN (from the Loss of Signal Detector section) signals
are inputs to the Status Steerage section., This section generates
alarm condition signals and signals for the lamp driver circuits on
the W0678-6/XMTR CON DVR module., OQutputs of this section are inputs
to the Visual Alarm Generator, Audio Alarm Generator, and Interrupt
Timer Start sections. Other outputs of the Status Steerage section
are signals to the TRANSMITTER 1 STANDBY and TRANSMITTER 2 STANDBY
lamp driver circuits on the W0678-6/XMTR CON DVR-module. Outputs

from the Loss of Signal Detector, Status Steerage, and Interrupt Timer
Start sections are used in the Visual Alarm Generator section to
generate the signals for the TRANSMITTER FAILURE and LOW POWER cir-
cuits, in the W0678-6/XMTR CON DVR module. The LOW POWER signal
becomes active when the TCC is in remote control and a switch has been
made to a transmitter which has low PGEN drive, but not an alarm con-
dition. In the Audio Alarm Generator section, when the transmitter 1s
in local control, the Audio alarm sounds when the LOW POWER and
TRANSMITTER FAILURE circuits are enabled. When the transmitter is in
remote control, the Audio alarm sounds when the TRANSMITTER FAILURE
eircuit is enabled. The Loss of Signal Detector, Status Steerage, and .

Manual Transmitter Command sections input signals to the Interrupt
Timer Start section. The output of this section triggers the 8 Second
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Interrupt Timer section, generating an eight second delay in switching
transmitters. During this eight second delay, the high voltage in the
standby transmitter is brought up to the proper level. This delayed
signal is an input to the W0678-6/XMTR CON DVR module and the
Transmitter Selector section. The SWITCH TRANSMITTERS switch on the
front panel controls the inputs to the Manual Transmitter Command sec-
tion, The Transmitter Selector section inputs are the Remote and
Operate signals from the Transmitter Status section, the 8 second
delayed signal from the 8 Second Interrupt Timer section, and the
Initialize signal. This section generates the Latch and Reset 3ignals
for the W0678-6/XMTR CON DVR module and Standby B+ Control section of
this module. The STANDBY TRANSMITTER B+ switch on the front panel
provides the other inputs to the Standby B+ Control section. The out-
put turns on/off the standby transmitter's B+ voltage, when the TCC is
displaying AUTOMATIC CONTROL.

4.3.1.2 WO0678-6/XMTR CON DVR (see Figure 7.18). This module contains
nine lamp drivers, one alarn driver, and four relay driver circuits.
Each circuit generates two outputs. One output latches or resets a
relay, lights a lamp, or sounds an alarm. The other output is pro-
vided for computer control. The computer control outputs are not pre-
sently used. The inputs to the circuits are generated on the
W0678-5/XMTR CON module. The C-LDR-2 and C-LDR-5 Lamp Drivers also
have inputs from the respective Relay Drivers. The LAMP TEST switch
on the front panel also activates the lamp drivers and the alarm
driver,

4.3.1.3 W0678/Relay Assembly (see Figure 7.15). The Relay Assembly
acts as a DC/AC convertor for the signals to the transmitter from the
TCC and as an AC/DC convertor for the signals to the TCC from the
transmitter. The signals from the TCC, to switeh the transmitters,
are sent through relays K1 and K3. Relay K3 is a latching relay that
is used to place the transmitters in remote or local control. Relays
K4 through K7 are the AC/DC converting relays. The Xmtr No. 1 & 2
Ready and Xmtr No. 2 Operate AC signals are sent to the TCC through
these relays.

4.3.2 Electrical Pulse Analyzer (see Figure 7.20).

4.3.2.1 W0678-34/GATCON module (see Figure 7.22)., Local Interval
(high and low rate) and Remote and Local Rate Select signals are
inputs to the Rate Select Circuit section of this module. The Local
and Remote Rate Select signals are used to generate the Rate Select
signal. The Rate Select and Local Interval signals are used to
generate the Strobe Enable and Initiate Sequence signals. Local Mode
Select, Local/Remote Select, and Remote Mode Select signals are routed
to the Mode Select Circuit section to generate the Mode Select signal,
The % Cycle From Bi-Directional 1-8hot, Initiate Sequence, 1% Cycle
Pulse Select (from ECD module), and Selected MPTs (from ECD module)
signals are also sent to the Mode Select Circuit section. The Count
Waveform is generated from these signals. The binary bits of the
pulse or half cycle selected for measurement are inputs to the Address
Control Circuit section. The Strobe Enable and Relatch signals are
sent to this section tc transfer the binary bit information to the
Data Strobe Generator section. Inputs to the Data Strobe Generator
section (Count Waveform, Pulse/lp Cycle/(Remote) Select, Strobe Enable,
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Initiate Sequence, and binary bits from the Address Control Circuit
section) are used to generate the Data Strobe signal (see Figure
5.22). Data sStrobe occurs once each interval and corresponds in time
to the particular pulse (or half-cycle of the pulse) selected by the
SAMPLE NUMBER switches. Sixty-four Data Strobes are generated prior
to the start of the DPM measurement. Mode Select, Rate Select, and a
trigger from the Address Control Circuit section are used to generate
the Relatch signal in the Data Control Circuit section. Also
generated in this section are Convert (for the DPM to start
measurement), Data Ready (not used), ECD/VP Toggle (for the ECD
module), and Peak Detector Reset (see Figure 5.21), from Initate
Sequence, EQC, EOC, Relatch, and the divide-by-64 output signals. The
divide-by-64 circuit is used to count the sixty-four Data Strobes
generated on this module.

4.3.2.2 W0678-18C/ECD module (see Figure 7.24). The ATTN RF from the
WO0678-11A7CLP ATTN module enters the RF Deriver section of the ECD
module, which is an active allpass filter-and-add. This filter-and-
add produces a derived LORAN-C pulse having an amplitude null and a
phase reversal on the leading edge. This occurs at 18 microseconds
after the start of a pulse having an ECD of zero. The ATTN RF is also
hardlimited in the Pulse Hard Limiter section. The resulting TTL
signal is used to gate the programmable amplifier of the RF Detector
section and to synchronously detect the derived pulse. The detected
signal enters a two-pole lowpass active filter with 11 kHz cutoff,
whiech smooths the signal, to form a derived envelope (see Figure
5.27). This derived envelope is initially negative, crossing zero at
forty microseconds, then becoming positive, for a zero ECD pulse. The
Envelope Hard Limiter section converts the derived envelope to TTL
levels; low before the crossover and high after. The hardlimited en-
velope is outputted at pin 51 of the module, where it is "wire ANDed"
with the Clip Attenuator Gate generated on the W0678-11A/CLP ATTN
module. The "ANDed"™ signal is jumpered to the Envelope Start Cycle
Stop Generator section via pin 42 of the ECD module. On the pulse
selected by the Sample Strobe Generator, MPT Count and Select, and PCI
Synchronizer sectionsj the Envelope Start Cycle Stop Generator section
generates a Local Envelope Crossover triggsr, which goes high at the
crossover and returns low at the next RF zero crossing. The ECD
Voltage Generator section converts the 0 to 10 microsecond pulse width
of the trigger (which corresponds to an ECD of =5 to +5 microseconds)
to a -5 to +5 volt level to drive the Digital Panel Meter via the DPM
Combiner Driver section. This level is also shifted and scaled to
provide a chart recorder drive signal of either 0 to 1 milliampere or
0 to 5 volts full scale. The DPM Combiner Driver section selects
either the ECD or pulse peak voltage for display by the DPM, scales
the DPM voltage to a range of -1 to +1 volts, sets the decimal point
location on the DPM, and lights the ECD (usec) or PEAK (VOLTS) indica-
tors, as controlled by the PEAK/ALTERNATE/ECD switch. The center
position (ALTERNATE) of this switch allows the ECD/VP Toggle waveform
from the W0678-3A/GATCON module to toggle the state of this section
and alternately display ECD and peak volts. The high-goling Initiate
Sequence signal from the W0678-3A/GATCON module enables the MPT Count
and Select section to count the MPTs from the start of PCI interval A
of the selected rate. The MPT Count and Select section also enables
the Sample Strobe Generator section to initiate an ECD measurement on
the first pulse of PCI interval B (positive phase code) and the nega-
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tively coded seventh pulse (secondary) or third pulse (master) of PCI
interval A. The grounding of EY or E5 to E3 programs, respectively,
the HI or LOW rate for master. A selected MPT corresponding to the
setting of the pulse number, on the SAMPLE NUMBER switch, is output to
the Peak Detector module. '

4.3.2.3 WO0678-4/PK DET module (see Figure 7.26). In response to an
externally applied trigger (positive or negative), the Reference
Envelope Generator section generates the adjustable Reference Envelope
waveform. A Clipped RF signal from the W0678-11A/CLP ATTN module is
sent to one of the active two-pole Butterworth low-pass filters. The
output of this filter is a clipped filtered RF of 10V positive and 8V
negative amplitude. This clipped filtered RF is sent to the Tri-State
Discriminator section, This section generates two hardlimited RF
signals (180 degrees out-of-phase) to control the Fullwave Rectifier
section. The Count Waveform (see Figure 5.30) and the Count Waveform
(for the Peak Detect and Hold section) are also outputs of the
Tri-State Discriminator section, These outputs consist of a hard
limited signal of +4V amplitude. An Operate RF (Attenuated) from the
W0678-11A/CLP ATTN module is sent to the other low-pass filter on this
module. The output of this filter is a filtered attenuated RF of 6V
positive and 8V negative amplitude., This signal is then sent to the
Fullwave Rectifier section. A full wave rectified RF is developed in
this section and is sent to the Peak Detect and Hold section. This
full wave rectified RF is also fed through a voltage follower
(buffered), then is sent to the EPA rear panel jack, J4. The Peak
Detect and Hold section generates_a Sample Gate sigmal from the Data
Strobe, Peak Detector Reset, and Count Waveform signals. This section
also uses an inverted Sample Gate signal, a full wave rectified RF
(from the Fullwave Rectifier section), and the Peak Detector Reset
signal to detect and hold the peak value of the full wave rectified RF
during the sample pericd. This DC level (see Figure 5.29) is then
sent to the W0678~18C/ECD module.

h.3.2.4 W0678-114/CLP ATTN module (see Figure 7.28). The resistors
and potentiometer in the Attenuator section provide passive attenua-
tion of the Operate RF and a means of calibrating the DPM. 1In the
Limiter section of this module are five resistors (R1, R2, R3, R7, and
R8). Four of these resistors (R1, R2, R3, and R8) are used to limit
the current through the front panel LED indicators (DS1 through DSU).
R7 forms a voltage divider with R1, located on the EPA rear panel.
When the Operate RF input to the EPA exceeds 30V peak=-to-peak, the
Clipper section of the W0678-11A/CLP ATTN module clips the operate RF
to 30V peak-to-peak. The Selected MPTs signal from the W0678~18C/ECD
module is sent to the Delay Gate Generator section. 1In this section,
a 15 sec gate (see Figure 5.31) is generated and coupled to the out-
put of the Envelope Hard Limiter section of the W0678-18C/ECD module.
This is done to ensure that spurious transitions of the hardlimited
envelope cannot cause erroneous ECD indications.

4.3.2.5 Digital Panel Meter. Upon receipt of the Convert signal from
the W0678-3A/GATCON module, peak volts or ECD analog voltages received
from the W0678-18C/ECD module are measured. The DPM converts and
displays the peak volts or ECD on a three-and-a-half digit panel
display. After the DPM completes the conversion, it sends an EOC
signal to the W0678-34/GATCON module.
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4,3.3 Pulse Generator (see Figure 7.30).

4.3.3.1 W0678-1/PSYN module (see Figure 7.32). The Multiplying
Digital to Analog Convertor section of this module receives the 100-kHz
sine wave input from the timer set. Data control words from the Cycle .
Data Control section of the Pulse Control module are also inputs to
the Multiplying Digital to Analog Convertor section., These control
words control the amplitude of the individual 100-kHz cycles. The out-
put of this section is a preshaped version of the Transmitter Drive
Waveform. This waveform is an input to the Switched Inverting
Amplifier section, where it is phase coded. Phase code balance is
provided via the front panel @ CODE BALANCE potentiometer, which pro-
vides an amplitude balance between the positive and negative half
cyceles. The output is a phase coded signal, which along with data
control words from the Pulse Data Control section of the Pulse Control
module are inputs to the Gain Control Amplifier section. This section
acts as a multiplying analog-to-digital convertor to provide pulse
droop compensation and an ungated, amplitude modulated Transmitter
Drive Waveform (TDW) is outputted. This signal is buffered in the
Amplifier section and output to the front panel TRANSMITTER DRIVE
potentiometer via the W0678-19B/GR DROOP module (at single-~rated sta-
tions, the signal is output directly to the front panel). The signal
returns to the Amplifier section where it is again buffered, then
enters the Gating Power Amplifier section. This section controls the
start of the TDW by using the 500-usec Gate-H and Gate-L signals from
the Tail Gate Generator section of the W0678-19B/GR DROOP module. The
timing of the Gate-H and Gate-L signals is controlled by the Envelope
Timing Adjust (ETA) switch on the timer or Remote Control Interface
(RCI) by controlling the MPT timing. This section outputs a balanced
Transmitter Drive Waveform to the transmitters via the Interface Unit,
and signals to the Lost Signal Detector section (see Figures 5.34 and
5.35). A loss of the drive waveform generates a No Transmitter Drive
signal to the TCC and will light the ALARM-NO TRANSMITTER DRIVE LED on
the front panel of the PGEN. The Transmitter 1 & 2 QOperate and Lamp
Test signals are also inputs to the Lost Signal Detector section.
These signals light the correct LED (ALARM or OPERATE) .

4,3.3.2 W0678-19B/GR DROOP module (see Figure 7.34). The MPTs of
poth rates are inputs to the Droop Generator and Filter section. The
programming (paragraph 2.6.2) and adjustments (paragraph 2.7.2) of the
low pass filters generate the droop compensating waveforms in this
section. Pulse droop compensation is produced by using the rate of
interest MPTs. The other rate MPTs are used to produce a dynamic com-
pensation waveform as the two rates move with respect to each other.
The droop compensating waveforms are inputs to the Group Droop Summing
Amplifier section. This section produces a 1-volt reference level and
sums the compensating waveforms with the 1-volt reference level to
produce a composite, compensation waveform (see paragraph 2.7.2).
Inputs to the Tail Gate Generator section are Local Interval and the
80-pusec Gate-L signal from the Control section of the W0678-2/PCON
module. The 80-usec Cate-L signal is used to generate two 500-usec
gates (Gate-H, Figure 5.36, and Gate~L) used by the Gating Power
Amplifier section of the W0678-1/PSYN module. The 500-usec Gate-L
signal and Local Interval are used to generate a tail gate signal for .

the Pulse Tail Generator section of this module. This section uses
the tail gate signal to superimpose an exponentially decaying, tail
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shaping waveform on the composite, compensation waveform from the Group
Droop Summing Amplifier section. The decay time constant is varied by
the adjustment of R25. This signal is used to modulate the ungated,
amplitude modulated TDW in the Hundred Kilohertz Modulator section.
This provides dynamic droop compensation and a controlled tail for the
drive pulses., The 500-usec Gate-L signal and the Phase Code-H 51gnal
from the Phase Code Control section of the W0678-2/PCON module are used
to produce a Reclocked Phase Code-H signal in the Phase Code Reclock
section., This signal is an input to the Switched Inverting Ampllfler
section of the W0678-1/PSYN module. Also present on this module is the
Deccajector Summing Amplifier section, This section is only wired for
use on the W0686-20/GR DROOP module. The Deccajector Summing Amplifier
section sums the deccajector outphasing sighals with the 100 kHz used
to produce the drive waveform., This prevents interference to DECCA
navigation eguipment by LORAN-C transmitters.

4.3.3.3 W0678-2/PCON module (see Figure 7.36). The Local Interval
(see Figure 5,40), 100-kHz sine wave (see Figure 5.39), and MPT-H (see
Figure 5.46) signals are inputs to the Control section of this
module. These_.inputs are used to generate the Gate-L and Gate-H sig-
nals., At single-rated stations not employing tail drive, both signals
are inputs to the W0678-1/PSYN module. At dual-rated stations, the
80-usec Gate-H signal is not used, and the 80-usec Gate-L signal is a
W0678~19B/GR DROOP module input. The switch, S1, allows for the
selection of half drive cycle or full drive cycle control with the
PULSE SYNTHESIZER thumbwheel switches, A threshold detector is used
to determine the zero crossing of the 100-kHz sine wave., This is used
to generate a timing control waveform for the Cycle Selection section.
This section uses the timing control waveform to select the front
panel PULSE SYNTHESIZER switch digit to be read. The Pulse Selection
section uses the timing control waveform to select the proper front
panel DROOP switch digit. The Cycle Data Control section has inputs
from the PULSE SYNTHESIZER thumbwheel switches and outputs data
control words to the Multiplying Digital to Analog Convertor section
of the W0678-1/PSYN module. The Pulse Data Control section has inputs
from the DROOP thumbwheel switches and outputs data control words to
the Gain Control Amplifier section of the W0678-1/PSYN module. The
Scope Trigger Generator section uses inputs from the Pulse Selection
section, the Gate-L signal and the position of the front panel SCOPE
TRIGGER switch (31) to generate a scope trigger from the 1st or 2nd
MPT. "The Phase Code Control section uses Phase Code Set and Reset
(see Figures 5.42 through 5.45) from the Loran Timing Set(s) and the
inverted Local Interval from the Control section to generate the Phase
Code-H signal for the Phase Code Reclock section of the W0678-19B/GR
DROOP module (at stations with tail drive). At stations without tail
drive, the Phase Code-H signal is generated for the Switched Inverting
Amplifier section of the W0678-1/PSYN module.

4.3.4 Interface Unit {(see Figure 7.38). The Interface Unit distri-
butes signals to ofther unlts. This unit receives the Operate RF from
the Current Transformer through a balanced, 100-ohm, double shielded
cable. Two hybrid power splitters receive this signal. One splitter
outputs two in-phase RF signals to the Loran Timing Set(s) (for the
cycle compensation loop); the EPA and TCC receive an inverted RF
signal from the other splitter. If either in-phase output is unused
(single-rated operation), it must be terminated in 50 ohms.
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4.4 Time-ladder Diagrams. Figures 4.1 and 4.2 are the time-ladder
diagrams for master and secondary stations, respectively. The signals

are received by the TCS equipment from the Loran Timing Set(s). The

Local Interval starts 500 usec before the first MPT and ends 1,400

usec after the last MPT. The master station's Local Interval is .

10,900 usec long, and the secondary station's Local Interval is 8,900
psec long. Phase Coding of the MPTs occur between the Phase Code
Reset (starts the negative @ code) and Phase Code Set (starts the
positive @ code) pulses.
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Figure 4.1, Master Station Time-Ladder Diagram
(Non-Existing Rate 10,000}
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Figure 4.2. Secondary Station Time-Ladder Diagram
{Non-Existing Rate 10,000}




CHAPTER 5
MAINTENANCE

5.1 Maintenance Policy. The Inventory Control Point (ICP) designates
the maintenance policy, which is found in E/GICPINST 4408.1 (series).

NOTE

Insure that proper care is taken while
performing the following checks, mea-
surements, or adjustments, as improper
procedures may cause an OFF AIR condi-
tion.

5.2 Preventive Maintenance., If the following checks fail, refer to
paragraph 5.3 for corrective maintenance,

5.2.1 Electrical Equipment Cabinet. Perform the following inspec-
tions quarterly: :

a. Inspect the cabling and wiring for frayed, damaged, or broken
wiring, and repair as necessary.

b. Inspect the power receptacle strip and power cords for
damaged or exposed leads, and repair or replace as necessary.

¢. Inspect the ground system to ensure that there are no breaks,
and repair or replace as necessary.

d. Inspect the cabinet power cable to ensure that it is in good
condition and not exposed.

5.2.2 Switch Assembly., Perform preventive maintenance procedures in
accordance with local directives.

5.2.3 Transmitter Coupler Control. Periodically use the TCC to
routinely switch transmitters.

5.2.4 Electrical Pulse Analyzer. In conjunction with the station
inspection, adjust the W0678-11A/CLP ATTN module as outlined in
paragraph 5.3.3.2.c.

5.2.5 Pulse Generator. Perform preventive maintenance procedures in
accordance with local directives,

5.2.6 Waveform Panel. Perform preventive maintenance procedures in
accordance with local directives.

5.2.7 Interface Unit. Perform preventive maintenance procedures in

accordance with local directives.




5.3 Corrective Maintenance. There are no troubleshooting guides for
the Switch Assembly, Waveform Panel, and Interface Unit. If problems
occur with these units, replace the unit according to E/GICPINST

4408.1 (series),

5.3.7T Troubleshooting guide.

5.3.1.1 Transmitter Control Set. The troubleshooting guide for the
Transmitter Control Set is shown in Figure 5.1.

5.3.1.2  Switech Assembly. There is no troubleshooting guide for the
Switch Assembly.

5.3.1.3 Transmitter Coupler Control. The troubleshootiﬁg charts for
the TCC are shown in Figures 5.2 and 5.3.

5.3.1.H4 Electrical Pulse Analyzer. The troubleshooting charts for
the EPA are shown in Figures 5.4 through 5.9.

5.3.1.5 Pulse Generator. The Lroubleshooting charts for the PGEN are
shown in Figures 5.170 and 5.11.

5.3.1.6 Waveform Panel. There is no troubleshooting guide for the
Waveform Panel. .

5.3.1.7 Interface Unit. There is no troubleshooting guide for the
I/F Unit.
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IS OPPOSITE
RATE MPT PRES-
ENT AT J7-7? REFER
TO (FIGURE 7.31)

CORRECT INPUT AS NECES-
SARY. REFER TO (FIGURE
7.31)

DOES PROBLEM
STILL EXIST?

PROBLEM CORRECTED

ARE WAVEFORMS
OF NOTE 4 PRESENT?

CORRECT INPUTS AS NECES-
SARY. REFER TO (FIGURE
7.31)

DOES PROBLEM
STILL EXIST?

PROBLEM CORRECTED

(TABLE)
vortaeE  |upper LimiT| Low. LimiT »m"_u‘___ﬂ_.m
+5.0V +5.25V +4.75V 1.4mv
v%mmz -15.0V ~15.5V -14.5V 2.8mv
+15.0v +15.5V +14.5V 2.8 mv




IS 100 kHz
TAIL PRESENT AT

YES
TP3 (DRANGE) OF GROUP

DROOP MODULE?
FIGURE 5.47)

ARE WAVEFORMS
OF NOTE 3 PRESENT?

CORRECT INPUTS AS

NECESSARY (REFER TO FIG-
URE 7.31)

DOES PROBLEM
STILL EXIST?

REPLACE GROUP DROOP
MODULE

PROBLEM CORRECTED




ARE WAVEFORMS
OF NOTE 4 PRESENT?

CORRECT INPUTS AS NECES-
SARY. REFER TO (FIGURE
7.31)

DOES PROBLEM
STILL EXIST?

PROBLEM CORRECTED

REPLACE PSYN MODULE

NO

PROBLEM CORRECTED
(NOTE 2)

DOES PROBLEM
STILL EXIST? (NOTE 1)

PROBLEM CORRECTED

(NOTE 2)

CHECK R1, R2 AND CHASSIS
WIRING. (FIGURE 7.31)
CORRECT AS NECESSARY

DOES PROBLEM
STILL EXIST?

PROBLEM CORRECTED

REQUEST INTERMEDIATE
LEVEL ASSISTANCE

USING PROCEDURES IN
PARAGRAPH 5.3.3.3 CHECK
DIGITRAN SWITCHES
CORRECT AS NECESSARY

DOES PROBLEM
STILL EXIST?

PROBLEM CORRECTED

DOES PROBLEM
STILL EXIST?

PROBLEM CORRECTED

POWER SUPPL
VOLTAGES 15, —-15,
5 VDC. REFER TOIFIG-
URE 5.32 and TABLE)
ARE VOLTAGES WITHI IMITS?

NO

ADJUST POWER SUPPLY FOR
PROPER VOLTAGE AND RIP-
PLE. REFER TO PARAGRAPH
5.3.3.1 FOR ADJUSTMENT
PROCEDURES

ARE VOLTAGES
NOW WITHIN LIMITS?

REPLACE POWER SUPPLY
AND ADJUST

DOES PROBLEM
STILL EXIST? (NOTE 1)

PROBLEM CORRECTED
(NOTE 2)

Figure 5.11. Pulse Generator (PGEN)

Troubleshooting Flow-Chart (Sheet 2
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YES

ARE WAVEFORMS

DOES PROBLEM
STILL EXIST? (NOTE 1)

PROBLEM CORRECTED
(NOTE 2)

DOES PROBLEM
STILL EXIST?

PROBLEM CORRECTED

REPLACE PSYN MODULE

OF NOTE 3 PRESENT?

CORRECT INPUTS AS NECES-
SARY. REFER TO (FIGURE
7.31)

DOES PROBLEM
STILL EXIST? (NOTE 1)

REPLACE PCON MODULE

PROBLEM CORRECTED
(NOTE 2)

NOTES:

DO ALL
FRONT PANEL

IF REPLACEMENT OF MODU

LE DOES NOT CORRECT PROBLEM,

RE-INSERT ORIGINAL MODULE.
RETURN DEFECTIVE MODULES IAW E/GICP INSTRUCTIONS.

(A)
(B
(cl

(A)
(B)

LOCAL INTERVAL FIGURE 5.40.
100 kHz FIGURE 5.39.
MPT FIGURE 5.41.

PHASE CODE SET FIGURES 5.44 AND 5.45.
PHASE CODE RESET FIGURES 5.42 AND 5.43,

CHECK FUSE ON REAR OF
POWER SUPPLY. REPLACE IF



 of 2)
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5.3.2 Test point data,

5.3.2.1 Transmitter Coupler Control. Figure 5.12 shows the location
. of the volTage test and adjustment points of the power supplies in the

TCC. Figure 5.13 shows the locations of the test points of the mod-
ules of the TCC. Figure 5.13 also shows the location of a potentiome-
ter (R8) of the Transmitter Control Module. The test point waveforms
are TTL level waveforms.

+5 \:'DC ADJ.
+15 VDC ADJ' —15VDC ADJ.
1y pe N
124 V.DC COMMON

+24VDC ¢ +24VDC ADJ.

&

b: ‘:
-

{Ps2)

-
GND+ —15 VDC +5 VOC
+15'VDC

Figure 5.12. Voltage Test Point and Adjustment Locations
of the TCC Fower Supplies

™ R8 TP XMTR CONTROL
> K K s MODULE
R ¥
5 ¥ o o
..
L ¥,

xmrnc&m.ovn Tﬂ 5
MODULE
Figure 5.13. Test Point and Potentiometer Locations of the
TCC Mcdules
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5.3.2.2 Electrical Pulse Analyzer. Figure 5.14 shows the loca-
tions of the voltage test and adjustment points of the (PS1) power
supply of the EPA. It also shows the location of the test points and
R10 of the Clip Attenuator module. Figure 5.15 shows the test point
locations of the Peak Detector, Gate Control, and ECD modules.
Figures 5.16 to 5.31 show the waveforms of various jacks and test

points of the EPA.

+5 VvDC ADJ.
»

H5VDCADJ. /' _16VDCADJ. +5VODC
Ll L4 &

L

-
&
»

—15vpCes**™""

Figure 5.14, PS1 and CLP ATTN Test Point and
Ad justment Locations

GATCON MODULE
&
™ TP TP10 TP10 &

&
&
*
L4

&
TP11 PK DET MODULE

Figure 5.15. PK DET, GATCON, and ECD Test Point Locations




COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
EPA

Center OPERATE (+)
RF jack. External
Coaxial MODE :
Cable.
TRIGGER: Main
PGEN Sweep
EPA SETTINGS SCOPE HORIZONTAL:
RATE Either| TRIGGER
MODE Either| jack w/ 20 us/Div
SAMPL 1st MPT VERTICAL:
NO. Any gelected 2 v/Div
Figure 5.16. Operate RF Waveform
COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Two divi- FWR RF
sions below jack (J1) (=)
center. on Wave- External
form
Use coaxial Panel. MODE:
Cable for | Main
signal TRIGGER: Sweep
source, PGEN
| EPA SETTINGS SCOPE HORIZONTAL:
RATE | Either| TRIGGER
MODE Either| jack w/ 20 us/Div
SAMPL 1st MPT VERTICAL:
NO. Any selected 1 v/Div

Full Wave Rectified RF Waveform

COMMENTS SOURCE SETTINGS

GROUND REF: SIGNAL: TRIGGER:

Three divi- | REF ENV (=)

sions below jack (J2)] External

center, on Wave-

AMPLITUDE: form | NOTE

Adjustable Panel. MODE:

using pot Coax Cablel Delayed

R1 on rear TRIGGER: Sweep

of EPA. PGEN HORIZONTAL:
EPA SETTINGS SCOPE 20 us/Div
RATE Eitherl TRIGGER (Main Sweep
MODE | Either| Jjack w/ | 0.2 ms/Div)
SAMPLE 1st MPT VERTICAL:
NO. Any selected 1 v/Div

ote: Conneét WP J3 to the

oscllloscope delayed gate output.

I no

waveform is present, move the connection to WP Jhi.

Figure 5.18.

-Reference Envelope Waveform
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COMMENTS

SOURCE

SETTINGS
“ _ GROUND REF: SIGNAL: TRIGGER:
* : . SAMPLE
\ o - Two divi- GATE jack (+)
rrrrrrrrrrrrrrrrrrr zégﬁzrbelow on EPA. External
‘ Coaxial | MODE:
Cable. Main
TRIGGER: Sweep
| | . PGEN
RN ‘. H_H_‘_ EPA SETTINGS | SCOPE HORIZONTAL:
bebFEPEPEEEE dd | RiTE [Either] TRIGGER
“ I MODE Pulse Jack w/ 10 us/Div
: S SAMPLE 1st MPT [ VERTICAL:
S R LR £ — NO., Any . selected | 1.0 v/Div
Figure 5.19. Sample Gate Waveform
COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
One divi= LOCAL ENV
sion below X-0QVER (+)
center, Trigger External
: jack on
Signal widthl EPA rear. MODE:
varies with | Cocax Cable] Mailn
ECD. TRIGGER: Sweep
PGEN
EPA SETTINGS SCOPE HORIZONTAL:
RATE Either] TRIGGER
MODE Either| Jjack w/ 10 us/Div
SAMPLE 1st "MPT VERTICAL:
NO. Any selected | 1.0 v/Div

Figure 5.20. Local

Envelope Crossover Trigger

COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
“Two divi- TP1 Brown (+)

sions below | of GATCON External
center. Module.
MODE :
x1 Probe. Main
TRIGGER: Sweep
PGEN
EPA SETTINGS SCOPE HORIZONTAL:
RATE Eitherl TRIGGER
MODE Either| jack w/ 100 us/Div
SAMPLH 1st MPT VERTICAL:
NO. Any selected | 1.0 v/Div

Figure 5.21.
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COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
One divi- GATCON (+)
sion below Module External
center, TPU (Yel=-
PULSE MODE: low).
see Note 1. . MODE:
HALF CYCLE x1 Probe. Main
MODE: see TRIGGER: Sweep
Note 2. Stby Timer
EPA SETTINGS | TP7 (Red)} [ HORIZONTAL:
RATE | Either| E,F, or G
MODE Either| Module 500 us/Div
SAMPLE (DRRG) of | VERTICAL:
NO. Any sel., rate [ 2.0 v/Div
Notes: 1. Cate moves in time from pulse to pulse. 2. Gate width
increases with sample number.
Figure 5.22. Data Strobe Waveform
COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center. ECD (+)
Module External
Waveform TP1
changes (Brown).
with change MODE
of ECD and x1 Probe.| Delayed
DC level TRIGGER: Sweep
of GRI. Stby Timer| HORIZONTAL:
EPA SETTINGS | TP7 (Red) 10 us/Div
RATE | Either] E,F, or G| (Main Sweep
MODE Either| Module 0.2 ms/Div)
SAMPLE (DRRG) of | VERTICAL:
NO. Any sel. rate 2.0 v/Div
Figure 5.23. ECD Ramp Voltage Waveform
COMMENTS SQURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
ECD
One divi- Module (+)
sion below TP2 External
center (Red).
MODE:
x1 Probe.] Delayed~
TRIGGER: Sweep
Stby Timer| HORIZONTAL:
EPA SETTINGS | TP7 (Red) | 5 us/Div
RATE Either| E,F, or G| (Main Sweep
MODE | Either] Module 0.1 ms/DPiv)
SAMPL (DRRG) of | VERTICAL:
NO. Any gsel. rate 2.0 v/Div

Figure 5.24., MPT Count and Select Strobe Generator Waveform
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COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
One divi- ECD (+)
sion below Module External
center. TPY
{Yellow).
MODE
x1 Probe.| Main
TRIGGER: Sweep
.Stby Timen
EPA SETTINGS | TP7 (Red) [ HORIZONTAL:
RATE Either| E,F, or G
MODE Either| Module 1 ms/Div
SAMPLE (DRRG) of | VERTICAL:
NO. Any sel. rate 2.0 v/Div
Figure 5.25. MPT Count and Select (Output of U17) Waveform
COMMENTS SQURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
One divi- ECD (+)
sion below Module External
center TP5
{(Green).
MODE:
x1 Probe.| Delayed
TRIGGER: Sweep
Stby Timer| HORIZONTAL:
EPA SETTINGS | TP7 (Red) 2 us/Div
RATE Either| E,F, or G| (Main Sweep
MODE Either| Module 0.1 ms/Div)
SAMPL (DRRG) of | VERTICAL:
NO. | Any sel. rate 2.0 v/Divy

Figure 5.26.

Half Cycle Pulse Select Waveform

COMMENTS SQURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
One divi- ECD (+)
sion below Module External
center TP7
{Violet).
MODE:
x1 Probe.] Delayed
TRIGGER: Sweep
. Stby Timer| HORIZONTAL:
EPA SETTINGS | TP7 (Red) [ 50 us/Div
RATE Either| E,F, or G| (Main Sweep
MODE [ Either| Module 0.1 ms/Div)
SAMPLE (DRRG) of | VERTICAL:
NO. Any sel. rate 1.0 v/Div

Figure 5.27.
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COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center. ECD (+)
Module External
-TP10
(Brown}.
MODE:
Amplitude |} x1 Probe. Main
may vary. TRIGGER: Sweep
Waveform
EPA SETTINGS Panel HORIZONTAL:
RATE Either| SCOPE
MODE Either|] TRIGGER 1 ms/Div
SAMPLE Jjack VERTICAL:
NO. Any 1.0 v/Div
Figure 5.28. Attenuated RF
COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Two divi- PK DET (+)
sions below | Module External
center. TP3
SWEEP: Note 1 (Orange).
PEAK AMP: MODE:
Note 2 x1 Probe. Main
TRIGGER: Sweep
Waveform
EPA SETTINGS Panel HORIZONTAL:
RATE Either{ SCOPE
MODE Either] TRIGGER 200 ms/Div
SAMPLE Jack VERTICAL:
NO. Any 1.0 v/Div

Notes: 1.

2-

selected and transmitter output.

Entlre waveform may not be retained for complete sweep
{sweep speed extremely slow).

Dependent upon half cycle

Figure 5.29. Peak Volts Wavefornm
COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Two divi- PK DET (=)
sions below Module External
center TP6
(Blue).
MODE:
x1 Probe.| Delayed
TRIGGER: Sweep
Waveform | HORIZONTAL:
EPA SETTINGS Panel 10 us/Div
RATE Either| SCOPE (Main Sweep
MODE | Either] TRIGGER 0.2 ms/Div)
SAMPLE jack VERTICAL:
NG. Any 1.0 v/Div

Figure 5.30.

Count Waveform
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COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
One divi- CLIP ATTN (+)
sion below Module External
center TP1
(White).
MODE:
x1 Probe.] Delayed
TRIGGER: Sweep
Stby Timer| HORIZONTAL:
EPA SETTINGS | TP7 (Red) 5 us/Div
RATE Either| E,F, or G| (Main Sweep
MODE Either| Module 0.2 ms/Div)
SAMPLE (DRRG) of | VERTICAL:
NO. Any sel. rate 2.0 v/Div

Figure 5.31.
Limiter Waveform

5.3.2.3 Pulse Generator.

Switching Gate Output to Envelope Hard

Figure 5.32 shows the vcltage test and
adjustment points of the power supply in the PGEN.
the locations of the test points of the modules of the PGEN.

Figure 5.33 shows

Figure

5.33 also shows the location of various potentiometers of the

W0678-19B/GR DROOP module.

forms of the various test points of the PGEN modules.
are shown with the timers configured for a secondary station.

+15 VDC ADJ.  —15 VDC ADJ.
JHEVDC
d

s _ADJ

RO ol

..........................
R
L

'
l“.

PR

LRI
.......
it

f
.
'
I"'
at

+15 VDC +»*

ot
.
ot

-
—t5vpe ="

Figure 5.32.
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Figures 5.34 through 5.47 show the wave-
All waveforms

Volltage Test Point and Adjustment Locations
of the PGEN Power 3Supply




Figure 5.33.

GR DROOP MODULE
*
»

PSYN MODULE ¢
v

PCON MODULE

Test Point and Potentiometer Locations of the
PGEN Modules

COMMENTS SQURCE SETTINGS
| GROUND REF: SIGNAL: TRIGGER:

Center PSYN (+)

ETA SETTING: Module External
4,4 |1 TP1

AMPLITUDE: (Brown).

Ad justable (2nd MPT)] MODE:

by Transmit-] x1 Probe. Delayed
ter Drive TRIGGER: Sweep

Ad just on PGEN HORIZONTAL:
front panel.| SCOPE 10 us/Div
PGEN setting TRIGGER (Main Sweep
56787530. jack w/ | 0.2 ms/Div)
Shape & Amp.| 2nd MPT VERTICAL:
will vary. selected

1.0 v/Div

Figure 5.34,

Transmitter Drive Waveform (2nd MPT)
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COMMENTS SQURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center PSYN (+)
ETA SETTING: Module External
4,y TP2
AMPLITUDE: (Red).
"Adjustable (3rd MPT)} MODE:
by Transmit-} x1 Probe, Delayed
ter Drive TRIGGER: Sweep
Ad just on PGEN HORIZONTAL:
front panel.| SCOPE 10 us/Div
PGEN setting TRIGGER (Main Sweep
56787530. jack w/ 0.2 mg/Div)
Shape & Amp.| 1st MPT VERTICAL:
will vary. selected [ 100 mv/Div
Figure 5.35. Transmitter Drive Waveform (1st MPT)
COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center TRANSMIT~ (+)
TER DRIVH External
Jjack.
Coaxial MODE:
Cable. Main
Waveform is TRIGGER: Sweep
for Second- PGEN
ary Station. SCOPE HORIZONTAL:
TRIGGER
jack w/ 1 ms/Div
1st MPT VERTICAL:
selected | 100 mv/Div
Transmitter Drive Waveform
COMMENTS SOQURCE _ SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center PSYN (+)
Module External
TP3
(Orange).
MODE:
x1 Probe. Main
Waveform is TRIGGER: Sweep
for Second- PGEN
ary Station. SCOPE HORIZONTAL:
TRIGGER
jack w/ 1 ms/Div
1st MPT VERTICAL:
selected 2.0 v/Div

Figure 5.37.

Phase Code Waveform

Triggered)

5.34
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SQURCE

COMMENTS SETTINGS
GROUND REF: | SIGNAL: TRIGGER: |
Center PSYN (=)
Module External
TP3
(Orange).
MODE:
x1 Probe. Main
Waveform is TRIGGER: Sweep
for Second- PGEN
ary Station. SCOPE BORIZONTAL:
TRIGGER
jack w/ 1 ms/Div
1st MPT VERTICAL:
selected 2.0 v/Div

‘Figure 5.38.

Phase Code Waveform (Negative Slope

Triggered)
COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center PCON (+)
Module External
TP2
(Red).
MODE:
x]1 Probe. Main
Waveform is TRIGGER: Sweep
for Second- PGEN
ary Station, SCOPE HORIZONTAL:
TRIGGER -
jack w/ 20 us/Div
ist MPT VERTICAL:
selected 2.0 v/Div
Figure 5.39. 100 kHz Input
COMMENTS SQURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center PCON (+)
Module External
TPY
(Yellow).
MODE:
x1 Probe. Delayed
Waveform is TRIGGER: Sweep
for Second- PGEN HORIZONTAL:
ary Station. SCOPE 1 ms/Div
TRIGGER (Main Sweep
jack w/ 20 ms/Div)
1st MPT VERTICAL:
selected 2.0 v/Div

Figure 5.40,

Local Interval
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COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center PCON (+)
Module External
TP5
(Green).
MODE:
Wavefornm x1 Probe. Main
shown for TRIGGER: ‘Sweep
Secondary PGEN
Station. SCOPE HORIZONTAL:
Master Sta- TRIGGER
tion has jack w/ 1 ms/Div
nine MPTs. 1st MPT VERTICAL:
selected 2.0 v/Div
Figure 5.41. MPTs
COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center PCON (=)
Module External
TP8
(Gray).
MODE:
x1 Probe. Main
Waveform is TRIGGER: Sweep
for Second- Stby Timen
ary Station. { TP4 (Yel~ [ HORIZONTAL:
low) F
Module 1 ms/Div
VERTICAL:
2.0 v/Div

Figure 5.42.

Slope Triggered)

Phase Code Reset Waveform (Negative

COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center PCON (+)
Module External
TP8
(Gray).
MODE:
x1 Probe. Main
Waveform is TRIGGER: Sweep
for Second-
ary Station. | Stby Timer| HORIZONTAL:
TPY4 (Yel-
low) F 1 ms/Div
Module VERTICAL:
2.0 v/Div

Figure 5.43.

Slope Triggered)
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COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center PCON (=)
Module External
TP9
(White).
MODE:
x1 Probe.j Main
Waveform is TRIGGER: Sweep
for Second-
ary Station. | Stby Timer[ HORIZONTAL:
TP4 (Yel-
low) F 1 ms/Div
Module YERTICAL:
2.0 v/Div
Figure 5.44. Phase Code Set Waveform (Negative
Slope Triggered)
COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center PCON (+)
Module External
TP9
(White).
MODE:
x1 Probe.] Main
Waveform is TRIGGER: Sweep
for Second-
ary Station. | Stby Timer| HORIZONTAL:
TP4 (Yel-
low) F 1 ms/Div
Module VERTICAL:
2.0 v/Div
Figure 5.45. Phase Code Set Waveform (Positive
Slope Triggered)
COMMENTS SOQURCE _ SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center GR DROOP (+)
Module External
TP1
(Brown).
MODE:
x1 Probe. Delayed
Waveform is TRIGGER: Sweep
for Second- PGEN HORIZONTAL:
ary Station. SCOPE 100 us/Div
TRIGGER | (Main Sweep
jack w/ 0.2 ms/Div)
1st MPT VERTICAL:
gelected.] 2.0 v/Div

Figure 5.46.

Gate-H Waveform
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COMMENTS SOURCE SETTINGS
GROUND REF: SIGNAL: TRIGGER:
Center GR DROOP (+)
Module External
TP3
(Orange).
MODE:
x1 Probe. Main
TRIGGER: Sweep
PGEN
SCOPE HORIZONTAL:
TRIGGER
Jack w/ 1 ms/Div
1st MPT VERTICAL:
selected.| 500 mv/Div

Figure 5.47. 100 kHz AM Tail

5.3.3 Adjustments and repair. If the following adjustments cannot be
performed on the module involved, refer to the appropriate trouble-
shooting guide (paragraph 5.3.1) for instructions. If the module is
not listed in the troubleshooting chart, replace the module as
directed by E/GICP instructions.

5.3.3.1 Transmitter Coupler Control. Table 5.1 lists the voltage
limits of both power supplies of the TCC. The TCC power supply
adjustments are as follows (see Figure 5.12 for adjustment locations):

Table 5.1. TCC Power Supply Voltage Limits
POWER NOMINAL UPPER LOWER
SUPPLY VOLTAGE LIMIT LIMIT

5.0 Volts 5.25 Volts 4,75 Volts
P31 -15.0 Volts -15.5 Volts -14.5 Volts

+15.0 Volts

+15.5 Volts

+14.5 Volts

PS2

+24.0 Volts

+24.5 Volts

+23.5 Volts

a. For PS1-Type AN-3005-AM:

(1) Measure the voltage between pin 2 and ground.
the +15V control on the power supply for a nominal +15 VDC.

(2) Measure the voltage between pin 3 and ground.
the -15V control on the power supply for a nominal -15 VDC.

(3) Measure the voltage between pin 12 and ground.

the +5V control on the power supply for a nominal +5 VDC.
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(4) Measure the AC ripple on pins 2, 3, and 12, If the AC
ripple is more than 1.4 mV on pin 12, or more than 2.8 mV on pin 2 or
3, replace the power supply, and recheck the adjustments.

b. For PS2-Type OEM-2B24-1:

(1) Measure the voltage between the positive terminal post
and ground. Adjust R8 for a nominal +24 VDC.

(2) If the power supply cannot be adjusted, or if the AC
ripple is in excess of 4.2 mV replace the power supply, and recheck
the adjustments.

5.3.3.2 Electrical Pulse Analyzer. The following are adjustment pro-
cedures for the PS1 Power Supply and Clip Attenuator module:

CAUTION

These procedures require the partial
removal of the EPA from the rack.
Cables are still attached to the
rear of the EPA,

a. Refer to paragraph 5.3.3.1.a for the adjustment procedures
for the PS1 Power Supply. PS2 +5V Power Supply is not adjustable or
repairable.

b. DPM Calibration (R6 of Clip Attenuator module):
(1) Partially remove the chassis from the cabinet toApermit
access to the interior via the top panel Leave all input/output
cables connected to the EPA.

(2) Set the MODE SELECT switeh to the PULSE NUMBER position,
and the SAMPLE NUMBER switech to 100.

{(3) Disable the cycle compensation loop by Jjumpering TP2
(Orange) to TP6 (Black) on the M Card(s) of the operate timer(s).

CAUTION

If TP2 (Orange) on the M Card is not jumpered
to ground, timing shifts due to the cycle
compensation loop may occur,

(4) Remove the chassis cover from the EPA.

WARNING

Hazardous voltages are present'in the RF
return cable.
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(5) Locate and disconnect the keyed twin-axial conmector in
the Current Transformer cable (as close to the Current Transformer as
possible).

(6) Using a 100 ohm 5%, 1/2W resistor and a calibrated .
oscilloscope, measure the zero-to-peak voltage of the first pulse of
the transmitted pulse group. Ensure that the resistor is placed
across the plus and minus pins of the twin-axial connector (refer to
Figure 2.20). If the twin-axial cable was disconnected in the
transmitter building, use the Transmitter Scope Trigger for the exter-
nal trigger to the oscilioscope. If the cable was disconnected in the
timer room, use the PGEN Scope Trigger.

(7) Remove the resistor and reconnect the twin-axial connec-
tor.

(8) Adjust the potentiometer (R6) (refer to Figure 5.14 for
the location of R6) until the pulse peak reading on the EPA display is
the same as the value (+1 volt) as obtained in step (6). Since the
volt/ampere ratio of the Current Transformer (Pearson Model #1705) is
1/10, the peak current on the antenna may be obtained by multiplying
this reading by ten.

(9) Replace the top cover on the EPA and re-install. Do not

perform this step, if proceeding directly to the Clip Attenuator Gate
ad justment.

(10) Re-enable the cycle compensation loop by removing the
jumper{s) between TP2 (Orange) and TP6 (Black) on the M Card(s) of the
operate timers.

c. Clip Attenuator Gate adjustment (R10 of the Clip Attenuator
module):

(1) On Channel A of the oscilloscope, monitor the Sample
Gate at J3, on the EPA front panel. If the Sample Gate is not
present, refer to paragraph 5.3.1.4.

(2) Place the MODE SELECT switeh (S2) in the HALF CYCLE
NUMBER position. Adjust the SAMPLE NUMBER switch (S3) to position 1
for the pulse number and positions 08 for the half-cycle number.

(3) Remove the chassis mounting screws and pull the EPA
out so that it protrudes from the cabinet. Remove the top cover of the
chassis., This step was done if the DPM was just calibrated.

(4) On Channel B of the oscilloscope, monitor the Clip
Attenuator Gate on the white test point (TP1) (refer to Figure 5.14)
on the Clip Attenuator module.

(5) Adjust R10 on the Clip Attenuator module so that the

sample gate overlaps with the leading edge of the Clip Attenuator Gate
(refer to Figure 2.19.a).

{(6) Monitor only the Clip Attenuator Gate and adjust R10 so .
that X=Y (refer to Figure 2.19.b).
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5.3.3.3 Pulse Generator. Refer to paragraph 5.3.3.1 for the adjust-
ments of the PGEN power supply. Paragraph 2.6.5 contains the adjust-
ments for the W0678-19B/GR DROOP module. The following steps are the
checks that can be performed on the front panel multi-section
switches.

a. Remove the power to the Pulse Generator.
b. Remove all printed circuit modules.

¢. Measure the resistance across pins 4 and 6 (ground) of the
individual switch-section connector. Refer to Figure 5.48 for the
‘connector pin location and numbering. With the switch-section in
position 0, 2, 4, 6, or 8, the resistance should be 100k ohms or

greater, With the switch-section in position 1, 3, 5, 7, or 9, the
resistance should be 800 ohms or less.

Top

{Rear View)

Nkl e]|
Q

Bottom

Figure 5,48. Individual Switch Section Connector Diagram

d. Move the positive lead to pin 3. With the switch-section in
position 0, 1, 4, 5, 8, or 9, the resistance should be 100k ohms or
greater, With the switch-section in position 2, 3, 6, or 7, the
resistance should be 800 ohms or less.

e. Move the positive lead to pin 2, With the switch-section in
position 0, 1, 2, 3, 8, or 9, the resistance should be 100k ohms or
greater., With the switch-section in position 4, 5, 6, or 7, the
resistance should be 800 ohms or less.

f. Move the positive lead to pin 1. With the switch-section in

position 0, 1, 2, 3, 4, 5, 6, or 7, the resistance should be 100k ohms
or greater, With the swiﬁch-section in position 8 or 9, the

resistance should be 800 ohms or less.

g. Repeat steps c-f for all 23 sections of 32 (PULSE
SYNTHESIZER) and S3 (DROOP).
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. ' CHAPTER 6

PARTS LIST

6.1 Introduction. Table 6.1 lists all of the major components of the
Transmitter Control Set. Table 6.2 provides the parts listing of each
unit of the Transmitter Control Set. Table 6.3 lists the five digit
manufacturer's code and the respective manufacturer.

Table 6.1. TCS, Reference Designations

UNIT ASSEMBLY OR SUBASSEMBLY EEEIG
CY-7523/FPN-60 ELECTRICAL EQUIPMENT CABINET 1
SA-2063/FPN-60 SWITCH ASSEMBLY 141
C-9888/FPN-60 TRANSMITTER COUPLER CONTROL 1A2

Chassis and Panel Assembly
W0678-5/XMTR CON Transmitter Control
Module
W0678-6/XMTR CON DVR Transmitter Con-
trol Driver Module
W0678~13/Relay Assembly
Type AN-3005-AM Power Supply (PS1)
Type OEM-2B24-1 Power Supply (PS2)

TS-3550/FPN ELECTRICAL PULSE ANALYZER 143

| Chassis and Panel Assembly

W0678-34/GATCON Gate Control Module

W0678-4/PK DET Peak Detector Module

W0678-18C/ECD ECD Module

W0678-11A/CLP ATTN Clip Attenuator
Module

Digital Panel Meter

Type AN-3005-AM Power Supply (PS1)

Type UPM~5/1000B Power Supply (PS2)

SG-1099/FPN-60 PULSE GENERATOR 1A4~1A7
Chassis and Panel Assembly
W0678-1/PSYN Pulse Synthesizer Module
W0678-19B/GR DROOP Group Droop Module
W0678-20/GR DROOP Group Droop Module
W0678-2/PCON Pulse Control Module
Type AN-3005-AM Power Supply

SB-4156/FPN-60 WAVEFORM PANEL 148
J~3353/FPN-60 INTERFACE UNIT 149
. EPA JUNCTION BOX _ ‘]AiO
TCC JUNCTION BOX 1411

6.1




Table 6.2. Parts List

REF MFR OR MFR's
SYM NAME AND DESCRIPTION SOURCE DATA
1 CY-7523/FPN-60 Electrical 74156 PC-5213 CGV
Equipment Cabinet
J1 POWER STRIP 74156 PS=52
TB1 TERMINAL BLOCK, 10 Terminal 75382 602-10
1A1 SA-2063/FPN-60 Switch Assembly
S1 SWITCH, SPST, Normally Closed 04009 OBA3
S2 Same as S1
1A2 C-9888/FPN-60 Transmitter Coupler
Control
Al W0678-5/XMTR CON, TRANSMITTER CONTROL
PC Module
A2 W0678-6/XMTR CON DVR, TRANSMITTER
CONTROL DRIVER PC Module
C1 CAPACITOR, 1 uf, 200 VDC 80114 2DF =M1
c2 Same as C1
C3 Same as C1
ot} Same as C1
CR1 DIODE, Silicon 15238 IN914A
CR2 Same as CR1
CR3 Same as CR1
CRY Same as CR1
CR5 Same as CR1
CR6 Same as CR1
CRT DIODE, Silicon 15238 1NL4005
DS1A LAMP, Incandescent, 28 VDC 71744 CM387
DS1B Same as DS1A
DS1C Same as DS1A
DS1D Same as DS1A
DS2A Same as DS1A
DS2B Same as DS1A
DS2C Same as DS1A
DS2D Same as DS1A
DS3A Same as DS1A
DS3B Same as DS1A
DS3C Same as DS1A
DS3D Same as DS1A
DS4A Same as DS1A
DS4B Same as DS1A
DS4C Same as DS1A
DSUD Same as DS1A
DS5A Same as DS1A
DS5B Same as DS1A
DS5C Same as DS1A
DS5D Same as DS1A
DS6A Same as DS1A
DS6B Same as DS1A
DS6C Same as DS1A
DS6D Same as DS1A
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Table 6.2.  Parts List (Continued) .
REF . .o MFR OR MFR's
SYM NAME AND DESCRIPTION SQURCE DATA
D3ST7A Same as DS14
DSTB - | Same as DS1A
DST7C Same as DS1A
DSTD Same as DS1TA
DS8A | Same as DS1A
DS8B Same as DS1A
DsS8C Same as DS1A
DS8D Same as DS1A
DS9A Same as DStA
DS9B Same as DS1A
D39C Same as D314
DS9D Same as DS1A _
J1 CONNECTOR, Receptacle, Box Mounting - .
Flange 02660 MS3102A22~14P
J2 CONNECTOR, Receptacle, Panel | 02660 26-U4401-24P
J3 CONNECTOR, Receptacle, BNC Bulkhead | 02660 UG-1094/U
Jh Same as J3 02660 31010
K1 RELAY, 4PDT, 24 VDC 77342 KHS-17011~-24
K2 RELAY, Latching, 4PDT, 24 VDC 77342 1 = K8P17D
K3 Same as K1 ' I '
K4 RELAY, U4PDT, 120 VAC 77342 KHS-1TA11-120
K5 Same as K4 ’
Kb Same as Kl
K7 Same as KU _ : ‘
L31 SONALERT WARBLER 06124 SC=-628W
MP1 CARD GUIDE, Nylon 23880 1650F
MP2 Same as MP1
MP3 3Same as MP1
MPL Same as MP1 g
PS1 POWER SUPPLY, +5VDC, +15VDC, with 31814 AN-3005-AM
PS1F1 FUSE, Slo-Blo, 1 Amp, 125 Volt, 3 AG | 75915 . 313001
P32 POWER SUPPLY, 24VDC 24429 QEM-2B24-1
S1 SWITCH ASSEMBLY, (Amber) with 06182 10EA1C1J3L
(A)N1TR1V13
S1A CONTACT ASSEMBLY, Gold Contacts, 96182 10EF10
Momentary Action, and
S1B SWITCH COVER 96182 10E534
82 - SWITCH ASSEMBLY, (Yellow) with . 96182 10EA1C1J3L
: ' (Y)N1R1V1Y4
524 CONTACT ASSEMBLY, Gold Contacts, g6182 . 10EF10
Momentary Actlon, and
S2B SWITCH Cover . 96182 10534
S3 SWITCH, Pushbutton, Mlnlature, SPST 70255 MSPS-103C
Sh SWITCH ASSEMBLY 96182 10EA1C2F3J1
(A)LIN1R13
Xa1 CONNECTOR, FEdge, 86 Pin 00779 67015-6
XA2 Same as XA1 :
XD31 LAMP ASSEMBLY, (Green) | 96182 10EA2C1J3L
i (G)N1TR1V13
XDsz2 LAMP ASSEMBLY, (Green, White) 96182 T0EA2C1J3L
(GW)IN2R1V16
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Table 6.2. Parts List (Continued)

REF ' . ' MFR OR MFR's
SYM NAME AND DESCRIPTION _ SOURCE DATA
¥pS3 | LAMP ASSEMBLY, (Yellow) . 96182 10EA2C1J3L
_ (YINTRIV1IY
XDsiy Same as XDS82
XDS5 | LAMP ASSEMBLY, (Red) 96182 10EA2C1J3L
. (RYN2R1V1T
XDS6 | LAMP ASSEMBLY, (Red) 96182 10EA2C1J3L
' (R)N1R1V13
XK1 SOCKET, Relay, with Retaining Clips 77342 9KH1
XK2 SOCKET, Relay 77342 77-M1P20

XK3 Same as XK2
XK4 | same as XK2
XKS Same as XK2
XK6 Same as XK2-
KT Same as XK2
XPs1 CONNECTOR, Edge, 30 Pin with 05574 2VK15D/ 1«1

XPS1A | KEY, Polarizing 05574 091-0024-000

1A3 TS-3550/FPN Electrical Pulse

Analyzer
A1 Woo6T78-3A/GATCON, GATE CONTROL PC
Module
A2 W0678~18C/ECD, ECD PC Module
A3 W0678~U4/PK DET PEAK DETECTOR PC
Module
Al W0678-11A/CLP ATTN, CLIP ATTENUATOR PC
Module
CR1 DIODE, Silicon 15238 1N914
DS1 DIODE, Light Emitting, Yellow 50622 MV-5353

Ds2 DIODE, Light Emitting, Green | 50822 MV-5253
DS3 Same as DS2 ‘
DS4 Same as D382

J1 CONNECTOR, Receptacle, BNC Bulkhead 02660 UG«1094/0
J2 Same as J1

J3 Same as J1

JU Same as J1

J5 Same as J1

Jé CONNECTOR, Receptacle, Panel 02660 26-4401-24P
J7 CONNECTOR, Receptacle, Panel 02660 26=-4401~-243
J8 Same as J1

J9 Same as J1 ,
J10 CONNECTOR, Receptacle, Box Mounting 02660 MS3112E8~3P

Flange

J11 Same as J1
J12 Same as J1
J13 | Same as J1
M1 METER, Digital, Panel Mounting 50721 DM-2000~B
MP1 CARD GUIDE, Nylon 23880 1650F
MP2 Same as MR1
MP3 Same as MP1
MPY Same as MP1




Table 6.2.

Parts List (Continued)

REF MFR OR MFR's
SYM NAME AND DESCRIPTION SOURCE DATA
MP5 Same as MP1
MP6 Same as MP1 ,
PS1 POWER SUPPLY, +5VDC, +15VDC, with 31814 AN-3005-AM
PS1F1 Fuse, Slo-Blo, 1 Amp, 125 Volt, 3 AG | 75915 313001
1 ps2 POWER SUPPLY, 5VDC 50721 UPM-5/1000B
R1 RESISTOR, Variable, 1K , 12W 12697 RV6LAYSA102A
S1 SWITCH, Toggle, Miniature, SPDT 70255 MST-105D
52 Same as 31
S3 DIGI SWITCH ASSEMBLY, 3 Section BCD 07126 N3-U-238
S5 Same as S1
S6 SWITCH, Toggle, Miniature, DPDT 70255 IJMT-221 .
TB1 BARRIER STRIP, 10 Terminal 75382 600A=10
XA CONNECTOR, Edge, 86 Pin 00779 670156
Xa2 Same as XAl
XA3 Same as XA1
JXAL CONNECTOR, Edge, 10 Pin, Double _ _
Readout 71785 | 251-15-30-160
M1 CONNECTOR, Edge, 36 Pin 05574 3VH18/1JN-5
XPS1 CONNECTOR, Edge, 30 Pin, with 05574 2VK15D/1=1
XPS14A KEY, Polarizing 05574 091-0024-000"
Xps2 MATING SOCKET 50721 MS-7
XS3-4 | CONNECTOR, Edge, 10 Pin, Single _
Readout 71785 | 251-10=30-170
i83-B | Same as XS3-A
X33-C | Same as XS3-A
1A4-
1A7 SG-1099/FPN-60 Pulse Generator
iy WO0678-1/PSYIN, PULSE SYNTHESIZER PC
Module
A2 W0678-19B/GR DROOP, GROUP DROOP PC
' Module
W0678-20/GR DROQOP, GROUP DROOP PC
Module
A3 W0678-2/PCON, PULSE CONTROL PC Module
D51 DIODE, Light Emitting, Green 50522 MV-5253
D32 DIODE, Light Emitting, Red 50522 MV-5253
J1 CONNECTOR, Receptacle, BNC Bulkhead 02660 UG-1094/U
J2 Same as J1
J3 Same as J1
Jh Same as J1
J5 CONNECTOR, Receptacle, Twinax 02660 UG=u422/0
Jb Same as Jb
J7 CONNECTOR, Receptacle, Panel 02660 26-4401-24P
MP1 CARD GUIDE, Nylon 23880 1650F
MP2 Same as MP1
MP3 Same as MPI1
MpPY Same as MP1
MP5 Same as MP1
MP6 Same as MP1
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Table 6.2. Parts List (Continued)

REF MFR OR MFR's

S¥YM NAME AND DESCRIPTION SOURCE DATA
P31 POWER SUPPLY, +5VDC, +15VDC, with 31814 AN-3005-AM
P31F1 Fuse, S8lo-Blo, 1 Amp, 125 Volt, 3 AG | 75915 313001
R1 RESISTOR, Variable, 50 K 32997 2735-1=-502M
R2 RESISTOR, Variable, 2.5 K , with 12697 G2JA-2500

DIAL 32997 H-510=-2
31 SWITCH, Toggle, Minlature, SPDT 70255 MST-105D
32 DIGISWITCH ASSEMBLY, less switches,

and diodes 07126 7882/107-16
33 DIGISWITCH ASSEMBLY, less switches,

_ and diodes 07126 7882/107-7
XA CONNECTOR, Edge, 86 Pin 00779 6£7015-6
XAZ2 Same as XAl
XA3 Same as XA1
XPS31 CONNECTOR, Edge, 30 Pin, with 05574 2VK15D/1-~1
XPS1A KEY, Polarizing 05574 | 091-0024-000
X32-~1 | CONNECTOR, Edge, 6 Pin 71785 600-4PCT
X32-2 | same as XS2-1 ‘
X82-3 | Same as XS2-1
XS2-4 | Same as XS2-1
X82-5 | Same as XS2-1
XS2-6 | Same as XS2-1
X32-T7 | Same as XS2-1
XS2-8 | Same as XS2-1
X32-9 | Same as XS2-1
X32-10| Same as X3S2-1
Xs82-11 Same as XS2-1
XS2=12] Same as XS2-1
X82-~13 Same as XS2-1
XS2-14] Same as XS2-1
X52-15] Same as X¥X32-1
X82-16] Same as XS2-1
X33=1 | Same as X52-1
X83-2 | Same as X32-1
¥83-3 | Same as X82-1
XS3-4 | Same as XS2-1
X83-5 | Same as XS2-1
X$3-6 | Same as XS2-1
X83-7 | Same as XS2-1
148 $B-4156/FPN-60 Waveform Panel
J1 CONNECTOR, Receptacle 02660 UGL492A/U
J2 Same as J1
J3 Same as J1
Ju Same as J1
Jb CONNECTOR, Receptacle 02660 M39012
Jb Same as J1
J7 CONNECTOR, Receptacle, BNC Twinax 02660 31-223
31 MICROSWITCH, DPDT 09353 8C30114A
XJ7 BRACKET 02660 21-000274868




Table 6.2. Parts List (Continued)

REF |- : MFR OR MFR's

. SYM NAME AND DESCRIPTION SOURCE DATA

149 . | J=3353/FPN-60 Interface Unit

J1 CONNECTOR, Receptacle, Twinax 02660 uG=422/0

J2 Same as J1

J3 Same as J1

Ji Same as J1

J5 Same as Ji1

Jé CONNECTOR, Receptacle, BNC 02660 UG=-1094/0

J7 Same as J6

J8 Same as J1

J9 Same as J1

J10 Same as J1

J11 Same as Ji

J1z Same as Ji
J13 Same as Jb6
J1Y4 Same as J6
J15 CONNECTOR, Receptacle, Panel 02660 26=-4401-24P
J16 Same as J15
J17 Same as J15
J18 Same as J15
J19 Same as J15

J20 CONNECTOR, Receptacle, Panel 02660 26=-4401-248
Ja1 Same as J15

J22 Same as J1%

J23 CONNECTOR, Receptacle, Box Mounting 71468 MS3102A22-148
J24 CONNECTOR, Receptacle, Box Mounting 71468 MS3122E22-55S

J25 Same as J1
J2bé Same as J1
J27 Same as J1
J28 Same as J1
Jz29 Same as J1
J30 Same as J1
J31 Same as Jt
J32 Same as J6
J33 Same as J1
J34h Same as Jb
J35 Same as J1
J36 Same as J1
J37 Same as J1
J38 Same as J1

R1 RESISTOR, 51 , 1AW, 5% 01121 RCO7TGF510J
R2 Same as R1
R3 Same as R1
RU Same as R1
R5 Same as RI1
R6 Same as R1
R7 Same as R1
R8 Same as R1
R9Y Same as Ri1
] R10 Same as R1
. R11 RESISTOR, 680 , WW, 5% 01121 RCO7GF681J
‘ R12 Same as R11
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Table 6.2. Parts List (Continued)

REF MFR OR MFR's
SYM NAME AND DESCRIPTION SOURCE DATA
R13 RESISTOR, 180 , 4w, 5% 01121 RCOTGF181J

R1Y4 Same as R13
R15 Same as R11
R16 Same as R11
R17 Same as R11
R18 RESISTOR, 75 , W, 5% 01121 RCO7GFT750J.
R19 Same as R13
R20 Same as R11
R21 Same as R11
R22 Same as R11
R23 Same as R18
R2M4 Same as R

R25 Same as R1

R26 Same as R1

R27 3ame as R1

R28 Same as R13
R29 Same as R13
R30 Same as R13
R31 Same as R13
R32 Same as R13
R33 Same as R13
R34 Same as R11
R35 Same as R11
R36 Same as R13
R37 Same as R11
R38 Same as R11
R39 Same as R11
RU4O Same as R18
RU41 Same as R13
RU42 Same as R11
RU3 Same as R11
R4 Same as R11
RY45 Same as R18
RU6E Same as R11
RAT Same as R11

T1 POWER DIVIDER COMBINER 32252 R-HJ=702
T2 Same as T1

T3 Same as T1

T4 Same as T1

T5 Same as T1

Té Same as T1

T7 TRANSFORMER 98330 MB812
T8 Same as T7

TB1 TERMINAL BOARD 75382 601-18
TB2 Same as TB1

TB3 TERMINAL BOARD 91833 15514
TBY Same as TB3

XT1 SOCKET 05574 VB8-10AH49=3
T2 Same as XTI :

XT3 Same as XT1
XTLU Same as XT1
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Table 6.2. Parts List {(Continued)

REF MFR OR MFR's
SYM NAME AND DESCRIPTION SOURCE DATA
XT5 Same as XT1

XT6 Same as XT1

1410 | EPA Junction Box

J1 CONNECTOR, Receptacle, Panel 02660 26=4401-248
R1 RESISTOR, 51 , W, 5% | 01121 RCOTGF510J
1411 TCC Junction Box _

J1 CONNECTOR, Receptacle, Panel 02660 26=U4H401-24P
R1 RESISTOR, 51 , W, 5% 01121 RCOTGF510J
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Table 6.3. Table of Manufacturers

00779 AMP, INC.
P.O. Box 3608
Harrisburg, PA 17105

01121 Allen-Bradley Co.
1201 8. 2nd St.
Milwaukee, WI 53204

02660 Bunker Ramo Corp.
Amphenol Connector Div.
2801 S. 25th Ave.
Broadview, IL 60153

04009 Crouse~Hinds Arrow Hart, Inc.
Arrow Hart Div.
103 Hawthorne St.
Hartford, CT 06105

05574 Viking Connectors, Inc.
21001 Nordhoff St.
Chatsworth, CA 91311

06124 Mallory Timers Co.
Div, of Mallory PR & Co., Inc.
3029 E. Washington St.
Indianapolis, IN U46206

07126 The Digitran Co.
855 S. Arroyo Parkway
Pasadena, CA 91105

09353 C and K Components, Inc.
103 Morse St.
Watertown, MA 02172

12697 Clarostat Mfg. Co., Inc.
Lower Washington St.
Dover, NH 03820

15238 ITT Semiconductors
500 Broadway
Lawrence, MA 01841

23880 Stanford Applied Eng., Inc.
340 Martin Ave.
Santa Clara, CA 95050

24429 Powertec, Inec.
9168 Desoto Ave.
Chatsworth, CA 91311




Table 6.3. Table of Manufacturers {(Continued)

31814
32252

32997

50522

50721 |

70255

71468

71744

71785

74156

75382

75915

Analogic Corp.
Audubon Rd.
Wakefield, MA 01880

Olektron, Inc.
6 Chase Ave.
Dudley, MA 01570

Bourns Inc.

Trimpot Products Div.
1200 Columbia Ave.
Riverside, CA 92507

Monsanto Co.

Electronic Special Products
3400 Millview Ave,

Palo Alto, CA 94303

"Datel Systems, Inc.

11 Cabot Blvd.
Canton, MA 02021

Alco Controls

Div., Emerson Electric Co.
11911 Adie RAd.

P.0O. Box 12700

st. Loius, MO 70255

ITT Cannon Electric
666 E. Dyer Rd.
Santa Ana, CA 92702

Chicago Miniature/Drake
4433 Ravenswood Ave.
Chicago, IL 60640

TRW Cinch Connectors
1501 Morse Ave,
Chicago, IL 60007

Par-~Metals Products
1260 Atlantic Ave.
Brooklyn, NY 11219

Kulka Electric Corp.
633 S. Fulton Ave.
Mt. Vernon, NY 10550

Littlefuse, Inc.
800 E. Northwest Highway
Des Plaines, IL 60016




Table 6.3. Table of Manufacturers (Continued)‘

77342 AMF 1Inc.
Potter and Brumfield
Div. 200
Richland Creek Dr.
Princeton, IN 47670

80114 | Sprague Products Co.
481 Marshall St.
North Adams, MA 01247

91833 : Keystone Electronics Corp.
49 Bleecher St.
New York, NY 10012

96182 _ Master Specialties Co,
1640 Morovia
Costa Mesa, CA 92627

98330 Polyphase Instrument Co.
E. Fourth St.
Bridgeport, PA 19475




CHAPTER 7
. DIAGRAMS AND SCHEMATICS

7.1 Diagrams and Schematics, This chapter contains all diagrams and
schematies.

T.1/7.2
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