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LORAN-C TIMER SET
TECHNICAL MANUAL

1. GENERAL INFORMATION.

1.1. Introduction. This Technical Manual provides a description of the various
units of the AN/FPN-54A and AN/FPN-65 Loran-C Timer Sets (LTS). The Loran-C Timer
Set establishes and maintains the Loran-C timing reference based on a frequency
standard input, generates the required Loran-C transmitter control waveforms, and
provides the necessary signal conditioning to drive the installed transmitter. The
AN/FPN-54A Loran-C Timer Set is used with the AN/FPN-39, AN/FPN-42, AN/FPN-44/44p,
and AN/FPN-45 Transmitters. The AN/FPN-65 Loran-C Timer Set is used with the
AN/FPN-64(V) Transmitter.

1.1.1. Nomenclature. For clarity, the following Loran-C system nomenclature will
be used throughout this manual:

a. AN/FPN-54A or AN/FPN-65 Loran-C Timer Set may be referred to as follows:

(1) Loran-C Timer Set
(2) Timer Set
(3) LTS

b. TD-989-A/FPN-54A or TD-1365/FPN-65 Loran-C Timer may be referred to as
follows:

(1) Loran-C Timer
(2) Loran Timer
(3) Timer
¢. C-8621A/FPN Timer Set Control may be referred to as follows:

(1) Timer Set Control
(2) TSC ~

1.1.2. Equipment List. Table 1.1 lists the units of the Loran-C Timer Set covered
in this manual. :

NOTE

A Loran Transmitting Station will have either an
AN/FPN-54A or an AN/FPN-65 LTS installed.
Differences will be discussed throughout this
Technical Manual.



Table 1.1, List of Loran-C Timer Set Equipments

Reference
Designation Equipment Description Nomenclature
1 Electrical Equipment Cabinet CY-7529/FPN )
(Includes 1T1 Isolation Transformer)

141 Loran-C Timer (Number 1} TD-989A/FPN=-544A
TD-132;/FPN-65

142 Timer Set Control ‘ C-8621A/FPN

143 . Loran-C Timer {Number 2) TD-989A/FPN-544
TD—132;/FPN—65

1A4 Backup Power Supply PP-7839/G

1.2. General Description. Figure 1.1 shows a typical Loran-C Timer Set. Af{ dual-
rated Loran-C transmitting stations, two Loran-C Timer Sets will be installed; one
for each rate. .

1.2.1. Loran~-C Timer Set Functions. The Loran-=C Timer Set performs the following
functions:

a. Provides the timing and control signals necessary to generate the
Transmitter Drive Waveform.

b. Adjusts the signals to compensate for changes in local signal path delays.

¢. Provides a means for external adjustment (local or remote) of the time of
transmission of the Loran-C pulse.

1.3. Unit Description.

1«3.1. Loran Timer (1A1)}., The top TD-989/FPN-54A or TD-1365/FPN-65 Loran-C Timer
(Figure 1.2) is designated 1A1 and will be referred to as Timer Number 1. It is
referred to as the OPERATE Timer when it is actually providing signals and
controlling the Loran transmission; otherwise, it is referred to as the STANDBY
Timer. The Loran Timer provides accurate timing of the transmitter drive signals to
control the time of {ransmission of the radiated Loran-C pulses. The Loran Timer
requires an input from a frequency standard and the Operate RF feedback signal. It

- may also use Cross-Rate Blanking, Remote Control, and Communication Modulation
signals where required. The Loran Timer (TD-989A/FPN-54A and TD-1365/FPN-65)
performs the following functions:
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1A1, Loran-C Timer
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1A2, Timer Set Control

1A3, Loran-C Timer

1A4, Backup Power Supply -

TP g D

CY-7529/FPN
Electrical Equipment Cabinet
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Figure 1.1. Loran-C Timer Set (Front View)

1.3




1.

[ XY

( TIMER STATUS

_ TIMING REFERENCE
LPA
ooy o U e

1) Lok . oot ’

- rem—— o e

’— DRRG STATUS—l
W ; o B o

ERER

Y -~ WAVEFORM -
CONTROL
;J..A BLINK SELECTION

Figure 1.2.

Loran Timer

v




d.

Establishes and maintains a timing reference based on a 5-MHz sine wave
signal input via three independent Digital Repetiticn Rate Generators
(DRRGs).

Provides a way to externally adjust the timing reference by local or remote
insertion of Local Phase Adjustments (LPAs). (Note: Coding Delay :
Adjustment (CDA) is another term for LPA.) : . |

Monitors and displays external synchronization status of three Digital
Repetition Rate Generators (DRRGs). Monitors timing agreement of all DRRGS,
and automatically corrects any individual DRRG misalignment.

Synchronizes the DRRG reference of one Loran Timer to the other upon
depressing the RESET TO EXTERNAL switch.

Provides a way to advance or retard the start of the Loran-C pulse envelope
by insertion of Envelope Timing Adjustments (ETAs) to the TD-989A/FPN-544
Loran Timer. The TD~-1365/FPN-65 Loran Timer does not use ETAs. The ETA
dial for the TD-1365/FPN-65 Loran Timer is set to 0.1 and must remain at
that setting.

Starts or stops Loran-C Blink on receipt of LOCAL or REMOTE commands.
Provides the following waveforms:

(1) Multipulse Triggers (MPTs)

(2) 100 kHz (used only on TD-989/FPN-54A Loran Timer)

(3) Phase Code Interval (PCI)

(4) Phase Code Set and Phase Code Reset N
(5) Loeal Interval (LI)

(6) 5 MHz (used only with TD-1365/FPN-65 Loran Timer)

Receives Pulse Position Modulation (PPM) from a data link to adjust the time
of transmission of Loran-C pulses, which provides communications using
Loran-C signals.

Provides Local Interval blanking signals for dual-rate operation.

Adjusts the timing of transmitter drive signals to maintain a fixed time

relationship between the fixed timing reference and the antenna current
signal, thereby compensating for changes in the local signal path delay.

1.5




1.3.1.1. The TD-989/FPN-54A and TD~1365/FPN-65 Loran Timers contain the following

modules:
Description Designation *
a. DC Power Supply, Regulated, 5 VDC, 5 AMP 14144
b. DC Power Supply, Regulated, 28 VDC, U4 AMP 14145
c¢. DC Power Supply, Regulated, +15 VDC, 0.3 AMP 14146 B
d. DC Power Supply, DC to DC Converter )
28 VDC to 5.0 ¥VDC, 10 AMP 1A1A7
e. Front Panel Module WO486-21/FRONT PANEL 1ATATA
f. Coding Delay Adjust Module WOUB6-5A/CDA (Local) 1A141B
g. Coding Delay Adjust Module WOUB6-5A/CDA (Remote) 1A14A1C
h. Phase Shift Module WO486-UA/@P-SHIFT 1A7A1D
i. Digital Repetition Rate Generator Module
Wo4B86-3A/DRRG 1 1A1A1E
j- Digital Repetition Rate Generator Module
Wou86-3A/DRRG 2 TA1ATF
k. Digital Repetition Rate Generator Module
WO486-3A/DRRG 3 TA1A1G
1. Program Module WOUB86-T/PROGRAM 1A1A1H
m. Control Medule WO486-12A/CONTROL 1A1A1d
n. Phase Code/MultiPulse Trigger Module
WOu86-30/PC/MPT TA1A1K
0. Envelope Timing Adjustment Module
WOU86-11/ETA TATA1L
p. Error Sense Module WOUB6-10E/ERR SNS TATATM
q. Phase Shift Module WO486-UA/9-SHIFT TA1AIN
r. Blink Module WOU86-6A/BLINK TATATP -
s. Interface Module WO486-8A/INTERFACE 1A1TA1R
t. Signal Module WOUB6-22/SIGNAL 141415
2. Dual-rate Interface/Communications Phase
Shift Module WOL86-28B/DRINT/CP 1A1A1T

* Prefix designation 1At1 is for Timer Number 1. Timer Number 2
will use prefix designation 1A3.

1.3.2. Timer Set Control (1A2). The C-8621A/FPN Timer Set Control (TSC) is used in
both the AN/FPN-5U44 and AN/FPN-65 Loran Timer sets. The Timer Set Control (Figure
1.3) performs the following functions:

a. Selects either Timer Number 1 or Timer Number 2 as the Cperate Timer.

b. Provides an audio alarm (on the Timer Set-Control) upon detection of a Loran
Timer red alarm.

¢. Displays the voltage level of the 28 VDC Backup Power Supply.

d. Distributes 5 MHz and antenna current feedback signals to Timer Number 1 and
Timer Number 2.

e. Distributes 115 VAC power to Timer Number 1 and Timer Number 2. Distributes

28 VDC backup power to either or both Loran Timers, depending on station
equipment configuration.
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f. Distributes transmitter drive signals to units in the AN/FPN-60(V)
Transmitter Control Set (TCS) equipment rack, when used with the AN/FPN-54A
Loran-C Timer Set.

g. Distributes transmitter drive signals to units in the AN/FSN-3 Local Status

Monitor (LSM) equipment rack, when used with the AN/FPN-65 Loran-C Timer
Set.

h. Provides drive signals for the cycle compensation loop chart recorder.

B v

e ] a

e % TIMER ALARM
" E TRANSMITTER DRIVE +3
o, v SELECTOR |
SRS, oPERATEL OPERATE 2 2
ST STANDEY 2 STANDSEY | -2

Figure 1.3. Timer Set Control

1.3.3. Loran Timer (1A3). The bottom Loran Timer (Figure 1.2) performs the same

functions as the 1A1 Loran Timer, and is designated 1A3, and will be referred to as
Timer Number 2.

NOTE

The input and output jacks located on the rear apron of the
1A1 and 1A3 Loran Timers are labeled identically. When
referring to Timer Number 1, use 1A1A3J1, 1A1A3J2, etC.e..,
and when referring to Timer Number 2, use 1A3A3J1,

1A3A3J2, etc...

1.3.4. Backup Power Supply (1A4). The PP-7839/G Power Supply, TRACOR 312 (D)
(Figure 1.4), provides 28 VDC power, with battery backup to the 1A2 Timer Set
Control. The Backup Power Supply receives input power from the main breaker panel
and not from the 1T1 Isolation Transformer.
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1.3.5. 1Isolation Transformer (1T1). The Power Isolation Transformer (Figure 1.5)
is part of the Electrical Equipment Cabinet (1) and isolates the AC power input to
the 1A2 Timer Set Control.

1.4. Reference Data. Table 1.2 lists the electrical power requirements of the
units in the Loran-C Timer Set. Tables 1.3 and 1.4 list specifications of the
equipment supplied and the equipment required but not supplied, respectively.
Figure 1.6 is a block diagram showing the relationships of the units of the LTS and
a typical suite of associated peripheral equipment.

Table 1.2. Electrical Power Requirements

EQUIPMENT INPUT POWER

Loran-C Timer Set 115 VAC + 10%
50-60 Hz, single phase
620 W

Loran Timer 115 VAC + 10%

1A1 or 143 50-60 Hz, single phase
250 W

Timer Set Control 115 VAC + 10%

1A2 50-60 Hz, single phase

Backup Power Supply 90-130 VAC i

1A4 48-420 Hz, single phase
120 W

1.4.,1. Loran-C Timer Set Specifications. The following are the timing reference
stability specifications of the LTS:

a. Short-term timing stability is less than 10“9 second jitter.

b. Long-term timing stability is that of the frequency standard input.

-10

¢. Timing accuracy as a function of temperature is +2.5 x 10 Sec/°C from

25 to 5¢ °C.
d. Operating temperature is from 0 to 55 °C.
e. Output signal resolution is 20 nSec.

1.4.2. Loran-C Timer Set Input Requirements. The following are the input
requirements of the LTS:

a. 115 VAC, 10 Amp, Single Phase.
b. Operate RF, 12 to 15 V__, into an impedance of 50 ohms.

c. 5-MHz signal, 2.5 V RMS into an impedance of 50 ohms.

1.9




uctiednBijuo) atey—(eng ® ut juswdinby
[e4dydidag pue siag Jawl] D-uedoT] o weabeiq woo|g *g9'| aunbi g
OMONHLS

ADNGNDAMS E "ON

£

i
4 S ALS
| § "Y30-

:

4

ML AT
NOTINEIXNISIO

H4 S AgLS

v IS
AMNND3N4 2 "ON

- AIMODTY JWOD FTDAD

ZHd S "d3d0A

3T I
NOTLMEIHISTIO

R IR0
(3L MO} SWHOIIANM LHRIOS LMY
|
f
- CEHT) 2 MIIL - (EW1) 2 MaWIL
|
AEIHODF )
0D FDAD *
i} |y e e e e -
— 2 JURIEI0 - tagn) t (2t
SOM_ROINT 7 TOMLNGD 135 MWL WUINOD 135 ¥IIL
W51 39 S| (31 HOIH) —_—
SLRI03AEM r Q- T =
LEXB0T HIWX * *
ML TWSARIL It
> C1y1Y 1 EMIL (1g3) 1 ¥IWIL
AL OL ONIINHE ~-—
, (LW HBIH) 135 MIIL J-NEMO (3148 MOT) I3S ¥FIL N0
MIINTOD HAMIINT MIL [ -——
OL "HAMIINI 3000 FtHd | -
YSAIZOTY OL ONIMN —w
-
wmﬂmﬁmohu+__+ml
I Y I ¥
(ILHM HOIH) (3L MOT)
(3LEN HOTH) 350 INFING
SLNOY 5N oMLK 0NN LGN

TOMINGD J10WIxi*

JOH NI

ENOTLIOH

H43dd31S
=040IW 3SHMd

OMHONG LS
ADNIND3MY 1 “ON

19

{316 MO
SN0 3SNd_OML*




1.11

*ae33TWsUBIL (A)h9-NIA/NY UITM posn G9-Ndd/S9EL-QL *g
*UOTJEYS pPIajeJ-Tenp e JoJ paTqnop §T A9Tquenb yoed Yy  :FION

3N 6°61 ma 600° me £*0g | We g°gZ(wo €40z . JIWJIOJSURL],
8qT of mpm hE® ut 0°g ur 0°6 |UtT 0°gQ : UOT1RTOST JSMOd L
3auTqe)d
89 0°05 ™ L19° mwo 0°6L | mo Zelg|mo gez26L quaud tnba
sqT 0L mnm gl | Ut 1°LE | ur 9*2Z|UuTr 0°09 Ndd/626L~%D Te0T130919 L
(q) 21€
31 a°hqe ma 020° wo 2°|E WO £rgh|mO  L*EL Jooea], A1ddeg
BAT £S mpm 1L ut €21 utr Q*6L|UuT G2°§ D/6tgl-dd| Jasmod dnyoeg L
AL6 | cw g0 wo 0*EE | wo £ogn|mo 671z | 1043100
8qQT (¢ mum Ge°t ut gl utr 0*6L|UT mh.m. NdA/¥1298-2 195 JIUT] L
3% f 02 ms qoL- mw> 0*19 mwo g£egh(mo 9rqf (g 230N) ’
eqT G mum L€ Ut 0*h2 | UT O°6L[UT O°ft YhG-NdA/Y¥686~AL J3WL], ueJdo] b
(V¥ =230N)
LHOIEM AHNTOA HId43dd HIAIM JHDIEH NOTLVNOISHT JHVN INENdINDA :
. yad
SNOISNAWIQ TIVHIAQ . HHNLYTONEWON RLIINYND

poTTddng jquamdrnbd <¢+| oTqRL




44eM 06 ‘wuo | [Jurgssl pue UOTFEITEISUL 4038189y l
f0q sduy g
§oY s3T0A 061 .
£9g S1TOA 06 Furqssl pue (gquaTeaTnba a0) JoqauTd TOR
{sumoBon G 09 SmWYo 00z | AULWUITIY fuoTieTTedsul Y0008-HNOD Te3131q t
foq sduy g
¢9Y s1TOA 061 3FuTass] pue (3usaTeATUbS Ja0) J290WTYTNR
§00 53T0A 06 | quemuBTLY {uoT3BITRISUL 092-ASD Boteuy L
desme pakerep {A4TATITS ' :
~Uuss 4ICATTITIIW Ol Touueyd guryesl pue (quaTeATnba J0) ‘
Tenp fuaptMpued zHW 0G | JUSWUITTY {uoT3eTTIEBISUI Lg2-HSn/NY 5do0so1TTO80 !
SOILSIHEIOVEYHD asn NOILYNOISHQ JRYN INIWIINDT
AANINDIY qIgINdEy Hid
HYNIVTONIWON EITINYND

pa1Tddng gou qnq peainbsy jusudinbi

*f*l ®TqRL

1.12




1.4.3. Loran-C Timer Set Cycle Compehéation Loop. The following are the Cycle
Compensation Loop specifications for the LTS3:

a. Slew rate is +20 nSec per GRI when the operate RF is outside the timing
reference. (When error is greater than +1.5 uSec.)

b. Time constant is hardware selectable (See Table 2.10).
c. Range is +5 uSec.
1.5. Inquiries. For logistiecs support, Supply Center Brooklyn is the Inventory
Control Point (ICP). Refer to E/GICPINST 4408.1 (series) for XB stock numbers. For
logisties assistance, contact Customer Services Branch at Supply Center, Brooklyn,
New York.
NOTE
For the latest version of the E/GICPINST 4408.1 (series) Instruction, contact:
Commanding Officer (code 340)
U. S. Coast Guard Supply Center
830 Third Avenue
Brooklyn, NY 11232

For repair and maintenance support, contact the Intermediate Level Assistance Office
for your unit.




1.6. Abbreviations. The abbreviations used throughout this manual are listed
and defined in Table 1.5.

Table 1.5. List of Abbreviations

BCD Binary Coded Decimal
CDA Coding Delay Adjustment

CMPT Coarse Multipulse Trigger )
CPp Clarinet Pilgrim

Cycle Comp Cycle Compensation Loop

DRRG Digital Repetition Rate Generator
ECD Envelope-to=Cycle Difference
EMPT Early Multipulse Trigger

ET Early Trigger

ETA Envelope Timing Adjustment

GRI Group Repetition Interval

IAW In accordance with

LT Local Interval

LORTO Loran Time Zero

LPA Local Phase Adjustment

LTS Loran Timer Set

LSM Local Status Monitor

MPT Multipulse Trigger

mSec Millisecond

n3ec Nanosecond

op Operate

PC Phase Code

PCI Phase Code .Interval

PGEN Pulse Generator -

PMPT Pseudo Multipulse Trigger

PPM Pulse Position Modulation

PROM Programmable Read Only Memory

B/S Power Supply

. RCG Remote Control Group

RCI Remote Control Interface

RF Radio Frequency

ROS Remote Operating System

Sec Second

SAU Status Alarm Unit

SPDT Single Pole Double Throw

SSX Solid-State Transmitter

STBY Standby .-

TCS Transmitter Control Set

TIC Time Interval Counter

TPC Two-Pulse Communications

TSC Timer Set Control

TTL Transistor-Transistor Logic

TTY Teletype

UPS Uninterruptible Power Supply

uSec Microsecond

OTHER For dual-rate stations, the rate
RATE not being discussed

SAME For dual-rate stations, the rate
RATE that is being discussed




1.7. Safety Hazards. This manual is for use by the operator and technician.
Therefore, it is incumbent upon that person to be familiar with potential

electrical, mechanical, and environmental hazards associated with the Loran-C Timer
Set.

1.7.1. Power Distribution. AC and DC power is distributed to Loran Timers, (141)
and (1A3), by the Timer Set Control (1A2). Securing power to either Loran Timer
requires a manual trip of the respective circuit breaker (on the Timer Set Control).
To de-energize one of the Loran Timers, disconnect the 115 VAC and 28 VDC power
harnesses from the Timer Set Control (1A2) to the Loran Timer. To de-energize the
entire LTS, disconnect the 28 VDC backup power harness and trip the main c¢ircuit
breaker, and if applicable, disconnect the 115 VAC from the Frequency Standard UPS.

WARNING

When securing power to either Loran Timer, a potential
shock hazard still exists, because the circuit breaker
only opens onhe side of the AC line to the Loran Timer,
and AC voltage remains on the return line. Also, 28
VDC remains in the LTS when the AC circuit breaker is
tripped.

CAUTION

When all power is removed from Loran Timer 141, TTL
voltage (5 volts) will remain due to the signal -
interconnect harness from Loran Timer 1A3. Components
in the Loran Timer may be damaged by shorting a power

supply or signal lines when in this status. The same

is true when power is removed from Loran Timer 1A3.

1.7.2. Reference Publications. Technical personnel must be familiar with the
information regarding safety in the following publications:

a. M10550.13

Electronics Manual, Administration and Supply

b. M10550.14

Electronics Manual, Maintenance

¢. M10550.15 - Electronics Manual, Engineering

d. M5100.29 Safety Manual

e. M11000.1

Civil Engineering Manual

f. CG-139

Cardiopulmonary Resuscitation Handbook

g. CG=516 First Aid Health Lesson Plan




1.7.3. Notes, Cautions, and Warnings. Notes, Cautions, and Warnings will be used
in this manuval to emphasize important instruections, procedures, and conditions.
They will have the following format:

a. NOTE:
NOTE
"Notes" will be used for narrative

or illustrative non-procedural data.

b. CAUTION:

CAUTION

"Cautions" will be used to c¢all particular attention
to a step or procedure which, if not strietly followed
could result in damage to, or destruction of
equipment.

c. WARNING:

WARNING

"Warnings" will be used to call particular attention
to a step or procedure which, if not strictly

followed, could result in serious injury to, or death
of personnel. _




2. INSTALLATION.

2.1. Introduction. This chapter provides procedures for unpacking and inspecting
the Loran-C Timer Set. It describes procedures for installing, programming,
adjusting, and initially operating each unit of the LTS. .Procedures for the de-
installation and shipment of the equipment are also included in this chapter.

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, modules, and cables for
physical damage. Inspect all electrical wiring and connections to ensure that
connections have not been damaged. Inspect for damage and note any scratches,
dents, broken wires, or indicator/switches on the units.

2.3. Installation Instructions.

2.3.1. Materials. Table 2.1 lists the materials that are supplied, and Table 2.2
lists the materials that are required but not supplied for installing the LTS units.

2.3.2. General Installation Procedures.

2.3.2.1. Consider the following specifications before connecting the cables to the
units in the LTS:

a. Cables that connect primary AC power, DC back-up power, timer room ground,
and other required signals to the electrical equipment cabinet, may be
routed through the bottom of the cabinet. The bottom opening is
rectangular, and is designed to be placed over the signal building
trenching. Stations that do not have signal trenches or computer deck must
run cables in overhead ducting.

b. The primary 115 VAC power cable connecting the main circuit breaker panel to
the terminal board in the electrical equipment cabinet shall have a minimum

conductor size of AWG 14. Also, the primary power circuit breaker shall
have a rating of 10 amperes.

WARNING

Before connecting the primary AC power cable to the
main circuit breaker panel, place (and properly tag)
the circuit breaker to its OFF position.




Table 2.1. Materials Supplied

Quantity Nomenclature Dimensions
per
Eguipment Name Designation Length Width Depth
32 Mounting Screws 10=32 1.0 in
32 Captive Nuts 10-32
2 Interconnect Wou86-24.W104 43,0 in
Timer Signal
Harness
2 115 VAC Power w101 66.0 in
Harness
2 115 VAC Inter- w102 43.0 in
connect Power
Harness
1 28 VDC Power W105 : 66.0 in
Harness
2 28 VDC Inter- W103 43.0 in
Connect Power
Harness
4 Chassis Slide
Mechanism

Table 2.2. Materials Required but not Supplied

Quantity Nemenclature Required Use and
per Characteristics
Equipment Name Designation
1 Coaxial : RG-58/U Cross rate blanking for dual-
Cable rated stations. BNC
connectors and Coaxizl Tee
required.
1 AC Power TAW Primary AC Power from external
Cable local circuit breaker to terminal
codes board 1TB1.
1 RF Feedback RG/22B/U Operate RF Feedback.
Cable
2.2




2.3.2.2. Specific cable runs are classified by noise susceptibility. Red cable
markers denote primary power AC, uninterruptible power (UPS) AC and, TTY current
loops. Yellow cable markers denote frequency distribution cables (5 MHz, 1 MHz, and
100 kHz), high level phasing signals, PCI, and TCS or LSM drive signals. White
cable markers denote low level RF, TTL logic levels (0-5 VDC), and analog signals.
In order to minimize capacitive and inductive cross talk, observe the following
procedures:

a. Avoid parallel runs of different cable classes between racks and entrance
panels.

b. When parallel runs of different classes of cables cannot be avoided,
separate the cable classes by at least four feet. This separation applies
even if cable runs are made using "Square-D" type metalliec ducting.

c. When cables of different classes must intersect, they should intersect at
right angles.

d. When cable runs must be installed overhead at pre-existing Loran stations
which do not have computer flooring, avoid making "yellow" or "white" cable
runs parallel to AC power wiring for fluorescent lights.

e. Some cable shields should be trimmed at one end and not connected. They
should be connected to chassis ground at the other end to avoid ground

loops. Refer to the Floor and Grounding Plan and Wire Running List for more
information.

2.3.3. Electrical Equipment Cabinet.

2.3.3.1. The location of the AN/FPN-54A LTS equipment cabinet is to the left of the
AN/FPN-60 Transmitter Control Set (TCS) equipment cabinet, as viewed from the front.
For dual-rated stations, both LTS equipment cabinets are placed to the left of the
TCS equipment cabinet. Specific locations of the individual units within the LTS
are as shown in Figure 2.1.

2.3.3.2. The location of the AN/FPN-65 LTS equipment cabinet is to the left of the
AN/FSN-3 Local Status Monitor (LSM) equipment cabinet, as viewed from the front.
For dual-rated stations, both LTS equipment cabinets are placed to the left of the
LSM equipment cabinet. Specific locations of the individual units within the LTS
are shown in Figure Z2.1.

WARNING

Ensure that the circuit breaker designated for
this rack is OFF and properly tagged.

2.3
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Electrical Equipment Cabinet

Figure 2.1. Loran-C Timer Set (Front View)
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STAR WASHER (2 REQ'D)

NUT (2 REQ'D)

REMOVE PAINT FROM CABINET TO
INSURE GOOD ELECTRICAL BOND

MOAWGENSULATEDCOPPER————%T—
WIRE IN OVERHEAD DUCTING //////////

CONNECTION SILVER
SOLDERED or
EXOTHERMICALLY WELDED

NO. 8 STRANDED WIRE

INDIVIDUAL CHASSIS

STRAP CLAMPED TIGHT
WITH %" - 20 BOLT, NUT

and 2 WASHERS or
EXOTHERMICALLY WELDED

1" WIDE COPPER STRAP
RUN INSIDE CABINET

ud
R T AR AT SR et T PN AP N e

In

3WIRE AC POWER CORD
SLEEVING

5 2

T

LUGS

— EXOTHERMICALLY WELD or

SILVER SOLDER TO TIMER ROOM
GROUND SYSTEM

Figure 2.2. Typical Chassis and Cabinet Grounding Details

CAUTION

The Electrical Equipment Cabinet is on a
separate circuit breaker, located inside the
timer room. DO NOT energize the cabinet, until
after the installation of all units.
are energized upon the application of power.

A1l units




2.3.3.3. @Ground the cabinet to the timer room grounding system (see Figure 2.2).
Local connection with the system is made with silver solder and pigtail connections
or exothermic welding at either the overhead or below floor ducting.

2.3.4. Isolation Transformer.

2.3.4.1. Install the Isolation Transformer with the primary winding (3 terminals)
on the left side of the equipment cabinet, and the secondary winding (Y4 tepminals)
cn the right side as viewed from the rear (Figure 2.3). The transformer has four
threaded studs on the bottom. Insert these studs through four holes in the bottom
and to the rear of the equipment cabinet. While supporting the transformer, tilt
the cabinet front to back permitting acceas to the threaded studs. Then, install
lock washers and nuts on each stud, tightening the nuts securely. Return the
cabinet to the upright position.

1A1, Loran-C Timer

1A2, Timer Set Control

1A3, Loran-C Timer

1A4, Backup Power Supply

CY-7528/FPN
Electrical Equipment Cabinet

1T1, Power Isolation Transformer

Figure 2.3. Electrical Equipment Cabinet (Rear View)
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2.3.4.2. Refer to Figure 2.4 for primary power connections. Terminal-Board 1TB1 is
located directly in front of the Isolation Transformer in the base of the Electrical
Equipment Cabinet. Route the primary AC power cable into the Electrical Equipment
Cabinet and make the following connections:

a. Strap 1TB1-1, 1TB1-2, and 1TB1-3 together.

b. Strap 1TB1-4, 1TB1-5, and 1TB1-6 together.

¢c. Strap 1TB1-7, 1TB1-8, and 1TB1-9 together.

d. Connect a ground strap from 1TB1-5 to the equipment cabinet ground stud.

e. Connect the green lead from Isolation Transformer terminal 1T1-3 to 1TB1-4.

f. On Isolation Transformer (1T1) strap 1T1-4 and 1T1-7 together, then connect
a green lead from 1T1-7 to 1TB1-6.

g. Connect a black lead from Isolation Transformer terminal 1T1-5 to 1TB1-3.
h. Connect a white lead from Isolation Transformer terminal 1T1-6 to 1TB1-T.

i. Connect the black lead of the primary 115 VAC power cable (from the breaker
panel) to 1TB1-14.

J. Connect the white lead of the primary 115 VAC power cable (from the breaker
panel) to 1TB1-15.

k. Connect the green lead of the primary 115 VAC power cable (from the breaker
panel) to 1TB1-5.

1. Connect a black lead from Isolation Transformer terminal 1T1-1 to 1TB1-14.
m. Connect a white lead from Isolation Transformer terminal 1T1-2 to 1TB1-15.
n. Connect the black lead of Timer 1 115 VAC power harness (W101) to 1TB1-3.

o. Connect the black lead of Timer 2 115 VAC power harness (W101) to 1TB1-1.

p. Connect the white lead of Timer 1 115 VAC power harness (W101) to 1TB1-9.

g. Connect the white lead of Timer 2 115 VAC power harness (W101) to 1TB1-7.

r. Connect the green lead of Timer 1 115 VAC power harness (W101) to 1TB1-6.

s. Connect the green lead of Timer 2 115 VAC power harness (W101) to 1TB1-4.

t. Connect the black lead of the AC input from the 1A4 Power Supply to 1TB1-14.
u. Connect the white lead of the AC input from the 1AY4 Power Supply to 1TB1-15.

v. Connect the green lead of the AC input from the 1A4 Power Supply to 1TB1-6.

2o




W. Connect the white lead (positive) of the DC output from the 1Al Power Supply
to 1TB1-11. ‘

X. Connect the black lead (negative) of the DC output from the 1A4 Power Supply
to 1TB1-12.

y. Connect the white lead (positive) of the +28 VDC input (W105 Harness) to
1TB1-11.

Z. Connect the black lead (negative) of the +28 VDC input (W105 Harness) to
1TB1=12. .

NOTE

Ensure that all connections on 1TB1 are tight.
Particular attention should be directed to the ground
strap connections between 1TB1-5 and the electrical
equipment cabinet ground stud.

(1TB1) %{EE§ CONTROL UNIT
'O-¢1—BrACK 5N o
ISOLATION XFMR 2 LN 2
(1T1) C-¢
1| 1% 20 BLACK 1 J-25
I 4 —0
l 5 O _
il
| s s GREEN
‘EJJ s== ]L_ fk' GREEN O +\28 vDC
§ R 7 LG9 WHITE { o)
- 8
O J-12
9
e} WHITE
POWER SUPPLY (1A4)
IOO
CABINET — HITE
GROUND STUD : "
& BLACK °*) o
'ﬁj’ _j our
GREEN —— )
: 14
BLACK ~———————X 1 BLACK l! o ° ) AC IN
|15
WHITE 0 WHITE ]

Figure 2.4. Connections for AC and DC Power
NOTE

See Figures 2.5 and 2.6 for Rear View of Timer Set
Control (142) and Power Supply (144)
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TIMER 2 TIMER t TIMER 1§
115 vac - 28 vIC — %frr% - 115 VAC
{ J-IS\ (J—IS\ I-1 { 3-3\ [ .T-S\
/
~ 7 ~ 7 N Y ~ 7 ~ 7
1 Mz -
STANDBEY OPERATE
*H5 Ht STRNDBY () LOCAL INTERVAL () *%5 ﬂt atmﬂz
109 kHz P.C. SET P.C. SET

HOEE T BT @....

P.C. RESET O O P.C. RESET
I3 133 ‘
STANDBY OPERATE
INPUT RECORDER INPUT
115 VAC 5 Mz 28 VIC 115 VAC
N 156 17 / N \ I-14 \

| 125 -, ~ | 2 [ 3-12 ~, {315
-/ Ty - / -

N/ FCI OPER OPER

TIMER 2

HANFPN-S54R *#HANFPN-65
NOTE

Prefix all designations with 1A2A8. Solid Lines
indicate those signals that are switched between Timer
Number 1 and Timer Number 2 depending on position of
Transmitter Drive Selector switch.

Figure 2.5. C-8621A/FPN Timer Set Control (Rear View)

AC INPUT
AC OUTPUT

Figure 2.6. PP-7839/G Backup Power Supply (Rear View)
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2.3.4.3. Anchor the LTS Electrical Equipment Cabinet by passing lag screws or bolts
through the four holes located in the base of the cabinet, and secure to the deck.

2.3.4.4, The electrical equipment cabinet is a standard item that has been modified
for Coast Guard use. Figure 2.3 shows the Electrical Equipment Cabinet (Rear View).

NOTE

Station drawings contain the types of cables used
between the LTS and external equipment. This manual
contains specifications for cables interconnecting the
units of the LTS. All of the wiring and cabling in
this chapter is for dual-rated stations. Single-rated
stations will make connections to "low rate" jacks
only.

2.3.5. Loran Timer (1a1).

2.3.5.1. Using the chassis slide mechanisms provided, install the 1A1 Loran Timer
in the uppermost position of the Equipment Cabinet. Ensure that there is enough
¢learance so that the Loran Timer can slide in and out eaSLly. If necessary, adjust
the Loran Timer or slides for proper clearance. )

WARNING
Ensure that the Equipment Cabinet is properly secured
to the deck before extending the Timer chassis to its
fully extended position.

- A

2.3.6. Timer Set Control (1A2).

2.3.6.1. Position the Timer Set Control chassis directly beneath the 1A1 Loran
Timer, and assemble the front panel screws and protective washers. Next, thread the
panel screws into the cabinet mounting holes until the control chassis front panel
is snug against the cabinet vertical support rails.

2.3.7. Loran Timer (1A3).

2.3.7.1. Position the 1A3 Loran Timer so that the side rails engage the chassis
slide mechanism near the center of the cabinet just under the Timer Set Control.
Carefully push the Loran Timer into the cabinet ensuring that there is encugh
clearance between the Loran Timer and the Timer Set Control. If the clearance is
not adequate, adjust the position of the Loran Timer chassis and the chassis slide
mechanism until both Loran Timers (1A1 and 1A3) may be inserted or withdrawn

smoothly from the equipment cabinet. Once a proper fit is obtained, tighten all
front panel mounting screws.




2.3.8. Backup Power Supply (1A4).

2.3.8.1. Position the Backup Power Supply beneath the 1A3 Loran Timer, and assemble
the front panel screws and protective washers. 1Insert the panel screws in the
cabinet mounting holes, and adjust the cabinet until the control chassis front panel
is snug against the cabinet vertical support rails.

2.3.8.2. Route the primary AC and DC power cables for the Backup Power Supply in
the Electrical Equipment Cabinet, and attach wires according to paragraph 2.3.4.2
(refer to Figure 2.4).

2.3.9. LTS Units Cable Interconnect. Once all units have been properly installed
in the LTS equipment cabinet, and the primary and backup power cables have been

connected, refer to Table 2.3 for the cable connections between the units in the
LTS.

Table 2.3. LTS Units Cable Interconnect List

FROM CABLE TO
1TB1-3,6,9 115 VAC power harness (Timer Number 1)/W101 1A2A8J15
1TB1-1,4,7 115 VAC power harness (Timer Number 2)/W101 1A2A8J25
1TB1-11,12 28 VDC po@er harness/W105 1A2A8J12

1A2A8J6 115 VAC power interconnection harness/w102 1A1A3J4
1A248J16 115 VAC power interconnection harness/W102 1A3A3J4
1A2A8J3 28 VDC power interconnection harness/W103 1A1A3J5
1A2A8J19 28 VDC power interconnection harness/W103 1A3A3J5
1A2A8J1 Signal interconnection harness/W-486-24 W104 TA1A3J1
1A2A8J2 Signal_interconnection harness/W-486-24 W10L 1A3A3J1
1A1A3J6 Cross-Rate blanking (Dual-Rate only)/RG-58/U 1A3A3J6

Connection made at High Rate Timer for Low

Rate priority blanking

NOTE

Connectors using prefix 1A2A8, refer Figure 2.5, and
connectors using prefix 1A1 or 1A3 refer to Figure 2.7.



2.3.9.1. Terminations. Inside the Timer Set Control (TSC) there are four 51-ohm
BNC terminators. Typical terminations are:

a. At single-rate stations, the Operate RF inputs and 5-MHz signal inputs have
BNC "Tee's" and 51-chm BNC Terminators.

b. At dual-rate stations, the Operate RF inputs are terminated. Terminations
for the 5-MHz signal lines exist only on the last TSC in the 5-MHz signal
line. This is the Low Rate Loran-C Timer Set.

2.3.10. Connect the primary AC power cable to the main circuit breaker and
energize, install the front panel filler plates, equipment cabinet side panels and
door. Connections for UPS 115 VAC may also be made at this time.

CAUTION

Do not insert modules until DC Power Supply
adjustments (paragraph 2.5.6) have been completed.

2.4, Installation Drawings. Figures 2.8 - 2.10 show the dimensions of the units of
the LTS.
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Figure 2.7. Loran Timer (Rear View)
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Figure 2.10. Backup Power Supply

2.5. Adjustments and Programming.

2.5.1. The Loran-C Timer Set may operate with different transmitter control -
configurations. Selected modules in the Loran Timer must be programmed for a
specific station configuration. The Group Repetition Interval (GRI) and master or
secondary operation is determined by the Program module (H card). ET/MPT or 5 MHz
output, delay between EMPT and. MPT, and single or dual-rate operation is determined
by the DRINT/CP module (T card). The Cycle Compensation (Cyecle Comp) time constant
is determined by the Error Sense module (M card). Choice of SSX or Tube type
Lransmitter 1s determined by the PC/MPT module {K card). The following paragraphs
discuss the programming steps of each module.

2.5.2. Program Module (H card), Programming Instructions.

2.5.2.1. The Program module selects the station GRI (in uSec) by strapping the
required terminal posts on the module for the proper Loran-C rate. No. 20 AWG
stranded Teflon coated wire is used for this purpose. GRI programming is
accomplished by adding three inputs: (i.e., by.adding jumper wires between the
appropriate terminals (Pin No.) on the module) 10,000's uSec + 1,000's uSec + 100's
uSec, where each input value is determined by the station GRI. To set the Program
module (H card) for use at a secondary station use the following example.

a. To program the H card for a GRI of 99,600 uSec, obtain by:

90,000 uSec + 9,000 uSec + 600 uSec = 99,600 uSec.




