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PREFACE

This 2nd Edition of AP 116C~0701~1A6A supersedes the original (lst) Edition.
(The latter was originally NAVSHIPS 93881 (A)).

This publication refers to those models of the GRN-9D manufactured by ITT,
and the associated special~to-type test equipment housed in the Power Supply
Rack - 0A1537/GRN-9A. A further model of the GRN-9D manufactured by the
National Radio Company differs from the ITT version in that it has a
non-temperature-controlled spectrum filter in the Control Duplexer
C-2226A/GRN-9, (and other minor variations), and the original special-to-~type
test equipment has been superseded by the Test Monitor Control Rack,
MM~-TMC-212A. This publication has been amended to include details of

these modifications, and later equipments.

Between June 1973 and Jan 1977, further changes were introduced or are
scheduled for general incorporation. These include (1) rationalization of
individual drawer units for complete interchangeability between URN-3A and
GRN-9D, and (2) incorporation of a non-temperature-controlled single-section
dual-mode cavity in place of the previous twin-cavity spectrum filter in

the Control Duplexer C-2226/GRN-9, and (3) phasing out of service of the
Mechanical Keyer Sub-assembly in the Coder Indicator KY-382/GRN-9D, and

its replacement by a solid-state Keyer Unit. These changes are dealt

with in the new Section 8 to this work.

Where a fully updated equipment is being serviced, reference to
Section 8 should be made. The new section is issued as Amendment
List No.l. to the main publication.

LIST OF ASSOCIATED PUBLICATIONS

AP 116C-0701~-1B6B TACAN (Ground) Transponder AN/GRN-9D
AP 116C-0702-1A6A Series TACAN (Ground) Test Monitor Control Group
AP 116C-0707-16 TACAN (Surface) Aerial and Control System
AP 116C-0709-1, 10 TACAN Ground Systems
AP 116C-0712-16,10 Telatel

LETHAL WARNING
HIGH VOLTAGE HIGH VOLTAGE

HIGH VOLTACES EXIST IN THIS EQUIPMENT AND DUFE PRICAUTTIONS SHOULD BE

L \ S TAREN.
SEE ALSO SECTION 8, CHAP 2, PARA 22 REGARDING THE UPDATED TRANSPONDER
INDICATOR DRAWER. i

- . Prelim
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MODIFICATIONS SUMMARY
(completely revised)

These modifications are included in Section 8.
given in Section 8 supplements and updates earlier sections of this
book during the period of transition, when transponders in various

states of modification may exist together.

AP 116C-0701-1A6A
(2nd Edition)

The information

Modifications with no

electrical significance are omitted here but can be found in the
topic 2 publication.

Mod Leaflet Strike-off Brief Description Unit or Sub-unit

No. No. No. affected.

A3375 B9 3 E.H.T. Protection HV Power Supply
Monitor point.

A3825 B11 3 GRN-9D/URN-3A Amp-Mod drawer
Interchangeability.
Fitting of R.F. Cable.

A4295 B15 3 TMC /Non-TMC switch Control Duplexer
§1109.

A4299 Bl6 3 TMC /Non-TMC switch LV Power Supply
S1602

A3831 B22 2 GRN-9D/URN-3A Coder-Indicator
Interchangeability

A4838 1 B25) 4 New cavity Control Duplexer

A4837 | B27) (High or Low-band)

A4620 B28 3 Protection resistor Freq.Mult.Osc.
R1475

A6364 B31 4 Electronic Keyer Unit Coder-Indicator

A6368 B32 4 Installation of VORTAC Cabinet,Receiver
switching cables. CY-3163/GRN-9D

A6726 B33 5 Resistor R1919 HV Power Supply
Increased rating

A7031 B34 3 Change of valve Freq.Mult.Osc.
types Osc. Sub. Assy.

HB /LB

B0790 B35 4 Klystron filament Amp-Mod drawer

supply resistor.
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AN/GRN-9D
GENERAL INFORMATION

AP116C-0701-1A6A- (2nd Edition)

Paragraph
1-1

SECTION 1

GENERAL INFORMATION

1-1  INTRODUCTION.

This technical manual provides the general description,
theory of operation, and instructions for the installation,
operation, and maintenance of Radio Set AN/GRN-9D (see
figure 1-1 and table 1-1) constituting a portion of the shore-
based installation of a tactical air communication and naviga-
tion (TACAN) system.

1-2. FUNCTIONAL DESCRIPTION

Radio Set AN/GRN-9D is a shore-based radio set intended
for use with Antenna Group AN/GRA-60 or AN/GRA-61. The
radio set and the antenna group together function as a radio
beacon that provides navigational information for aircraft
within a 200-mile radius of the radio beacon. The radio beacon
is part of TACAN. Each beacon installation consists of a re-
ceiver-transmitter group, a power supply assembly, and an
antenna group.

The signals transmitted by the radio beacon provide aircraft
equipped with Radio Set AN/ARN-2t with the distance and
bearing information needed to determine their positions.

The AN/ARN-21 transmitter in the aircraft requests dis-
tance information by sending out interrogation signals with a
repetition pattern peculiar to that transmitter. Reception of
these distance interrogations at the radio beacon causes the
transmission of a series of replies having the same pattern. The
aircraft receives these replies along with other replies emitted
by the beacon in response to interrogations from other air-
craft. The AN/ARN-21 then picks out its own reply by com-

paring the reply pulse patterns with that of its own transmitter.

Distance is determined by measuring the total time elapsed
between the initial transmission of the distance interrogation
pulse pair and receipt of the corresponding radio beacon reply
pulse pair, and translating this time into miles.

The radio beacon transmits bearing information by rotating
a lobed antenna radiation pattern through 360 degrees and
then transmitting omni-directional bursts of reference pulse
pairs at the instant that the antenna radiation pattern is in cer-
tain reference positions. The aircraft obtains its bearing by
noting the position of the antenna pattern, as determined by
the relative signal strength at the time of the reference burst.

Each of the information elements supplied by the radio
beacon is analyzed briefly in the following paragraphs.
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a. BEACON IDENTIFICATION.—Every 37.5 seconds,
the radio beacon transmits its identifying call in International
Morse Code; this enables the aircraft to determine the radio
beacon with which it is in contact. The identification signal
originates as a 1350-cps tone signal and is then converted into
a series of coded pulses that are inserted into the radio beacon
output pulse train. These pulses are received by the airborne
radio set and converted back into a coded 1350-cps tone signal
that is audible to the pilot. Because it is essential that the
average output pulse rate of the radio beacon be maintained
during transmission of all signal elements, the identification
signal is transmitted at the rate of 2700 pulse pairs per second.
Each cycle of the 1350-cps tone signal initiates a pair of pulses
spaced 100 microseconds apart. Each pulse of these pairs is
then further encoded into pulse pairs having 12-microsecond
spacing between pulses. A mechanical keying device in the
radio beacon keys the identification tone pulses in and out of
the output pulse train. For each dot, the identification tone
pulses are transmitted for 0.125 second; for each dash, the
identification pulses are transmitted for 0.375 second. During
transmission of these dots and dashes, the transmission of
distance information is interrupted, but the reception of dis-
tance information by the aircraft is not adversely affected.
Bearing reference bursts, which are transmitted 135 times per
second as a short group of coded pulses, interrupt ihe identi-
fication tone pulses in the output pulse train; because of their
short duration however, they do not interrupt the audible sig-
nal received by the pilot.

b. DISTANCE INFORMATION.—Distance information
originates in the aircraft as a series of randomly spaced pulse
pairs. These pulse pairs are transmitted by the aircraft and are
called the distance interrogation signal. Because the pulse pairs
of this signal are randomly spaced, the distance interrogation
signal from each aircraft will be different. The radio beacon
receives distance interrogation signals from up to 100 aircraft
and, after a delay of 50 microseconds, transmits all of these
interrogation signals as part of the r-f output pulse train. The
distance measuring circuits in each aircraft are capable of ex-
tracting from the series of pulses received those reply pulses
that have the same randoin spacing as the pulses in the distance
interrogation signal it transmitted. The time interval between
transmission of interrogation pulses and reception of reply
pulses is measured. After subtracting the 50-microsecond
delay inserted by the radio beacon, the time required for the
radio signals to travel from the aircraft to the radio beacon and
back again is converted into distance (nautical miles). Distance
information appears as a direct-reading meter indication to the
pilot.
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c. BEARING INFORMATION. —The bearing in-
formation supplied by the radio beacon is originated
in the antenna system of the radio beacon. Bearing
information consists of four components, each of
which is described in this section and more thor-
oughly described in Section 4.

(1) 15-CPS AMPLITUDE MODULATION. —The
r-f output of the transmitter portion of the radio bea-
con consists of a series of pulse pairs that have an
average repetition rate of 3600 pulse pairs per sec-
ond. The amplitude of these pulses is constant at the
output of the transmitter. Therefore, the average
carrier level of the r-f signal fed to the central array
of the antenna is constant. A parasitic element is
mounted on a rotatable cylinder that has the central
array at its center of rotation. By rotating the para-
sitic element about the central array at the rate of
15 rps, the signal is modulated in amplitude at the
rate of 15 cps. The phase of the 15-cps amplitude-
modulation signal, with respect to reference burst
received by each aircraft, depends on the bearing of
the aircraft relative to the beacon.

(2) 15-CPS REFERENCE BURSTS. —A burst of
12 pulse pairs spaced 30 microseconds apart is trans-
mitted 15 times per second. This pulse group is
known as the 15-cps reference burst or north refer-
ence burst. It serves as a timing point from which
the phase of the 15-cps amplitude-modulation of the
output pulse train may be measured by the airborne
radio set. The 15-cpg modulation and 15-cps refer-
ence burst provide sufficient information to determine
the bearing of an aircraft relative to the radio beacon
within a 40-degree sector. The timing of the 15-cps
reference burst is determined by trigger pulses in-
itiated by the antenna. When the main lobe of the 15-
cps modulation signal is directed due east, a 15-cps
reference burst is transmitted.

(3) 135-CPS AMPLITUDE MODULATION. —
Nine parasitic elements are mounted on a rotatable
cylinder that has the central array at its center of
rotation. As this cylinder is rotated about the cen-
tral array, the amplitude of the r-f signal is modu-
lated at a rate of 135 cps. The cylinder containing
the 135-cps modulating element rotates as a unit with
the cylinder containing the 15-cps modulating ele-
ment. Therefore, the phase of the 15-cps modulation
and the phase of the 135-cps modulation are locked
relative to each other. The phase of the 135-cps sig-
nal with respect to the 135-cps reference burst re-
ceived by an aircraft is dependent on the bearing of
the aircraft relative to the beacon.

(4) 135-CPS REFERENCE BURSTS. —A burst
of six pulse pairs spaced 24 microseconds apart is
transmitted 120 times per second. This pulse group
is known as the 135-cps reference burst or auxiliary
reference burst. One 135-cps reference burst oc-
curs for each 40 degrees of antenna cylinder rotation
except for that 40-degree point which coincides with
the transmission of the 15-cps reference burst.
Therefore, eight 135-cps reference bursts are trans-
mitted for each rotation of the antenna cylinder. The
135-cps reference bursts serve as a timing point
from which the airborne radio set measures the
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phase of the 135-cps amplitude modulation of the received
signal. After the bearing of the aircraft has been determined to
be within a certain 40-degree sector by means of the 15-cps
modulation and 15-cps reference bursts, the 135-cps modula-
tion and 135-cps reference bursts provide sufficient informa-
tion to localize the bearing of the aircraft to within plus or % 1
degree.

1-3. FACTORY OR FIELD CHANGES.

All units of the AN/GRN-9D are supplied, on initial de-
livery, without factory or field changes.

1-4. QUICK REFERENCE DATA.

a. NOMENCLATURE. — The official nomenclature for
units of Radio Set AN/GRN-9D is as follows:

(1) Receiver-Transmitter OA-3352/GRN-9D contains
the following units:

(a) Coder-Indicator KY-382/GRN-9D
(b) Radio Receiver R-824/URN

c. CONTRACTORS. — (i) ITT Federal Labora-
tories formerly ITT Federal Division, a division of
International Telephone and Telegraph Corporation,
New Jersey and (ii) National Company Incorporated
Melrose, Mass. For the purpose of this manual, the
models of the individual manufacturers will be desig-
nated ITT and National respectively.

(d) Amplifier-Modulator AM-1701 URN

(e) Frequency Multiplier-Oscillator CV-
1171/GRN-9D

(f) Cabinet CY-3163/GRN-9D

(2) Power Supply Assembly OA-1537A/GRN-9A con-
tains the following units:

(a) Low Voltage Power Supply PP-1766 URN
(b) Medium Voltage Power Supply PP-1765 URN
(c) High Voltage Power Supply PP-1763 URN
(d) Cabinet CY-3164 GRN-9D

b. CONTRACT NUMBER. — The contract number is NObsr
81170, dated 26 April 1960.

c. CONTRACTOR. — ITT Federal Laboratories, formerly
ITT Federal Division, a division of International Telephone and
Corporation. Clifton, New Jersey is the contractor.

d. COGNIZANT NAVAL INSPECTOR. — The cognizant
Naval Inspector is: Inspector of Naval Material, Newark, New
Jersey.

e. NUMBER OF PACKAGES INVOLVED. —
Eighteen packages are involved, including equipment spares.

f. TOTAL CUBIC CONTENTS.

(1) Crated: approximately 460 cubic feet. including
equipment spares.
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(2) Uncrated: approximately 250 cubic feet,
not including equipment spares.

g. TOTAL WEIGHT.

(1) Crated: approximately 6500 pounds, in-
cluding equipment spares.

(2) Uncrated: approximately 4000 pounds, not
including equipment spares.

h. RADIO BEACON DUTY CYCLE. —The term
duty cycle is expressed here as percentage of actual
transmitting time per second.

(1) The useful signal pulse-pair contents, per
second of operation of the radio beacon, is variable,
consisting of:

(a) 180 north reference burst pulse pairs
per second (12 pulse pairs occurring 15 times per
second).

(b) 720 auxiliary (135 cps) reference burst
pulse pairs per second (6 pulse pairs occurring 120
times per second).

(c) Identify tone pulses occurring at a rate
of 2700 pulse pairs per second when keyed. The
actual number of code pulse pairs present depends,
however, on the particular code assigned to the radio
beacon.

(d) Distance measuring interrogation pulse
pairs, the number of which depends on the number of
aircraft interrogating the radio beacon at any partic-
ular time. The maximum, for 100 aircraft interro-
gating the beacon simultaneously, is 2700 pulse pairs
per second.

(2) To sustain the sine-wave modulation en-
velope of the transmitted r-f energy, it is necessary
to maintain the total number of pulse pairs trans-
mitted during each second constant. The radio bea-
con maintains a constant duty cycle by introducing
noise pulses into the signal train in a number suffi-
cient to bring the total number of pulse pairs in the
signal pulse train to 3600 pulse pairs per second.
The noise pulses thus introduced into the signal are
referred to as squitter. Obviously. since the burst
pulse pairs occur at a constant rate, and the identi-
fication code pulse pairs also occur at a constant
rate. the number of squitter pulses in the signal
train varies inversely with the number of aircraft
interrogating the radio beacon at any given time.
Thus. the number of squitter pulses is maximum
when no aircraft is interrogating the beacon, and is
minimum when the maximum number of 100 aircraft
are interrogating the radio beacon at any one time.
When the number of aircraft interrogating the radio
beacon exceeds 100 (that is, when the total number
of distance measuring interrogation pulse pairs ex-
ceeds the 2700 for which time is available), the ex-
cess number of pulse pairs is suppressed.
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i. CHARACTERISTIC OF RADIC BEACON SIG-
NALS.

(1) All signals transmitted by the radio beacon
are characterized by the fact that they consist of
pulse pairs, with 12-microsecond spacing between
the two pulses of the pair. The number of pulse pairs
per second and the spacings between pulse pairs (the
spacing between the leading edge of the first pulse of
one pair and the leading edge of the first pulse of the
next pair) depend on the particular signal element and
are characteristic of that particular signal element.
However, it is the spacing of 12 microseconds be-
tween the pulses of a pair that provides the AN/ARN-
21 of the aircraft with the means for distinguishing
between the signal pulses from the radio beacon and
other pulses present on the received radio frequency.

(2) The characteristics of the signal elements
as transmitted by the radio beacon are as follows:

(a) NORTH REFERENCE BURST. —The
north reference burst consists of 12 pulse pairs.
There is 12-microsecond spacing between pulses of
a pair and a 30-microsecond spacing between pulse
pairs, occurring 15 times per second.

(b) AUXILIARY REFERENCE BURST. —The
auxiliary reference burst consists of six pulse pairs.
There is 12-microsecond spacing between pulses of
a pair and 24 microseconds between pulse pairs oc-
curring 120 times per second at the rate of 135 cps.

(c) IDENTIFICATION CODE. —The identi-
fication code consists of a train of 2700 pulse pairs
per second. There is 12-microsecond spacing be-
tween pulses of a pair occurring at 1350-cps double-
pulsed rate (100 microseconds between double-pulsed
pairs), keyed by a coding wheel built into the beacon.
The tone pulses are synchronized to the reference
bursts.

(d) DISTANCE MEASURING INTERROGA -
TIONS, —The distance measuring interrogations con-
sist of pulse pairs with 12-microsecond spacing be-
tween pulses of the pair; spacing between pulse pairs
depending on the pulse-repetition rate peculiar to the
interrogating aircraft.

(e) SQUITTER PULSES. —Squitter pulses
consist of pulse pairs with 12-microsecond spacing
between pulses of the pair. The number of pulst
pairs per second depends on the number of interro-
gations being received by the beacon. with & mim-
mum spacing of 40 microseconds hetween puise pairs.

j. HIGH-BAND AND LOW.-BAKD RADIO BEACON
FREQUENCY ALLOCATION,

(1) The radio beacon operates in the frequency
range between 962 and 1213 mc. This frequency
range is divided into two transmitting bands and one
receiving band as follows:

(a) The band between 962 and 1024 mc (low
band) is used for transmission from the radio beacon.
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(b) The band between 1025 and 1150 mc (low
and high bapd) is used for reception by the radio bea-
con,

(c) The band between 1151 and 1213 mc
(high band) is also used for transmission from the
radio beacon.

(2) In any one radio beacon, the receiver and
transmitter operate at frequencies 63 mc apart; thus,
a beacon transmitting at 962 mc receives at 1025 mc.
Similarly, a beacon transmitting at 1024 megacycles
receives at 1087 megacycles, and a transmitter op-
erating at 1151 megacycles receives at 1088 mec. Fi-
nally, a transmitter operating at 1213 mc receives at
1150 mc. These frequencies serve to illustrate how
the end frequencies for each band are used and show
how the total frequency range of the radio beacon is
divided into low band and high band. Thus:

(a) A radio beacon operating in the low band
transmits at a frequency between 962 and 1024 mc
and receives at a frequency 63 mc above the trans-
mitter frequency. This receiver frequency falls in
the band of 1025 and 1087 mc.

(b) Similarly, a radio beacon transmitting
in the high band between 1151 and 1213 mc receives
at a frequency 63 mc below the transmitter frequency.
In this case, the receiver frequency falls in the band
between 1088 and 1150 mc.

(3) Radio beacons are provided to operate either
in the high band or in the low band, depending on the
antenna used. The high-band and the low-band an-
tennas differ in size, but are otherwise basically
similar,

k. FREQUENCY STABILITY.

(1) Transmitter frequency stability is +25 kc
(over the operating range).

(2) Receiver frequency stability is +50 kc (over
the operating range).

1. RECEIVER SELECTIVITY. —The receiver re-
jects properly coded interrogations on adjacent chan-
nels 80 db above the threshold level of a properly
coded interrogation in the pass band. Signals arriving
at intermediate frequency are suppressed 80 db. All
other spurious responses within the 960- to 1215-mc
band are suppressed 75 db. Low-pass filters are
provided for the suppression of radar interference
from 1650 to 10,500 mc. The suppression will be at
least 60 db.

m. RECEIVER BANDWIDTH. —The receiver band-
width is such that the triggering level does not dete-
riorate by more than 3 db when its total frequency
drift is added directly to an incoming frequency drift
of +70 ke,

n. TRIGGERING LEVEL. —Receiver triggering
level (triggering level is the sensitivity level of the
receiver at which a signal will cause the transmitter
to fire 60 percent of the time in the absence of refer-
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ence and identity pulses) is properly coded interro-
gation 125 db below 1 watt measured at the input con-
nector on the receiver chassis; it is sufficient to
trigger the transmitter under a condition of no load.
A properly coded interrogation 124 db below 1 watt
measured at the same point is sufficient to trigger
the transmitter under a condition of full load. The
total number of pulses out of the receiver is 2700 +90
pulses for conditions of normal loading or for a 50-
percent overload.

o. RECEIVER ECHO SUPPRESSION. —Properly
spaced pulse pairs do not trigger the transmitter
more than 20 percent of the time for any signal 70 db
below 1 watt or stronger if the amplitude of the sec-
ond pulse of the pair is at least 25 db below the am-
plitude of the first pulse.

p. RECEIVER RECOVERY TIME. —After the sec-
ond pulse of a correctly coded interrogation which
results in decoding, the receiver becomes deactivated.
Provisions are made for adjusting the dead time
which follows decoding from 20 to 65 microseconds.

q. RECEIVER INTERMEDIATE FREQUENCY. —
The receiver intermediate frequency is 63 mc.

r. RESPONSE DELAY. —The radio beacon re-
sponse delay is 50 +0. 25 microseconds measured from
the leading edge of the second incoming pulse to the
leading edge of the second reply pulse measured at a
standard signal strength of 50 db above threshold.

s. INTERROGATION PULSE REPETITION FRE-
QUENCY (PRF). —The average prf of the pulse pairs
which this equipment receives shall be 24 cps from
each of 95 interrogating sources. In addition, the
equipment receives interrogations at a prf of 150 cps
from each of five other sources. The equipment
shall be considered to be operating at full load when
receiving interrogations from both prf sources simul-
taneously. Under full load conditions and in absence
of identification keying, the transmitter shall reply
to at least 78 percent of the interrogation.

t. TRAFFIC CAPACITY. —The maximum traffic
capacity is 100 aircraft.

u. TRANSMITTER PULSE COUNT LIMITING.—
From zero to full load, pulse count limiting is effec-
tive to maintain the average number of transmitter
pulses constant to within +2. 5 percent of its nominal
value.

v. CRYSTAL FREQUENCIES. —The equipment is
adjustable to any one of 126 crystal controlled fre-
quencies in the range listed in paragraph 1-4;j.

w. CHANNEL FREQUENCY SEPARATION. —
There is a channel frequency separation of 63 mc be-
tween nominal interrogation frequency and nominal
reply frequency for all operating channels. There is
a channel frequency spacing of 1 mc.

X. MODULATION. —The modulation depth in the
horizon for each modulationfrequency is 2119 percent
at the respective frequency bands. The modulation
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frequencies produced by the antenna are 15 cps and 135 cps
(the ninth harmonic of 15 ¢ps). The horizontal antenna pat-
tern is a scalloped cardioid. Pulse type transmission at a rate
of 3600 pulse pairs per second (includes reference groups and
distance replies).

y. TRANSMITTER IDENTIFICATION.—Identification is
provided by switching the transmitter from pulse pairs of ran-
dom spacing to pulse pairs which occur at a fixed frequency
rate of 1350 cps during the keydown position. The first pulse
of the identity occurs 740 +50 microseconds after the first
pulse of each auxiliary reference group.

z. TRANSMITTER REFERENCE PULSES (FOR BEAR-
ING INFORMATION).—A total of 120 code groups are trans-
mitted at a rate of 135 ¢ps. Each code group consists of six
pulse pairs spaced 24 microseconds apart. Fifteen code groups
per second are transmitted at a rate of 15 cps. Each of these
code groups consist of 12 pulse pairs spaced 30 microseconds
apart.

4a.SQUITTER RATE. -Squitter rate is the rate of random
firing of the transmitter in the absence of interrogations. The
total number of pulses out of the receiver is 2700 90 for
normal operation.

ab.TRANSMITTER POWER OUTPUT.—The power output
of the transmitter is 7 kw minimum.

_ac. TRANSMITTER R-F DUTY CYCLE.—Under normal
operation at 3600 pulse pairs per second, the transmitter r-f
duty cycle is +2.5 percent.

ad. PULSE SPECTRUM.--The energy level contained in an
0.5-megacycle bandwidth, centered about a frequency *0.8 mc
fiom the nominal frequency, is 60 db below the energy level
contained in an 0.5-mc bandwidth centered about the nominat
frequency. The energy level contained in an 0.5-mc bandwidth
centered about a frequency *2.0 mc from the nominal fre-
quency is more than 65 db below the energy level contained

in an 0.5-mc bandwidth centered about the nominal frequency.

ae. POWER INPUT REQUIREMENTS. - All incoming pri-
mary power is brought to the input terminals of Receiver-
Transmitter OA-3352/GRN-9D and is used either within the
receiver-transmitter group or redistributed to Power Supply
Assembly OA-1537/GRN-YA, associated antenna group, and
the convenience outlets on each of these units.

The receiver-transmitter group and the power supply assem-
bly (less convenience outlets) have a 208-volt, 4-wire, 3-phase,
00-cps. 6.8 kw. 7.2-kva power consumption with an 0.9 power
factor and a maximum current of 25 amperes per phase.

1-5. EQUIPMENT LISTS
4. EQUIPMENT SUPPLIED.

The major components of the radio set are contained in
two main groups, the receiver-transmitter group and the power
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supply assembly. The complete equipment supplied by the
manufacturer is listed in table 1-1, and illustrated in figures
1-2 and 1-3.
NOTE

Space is provided in the power supply assembly of

the radio set for the test equipment listed in table 1-2

Switch-Test Adapter SA-420/URN-3 is mounted ex-

ternal to the radio set. The test equipment, referred

to as built-in test equipment, is to be installed by

the using activity after delivery of the beacon power

supply assembly from the manufacturer.

b. EQUIPMENT AND PUBLICATIONS REQUIRED BUT
NOT SUPPLIED.—Additional equipment required for the op-
eration of the radio set, but not supplied by the manufacturer
under this contract, is listed in table 1-2.

¢. SHIPPING DATA.-The dimensions, volumes, and weights
of the equipment, packed and ready for shipment, are listed
in table 1-3.

d. EQUIPMENT SIMILARITIES.-The Radio Set AN/GRN-
9D, produced by the National Co. Inc., is similar to both the
AN/GRN-9A and AN/GRN-9D manufactured by ITT Federal
Laboratories. There are, however, certain differences between
the models; mainly in the transmitter output power, the type
of antenna group used, the primary power supply requirements
and the power distribution circuits. Where differences occur
between the ITT and National models, reference is made to
them in the text, schematics and wiring diagrams.

(1) RECEIVER-TRANSMITTER OA-3352/GRN-9D
SIMILARITIES.—The radio receiver and the amplifier-modu-
lator in the AN/GRN-9D are identical to those in the AN/GRN-
9A.

(2) RECEIVER-TRANSMITTER OA-3352/GRN-9D

DIFFERENCES

(a) The coder-indicator in AN/GRN-9D is similar to
that in the AN/GRN-9A, except that the magnetic variation
unit, the METER SELECTOR switch, the ANTENNA POSI-
TION SELECTOR switch, and the SET TO MAGNETIC VARI-
ATION dial, have been deleted. Also, the identification tone
keyer assembly, has been slightly modified. The wiring of the
unit has been changed to incorporate these modifications.

@ The differences which occur between the various
models of Control Duplexer are:

_1. ITT Federal Laboratories - The Control Duplexer
in the AN/GRN-9D is similar to that in AN/GRN-9A with the
following exceptions. The high-and low-band filters in AN/GRN-
9D are of the sealed, gas-filled, temperature-stabilized type. The
desiccant chamber and flexible tubing have been deleted. Tem-
perature stability of the filters in the AN/GRN-9D is achieved
by use of a thermostatically-controlled heating element housed
in the filter assembly. A CAVITY HEATER ON lamp is pro-
vided on the front panel and indicates the operation of the
heater element.

_2. National Co. Inc. - The filters of the AN/GRN-
9D Control Duplexer of this model are not temperature-stabi-
lized although they are sealed and, as with the AN/GRN-9A
(ITT), a desiccant chamber has been incorporated.
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TABLE 1-1. RADIO SET AN/GRN-9D, EQUIPMENPT SUPPLIED

QTY | QTY NOMENCLATURE OVERAIA DIMENSIONS1
PER | PER 1 1
EQUIP.|GROUP NAME DESIGNATION HEIGHT | WIDTH | DEPTH| VOLUME " | WEIGHT
1 Receiver- 0OA-3352/GRN-9D 72 25 34-1/8 35.5 1126
Transmitter
1 Coder-Indicator | KY-382/GRN-9D
1 Radio Receiver R-824/URN
1 Control- C-2226A/GRN-9
Duplexer
1 Amplifier- AM-1701/URN
Modulator
1 Frequency CV-1171/GRN-9D
Multiplier-
Oscillator
1 Cabinet CY-3163/GRN-9D
1 Power Supply OA-1537A/GRN-9A 72 25 34-1/8 35.5 986
Assembly
1 High Voltage PP-1763/URN
Power Supply
1 Medium Voltage | PP-1765/URN
Power Supply
1 Low Voltage PP-1766/URN
Power Supply
1 Cabinet CY-3164/GRN-9D
1 Test Equipment
Cable Harness
2 Technical NAVSHIPS 93881(A)
Manual
1 Performance NAVSHIPS
Standards Sheet | 93881. 32
1 Maintenance NAVSHIPS
Standards 93881, 42

1Dimensions in inches, volume in cubic feet, and weight in pounds, unless otherwise stated.

3. The wiring of the units has been

adjusted to suit the various differences.

(c) The frequency multiplier-oscillator in
the AN/GRN-9D is similar to that in the AN/GRN-9A

with the following exceptions:

2. The crystal oven assemblies used in

the high-band and low-band r-f chassis have been

slightly modified. The adjustable coil provided in

1. Additional r-f shielding is incorpo-
rated in order to reduce the radiation of superfluous

r-f energy.

1-6

the AN/GRN-9A crystal oven assembly has been de-
leted.

3. The wiring of this unit has been
changed to incorporate these modifications.

(d) The cabinet in the AN/GRN-9D is similar
to that in the AN/GRN-9A except that relay K902 and
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TABLE 1-2. RADIO SET AN/GRN-9D, EQUIPMENT AND PUBLICATIONS
REQUIRED BUT NOT SUPPLIED
QTY NOMENCLATURE
PER REQUIRED REQUIRED
EQUIP. NAME DESIGNATION USE CHARACTERISTICS
1 Power Meter-Pulse{ TS-891/URN-3 |Performs power measurements, | Provides variable d-c
Counter counts radio beacon squitter out- | source used to bias a
put pulses, and determines reply | diode in switch-test
rate. Also checks receiver adapter and provides
sensitivity. facilities for counting
pulses.
1 Switch-Test SA-420/URN-3 | Performs power measurements. | Provides means of
Adapter transferring radio bea-
con transmitter output
power from antenna to
dummy load and sup-
plies detected signal to
test equipment.
Technical Manual NAVSHIPS
92809
1 Oscilloscope 0S-54/URN-3 Measures signal waveform am- Provides timing
plitude and pulse width. markers and cali-
brating voltage to per-
mit accurate measure-
ments.
Technical Manual NAVSHIPS
. 92778
1 Pulse Analyzer- TS-890A/URN-3]| Tests operation of radio beacon | Provides r-f carrier
Signal Generator or and analyzes radio beacon out- source and calibrated
TS-890B/URN-3| put signal. receiver for spectrum
analysis of a signal.
Technical Manual NAVSHIPS
93231
1 Pulse Sweep SG-121A/URN-3| Simulates pulse output of one or | Provides facilities for
Generator more airborne Radio Sets AN/ generating pulsed pairs
"ARN-21. at controlled variable
rate.
Technical Manual NAVSHIPS
92745
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TABLE 1-2. RADIO SET AN/GRN-9D., EQUIPMENT AND PUBLICATIONS
REQUIRED BUT NOT SUPPLIED (cont)
QTY NOMENCLATURE
PER REQUIRED REQUIRED
EQUIP. NAME DESIGNATION USE CHARACTERISTICS
1 Antenna Group AN/GRA-60 Transmits r-T output signal of Frequency range trans-
or radio set, receive distance in- mission: 962 to 1024 mc
AN/GRA-61 terrogation signals from air- (low-bhand operation) or
or craft, and modulates radio 1151 to 1213 mc (high-
equivalent beacon r-f output. Provides band operation)
facilities for transmitting r-f
output of the radio set, modu- Frequency range recep-
lating radio set r-f output so tion: 1025 to 1087 mc
that envelope of r-f signal is (low-band operation) or
modulated in amplitude at 15- 1088 to 1150 mc (high-
cps and 135-cps rates, gen- band operation)
erating trigger pulses that time
generation by radio set of bear- Vswr: not more than 2 to
ing reference pulse groups, and 1 over the specified
receiving distance interrogation transmission band
signals from aircraft equipped
with AN/ARN-21 or equivalent. R-f power: 20-kw peak
power with a duty cycle
of 2 percent
Antenna impedance: 50
ohms
Polarization: vertical
Horizontal pattern: scal-
loped cardioid rotated at
15 cps (900 rpm)
Vertical pattern: maxi-
mum carrier energy is
radiated above a plane
perpendicular to axis of
antenna
Technical Manual NAVSHIPS 94118
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TABLE 1-2a. RADIO SET AN/GRN-9D. EQUIPMENT AND
PUBLICATIONS REQUIRED BUT NOT SUPPLIED (AN/GRA-34)
g;zigfr NOMENCLATURE EQUIPMENT CHARACTERISTICS
1 Antenna Transfer Switching Unit In response to alarm or proper diallingsignals,
SA-544/GRA-34% provides automatic switching of either of the
TACAN transmitters r.f. output to one antenna
group input; also provides a facility for
manual switching. The unit incorporates dummy
Technical Manual: load facilities to permit miintenance tests
NAVSHIPS 93121(A) to be performed on either or both transmitters
under load conditions. The chassis also provides
for manual switching of the  antenna azimuth
leads from either of the two transmitters. The
unit incorporates, and supplants the SA-420/
URN-3 Switch Test Adapter listed in TABLE 1-2.
1 Radio Set Transfer Control Provides for manual and automatic control,
C2233/GRA-34 alarm indication, telephone facilities and
simulation testing; also provides power for the
entire transfer control chassis.
Technical Manual:
NAVSHIPS 93121(A)
2 Radio Frequency Monitor Provides a continuous and complete check of all
MX-2229/GRA-34 TACAN functions and provides an alarm signal,
‘ after a suitable delay, in the event of system
i malfunction.
Technical Manual:
NAVSHIPS 92975(A)
1 Electrical Equipment Cabinet The four above-mentioned major components plus
CY-2200/GRA-34 a fan are housed in this cabinet which provides
interconnections between the components and
facilities for interconnection to related units.
Technical Manual:
NAVSHIPS 93121(A)
1 Remote Switching Control This unit contains alarm indicators, a standard
C2234/GRA-34 navy telephone for communication with the local
station and a telephone dial which effects the
same functions as the telephone dial of the
Radio Set Transfer Control Unit at the local
Technical Manual: station.
NAVSHIPS 93121(A)
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TABLE 1-2b. RADIO SET AN/GRN-9D7 EQUIPMENT AND
PUBLICATIONS REQUIRED BUT NOT SUPPLIED (MM-TMC-212A)
(This equipment supersedes that listed in TABLES 1-2 and 1-2a)

Qty Per
Equip.

NOMENCLATURE

EQUIPMENT CHARACTERISTICS

TACAN Transfer and Switching Unit
MM-1602

Technical Manual:
AP 116C-0702-1D6D

In response to an external command, the unit
provides automatic transfer of TACAN beacons
between antenna and dummy load and between
beacon and test equipment. The unit also pro-
vides facilities for sampling the transmitter
output signals and injection of interrogation
signals. Manual switching is also provided in
the event of automatic transfer failure.

Spectrum Analyzer/Test Generator
MM-705

Technical Manual:
AP 116C-0702-1H6H

The unit tests the operation of the radio
beacon and analyzes the radio beacon output.

The spectrum analyzer section provides the
facility to measure the transmitted energy
in each of six bands adjacent to the transponder
transmitting frequency, as well as the on-
channel energy.

The test generator section provides (a) a suit-
able signal to use for aligning the IF stages
of the beacon receiver and (b) the r.f. energy
(at beacon receiver frequency) for testing and
maintenance purposes.

Oscilloscope MM~-504

Technical Manuals:
AP 116C-0702-1J6J
AP 116C-0702-1K6K

This unit enables inspection and measurement of
of the amplitudes and pulse-widths of all
signals associated with the GRN-9D and its
associated test equipment.

Power Meter - Pulse Counter -
Marker Generator MM-109

Technical Manual:
AP 116C-0702-1G6G

This unit enables the following functions to be
performed by the MM-TMC-212A.

(a) Power Meter - measures the peak r.f. power
output of the GRN-9D and its test equip-
ment in the frequency range 960 to 1215MHz.
The unit is used in conjunction with the
Transfer and Switching Unit which, in this
instance of its use, provides the necessary
facilities for sampling the transmitter
output signal and the interrogation signals.

(b) Pulse Counter - measures the average repeti-

tion rates of all the pulse sources in the
GRN-9D and its test equipment.

(¢) Marker Generator - provides precision time
marker pulses for modulating the Y and 2
axis of the MM-504 Oscilloscope. The markers
are used for measurements of pulse width,

pulse spacing, time intervals and frequencies,

1-10b
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AN/GRN-9D AP116C-0701~1A6A (2nd Editiom) Table 1-2b
GENERAL INFORMATION .
TABLE 1-2b. RADIO SET AN/GRN-9D. EQUIPMENT AND
PUBLICATIONS REQUIRED BUT NOT SUPPLIED (MM-TMC-212A) (cont)
(This equipment supersedes that listed in TABLES 1-2 and 1-2a)
g;iig“ NOMENCLATURE EQUIPMENT CHARACTERISTICS
1 Transfer and State Transmission On receiving an alarm signal (confirmed by both
Unit (TELOTEL) and associated Transponder Monitors) of a parameter failure,
‘ logic interface. the unit sends a command signal to the Transfer
] and Switching Unit thereby initiating a transfer
5 of beacons between antenna and dummy load. The
unit is also capable of accepting specific
! Technical Manual:* failure data from the monitors and other non-
E AP 116C~0702-1L6L electronic parts of the system (e.g. frequency
i converter) and transmitting an indication of
; such a failure to a remote indicator.
{ #Note. This manual also contains Facilities are provided whereby the unit can
! N . - automatically call a central station remote
|, details of the central informa- - . .
i . . from the installation and pass such failure
i | tion centre. . .
: ! data as 1t has received.
! 2 TACAN Transponder Monitor These units automatically provide, every 4
MM-209 seconds, a detailed analysis of 13 TACAN trans-
ponder parameters and in the event of a failure
' of any one of them will register, after a preset
time delay, an alarm indication. The particular
Technical Manuals: parameter malfunction is retained as a memory
AP 116C~0702-1E6E indication. The units are interconnected such
AP 116C-0702-1F6F that a failure must be registered by both units
before an alarm condition is signalled.
i Electrical Equipment Cabinet The seven above-mentioned major components plus
MM~TMC-212A two ventilation fans are housed ine this cabinet,
which provides interconnections between the
' components and facilities for interconnection to
: related units.
' ‘ ;;”};T;gié7ggrji‘:£: The technical manuals listed cover the following
} AP 116C-0702-1B6B "ai;sae;tsoof. Ehz grllt.a(t:tflcal Equipment Cabinet and
i AP 116C-0702-1C6C tts associated units:
| i (a) 1A6A - Installation Instructions
1
(b) 1B6B ~ Overall servicing manual
(¢) 1C6C - Beacon Performance testing.
TABLE 1-3. RADIO SET AN/GRN-9D, SHIPPING DATA
1
NOMENCLATURE OVERALL DIMENSIONS
1
BOX NO.2 NAME DESIGNATION |HEIGHT |WIDTH { DEPTH VOLUME]‘ WEIGHT
Receiver-Transmitter |OA-3352 GRN-9D 90 44 46 105 1935
Power Supplv OA-1537TA GRN-9A 90 44 46 105 1655
Assembly
Tube. Klystron SAL-89 30 20 20 7 78
Equipment Spares

1 . .
Dimensions 1n inches, volume in cubic feet, and weight in pounds. unless otherwise stated.

Box numbers have not been assigned.
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AN/GRN-9D AP116C~0701-1A6A (2nd Edition) Table
GENERAL INFORMATION 1-4

TABLE 1-4. RADIO SET AN/GRN-9D, ELECTRON TUBE AND GERMANIUM DIODE COMPLEMENT

NUMBER OF TUBES AND GERMANIUM DIODES OF TYPES INDICATED

12ATTWA
SALS89

829B

836

5654/6 AK5W
5670
5725/6AS6W
5726/6AL5W
5814A
6005/6 AW5W
6080WA

6293
6626/0A2WA
6627/0B2WA
8020

1IN21C
1N25
IN69
1IN126
1IN256
2C39A
S5R4WGB
6AH6
6J4WA
6X4W
6V3A
5651WA
5687TWA

UNIT TOTAL

oo
(3]
b
—
—
w
@©
w
[\
w
—
—
oo

Radio Receiver
R-824/URN

33

Coder-Indicator 6 1]1 1 7 513 1 1 26
KY-382/GRN-9D

Amplifier- 2 1 1]1 1 6
Modulator
AM-1701/URN

Frequency 212 6 2 1 21214 1 5 27
Multiplier-
Oscillator
CV-1171/GRN-
9D

Low Voltage 3 2 3 2 10
Power Supply
PP-1766/URN

Medium Voltage 1 512 5 13
Power Supply
PP-1765/URN

! High Voltage 6 © 6

Power Supply
PP-1763/URN

Total Number 212718i5(2)6y5|1 1|32 1{13]18]2]3]11{10]8|2]3}11]1|2]5(5]|3|6 121
of Each Type

1Crystal detector assembly E1152, one of which is supplied with each radio set, contains one 1N25 diode.
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Figure

AP116C-0701-1A6A (2nd Edition) AN/GRN-9D
2-1 - INSTALLATION
REMOVE WATERPROOF PAPER INSTALL TWO EYE BOLTS AND
ATTACH TACKLE TO SUPPORT
WEIGHT
o REMOVE
REMOVE DESICCANT
ALL STRAPS ~_ -
\\\\

/
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Figure 2-1. Receiver-Transmitter Group or Power Supply
Assembly, Typical Unpacking Diagram
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INSTALLATION

AP116C-0701-1A6A (2nd Edition)

Paragraph
2-1

SECTION 2
INSTALLATION

2-1. UNPACKING AND HANDLING.

a. GENERAL. —The components and accessories
of Radio Set AN/GRN-9D are packed in several crates.
For a list of crates and packages constituting the
complement of a radio set, refer to table 1-3. Before
unpacking the equipment, determine the exact location
for each major component; then bring the crate con-
taining the component to the immediate vicinity of the
location selected for it. Unpack the equipment, one
component at a time, in the order in which the major
components are to be installed.

b. TYPICAL UNPACKING PROCEDURE. —A typi-
cal component unpacking diagram is shown in figure
2-1. Unpack the equipment in accordance with the
procedure outlined in the following steps:

Step 1. Use nail puller to remove all nails.

Step 2. Remove outer layer of waterproof paper.
Step 3. Remove all straps.
Step 4. Remove top and sides of wooden crate.

Step 5. Tear off inner layer of waterproof paper.

Step 6.
moisture.

Check humidity indicator for presence of

CAUTION

If humidity indicators show that moisture has
penetrated to equipment, examine equipment
carefully for signs of corrosion or fungus.

Step 7. Remove desiccant.
Step 8. Remove corrugated pads.

Step 9. Remove front blocking strip.
Step 10. Install two eyebolts and attach tackle to
support weight.

Note

The consolidating parts box, which is in-
cluded in shipment of radio beacon, contains
two eyebolts that are used when lifting re-
ceiver-transmitter group and power supply-
test set group. The consolidating parts box
also contains electron tubes to be installed in
these groups, as well as cable connectors,
etc.

Step 11. Loosen turnbuckle.

Issued June 73

Step 12. Remove clamp and blocks.

Step 13. Lift cabinet off platform by means of
eyebolts.

Receiver-Transmitter OA-3352/GRN-9D and
Power Supply Assembly OA-1537A/GRN-9A are now
uncrated and ready for installation. Before connect-
ing cables or applying power, make certain that the
front-panel controls are set to the positions shown in
table 2-1.

2-2. POWER REQUIREMENTS AND

DISTRIBUTION.

The overall primary power distribution for the
radio set is shown in figure 6-15. All incoming pri-
mary power is brought to the input terminals of the
receiver-transmitter group, the associated antenna
group, and the convenience outlets on each of these
units.

The power requirements for the receiver-trans-
mitter group and the power supply assembly are 208
volts, 4 wire, 3 phase, 60 cps, 6.8 kw, 7.2 kva, with
an 0.9-power factor and a maximum current of 25
amperes per phase.

The power requirements for the convenience out-
lets are 120 volts, 1 phase, 60 cps, 15 amperes
maximum, and 1.8 kva maximum obtained either from
a 208-volt, 4-wire, 3-phase, 60-cps source or from
an auxiliary 120-volt, 1-phase, 60-cps source.

2-3. INSTALLATION LAYOUT.

The receiver-transmitter group and power supply
assembly should be placed as close together as prac-
tical {(but a minimum of 15 inches apart) so as to be
accessible for operation and maintenance. The max-
imum permissible distance between the cabinets is 5
feet. Figure 2-2 shows the placement of the compo-
nents of a radio set for a typical installation and the
dimensional data and mounting details.

2-4. INSTALLATION REQUIREMENTS.

a. CABLE FABRICATION. —For the multicon-
ductor cables, a terminal lug-type connection is sat-
isfactory. This connection iz applicable to all cables
shown except those with RG-18A/U and RG-10/U des-
ignations.

(1) REMOVING ARMOR. —The method of re-
moving the armor is as follows:

Step 1. Form cable as it is to be run into stuffing
tube; carefully estimate where cable should come

2-1



Paragraph AP116C~0701-1A6A (2nd Edition) AN/GRN-9D
2-4a(1) INSTALLATION
TABLE 2-1. INITIAL CONTROL SETTINGS PRIOR TO ENERGIZING
NAMf: OR REFERENCE INITIAL
PANEL MARKING SYMBOL LOCATION POSITION
EMERGENCY SWITCH S901 Front panel of receiver-transmitter OFF (arrow pointing
group blower compartment left or right)

MASTER SWITCH S1101 Panel of control-duplexer OFF

CODER-INDICATOR S601 Panel of coder-indicator OFF

Receiver ON-OFF 5502 Panel of radio receiver OFF

ANTENNA CONTROL S1102 Panel of control-duplexer OFF

FIL ON S1108 Panel of control-duplexer OFF

LV S1601 Panel of low voltage power supply OFF

MV s1801 Panel of medium voltage power supply OFF

HV S$1902 Panel of high voltage power supply OFF

BATTLE SHORT S1107 Panel of control-duplexer NOR

HIGH VOLTAGE S$1006 Power supply assembly BREAK IN

through tube. Mark this position with piece of friction
tape.

Step 2. Cut armor with either a diagonal cutter or
an armor stripper. If using diagonal cutter, be care-
ful not to cut through insulation.

Step 3. Cut either in front of tape marker or with-
in it. By cutting just in front of marker, cut can be
closely observed. Frayed edges of armor can then be
trimmed away. When cutting within tape marker,
tape serves to hold frayed edges down, but care must
be used to avoid cutting insulation.

CAUTION

Do not cut insulation when cutting armor, to
prevent frayed armor edges from penetrating
cable and causing grounding.

(2) STRIPPING INSULATION. —After armor has
been removed, start to remove the insulation approx-
imately 1/2 inch from where armor terminates. The
following procedure is recommended in stripping in-
sulation:

Step 1. Place one end of cable in vise or have
another man hold cable.

Step 2. Put a bend in cable and carefully ring in-
sulation, taking care to cut only insulating jacket and
not into insulation of individual conductors.

Step 3. With knife blade at an angle, start cutting
a strip lengthwise, approximately 1/2 inch wide and

2-2

long enough to allow side cutters to get grip on insu-
lation.

Step 4. Pull down on cut with side cutters; this
action will form a 1/2-inch strip. After stripping
approximately 4 inches, remainder of strip can
usually be removed by hand.

(3) APPLYING TERMINAL LUGS. —Remove
just enough insulation so that the stripped conductor
fits lug exactly. Always use lug large enough to fit
over all strands of conductor. All lugs used must be
soldered; however, solderless-type lugs may also be
used to provide good mechanical and electrical con-
nection by crimping before soldering (figure 2-3). A
solder lug, type 20-14 (SNSN G17-1-14325) or equiv-
alent, is connected to the cable conductors as follows:

Cables used in this installation have a water-
proofing compound (silicone grease) which
fills all voids even in individual conductors.
This grease makes the soldering of terminal
lugs very difficult. Individual strands must
be cleaned with Decalene (deca-hydronapth-
alene).

Step 1. Slip lug over inner conductor and heat with
soldering iron.

Step 2. As lug becomes warm, force it under in-
sulation so that when it cools off it has added support
of insulation (B, figure 2-3).
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Paragraph
2-4a(3)

\ \/
A.SOLDERLESS TYPE

KEEP SUFFICIENT DIELECTRIC
BETWEEN LUG AND OUTER

LUG
B.SOLDER TYPE

Figure 2-3. Method of Attaching Terminal Lugs

Step 3. Make sure that inner conductor is well
bonded and secured to solder lug.

(4) ASSEMBLY OF CABLE RG-27/U. —Cable
RG-27/U is connected between the receiver-trans-
mitter group and power supply assembly. This cable
has a standard lug-type termination, fastened by a
nut to special standoff insulator binding posts E903
and E1001. Six inches of the armor should be re-
moved from each end before the cable is inserted in
the stuffing tubes.

The shielding at each end of the cable should be
grounded. The two layers of shielding should be
soldered together and then connected to the ground
terminals on terminal board TB1002 in the power
supply-test assembly entrance box and on binding post
E999 in the receiver-transmitter cable entrance box.

CAUTION

At least 4 inches of the thin layer of conduct-~
ing rubber over the inner insulation must be
removed; otherwise the high voltage will
cause a breakdown. I the inner insulation is
cut even slightly during preparation, the high
voltage will eventually cause a breakdown.

(5} ASSEMBLY OF CABLE RG-18A/U. —Cable
RG-18A/U is connected between the antenna and the
receiver-transmitter group. An r-f cable connector,
UG-154A/U connects one end of this cable through
adapter UG-216B/U to receiver-transmitter group
jack J1155. Plug UG-1041-A/U connects the other
end of this cable to antenna jack J3302, type 427B/U.
Figure 2-4 provides complete instructions for as-

sembly of a connector UG-154A/U to cable RG-18A/U.

2-4

AP116C-0701-1A6A (2nd Edition)

AN/GRN-9D
INSTALLATION

Before mating connector UG-154A/U into
adapter, coat face of dielectric with dielec-
tric compound ANA Specification AN-D-128.

(6) ASSEMBLY OF CABLE RG-10/U. —Cable
RG-10/U is connected between the antenna and the
receiver-transmitter groups. The r-f cable connec-
tors UG-943A/U for the 135-cps and 15-cps reference
pulse cables connect both ends of these cables to the
equipment. Figure 2-5 provides complete instruc-
tions for this connector.

b. LAYOUT AND INSTALLATION OF CABLES.

(1) GENERAL. —After all cables have been pre-
pared as described in paragraph 2-4a, they should be
laid out and routed in accordance with a plan applicable
to the specific installation. Since cable layout and
routing details vary from installation to installation,
layout details have been omitted in this manual. The
general plan shown in figure 2-6 for a shore-based
radio beacon should be adapted to fit specific require-
ments. Cables may be routed in trenches, ducts, or
overhead cable racks. The objectives are to limit
total cable lengths to the maximum lengths specified
above, to bring cable terminations to within connecting
distance of the components involved, and to secure
cable runs with clamps or other suitable means, so as
to prevent damage due to cable movements.

The cables intended for connection to the receiver-
transmitter group and to the power supply assembly
are brought into the equipment through cutouts provided
in the cable entrance box. Cover plates are secured
by means of hex bolts. The cutouts are intended to
provide cable entrance to the interior of the box. To
place the interconnecting cables into the equipment
and to prepare for making the connections, proceed as
follows:

Step 1. Open amplifier-modulator and frequency
multiplier-oscillator drawers of receiver-transmitter
group and high-voltage power supply unit just above
transformer and blower compartment of power supply
assembly, as far as they will go.

WARNING

Unless cabinet has been bolted in place, it
may topple over if too many drawers are
opened at one time.

Step 2. Remove screws securing sides of cabinet
to frame, and lift off sides of cabinet.

Step 3. In receiver-transmitter group only, re-
lease four knurled thumbscrews securing lower por-
tion of ventilating duct inside cabinet. Push down on
that section of duct to disengage it from retaining
clamps, and move it aside to gain access to front of
terminal boards in cable entrance box.
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AN/GRN-9D AP116C-0701-1A6A (2nd Edition) Figure
INSTALLATION 2-4
WASHER NO 2
WASHER NO 3 GASKETY WASNER\NO '
OO
ARMOR NUT SPANNER NUT NO.I CLAMP
SPANNER NUT NO. 2
WASHER NO 3
ARMOR NUT !

Y
Tt—

ARMOR VINYL JACKEY

STLP 1. Slip armor nut and washer No. 3 over cable armor. Cut armor
sharp and square at desired point allowing approximately 14 inch for
fanning the armor and using conncctor body to determinc first cut. This
applies to cable which has been installed in run. Allow approximately 4
inches for making asscmbly. Cut oft remaining cable end.

BULGE SHIELD BRAID
!

! OIELECTRIC
ot N STEP 2. Cut cable jacket sharp and square with knifc 3% inch from
—— et - H/‘ cut of armor. Do not damage conductor braid. Push ~bu‘ck Shll:)ld con-
—T' ' “~ . 3 / ductor braid and cut off approximatcly 34 inches of diclectric and
3 e inner conductor.
-=r. CAY
WASHER NO 2
FAN ARMOR | SpANNER NUT NO | ‘ '
A STEP 3. Pull braid forward and taper to a point. Fan '4 inches of
i ﬁl’Jl___ . armor against washer No. 3 and trim flush with washer. Slide spanner
— e nut No. 2, wahser No. 2, gasket, and spanner nut No. | against fanncd
,{ WE—E—\—? out armor, pushing armor back to allow parts to slide over jacket.
' Slide washer No. | over braid and against jacket.
N SHIELD BRAID
SPANNER NUT NO 2 WASHER NO |
GASKET

CUT SHIELD BRAID

00 gy
i

|
'l‘. DIELECTRIC
Y

STIP 4. Cut off braid '4 inch from washer and fan against washer.
Trim flush with outside diameter of washer.

FAN SHIELD BRAID

STL:P 5. Slide clamp against fanned out braid. Splitfingers on clamp
should extend towards end of cable.

VINYL JACKET

STI:P 6. Push spanner nut No. | back to bulging armor, allowing ap-
proximately 2 inches for spanner wrench. Insert prepared end of cable
into plug body.

ROUND END

anilinld

7
FOR UG-154/U —;%‘-

STEP 7. Apply a small amount of diclectric compound to spanner
nut threads and gasket. Serew spanner nut No. 1 tightly into Body
using wrench TL-323/U. Siide gasket and washer No. 2 into body.
Screw spanner No. 2 tight against washer No. 2. Push armor and
washer No. 3 into body by smoothing bulge in armor. Screw up
armor nut tightly sceuring armor. Tap end of diclectric with hammer
to atlow braid and armor to set properly. Cut diclectric of cable
flush with forward cdge of coupling ring. Do not nick centre con-
ductor. Remove diclectric with gas pliers. Cut centre conductor

4 inch from diclectric. Round off centre conductor with file.
Using a file, cut a chamter /6  deep by 45 into the diclectric
immediately surrounding the centre conductor. This will enable
any cexcessive fength of the associated female mating pin to be
accommodatced.

CAUTION  Make sure no filings arc left on diclectric.

Figure 2-4. Attaching Plug UG-154A/U to Cable RG-18/U, Assembly Details
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Figure AP116C-0701-1A6A (2nd Edition) AN/GRN-9D
2-5 INSTALLATION
. 7w
I 112
- - = | —ee— i 4T
MALE d P\‘w
CLAMP  SILICONE  BRAID CONTACT " "o o
NUT GASKEY CLAMP
OUTER
CLAMP NUT  GASKEY CONDUCTOR STEP 1. Cut cable to desired length. If cable is armored, push back
8RAID armor approximately 2 inches and slide clamp nut and gasket over
I jacket. Be careful not to damage silicone gasket as it does not have
Y the abrasive or elastic qualities of neoprene. Cut vinyl jacket sharply
and squarely with knife allowing approximately 5/8 inch for making
I’* s ’I assembly. Do not damage outer conductor braid,
VINYL JACKET 8
p«uscmuc INNER
5 conouc:on STEP 2. Push back outer conductor braid. Cut and remove approximately
4 d 1/4 inch of dielectric. Do not nick, bend, or otherwise damage inner
conductor.
. _{ n L
ry
BRAID CLAMP
STEP 3. Pull braid forward and taper to a point. Slide braid clamp
o ' over braid and against jacket so that jacket fits snugly against in-
ternal shoulder of clamp.
- OIELECTRIC
COMPOUND

DIELECTRIC
COMPOUND

STEP 4. Cut off braid 1/4 inch from braid clamp. Do not damage
dielectric.

6

ol

STEP 5. Unbraid ends of outer conductor and fan straight back
onto tapered portion of clamp. Trim braid flush with flange por-
tion of braid clamp so that no strands extend beyond outside dia-
meter of flange. Braid strands should not cross each other., Cut
off dielectric surface and square 1/16 inch from point where braid
bends back over clamp. This dimension is critical. Be careful not
to nick, bend, or otherwise damage the inner conductor. Cut off

CONTACT inner conductor 5/32 inch from end of dielectric.

2-6

I

PLUG ASSEMBLY

STEP 6. Check to make sure contact fits over inner conductor
and snugly against dielectric. Tin inner conductor with soft
solder. Slide center contact over end of inner conductor and soft
solder in place. Remove all excess solder and flux. Make certain
contact is square and at right angles with dielectric. Apply a

small amount of dielectric compound to end of dielectric, silicone
gasket, and clamping nut threads, Push body over end of cable so
that contact fits through center hole of insulator bead. Push body
onto cable as far as it will go and tighten clamp nut. After assembly
is complete, check contact pin to make sure that it is properly
located.

Figure 2-5. Attaching Plug UG-943A/U to Cable RG-10/U, Assembly Details
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ANTENNA GROUP
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AN/GRA- 61

CONNECTIONS 10
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POWER SUPPLY
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RECEIVER - TRANSMITTER GROUP
O0A-3352/GRN-9D

Figure 2-6. Shore Radio Beacon Cable, Location Diagram

Step 4. Use hex wrench to remove bolts secyring
cover plate over cutout selected to provide cable en-
trance. Remove cover plate. Fit cover plates with
stuffing tubes, as required.

Step 5. Feed cables into stuffing tubes and then
into equipment through cutout, guiding cables so that
terminals appear inside cabinet frame near front of
cable entrance box terminal boards. Fan out individ-
ual cables and leads as required for making connec-
tions to individual terminal boards. Restore cover
plates.

Issued June 73

CAUTION

Be careful not to damage any of the cables or
components while doing work inside the cab-
inet.

(2) CABLE CONNECTIONS. —Detailed inter-
connection information for the radio set is given in
table 2-2. Most of the connections are made to ter-
minal boards with screw-type terminals. An r-f co-
axial cable RG-18A/U, fitted with plug UG-154A/U on
the transmitter end and plug UG-1041A/U on the an-
tenna end, is connected between a coaxial connector

2-7



Table AP116C-0701-1A6A (2nd Edition) AN/GRN-9D
2-2 INSTALLATION
TABLE 2-2. WIRING LIST OF INTERCONNECTING CABLES FOR SHORE
RADIO BEACON RADIO SET AN/GRN-9D
WIRE CONDUCTOR | COLOR
NO. FUNCTION VOLTS | AMPS| SIZE (CM) CODE FROM TO
INCOMING CABLES TO RECEIVER-TRANSMITTER OA-3352/GRN-9D
(FHFH-23: 35-foot maximum)
1 3-phase input, phase A 208 31 22,800 Blk Shore input FL901
2 3-phase input, phase B 208 31 22,800 R Shore input FL902
3 3-phase input, phase C 208 31 22,800 Gn Shore input FL903
4 3-phase neutral 208 31 22,800 W Shore input F1906
(DSGA-4: 35-foot maximum)
1 Auxiliary power input 117 15 4497 Blk Shore input FL904
2 Auxiliary power input 117 15 4497 W Shore input FL905
CABLES BETWEEN RECEIVER-TRANSMITTER OA-3352/GRN-9D AND
POWER SUPPLY ASSEMBLY OA-1537A/GRN-9A
(MSCA-30: 5-foot maximum distance between units; 35-foot maximum cabling)
1 12-kv ground Gnd 1779 Blk TB1004(1) TB903(1)
2 1 -minute delay circuit 120 005} .1779 w TB1003(1) TB908(19)
3 1-minute delay coil 120 1779 R TB1004(12) TB908(17)
4 5-minute delay coil 120 1779 Gn TB1004(14) TB908(14)
5 Remote ready indicator 1779 0 TB1004(12) TB907(13)
6 Control circuit neutral 120 0.94 1779 Blu TB1003(12) TB907(3)
7 Chassis ground Gnd 1779 W-Blk TB1002(12) E999(9)
8 Spare 1779 R-Blk
9 Interlock circuit 120 0.32 1779 Gn-Blk TB1003(15) TB907(7)
10 Spare 1779 O-Blk
11 Cabinet blower B1001. 208 3.1 1779 Blu-Blk TB1001(18) TB908(8)
phase A
12 Interlock circuit 120 0.48 1779 Bik-W TB1003(17) TB907(10)
13 Spare 1779 R-wW
14 Spare 1779 Gn-W
15 Cabinet air switch 120 0.29 1779 Blu-wW TB1003(20) TB907(12)
circuit
16 High-voltage interlock 120 1779 Blk-R TB1002(6) TB908 (15),
17 Spare 1779 W-R
18 Spare 1779 O-R
19 Automatic overload 120 0.3 1779 Blu-R TB1003(10) TB907(4)
circuit
20 Spare 1779 R-Gn
21 Spare 1779 0-Gn .
22 Control circuit 120 0.94 1779 Blk-W-R TB1003(14) TB907(5)
23 Interlock circuit 120 0.63 1779 W-Blk-R TB1003(18) TB907(9)
24 Cabinet blower B1001, 208 3.1 1779 R-Blk-W TB1001(17) TB908(7)
phase B
25 Spare , 1779 Gn-Blk-W
26 Spare 1779 O-Blk-W
27 Spare 1779 Blu-BIk-W
28 Spare 1779 Blk-R-Gn
29 Cabinet blower B1001, 208 3.1 1779 W-R-Gn TB1001(20) TB908(10)
phase C
30 High-voltage indicator 120 0.15 1779 R-Blk-Gn TB1003(7) TB908(18)
circuit
2-8
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AN/GRN9D AP116C-0701-1A6A (2nd Edition) Table
INSTALLATION : 22
TABLE 2-2. WIRING LIST OF INTERCONNECTING CABLES FOR SHORE
RADIO BEACON RADIO SET AN/GRN-9D (contd)
WIRE FUNCTION CONDUCTOR | COLOR
NO. VOLTS AMPS SIZE (CM) CODE FROM TO
CABLES BETWEEN RECEIVER-TRANSMITTER OA-3352/GRN-9D AND
POWER SUPPLY ASSEMBLY OA-1537A/GRN-9A
(MSCA-10: 5-foot maximum distance between units; 35-foot maximum cabling)
1 +250-volt ground Gnd 0.46 1779 Blk TB1004(17) E999(2)
2 +1000-volt regulated +1000 0.41 1779 w E1011 E907
from medium voltage
power supply
3 Spare 1779 R
4 +250-volt regulated +250 0.36 1779 Gn TB1004(18) TB903(11)
from low voltage
power supply
5 +1000-volt ground Gnd 0.41 1779 0 TB1004(8) E999(3)
6 +1000-volt regulated +1000 041 1779 Blu E1011 E907
from medium voltage
power supply
7 +100-volt ground Gnd 041 1779 W-Blk TB1004(8) E999(3)
8 Spare 1779 R-Blk
9 Spare 1779 Gn-Blk
10 Spare 1779 O-Blk
MSCA-7: 5-foot maximum distance between units; 35-foot maximum cabling)
1 Spare 1779 Bik
2 -375-volt regulated -375 0.14 1779 w TB1004(11) TB903(12)
from low voltage
power supply
3 -375-volt ground Gnd 0.12 1779 R TB1004(13) E999(3)
4 Spare 1779 Gn
5 Spare 1779 0
6 Spare 1779 Blu
7 Spare 1779 W-Blk
(FSGA-4: 5-foot maximum distance between units; 35-foot maximum cabling)
1 12-kv plate trans- 208 83 4497 Blk TB1001(12) TB901(2)
primary T1001, phase
A
2 12-kv plate trans- 208 83 4497 w TB1001(11) TB901(3)
primary T1001, phase
B .
3 12-kv plate trans- 208 8.3 4497 R TB1001(14) TB901(4)
primary T1001, phase C
4 Plate trans-neutral 208 4497 G TB1002(5) TB904(13)
1 Cabinet convenience 117 15 4497 Blk TB1001(9) TB904(9)
outlets
2 Cabinet convenience 117 15 4497 w TB1001(10) TB904(10)
outlets
3 Cabinet convenience 117 15 4497 R TB1001(8) TB904(4)
outlets
4 Cabinet convenience 117 15 4497 G TB1001(7) TB904(6)
outlets
May 90 (Amdt7) 2-9




Table AP116CQ701-1A6A 2nd Edition) AN/GRN-9D
2-2 ’ o INSTALLATION
TABLE 2-2. WIRING LIST OF INTERCONNECTING CABLES FOR SHORE
RADIO BEACON RADIO SET AN/GRN-9D (cont)
WIRE CONDUCTOR COLOR
NO. FUNCTION VOLTS | AMPS SIZE (CM) CODE FROM TO
1 3-phase neutral 120 10 4497 Blk TB1002(15) | TB901(8)
2 Test set input, 1- 120 3.4 44917 w TB1002(14) | TB902(1)
phdse, phase C
3 Test set input, 1- 120- 3.4 44917 R TB1002(13) | TB902(3)
phase, phasé A
4 Test set input, 1- 120 3.4 4497 G TB1002(16) { TB902(2)
phase, phase B
1 Regulated filament 120 4.6 4497 Blk TB1002(10) | TB904(19)
bus
2 Low and medium 120 3.4 4497 w TB1002(3) | TB904(14)
voltage P1 trans-
former
3 Spare 4497 R
4 Filament bus neutral 120 4.5 4497 G TB1002(8) | TB904(20)
(TTHFWA-1-1/2: 5-foot maximum distance between units; 35-foot maximum cabling)
1 Sound powered 60 100 704 Blk TB903(8) TB1004(19)
telephone micro- | micro-
volts amperesd
2 Sound powered 60 100 704 w TB903(10) | TB1004(20)
telephone micro- | micro-
volts ampere
3 Spare 17 704 R
(RG-27/U: 5-foot maximum distance between units; 35-foot maximum cabling)
1 12-kv high voltage 12 kv 300 ma E903 E1001
output
CABLES BETWEEN RECEIVER - TRANSMITTER OA - 3352 /GRN-9D
AND TEST MONITOR CONTROL RACK TYPE MM - TMC - 212A
WIRE
NO FUNCTION DESIGNATION COLOR CODE FROM TO (TMC)
1. Keyer Output CABLE D002247-14-(5) WHT /CENTRE TB903 (5)
to TMC RG 188/v SHORT SHIELD TB903 (3) TB8-7 (TB8-9)
LONG SHIELD TB903 (4)
2, Pre - Trig CABLE D002247-8-(7) CENTRE TB903 (6)
RG 223/U SHIELD TB903 (4) J1 (J2)
EXT. SHIELD E999
3. High Voltage Inter- CABLE D002247-11-(17) WHT TB907 (11) TB3-4 IN (6)
lock to TMC (Min elec. DEF-10 BLK TB907 (14) TB3-5 OUT (7)
No. 2C).*
4. Mis - set cables to CABLE D002247-18-(10) WHT TB907 (19) TBS-8 (10)
TMC (Min elec. DEF-10 BLK TB907 (13) TB5-7 (9)
No. 2C).*
*Nato Stock No.
6145-99-910-0004
NOTE: Suffixes shown in brackets in the 'DESIGNATION' and 'TO (TMC)' columms
refer to alternative beacon in dual-operation installations.
! {

2-10
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AN/GRN-9D
INSTALLATION

cn the antenna and a connector on the front panel of
Contro!-Duplexer C-2226A/GRN-9. Two r-f coaxial
cables RG-10/U, fitted with plug UG-943A/U at each
end, are connected between the cable entrance box on
the receiver-transmitter group cabinet and the anten-
na base. High-voltage power cable RG-27/U is con-
nected between binding posts in the transmitter-
receiver group and power supply assembly cable en-
trance boxes. To make the connections outlined
above. proceed as follows:

CAUTION

Three-phase power connections.are made to
tilters FL901, FL902, and FL903. Before
connecting power, check the phase rotation

of the line, so that after connection the an-
tenna spin motor and the cooling blowers of
the receiver-transmitter and power supply-
test set groups rotate in the proper directions.
The correct direction of rotation is indicated
on an instruction plate on the spin motor.

(3) TERMINAL BOARD CONNECTIONS. —
Connect the terminal lugs on the cables brought into
the cable entrance boxes in accordance with proce-
dures of paragraph 2-4a(3) to the terminals on the
cable entrance box terminal boards in the receiver-
transmitter group and power supply assembly. Simi-
larly. connect the cable leads to the terminal boards
on the other equipment components. For further de-
tails, refer to table 2-2.

{b) POWER CABLE CONNECTIONS. ~Con-
nect one end of high-voltage power cable RG-27/U to
binding post ES03 in the receiver-transmitter group
cable entrance box. Connect the cable armor to
ground at terminal 12 on binding post E999.

CAUTION

Make sure that the areas around binding
posts E903 and E1001 are cleared of all
other cable leads.

(c) COAXIAL CABLE CONNECTIONS. —R-f
cable RG-18A/U is fitted with plug UG-1041A/U at the
antenna end. and a plug UG-154A/U at the equipment
end. Conneet one end to jack J3302 on the (shore) an-
tenna pedestal. Connect the other end of the cable to
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plug P1169, a UG-216B/U, right-angle fitting. Connect
the fitting to RF OUTPUT jack J1155 on the front
panel of the control-duplexer in the receiver-trans-
mitter group. For further details, refer to table 2-2.

The two r-f cables RG-10/U have been fitted with
plugs UG-943A/U at each end. One cable brings the
15-cps reference trigger and the other, the 135-cps
reference trigger, to the receiver-transmitter group.
Connect one of the cables between jack J904 on top of
the receiver-transmitter group cable entrance box
and J3303 on the antenna pedestal. This is the 15-cps
reference trigger connection. Connect the other cable
between jack J903 on top of the receiver-transmitter
group cable entrance box and jack J3304 on the antenna
pedestal. This is the 135-cps reference trigger con-
nection.

¢. ELECTRON TUBE INSTALLATION. —The elec-
tron tubes listed in table 2-3 should be installed after
the receiver-transmitter group and power supply-test
group have been fastened in place.

The klystron V1304 should be installed in accord-
ance with the procedure outlined below (figures 2-7
and 2-8).

Note.
For those beacoms incorporating the Test
Monitor Control Rack MM - TMC - 212A, the
main RF and pulser plate cables from the
antenna to the beacon are routed via the
TMC rack

2-10af2-10b
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INSTALLATION 2-4b(2)(c)
TABLE 2-3. ELECTRON TUBE INSTALLATION
TUBE TYPE UNIT REFERENCE SYMBOL
836 Medium voltage Power supply V1801 and V1802
8020 High voltage power supply V1901 through V1906
Klystron SAL-89 Amplifier modulator V1304

051303
F1302

HV SuPPLY
" METER M1302

DS130t

———————— _______ BEAM CURRENT

HNS”//////

METER M1301

R1390

KLYSTRON
FILAMENT

CONNECTION

KLYSTRON
GRID
CONNECTION

KLYSTRON
CRADLE
CLAMP

Step 1. Before in

Figure 2-

7.

Amplifier Modulator

with Klystron Access Door Open

stalling

klystron, preset spacings of cavity
rings to approximate required distance

determined by assigned

spacing of cavity tuning rings is

frequency. The

determined by special tuning chart

provided with each klystron.

typical chart is shown

Mar 87 (Amdt 5)

A
in figure 2-9.

KLYSTRON
[ RF oUTAUT

JACK
\ KLYSTRON
RF INPUT

JACK

AM-1701/URN, Front View

CAUTION

Do not use sample chart, figure 2-9
for presetting cavity ring spacing.
Instead, use chart supplied with

particular klystron being installed.

2-11
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2-4b(2)(c) INSTALLATION
BIAS KLYSTRON KLYSTRON
SUPPLY GRID HEATER
CHASSIS CONNECTION CONNECTIONS

e
« 4}
[ o

~——

"a—

N\

AN

Ri306

Figure 2.8.

Note

As shown in figure 2-9, the chart
contains three curves, one for each
of the three klystron cavities;
these are klystron INPUT, MIDDLE,
and OUTPUT cavities.

Step 2. Determine channel at
which radio beacon is to operate and
appropriate transmitter frequency.
Using chart provided with klystron,
determine spacing required for each of
the three cavities. To determine
spacing from calibration curve, use
transmitter frequency as ordinate of
curve; spacing (in thousandths of an
inch) between inside surfaces of
flanges is abscissa of curve.

Step 3. Using caliper micrometer,
gauge spacing between cavity rings and
ad just. Use adjusting wrench provided
for this purpose. It is very

2-12

\

RI30Y

<

TI370

Amplifier-Modulator AM-1701/URN, Left Side View

important that flanges be moved
parallel to each other while being
tuned. Turn each ad justing nut by not
more than one full turn before

ad justing other nuts on flange by same
amount. Repeat as necessary until
required setting is obtained.

CAUTION

Some klystrons are shipped with
flexible filament leads unattached.
When attaching leads to terminals,
take care not to crack filament rod
seals (figure 2-10).

Step 4. Check that cup shield
provided with klystron is over filament
terminals. Remove two back screws but
not two screws that face front when
klystron is in amplifier-modulator.
(The back screws are not accessible for
removal when tube is installed).

Mar 87 (Amdt 5)
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Figure 2-9. Klystron Characteristics, Sample
Calibration Curve

Step 5. Pull amplifier-modulator out to fully extended
position and be sure that the slides lock unit in this position.
Open access door and hinged shield that covers klystron fila-
ment terminals.

Step 6. Loosen the four cradle bolts and tilt cradle for-
ward, pushing band up and to rear of compartment. Loosen
bolt holding cradle to chassis and push it completely to right.

Step 7. Place klystron into compartment, cathode end
first. Position anode end on two anode supports and allow
other end to rest on cradle.

Step 8. Insert and tighten the four bolts in anode plate.
Secure grounding strap to anode.

Step 9. Position cradle directly under raised ring on input
cavity and tighten band around klystron.

Step 10. Tighten bolt holding cradle to chassis; then tighten
the four bolts on cradle.

Step 11. Attach r-f input and output cables.

CAUTION

Make sure, when attaching r-f output cable to klystron,
that equal torque is maintained on the two pin wrenches
(figure 2-10); this ensures that torque required to tighten
connector is not applied to r-f output terminal. The
bend in cable should be maintained so that transverse
force is not applied to terminal.

Issued June 73

AP116C-0701-1A6A (2nd Edition)

Paragraph
2-4c

Step 12. Remove cup shield from filament end of klystron
and attach flexible leads to terminals at insulating bushing at
back of compartment. Make sure to connect lead from heater-
cathode terminal (marked HK) to outer conductor of coaxial
connector. Connect other heater terminal to inner conductor.

Step 13. Attach flexible grid lead to solid terminal on cath-
ode end of klystron SAL-89.

d.  BUILT-IN TEST EQUIPMENT INSTALLATION
(Not MM - TMC - 212A).

—The power supply assembly is shipped with-out the
built-in test equipment installed (figure 1-3). At the time of
installation, the blank panel covering the upper half of the
power supply assembly is removed, and the built-in test equip-
ment is installed in its place.

The physical arrangement of the built-in test

equipment in the power supply assembly cabinet is

REMOVE REAR SCREWS {t
BEFORE INSTALLING KLYSTRON

A. REMOVAL OF CUP SHIELD

PIN WRENCHES

HOLES FOR PINS

%'

HOLES
FOR PINS

8. CONNECTION OF RF OUTPUT CABLE

Figure 2-10. Kiystron Installation Details
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shown in figure 2-2. The test equipment intercon-
necting harness, shown schematically in figure 2-11,
Is added to the power supply assembly when the built-
in test equipment 1s installed. Figure 3-13 Shows
the Tront panel connections needed to perform the
standard tests listed in paragraph 2-5d. These con-
nections are temporary, and are removed when test-
ing is complete. The test equipment provided in-
cludes the following:

(1) Pulse-Sweep Generator SG-121A/URN-3
(Technical Manual NAVSHIPS 92745).

(2) Pulse Analyzer-Signal Generator TS-890A/
URN-3 (Technical Mantal NAVSHIPS 93231).

(3) Power Meter-Pulse Counter TS-891/URN-3
(Technical Manual NAVSHIPS 92809).

(4) Switch-Test Adapter SA-420/URN-3 (Tech-
nical Manual NAVSHIPS 92809).

(5) Oscilloscope OS-54/URN-3 (Technical Man-
ual NAV{SIA{IPS 927178).

e. BUILT-IN TEST EQUIPMENT INSTALLATION (MM~
TMC-212A) . - The MM~TMC-212A has been designed
to replace the built-in test equipment described
in para 2-4d and completely replaces the AN/GRA-
34 Control Monitor Group. Minor modifications to
the AN/GRN-9D are necessary in order to incor-
porate the TMC-212A and these are described in
AP 116C-0702-1A6A which also includes complete
installation details of the TMC-212A. The
schematic and wiring diagrams in this manual
incorporate the changes resulting from the intro-
duction of the TMC-212A and a block diagram of
the ‘equipment is shown in Fig 2-1la whilst
Fig 3-13a shows the front panel connections
required to perform certain standard tests
described in pargraph 3-6a(12). The TMC-212A
rack comprises the following pieces of test
equipment whose functions are briefly described
in TABLE 1-2b.

(1) Transfer and Switching Unit MM-1602
Technical Manual: AP 116C-0702-1D6D.

(2) Spectrum Analyzer/Test Generator MM-705
Technical Manual: AP 116C~0702-1H6H

(3) Oscilloscope MM-504
Technical Manuals: AP 116C-0702-1J6J
AP 116C~0702-~1K6K

(4) Power Meter - Pulse Counter - Marker
Generator MM-109
Technical Manual: AP 116C-0702-1G6G

(5) Transfer and State Transmission Unit
(TELOTEL)
Technical Mamual: AP 116C-0702-1L6L

(6) Two. Transponder Monitors MM-209
Technical Manuals: AP 116C-0702-1E6E
AP 116C-0702-1F6F

AP116C-0701-1A6A (2nd Edition)

AN/GRN-9D
INSTALLATION

INSPECTION AND ADJUSTMENTS.

Note
Details regarding the setting up of the
TACAN beacon using MM~TMC-212A can be
found in Paragraph 3-6a(12).

a. INITIAL CHECKS. —After the equipment has
been installed and interconnected, and before proceed-
ing with the initial adjustments outlined in paragraph
2-5b, proceed as follows:

(1) Check that all connections have been prop-
erly made.

(2) Check fuses, pilot lamps, and other remov-
able items to be sure they are properly installed.

(3) Inspect cables, drawers, and panel-mounted
components, particularly meters, to make sure that
nothing was damaged during installation.

(4) Make certain that all panel screws are tight,
so that interlocks function properly.

(5) Restore equipment cabinets to normal oper-
ating condition as follows:

(a) Replace the section of ventilating duct
removed for connection of cables to cable entrance
box terminal boards.

(b) Restore sides of each cabinet.

(c) Close equipment drawer units that were
opened for interconnection of incoming cables.

Note

Safety interlock switches along equipment
frames are held in closed position when
drawers are fully closed and open when
drawers are opened.

(6) Initially set switches listed in table 2-1 in
positions indicated.

b. PRELIMINARY ADJUSTMENT (RADIO SET
UNENERGIZED). —The equipment is shipped with a
crystal in place in the frequency multiplier-oscillator.
This crystal should not be replaced unless it is nec-
essary to change the channel. If the channel frequen-
cy is changed, the equipment must be retuned (para-
graph 2-5g).

c. INITIAL ENERGIZING. —Proceed as follows
when energizing the radio beacon equipment. consist-
ing of the radio set and associated antenna group. for
the first time:

WARNING

Operation of this equipment involves use of
high voltages which are dangerous to life.
Operating personnel must at all times observe
all safety regulations. Do not change tubes
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or make adjustments inside the
amplifier-modulator or high-voltage
power supply chassis while high
voltage power supply is on. Do not
depend upon safety interlock
switches for protection. Under
certain conditions, dangerous
potentials may exist in the circuit
with power controls set OFF because
of charges retained by capacitors.
To avoid shock and severe burns,
always discharge and ground
circuits before touching them.
Never service or adjust the
equipment without the presence or
the assistance of another person
capable of rendering first aid
immediately.

CAUTION

Before energizing the equipment for
the first time, set the controls in
the initial positions listed in
table 2-1.

Step 1. Turn EMERGENCY SWITCH
S901, on bottom panel of receiver-
transmitter group cabinet, right to ON
(arrow pointing up or down). Check
that OVEN lamp DS1403 and NORMAL lamp
DS1402, on panel of frequency
multiplier oscillator, are on.

Note

When crystal oven has reached
proper operating temperature,
NORMAL lamp will go out.

Thereafter NORMAL lamp goes on and
off as oven thermostat turns heater
on and off to maintain oven
temperature.

Step 2. Turn MASTER SWITCH S1101
on panel of control-duplexer to
STANDBY. Check that blue MAIN POWER ON
lamp DS1102 on control-duplexer goes
on. Check that amber AIR SWITCH OPEN
lamps DS1303 (on amplifier modulator
panel). DS90!l (on panel of blower
compartment of receiver-transmitter
cabinet), and DS1001 (on power supply-
test set group bottom panel) are not
on. When on, these lamps indicate
that blowers operating air switches
are not working properly.
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CAUTION

If amber lamps are on, blowers may
be rotating in wrong direction.
Shut off equipment immediately and
check wiring for possible phase
reversal by comparing equipment
wiring and interconnection with
schematic and wiring diagrams in
Section 6. Operating equipment
while blowers rotate in wrong
direction may cause serious damage
because of overheating.

Step 2a. Remove the klystron access
panel from the front of the Amplifier
Modulator drawer, see figure 2-7.

Step 2b. Using a true rms reading
voltmeter, HP3400A (6625-00-727-4706)
or equivalent, measure the klystron
filament voltage between terminals H
and HK on the klystron. The voltage
should be between 4.1V and 4.3V rms.

Note

Do not measure between the resistor
clamps or between the R1390 resistor
board flying leads.

Step 2c. If the filament voltage is
within range, proceed to step 21.

Step 2d. If the filament voltage is
low, the klystron or filament trans-
former may be faulty and should be
investigated.

Step 2e. If the filament voltage is
high, turn MASTER SWITCH S1101 to OFF.

Step 2f. Obtain R1390 Resistor Set
for the Amplifier Modulator, see Table
7-3. Select a mid-range value resistor
from the resistor set and fit it into
the clips on the R1390 resistor board.

Step 2g. Turn MASTER SWITCH S1101
to STANDBY and wait for 5 minutes.

Step 2h. Repeat step 2b.

Step 2i. If the filament voltage is
out of range, turn MASTER SWITCH S1101
to OFF.

2-14A
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Step 2j. (a) If the voltage is
low, fit a higher value resistor.

(b) If the voltage is
high, fit a lower value resistor.

Step 2k. Repeat steps 2g to 2j
until the voltage is within range.

Step 21. Allow the equipment to
remain in STANDBY for a further 15
minutes and then check that the
filament voltage is within range. If
not, repeat steps 2i to 2k.

Step 3. Snap switch S502 on radio
receiver panel, to ON. Check that
white POWER ON lamp DS501 on radio
receiver is on.

Step 4. Snap CODER-INDICATOR
switch S601 on coder-indicator panel
to ON. Check that white POWER ON lamp
DS601 on panel of coder—~indicator is
on.

Note

Check that all switches on antenna
control unit are at ON. These
switches are intended for use
during servicing, and are normally
left at ON.

Step 5. Snap ANTENNA CONTROL
switch S1102 on control-duplexer
panel, to ON. Check that white
ANTENNA CONTROL lamp DS1103 on control-
duplexer panel, is on. Check that
antenna is rotating in proper
direction; correct direction of
rotation is indicated on instructionm
plate on antenna spin motor.

CAUTION

If both antenna and ventilating
blowers in equipment cabinets are
rotating in wrong direction(air
switches fail to operate),
interchange power input leads to
FL908 and FL909 in rear of receiver-
transmitter group cable entrance
box. If only antenna is rotating

in wrong direction, stop equipment
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and reconnect antenna spin motor by
interchanging wires installed on
terminals 3 and 5 of test board
TB3394 in antenna pedestal. If
blowers alone are rotating in wrong
direction (air switches fail to
operate) check wiring from power
input to terminal boards on blowers
for possible reversal of phase.
Check that ANTENNA CONTROL lamp
DS602 on coder-indicator panel is on
constantly; blinking of this lamp
indicates trouble in antenna or
antenna control circuits.

Step 6. Set FIL ON switch S1108 om
control-duplexer panel to ON. Check
that FIL ON lamp DS110l on control-
duplexer, FIL lamp DS130l on amplifier-
modulator, FILAMENT lamp DS1401 on
frequency multiplier-oscillator go on.
Check that blue LV-MV READY lamp DS1605
on low voltage power supply goes on
after a 1- minute time delay.

Step 7. Read SUPPLY VOLTS meter
M110l on control-duplexer. If reading
is 120V ac, proceed to next step. If
reading is not 120V ac, open control-
duplexer drawer, loosen locking screw
on ADJUST FOR 120V knob (on left side
of control-duplexer drawer), and adjust

for reading of 120V ac on SUPPLY VOLTS
meter.

Note

Use SUPPLY VOLTS meter to check
control line voltage by holding
spring-return REG FIL BUS-LINE
switch S1106 at LINE. Line voltage,
as read on meter should be 120 #12V,

Step 8. Turn MASTER SWITCH S1101 to
OFF and then immediately to ON. Check
that there is a l- minute delay before
blue LV-MV READY lamp DS1605 on the
panel of the low-voltage power supply
goes on.

Step 9. When blue LV-MV READY lamp
goes on, snap LV switch S1601 on low
voltage power supply panel, to ON.
Check that red LV lamp DS1602 and green
=375V lamp DS1601 on panel of low
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voltage power supply are on. The green
lamp indicates that low voltage power
supply is delivering dc power to the
other transmitter units of radio
beacon.

Step 10. Check, and if necessary
ad just, low voltage power supply
output voltages. (Refer to paragraph
2-5e(1) for ad justment procedure.)

Step 11. Snap MV switch S1801, on
medium voltage power supply panel to
ON. Check that red +1000V lamp DS1801
on panel of medium voltage power
supply is on. Check that amber MV
OVERLOAD lamp DS1803 on medium voltage
power supply panel does not go on.
Check that lamp DS1802 inside the
power supply unit is on. To make this
check, open power supply drawer unit
and temporarily lock interlock switch
on cabinet frame behind panel.

WARNING

Dangerous voltages are present when
lamp DS1802 is on.

Step 12. Check, and if necessary
ad just, medium voltage power supply
output voltage.

CAUTION

When starting radio set for the
first time, or when starting a
radio set containing a klystron
that has not been in use for 3
months or more, age klystron
(paragraph 2-5k) before applying
full power to it.

Step 13. Turn MASTER SWITCH to OFF
and then immediately to ON. Check
that there is a 5-minute delay before
blue HV READY lamp DS1902 on high
voltage power supply panel goes on.

2-16
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Step 14. When HV READY lamp DS1902 goes on, set
HV switch $1902 to ON. Check that red HV lamp DS1901,
on high voltage power supply panel is on. Check that amber
HV OVERLOAD lamp DS1903 on high voltage power supply
panel is not on. Check that HV SUPPLY meter M1302 on
amplifier-modulator panel reads approximately 12,000 volts.

Step 15. Check that ANTENNA SPEED ERROR mnieter
reads in green portion of its scale; a reading in red portion of
meter scale is an indication of trouble in antenna control cir-
cuits.

Note

Under normal operating conditions, the radio set is turned
off and on by means of MASTER SWITCH on control-
duplexer. All off-on switches, except those on built-in

test equipment, are left in the on position. When MASTER
SWITCH is turned to ON, the radio set will be energized
with proper time delays applied to various power supplies.
Whenever a radio set is being energized for the first time,
or whenever tuning or troubleshooting operations are
being performed on the radio set, it is best to perform the
initial energizing procedure step by step.

d.  ADJUSTMENT OF BUILT-IN TEST EQUIPMENT.

(1) GENERAL. —Internal adjustments to test equip-
ment (before use) are given in the individual manuals supplied
with the test equipment.

The units are interconnected internally through a cable
harness and a built-in switching system permits rapid connec-
tion for standard test procedures.

(2) ORIGINAL TEST EQUIPMENT (TABLE 1-2).-
The switching system for this equipment includes two four-
position function switches located on the front panels of the
Oscilloscope 0S-54/URN-3 and Power Meter - Pulse Counter
TS-891/URN-3. and a two-position coaxial r.f. switch located
in the Switch Test Adapter SA-420/URN-3. If the front panel
connections of Figure 3-13 are made it is only necessary to
amnipulate the front panel controls to make the checks as
listed. Note that the two function switches should be in the

same position specified in TABLE 2-4 for any one of the tests.

Note

With the function switches in position 4, GENERAL
TESTING., all internal inter-unit connections, except
power connections, are effectively disconnected and
the test equipments are operated as individual units.
For checks and adjustments not listed in the table,
set the function switches to position 4.
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TABLE 2-4. FUNCTION SWITCH POSITION

FOR TESTING
SWITCH PANEL
POSITION NAME TEST
1 OPERATING R-f peak power,
TEST visual pulse shape, out-
put pulse count, and
transmitter spectrum
2 RECEIVER Reference burst
SENSITIVITY pulse count and
squitter count
3 DELAY SYS- Overall zero-distance
TEM time delay and video
zero distance time
delay.
4 GENERAL Maintenance testing
TEST

(3) PRELIMINARY SETTING OF FRONT PANEL
CONTROLS ON PULSE ANALYZER-SIGNAL GENERATOR
TS-890A/URN-3.—Before making any tests with the Pulse
Analyzer/Signal Generator, set the POWER switch to ON (see
fig 3-14), allow equipment to warm up for 10 minutes, and
proceed as follows:

Step 1. Set INTERROGATE switch to OFF.

Step 2. Set INPUT ATTEN SELECTOR switch to maxi-
mum attenuation.

Step 3. Set BAND SHIFT switch to O.
Step 4. Set MODULATION SELECTOR switch to CW.

Step 5. Set CHANNEL SELECTOR switch to applicable
channel.

Note
If a built-in crystal oscillator is to be used as the fre-
quency generating source, omit Steps 6, 7 and 8.
Step 6. Set MAIN TUNING control to applicable channel.
Step 7. Set the OSCILLATOR SELECTOR switch to VFO
CALIBRATE.

Step 8. Adjust VFO CALIBRATE control until zero beat
is heard in a telephone headset plugged into the VFO CALI-
BRATE jack.

Step 9. Set OSCILLATOR SELECTOR switch to either
REF OSC, for crystal control or VFO depending on which
oscillator is to be used as the generating source.

Step 10. Adjust ZERO SET coatrol for O reading on
OUTPUT LEVEL INDICATOR.
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Step 11. Set INTERROGATE switch to ON.

Note
Before proceding with the next step,
energize the Pulse Sueep Generator and
allow it to warm up for at least two
minutes.

Step 12. Adjust POWER SET control on TS-890A/
URN-3 and PULSE AMPLITUDE control on SG-121A/
URN-3 for mid-scale (100) reading on OUTPUT
LEVEL INDICATOR. Retune CHANNEL control slightly
and recheck setting of .POWER SET control for
mid-scale reading on OUTPUT LEVEL INDICATOR.

Step 13. Set MODULATOR SELECTION switch to
PULSE.

Note
The TS-890A/URN-3 is now read for special
tests. Upon completion of the tests, shut
down the ecuipment by turning INTERROGATE
and POWER switches to OFF.

(4) REPLACEMENT TEST EQUIPMENT (TABLE 1~2b).

Note
Due to an inherent characteristic in the
Pulse Counter (part of the MM~109), the
counter normally returns to '00001' and
only returns to '00000' when reset by
the CTR/RESET switch on the front panel
of the unit.

Step 1. Turn the MM-TMC-212A on by turning
the POWER ON switches of each unit to ON.

Step 2. .Observe XPONDER ON ANT light on MM-
1602 Transfer and Switching Unit. Number -1
indicator should be lit; if not, select position
-1 on the ANTENNA XFER SEL switch to achieve
this state.

Step 3.
tor MM-705:-

a. Switch FUNCTION switch to RF PEAK PWR
position.

b. Switch TEST METER to -12.6V position, and
note meter indication. Meter reading should be
approximately mid-scale.

c. Repeat Step b. for +12+6, +25¢2 and +75

TEST METER positions. All readings should be
approximately mid-scale.

d. Switch FUNCTION switch to RF AVG PWR
position and repeat Steps b. and c.

e. Set ATTENUATOR to O.

f. Place FUNCTION switch in PWR METER ZERO
SET position and adjust SET ZERO control to
position AVERAGE POWER meter indication over the
ZERO SET position,

g. Switch FUNCTION switch to the IF SIG GEN
position and repeat Steps b. and c.

h. Set IF SIG GEN FREQ control to approxi~
mately mid-range.

i. Adjust IF SIG GEN LEVEL control (increase
or decreasé) until POWER SET is obtained on the
AVERAGE POWER meter. Note whether, or not, POWER
SET can be obtained.

2-18
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j. Switch FUNCTION switch to RF SIG GEN
position and repeat Steps b. and c.

k. Switch RF SIG GEN MODE switch to OFF and
adjust SET ZERO control for ZERO SET reading on
the AVERAGE POWER meter,

1.+ Switch RF SIG GEN MODE switch to the CW
position.

m. Switch RF SIG GEN FREQ SEL switch to ON
CHAN position.

n, Adjust RF.SIG GEN PWR SET control for
POWER SET reading on the AVERAGE POWER meter.
Note whether, or not, POWER SET reading can
be obtained.

o. Repeat Step n. for RF SIG GEN *+200, +900,
=200 and =900 kHz FREQ SEL positions.

p. Switch RF SIG GEN MODE switch to PULSE
position.

q. Switch RF SIG GEN FREQ SEL switch to ON
CHAN position.

r. Switch MODULATOR PULSE SPACING switch to
VAR and set variable control to mid-range.

s. Set PRR variable control to 10 and PRR
switch to X400.

t. Observe linear detector output with the
Oscilloscope MM~504, using the procedure for the
normal transponder test set-up. (Refer to the
receiver sensitivity tests in Paragraph 3-6a(12)).

u. Adjust the RF SIG CEN AMPL ADJ control and
oscilloscope contrdls until a 2°0V Gauss'ian pulse
pair is observed on the oscilloscope. The spacing
between the pulses of the pulse pair should be
either 12 +3 usec or 36 +3 usec; depending on the
setting of the PULSE SPACING switch mounted inter-
nally on the Modulator Unit and normally set to
the 12 usec position.

v. Measure the pulse repetition rate on the
oscilloscope (the spacing between pulse pairs).
The spacing should be 250 +25 usec.

w. Switch MODULATOR PRR switch to X40 and
repeat Step v. except that the spacing between
pulse pairs should be 2.5 +0:25 ms.

X. Switch MODULATOR PRR switch to X4 and
repeat Step v. except that the spacing between
pulse pairs should be 25 +2+5 ms.

y. Switch FUNCTION switch to PWR METER ZERO
SET and adjust the ZERO SET control to cause the
AVERAGE POWER meter to indicate ZERO SET.

z. Switch the FUNCTION switch to SA and
repeat Steps b. and c.

aa. Switch SPECTRUM ANALYZER BAND SHIFT
switch to O.

ab'. Adjust the NOISE SET control for NOISE
SET reading on the AVERAGE POWER meter. Note
whether or not NOISE SET indication is obtained.

Issued June 73



AN/GRN-9D AP116C-0701-1A6A (2nd Edition) Paragraph
INSTALLATION ' 2-5d(4)

ac., Repeat Step ab. for SPECTRUM ANALYZER
BAND SHIFT positions +0-8, +1.0, +2.0, -0.8,
-1-0 and -2-0 MHz.

Step 4. On the Oscilloscope MM-504:
a. Set the B TRIG SOURCE switch to AC-
b. Set the HORIZ DISPLAY switch to A.

c. Set the combined TIME/CM AND DELAY TIME
switch to 5 usec.

d. Set the MODE switch to CH 1 and CH 1 INPUT
switch to AC.

-e. Set the CH 1 VOLTS/CM switch to 2.

On the Power Meter — Pylse Counter - Marker
Generator MM-109, set the FUNCTION switch to GEN
TEST and the COUNTER/MARKER SELECT switch to
MARKERS 10. Connect a patch cable from the
MARKER OUTPUT socket to CH 1 INPUT socket on the
Oscilloscope. Adjust the oscilloscope controls
for a suitable picture of the markers which
should be displayed on the CRT.

f. Set the MODE switch to CH 2 and CH 2 INPUT
switch to AC. Set the CH 2 VOLTS/CM switch to 2
and change the patch cable from the INPUT of CH 1
to that of CH 2. The markers now displayed are
routed via channel 2.

g. Set the HORIZ DISPLAY switch to A INTEN BY
B, adjust B TRIGGER LEVEL (red knob) and note that
the intensity of the displayed markers varies.
Disconnect the patch cable.

Step 5. On the MM-109:

a. Set the COUNTER/MARKER SELECT switch to
SELF CHK.

b. Set the TIME INTERVAL switch to MANUAL and
GATE OPEN/CLOSED switch to OPEN.
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TABLE 2-5. CHANNEL CRYSTAL FREQUENCIES AND PRESELECTOR MICROMETER
CAVITY HEAD SETTINGS
MICROMETER
CRYSTAL RECEIVER TRANSMITTER CAVITY HEAD
CHANNEL FREQUENCIES FREQUENCY FREQUENCY SETTING
NO. {mc) (mc) (mc) (mils)

1 40.083333 1025 962 087
2 40. 125000 1026 963 090
3 40. 166667 1027 964 093
4 40.208333 1028 965 096
5 40. 250000 1029 966 099
6 40.291667 1030 967 102
7 40.333333 1031 968 105
8 40. 375600 1032 969 108
9 40.416667 1033 970 111
10 40. 458333 1034 971 114
11 40.500000 1035 972 117
12 40, 541667 1036 973 120
13 40. 583333 1037 974 123
14 40.625000 1038 875 126
15 40.666667 1039 976 129
16 40.708333 1040 977 132
17 40. 750000 1041 978 135
18 40.791667 1042 979 138
19 40.833333 1043 980 141
20 40, 875000 1044 981 144
21 40.916667 1045 982 147
22 40.958333 1046 983 150
23 41, 000000 1047 984 153
24 41.041667 1048 985 156
25 41.083333 1049 986 159
26 41, 125000 1050 987 162
21 41,166667 1051 988 164
28 41,208333 1052 989 167
29 41. 250000 1053 990 170
30 41,291667 1054 991 173
31 41.333333 1055 992 176
32 41, 375000 1056 993 179
33 41, 416667 1057 994 182
34 41.458333 1058 995 185
35 41, 500000 1059 996 188
36 41, 541667 1060 497 190
37 41,583333 1061 398 194

g 38 41.625000 1062 187 '

-

999
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TABLE 2-5. CHANNEL CRYSTAL FREQUENCIES AND PRESELECTOR MICROMETER
CAVITY HEAD SETTINGS (cont)
MICROMETER
CRYSTAL RECEIVER TRANSMITTER CAVITY HEAD
CHANNEL FREQUENCIES FREQUENCY FREQUENCY SETTING
NO. (mc) (me) (me) (mils)
39 41,.666667 1063 1000 199
40 41,708333 1064 1001 202
41 41, 750000 1065 1002 205
42 41,7916617 1066 1003 209
43 41,833333 1067 1004 211
4 41,875000 1068 1005 214
45 41,916667 1069 1006 218
46 41,958333 1070 1007 220
41 42,000000 1071 1008 223
48 42,041667 1072 1009 226
49 42.083333 1073 1010 229
50 42,125000 1074 1011 232
51 42,166667 1075 1012 235
52 42, 208333 1076 1013 238
53 42, 250000 1077 1014 241
54 42,291667 1078 1015 244
55 42,.333333 1079 1016 247
56 42, 375000 1080 1017 251
57 42,4166617 1081 1018 254
58 42,458333 1082 1019 257
59 42, 500000 1083 1020 259
60 42.541667 1084 1021 262
61 42.583333 1085 1022 265
62 42.625000 1086 1023 268
63 42,.666667 1087 1024 271
64 47.958333 1088 1151 274
65 48.000000 1089 1152 277
66 48.041667 1090 1153 279
67 48,083333 1091 1154 282
68 48.125000 1092 1155 285
69 48.166667 1093 1156 288
70 48.208333 1094 1157 291
71 48. 250000 1095 1158 294
72 48, 291667 1096 1159 296
13 48.333333 1097 1160 299
74 48. 375000 1098 1161 302
15 48.416667 1099 1162 305
76 48.458333 1100 1163 307
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TABLE 2-5. CHANNEL CRYSTAL FREQUENCIES AND PRESELECTOR MICROMETER
CAVITY HEAD SETTINGS (cont)
MICROMETER
CRYSTAL RECEIVER TRANSMITTER CAVITY HEAD
CHANNEL FREQUENCIES FREQUENCY FREQUENCY SETTING

NO. (mc) (mc) (mc) (mils)

7 48. 500000 1101 1164 310

78 48.541667 1102 1165 312

79 48.583333 1103 1166 315

80 48, 625000 1104 1167 318

81 48.666667 1105 1168 320

82 48.1708333 1106 1169 323

83 48. 750000 1107 1170 325

84 48.791667 1108 1171 328

85 48.833333 1109 1172 331

86 48, 875000 1110 1173 333

87 48,916667 1111 1174 336

88 48.958333 1112 1175 338

89 49, 000000 1113 1176 341

90 49.041667 1114 1177 343

91 49,083333 1115 1178 346

92 49.125000 1116 1179 349

93 49,166667 1117 1180 351

94 49,208333 1118 1181 354

95 49, 250000 1.19 1182 356

96 49, 291667 1120 1183 359

97 49, 333333 1121 1184 361

98 49.375000 1122 1185 364

99 49.416667 1123 1186 367

100 49.458333 1124 1187 369

101 49500000 1125 1188 372

102 49.541667 1126 1189 374

103 49.583333 1127 1190 377

104 49.625000 1128 1191 379 i

105 49.666667 1129 1192 382 E

106 49.708333 1130 1193 388 f

107 49. 750000 1131 1194 387

108 49.791667 1132 1195 39¢

109 49.833333 1133 1196 392 E

110 49. 875000 1134 1197 395

111 49,.916667 1135 1198 397

112 49,958333 1136 1199 400

113 50. 000000 1137 1200 403

114 50.041666 1138 1201 405
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TABLE 2-5, CHANNEL CRYSTAL FREQUENCIES AND PRESELECTOR MICROMETER
CAVITY HEAD SETTINGS (cont)

MICROMETER
CRYSTAL RECEIVER TRANSMITTER CAVITY HEAD
CHANNEL FREQUENCIES FREQUENCY FREQUENCY SETTING
NO. (mc) (mc) (mc) (mils)
115 50.083333 1139 1202 407
116 50.125000 1140 1203 410
117 50.166667 1141 1204 412
118 50.208333 1142 1305 415
119 50. 250000 1143 1206 417
120 50.291667 1144 1207 419
121 50.333333 1145 1208 422
122 50. 375000 1146 1209 424
123 50.416667 1147 1210 427
124 50,458333 1148 1211 429
125 50. 500000 1149 1212 432
126 50. 541667 1150 1213 435
1400
1380 /
1360
1340 /
1320
1300 /
o /
% /|
5 1280
o
2 /
S 1260 /
<] /
w
@
w 1240
1220
1200 /
1180
1160
1140 /
120
(o] 5 [{o] 15 20 25 30 35 40 45 50 55 60
TURNS FROM LOW FREQUENCY STOP
(FULLY COUNTERCLOCKWISE)
Figure 2-15. Transmission Line Filter Cavity, Tuning Curve
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10 US

9. WAVEFORM OBTAINED AT KLYSTRON INPUT INCIDENT JACK J1409

CORRECT

b. WAVEFORM AT KLYSTRON OUTPUT INCIDENT JACK Ji157

Figure 2-19. Klystron Tuning Waveshapes

ments at the time of installation. Detailed instruc-
tions on video chassis adjustments are included in

Section 6.

i. ADJUSTMENT OF RADIO RECEIVER R-824/
URN. —The radio receiver should be adjusted after
OFF-ON switch S502 on the radio receiver panel has
been set to ON, and after POWER ON lamp DS501 on
the receiver panel has been on for 10 minutes.

(1) POWER CHECKS.

Step 1. Set METER SELECTOR switch S501, lo-
cated on front panel of radio receiver (figure 3-1) to
B +200 VFS; meter reading should be 150 volts.

Note

200 VFS means 200 volts full-scale deflec-
tion; therefore, a meter reading of 75 repre-

sents 150 volts.

Step 2. If meter reading is not 150 volts, adjust
potentiometer R507 (flgure 6-3) to obtain a rea.ding of

150 volts.

Step 3. Set METER SELECTOR switch to C -200
VFS; meter reading should be -105 + 5 volts.

2-28

Note

-200 VFS represents -200 volts full-scale
deflection; therefore, a meter reading of
52. 5 represents -105 volts.

(2) SQUITTER CONTROL VOLTAGE CHECK.

Step 1. Turn METER SELECTOR switch S501 on
radio receiver panel first to CR201 and then to CR202.
In each case, meter reading should be about 1 ma
(half-scale deflection).

Step 2. Turn METER SELECTOR switch to
SQUITTER CONTROL -10 VFS; meter reading should
be about 8 volts (half-scale deflection) when the local
oscillator is normal; that is, when 1-ma reading is
obtained for either CR201 or CR202 on METER SE-
LECTOR switch.

Step 3. Disconnect local oscillator input at jack
J201; meter reading should be no less than 4 volts.
Reconnect local oscillator input at jack J201.

(3) SQUITTER RATE ADJUSTMENT.
Step 1. Turn FUNCTION SWITCH on power meter-
pulse counter to position 2, RECEIVER SENSITIVITY.
(See figure 3-17.)
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Step 2. Set COUNTER SELECTOR
switch on power meter-pulse counter to
SQUITTER.

Step 3. Set RANGE SWITCH on power
meter-pulse counter to X10.

Step 4. Sﬁuitter rate,as read on
PULSE COUNT METER, should be 2700 %90
pulses per second.

Step 5. If reading obtained in
step 4 is not 2700 190 pulses per
second, carefully adjust PULSE COUNT
CONTROL potentiometer R427, located on
the video chassis on the left side of
the radio receiver drawer unit, until
reading of 2700 90 pulses per second
is obtained on PULSE COUNT METER.

e ADJUSTMENT OF CODER-INDICATOR
KY-382/GRN-9D.

(1) ADJUSTMENT OF 1350-CPS
IDENTIFICATION TONE
OSCILLATOR. - To adjust the

1350-cps identification tone
oscillator (figures 6-6 and 6-7),
proceed as follows:

Step 1. Turn on coder-indicator
by turning CODER-INDICATOR ON-OFF
switch S601 on coder-indicator panel
to ON, and BATTLE SHORT switch on
control-duplexer to INTLK SHORTED.

Step 2. Turn on antenna by turning
ANTENNA CONTROL switch S1102 on
control-duplexer panel to ON.

Step 3. Connect coaxial cable from
TEST OUTPUT jack on coder-indicator to
VERT SIG INPUT jack on oscilloscope.

Step 4. Connect coaxial test lead
from SYNC OUTPUT jack on coder-
indicator to EXT TRIG INPUT jack on
oscilloscope.

Step 5. Open coder-indicator
drawer and lower video chassis.

Step 6. Set switch S603,located

on top of video chassis, to CONTINUOUS
TONE.
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Step 7. Lock in signal on
oscilloscope with sweep speed set to
4000 microseconds per inch.

Step 8. Auxiliary reference bursts
will apear as heavy pulses with tone
pulse groups appearing as faint pulses,
evenly spaced between auxiliary
reference bursts (waveform 24E, figure
5-11). Count number of tone pulse
groups which occur between auxiliary
reference bursts. If 1350-cps
identification tone oscillator is
properly adjusted, nine tone pulse
groups will appear between auxiliary
reference bursts.

Step 9. If necessary, adjust coil
L603 on coder-indicator video chassis
until nine tone pulse groups appear
between auxiliary reference bursts.

Step 10. Set oscilloscope sweep
speed to 100 microseconds per inch and
lock in two identification pulse pairs
on oscilloscope screen.

Step 11. Ad just potentiometer R798
on coder-indicator video chassis until
spacing between leading edges of first
pulses in each pulse-pair is 100 %10
microseconds.

(2)  ADJUSTMENT OF NORTH AND
AUXILIARY REFERENCE BURSTS. -To adjust
the north and auxiliary reference
bursts (figures 6-6 and 6-7), proceed
as follows:

Step 1. Perform steps 1 through 5
of paragraph 2-5j(1).

Step 2. Remove plug P906 from jack
J603 on coder-indicator video chassis.

Step 3. Lock in signal on
oscilloscope with sweep speed set to
110 microseconds per inch. North
reference burst will appear on
oscilloscope screen as series of pulse
pairs. When radio set is operating
properly, north reference burst
consists of 12 *1 pulse pairs (waveform
24A, figure 5-11).
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Step 4. Locate potentiometer R675
on coder—indicator video chassis.
Loosen shaft locking nut and adjust to
obtain 12 pulse pairs on oscilloscope
screen.

Note.

Turning shaft clockwise decreases the
number of pulse pairs. Turning shaft
counter-clockwise increases number of
pulse pairs.

While observing north reference burst
on oscilloscope, turn shaft of
potentiometer R675 clockwise to obtain
11 pulse pairs; then turn shaft
counterclockwise to obtain 13 pulse
pairs. The correct setting of
potentiometer R675 is midway between
settings which provide 11 and 13 pulse
pairs. After potentiometer R675 is
set correctly, carefully tighten
locking screw.

Step 5. Check spacing between
leading edge of first pulse and
leading edge of twenty-third pulse;
this spacing should be 330 5
microseconds (3 inches on oscilloscope
screen with sweep speed set at 110
microseconds per inch). If spacing is
incorrect, adjust coil L601 on coder-
indicator video chassis to obtain
correct spacing.

Step 6. Replace plug P906 in jack
J603 and remove plug P905 from jack
J604 .

Step 7. Lock in auxiliary
reference burst with sweep speed set
to 40 microseconds per inch. When
radio set is operating properly,
auxiliary reference burst should
consist of 6 *1 pulse pairs.

Step 8. Locate potentiometer R672
on coder—indicator video chassis.
Loosen shaft locking nut and adjust
potentiometer R672 while observing
auxiliary reference burst on
oscilloscope. Turn shaft clockwise
until five pulse pairs are obtained;
then turn shaft counterclockwise until
seven pulse pairs are obtained.
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The correct setting for potentiometer
R672 is midway between settings which
give five and seven pulse pairs.

Step 9. Check spacing between
leading edge of first pulse and leading
edge of eleventh pulse; this spacing
should be 120 +2 microseconds (3 inches
on oscilloscope with sweep speed set to
40 microseconds per inch). If spacing
is incorrect, adjust coil L602 on coder-
indicator chassis to obtain correct
spacing. After completing this step,
north and auxiliary bursts are properly
ad justed. Replace plug P905 in jack
J604 and close coder-indicator drawer.

(3) SETTING IDENTIFICATION CALL
CODE. - For tactical reasons
it may be necessary to change the
identification call code. Whenever a
new code is to be assigned to the radio
beacon, reset the code as follows:

Note

If the radio beacon must provide
bearing and distance information to
aircraft during the time taken to set
up the code, turn BATTLE SHORT switch
on control-duplexer to INTLK SHORTED.
The radio beacon will continue to
transmit a signal normal in every way
except for the absence of the
identification call tone. After
setting the code, turn BATTLE SHORT
switch to NOR (normal operating). Shut
off equipment if supplying bearing and
distance information is not necessary.

Step 1. Loosen the four captive
screws holding coder-indicator in place
and slide drawer forward. The code
wheel and coder switch will be exposed
on right side of drawer (figure 6-7).

Step 2. Turn off coder switch S605
located below and to right of the
center of the keying wheel.

Step 3. Remove hub nut from keying
wheel shaft by rotating hub nut
counterclockwise.
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CAUTION

Be sure to lift keying switch S607
cam during removal of keying wheel,
to prevent damaging cam.

Step 4. To remove keying wheel,
pull it forward by handles provided.

Step 5. Starting with segment
indicated by START CODE arrow and
going in clockwise direction, set back
first three segments before starting
first code character.

Step 6. Set up first character of
code, using one segment pulled out for
each dot, three segments pulled out
for each dash, and one segment set in
for space between dots and dashes
(figure 3-12).

Step 7. Continuing in clockwise
direction, set three segments in, to
provide one full space between
characters.

Step 8. Set up remaining
characters of code following procedure
outlined in steps 6 and 7.

Step 9. Replace keying wheel and
restore coder-indicator drawer to
operating position by reversing
procedure outlined in steps 1 to 4.

k. AGING THE KLYSTRON. - To age
the klystron, proceed as follows
(figures 2-7 and 2-8):

Note

A new klystron, or one that has not
been energized within three months or
more must be aged according to the
following procedure before being used.
When installing a klystron, or making
more than a minor change in output
frequency, the three cavities of the
klystron should be pretuned
mechanically to the approximate
operating frequency by reference to
the individual tuning chart provided
with each klystron. This should be
done while the klystron is out of the
equipment to permit access to the
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three adjusting nuts on each cavity.
Refer to paragraph 2-4c¢c for this tuning
procedure. Before aging a new

klystron, check the filament voltage

and, if necessary, adjust to be within
the range 4.1V to 4.3V, see para. 2-5c. {

Step 1. Set HV switch S1902 on high
voltage power supply to OFF.

Step 2. Disconnect r—f drive at
input BNC jack on klystron.

Step 3. Turn MASTER SWITCH S1101
on control-duplexer to OFF.

Step 4. Set BREAK IN-OPERATE
switch S1006 behind power supply blower
compartment front panel to BREAK-IN.

Step 5. Reduce grid drive voltage
to zero by turning CODER-INDICATOR
switch to OFF and potentiometer R1470
located on the frequency multiplier-
oscillator video chassis, completely
counterclockwise (figure 2-17).

WARNING
Make sure that HV switch S1902 on

high voltage power supply is off and
that high voltage is discharged.

Step 6. Connect multimeter (AN/PSM-
4 or equivalent)across klystron grid to
cathode (figure 2-8). Set multimeter
to appropriate range to read
approximately 125V dc negative on grid
with reference to cathode.

Step 7. Turn MASTER SWITCH to ON.

Step 8. Reading from klystron grid
to cathode should be -125V dc. If not,
ad just potentiometer R1382 on bias
supply chassis of amplifier modulator
(figure 2-8) for -125V.

Step 9. Turn MASTER SWITCH to OFF
and remove multimeter.

2-30A/2-30B



AN/GRN-9D
INSTALLATION

Step 10. Turn MASTER SWITCH to ON and operate kly-
stron filament for 15 minutes.

Step 11. Set HV switch S1902 on high voltage power sup-
ply to ON. Allow a 15-minute warmup period before proceed-
ing.

Step 12. Set CODER-INDICATOR switch to ON and ad-
just potentiometer R1470 until 10 ma of beam current is indi-
cated on BEAM CURRENT meter M1301, located on front
panel of amplifier-modulator. Allow a 15-minute period be-
fore proceeding.

Step 13. Every 5 minutes, for 15 minutes, advance poten-
tiometer R1470 clockwise to provide incremental increase of
10 ma until 50 ma of beam current is reached. Operate at 50
ma beam current for 5 minutes.

Step 14. Set HV switch to OFF, turn potentiometer R1470
completely counterclockwise, and turn MASTER SWITCH to
OFF.

Step 15. Set BREAK IN-OPERATE switch S1006 behind
power supply blower compartment front panel to OPERATE.

Step 16. Turn MASTER SWITCH to ON.

Step 17. Set HV switch to ON and turn potentiometer
R1470 clockwise until 60 ma of beam (HV) current is reached.

Step 18. Every 5 minutes during a 15-minute period, ad-
vance potentiometer R1470 clockwise to provide incremental
increase of 10 ma until 90 ma is reached. Operate at 90 ma
beam current for S minutes.

Step 19. Set MASTER SWITCH and HV switch to OFF
and discharge high voltage.

Step 20. Reconnect r-f drive at input BNC jack on klystron.

Step 21. Klystron SAL-89 is now properly aged; check set-
ting of potentiometer R1420 as follows:

a. Set HV switch and CODER-INDICATOR switch to OFF.

b. Connect multimeter (AN/PSM-4 or equivalent) across
potentiometer R1425 in frequency multiplier-oscillator video
chassis.

c. Set MASTER SWITCH to ON and adjust potentiometer
R1420 to obtain reading of 8 volts dc.

1. TRANSMITTER OUTPUT CIRCUIT TUNING
ADJUSTMENT.

(1) GENERAL INSTRUCTIONS.

(a) When installing a klystron, or making more than
a minor change in output frequency, mechanically pretune the
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three cavities of the klystron to the approximate operating
frequency. This should be done while the klystron is out of
the equipiment, to permit access to the three adjusting nuts on
each cavity. To tune the three cavities, proceed as follows:

Step 1. Refer to special klystron chart provided with
klystron; this chart shows a curve for each of the three cavities:
INPUT, MIDDLE, and OUTPUT. (A typical klystron chart is
shown in figure 2-9 for explanatory purposes only.) Trans-
mitter frequency is represented in horizontal scale of the curve;
spacing in thousandths of an inch between inside surface of
flanges is represented in vertical scale of the curve.

Step 2. Choose proper transmitter frequency and record
proper spacing for each cavity.

Step 3. Check, and if necessary, readjust each cavity to
settings recorded, making use of wrench provided and an inside
vernier caliper. Flanges must be kept parallel to each other;
this is accomplished by not turning any one nut more than a
full turn before turning the other nuts the same amount.

(b) Ifklystron is being energized for the first time,
or has not been energized during the past 3 months, age it
according to procedure outlined in paragraph 2-5K.

(¢) To perform several of the steps listed in tuning
procedure (paragraph 2-51(2)), detect the r-f carrier signal and
observe detected pulse on oscilloscope. To preserve pulse
shape, terminate coaxial test lead from oscilloscope to test
jacks on radio set in low impedance at oscilloscope end. To
provide this termination, connect BNC T-connector UG-274/U
to oscilloscope end of test lead, and connect a BNC 50-ohm
termination MX-554/U to T-connector. (If MX-544/U termina-
tion is not available, connect 1/2-watt, 50- to 70-ohm resistor
across side jack of T-connector.) This termination must be
used when observing signal at KLYSTRON INPUT INCIDENT
and REFLECTED jacks on frequency multiplier-oscillator
front panel, and at KLYSTRON OUTPUT INCIDENT and
REFLECTED jacks and ANTENNA INCIDENT and REFLEC-
TED jacks on the control duplexer front panel.

(d) Before tuning transmitter output circuits, tune
carrier frequency generating chain in frequency multiplier-os-
cillator drawer (paragraph 2-5h).

(e) When tuning the radio set for first time or when
making a large change in output frequency, preset resonant
cavities of transmission line filter according to tuning curves
shown in figure 2-15. Rotate tuning disc (figure 2-16) fully
counterclockwise and then clockwise by the number of
turns specified on tuning curves. When tuning the radio set
to an adjacent channel or making slight change in tuning,
it is not necessary to preset the transmission line filter
cavities.

(_f_) The proper tuning procedure for klystron
SAL-89 includes three basic steps which if performed, pre-
vent damage of the klystron output connector from

et
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high transmission line voltage and r-f arcing. To
perform these three steps, proceed as follows:

Step 1. Create matched r-f transmission line while
operating reduced klystron power levels (steps 1
through 19 of paragraph 2-51(2)).

Step 2. Apply rated klystron output power to this
matched load by tuning klystron to deliver maximum
power at rated operating voltage (steps 20 through 25,
paragraph 2-51(2)).

CAUTION

(ITT Models only)
The transmission filter cavities must be al-
lowed to reach operating temperature before
any attempt is made to retune the klystron.
Operating temperature has been reached when
the OVEN lamp DS1105 on front panel of the
control-duplexer begins to flash.

Step 3. Without retuning klystron output cavity,
adjust double slug tuner, filter cavities, klystron in-
put and middle cavity for best shape and spectrum
with rated antenna power (step 26, paragraph 2-51(2)).

(2) TUNING ADJUSTMENTS. —To perform the
tuning adjustments, proceed as follows:

Note
Refer to paragraph 2-51(1) before proceeding.

Step 1. Reduce grid drive to zero by turning po-
tentiometers R1470 and R1471, located on the fre-
quency multiplier-oscillator video chassis, complete-
ly counterclockwise (figure 2-17).

WARNING

Make sure HV switch S1902 on high voltage
power supply is off and that high voltage is
discharged.

Step 2. Connect multimeter (AN/PSM-4 or equiv-
alent) across klystron grid and cathode connections
(figure 2-8). Set multimeter to appropriate range to
read approximately 125 volts dc negative on grid with
reference to cathode.

Step 3. Turn MASTER SWITCH S1101 to ON.

Step 4. Reading from klystron grid to cathode
should be -125-volt dc; if not. adjst potentiometer
R1382 on bias supply chassis of amplifier-modulator
(figure 2-8) for -125 volts.

Step 5. Turn MASTER SWITCH to OFF and re-
move multimeter.

Step 6. Set HV switch S1902 and CODER-INDICA-
TOR switch S601 to OFF and connect multimeter
(AN/PSM-4 or equivalent) across potentiometer
R1425 on frequency multiplier-oscitlator video chas-
s1s. Turn MASTER SWITCH S1101 to ON.
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Step 7. Adjust potentiometer R1420 to obtain
reading of 8 volts dc on multimeter and remove mul-
timeter.

Step 8. Set HV switch S1902 and CODER-INDICA-
TOR switch S601 to ON and check shaped pulse on
oscilloscope.

Step 95 Turn MASTER SWITCH S1101 to OFF and
remove multimeter.

Step 10. Turn MASTER SWITCH S1101 to ON.

Step 11. Adjust potentiometer R1470 (figure 2-17)
to set beam current, as indicated by BEAM CURRENT
meter M1301, to 30 ma. Set HV switch S1902 to OFF

Step 12. Connect oscilloscope input to SHAPED
PULSE jack J1405 on fr2quency multiplier-oscillator
front panel, Connect oscilloscope sync jack to VIDEO
IN jack J1404 on frequency multiplier-oscillator front
panel. Adjust oscilloscope sweep and position con-
trols to position klystron grid drive pulse peaks on.
two easily remembered graticule lines.

Step 13. Connect oscilloscope to KLYSTRON IN-
PUT INCIDENT jack J1409. Tune output cavity of the
frequency nultiplier-oscillator for maximum pulse
amplitude at time of klystron grid drive pulse peaks
by matching klystron input reflected pulse peaks to
graticule lines selected in step 12.

Step 14. Connect oscilloscope to KLYSTRON IN-
PUT REFLECTED jack J1408. Tune input cavity of
klystron for minimum reflected signal at time of
klystron grid drive pulse peaks.

Step 15. Repeat steps 13 and 14 until there is no
further improvement, and the best symmetry about
the peak of the klystron incident pulses 1s attained.

Note

To preserve the waveshape of the detected
r-f pulse monitored at the center cavity of
the klystron, klystron output, and antenna
jacks. connect a 10-db pad between the jack
to be monitored and crystal detector E1152.
The crystal detector 1s stored within the
control-duplexer drawer.

Step 16. Connect oscilloscope through crystal de-
tector E1152 to klystron center cavity jack, Adjust
center cavity for maximum output without pulse flat-
tening or loss of symmetry.

Step 17. Connect oscilloscope through crystal de-
tector E1152 to KLYSTRON OUTPUT INCIDENT jack
J1157 and adjust output cavity of klystron and double
slug tuner (figure 2-20) for maximum output without
pulse {lattening or loss of symmetry.

Step 18, Connect oscilloscope through crystal de-
tector E1152 to KLYSTRON OUTPUT REFLECTED
jack J1152 and tune first filter cavity for minimum at
peak of pulse. The first filter cavity is on the left as
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(a)
PULSE DROOP
R1471 SET TOO FAR CLOCKWISE
(b) L
PULSE BOOST
R1471 SET TOO FAR COUNTERCLOCKWISE
(c) i

R1471 SET CORRECTLY

Figure 2-21. Frequency Multiplier-Oscillator,
Adjustment of R1471 to Correct for Pulse
Droop in Reference Bursts

pendent. If it is necessary to adjust potentiometer
R1471 to minimize droop, recheck readjustment of
potentiometer R1470 by observing a single pulse on
oscilloscope and touching up adjustment of potenti-
ometer R1470.to obtain maximum pulse amplitude
possible without limiting.

m. RADIO BEACON PERFORMANCE CHECKS. —
After the equipment has been checked, aligned, and
adjusted as described in the preceding paragraphs,
make the overall radio beacon performance checks
described in paragraphs 3-6a(1) through 3-6a(11) of
Section 3. Use the built-in fest equipment for these
checks. If all the requirements given for these
checks are met, the radio beacon may be assumed to
be in proper operating condition, and it is ready to be
turned over to operating personnel.

Note

Detailed procedures for checking the per-
formance of the radio beacon are also cov-
ered in the Performance Standards Handbook,
NAVSHIPS 93881. 32, furnished with the
equipment.

2-6. PREPARATION FOR RESHIPMENT.

To prepare the equipment for reshipment, reverse
the order of the procedure for installing the klystron
and unpacking the equipment. Determine whether the
shipment is domestic or overseas and pack accord-
ingly. Mark the carton containing the technical man-
uals: TECHNICAL MANUALS INSIDE.
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OPERATOR’S SECTION g

3-1. FUNCTIONAL OPERATION.

a. GENERAL. —Radio beacons installed at shore
stations employ Radio Set AN/GRN-9D, and the as-
sociated antenna groups and accessories. The radio
beacon installation consists of, a receiver-trans-
mitter group (figure 1-2), a power supply assembly
(figure 1-3), and an antenna group. The major units
of radio beacon are identified in table 1-1 and shown
in figure 1-1.

The signals transmitted by these radio beacons
provide aircraft equipped with Radio Set AN/ARN-21
with the distance and bearing information needed to
determine their positions.

The AN/ARN-21 transmitter in the aircraft re-
quests distance information by sending out interro-
gation signals with a repetition pattern peculiar to
that transmitter. Reception of these distance inter-
rogations at the radio beacon causes the transmission
of a series of replies having the same pattern. The
aircraft receives these replies along with other
replies emitted by the beacon in response to interro-
gations from other aircraft. The AN/ARN-21 then
picks out its'own reply by comparing the reply pulse
patterns with that of its own transmitter. Distance
is determined by measuring the total time elapsed
between the initial transmission of the distance
interrogation pulse pair and receipt of the corre-
sponding radio beacon reply pulse pair, and trans-
lating this time into miles.

The radio beacon transmits bearing information
by rotating a lobed antenna radiation pattern through
360 degrees, and then transmitting omnidirectional
bursts of reference pulse pairs at the instant that the
antenna radiation pattern is in certain reference
positions. The aircraft obtains its bearing by noting
the position of the antenna pattern, as determined by
the relative signal strength at the time of the refer-
ence burst. A more detailed description of the
operation of the radio beacon is given in Section 4.

b. CAPABILITIES AND LIMITATIONS.

(1) RADIO BEACON. —The radio beacon trans-
mits on one of 126 channel frequencies one mc apart,
in the ranges between 962 and 1024 mc and between
1151 and 1213 mc. It receives on one of 126 channel
frequencies one mc apart, in the ranges between
1025 and 1150 mc.

The radio beacon can provide individual distance-
measuring service to 100 interrogating aircraft
simultaneously. The repetition frequency of the
average distance interrogation pulse which the radio
beacon receives is 24 cps, from as many as 95
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interrogating aircraft. When receiving from 100
aircraft simultaneously, the radio beacon is oper-
ating at full load. The number of pulse pairs that the
beacon transmits per second is 3600. Of these, 2700
are either random-noise pulses or replies to distance
interrogations, and the remaining nine hundred are
the reference burst pulses used to provide bearing
information. Once every 37.5 seconds, the
interrogation-reply and random-noise pulses are
interrupted for the transmission of identification-
tone pulses.

Peak power emitted from the AN/GRN-9D is 7.5
kw. Maximum range of the radio beacon is 200 miles
for distance information. Bearing information may
be received beyond 200 miles depending on the
altitude of the aircraft. Aircraft flying in the cone
of silence, approximately 55 degrees in any direction
from the vertical extension of the antenna axis, will
receive distance replies but not bearing information.

The 126 pairs of frequencies to which the radio
beacon can be tuned fall into two groups of 63 pairs
each. Since one of these groups requires a high-band
antenna and the other a low-band antenna, operation
of any given beacon is limited to one group of 63
channels. '

(2) RADIO RECEIVER R-824/URN. —Radio
Receiver R-824/URN (figure 3-1) receives and de-
codes pulse pairs in the frequency range of 1025 to
1087 mc when the low-band antenna is used, and
1088 to 1150 mc when the high-band antenna is used.

The radio receiver converts the received distance
interrogation pulse pairs, along with random noise
pulses, into an intermediate frequency of 63 mc, and
amplifies and demodulates these signals. It also
produces, by means of a coincidence-type decoding
circuit, a single pulse for each pulse pair (interro-
gation or noise).

(3) CODER-INDICATOR KY-382/GRN-9D. —
Coder-Indicator KY-382/GRN-9D (figure 3-2) re-
ceives distance information and noise pulses from
the radio receiver. It also receives 15-cps trigger
pulses and 135-cps trigger pulses from the reference
pulse-generator in the antenna. The 15-cps trigger,
the 135-cps trigger, and the pulses from the radio
receiver are coded and mixed in proper sequence by
the coder-indicator into pulses that are applied to the
frequency multiplier-oscillator of the transmitter.
To prevent the transponder from responding to its
own transmitted output, the coder-indicator blanks
the radio receiver while a pulse pair is being trans-
mitted. The coder-indicator also generates an
identification call signal which is applied to the
frequency multiplier-oscillator.
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TABLE 3-1. RECEIVER-TRANSMITTER GROUP OA-3352/GRN-9D, CONTROLS AND INDICATORS

NAME OR
PANEL MARKING

REFERENCE
SYMBOL

TYPE

FUNCTION

RADIO RECEIVER R-824/URN
(figure 3-1)

TEST METER

M501

D-c ammeter, scale,
0 to 100 microamperes

Indicates voltage present in
selected receiver circuit when
associated METER SELECTOR
switch is set to desired position.

METER SELECTOR

S501

6-position rotary switch

Selects signal to be fed to TEST
METER meter. Function of each
position is as follows:

OFF: Meter disconnected from
receiver circuits.

CR201: Feeds current from
crystal diode CR201 to meter.
CR202: Feeds current from
crystal diode CR202 to meter.
B+200VFS: Feeds current from
+150 voltage regulator VR503 to
meter.

C-200 VFS: Feeds current from
voltage regulator VR503 to
meter.

SQUITTER CONTROL -10 VFS:
Feeds current from squitter
control voltage regulator to
meter.

ON-OFF

5502

Toggle switch

Control for energizing or de-
energizing receiver.

POWER

F501 and F502

Blown fuse indicating
fuse holders

Fuse cap goes on, indicating
corresponding primary power
fuse has blown.

POWER ON

DS501

White lamp

Goes on to indicate that primary
power is applied to receiver
power supply.

CODER-INDICATOR KY-382 GRN-9D

(figure 3-2)

ANTENNA SPEED
ERROR

M601

D-¢ meter with 3 scaled
arcs: red, green. and red

Indicates error voltage present
in the speed control.

ANTENNA CONTROL

DS602

Amber lamp

Indicates status of antenna and
antenna control circuits.
Intermittent ilumination
indicates malfunction.

POWER ON

DS601

White lamp

Goes on to indicate that primary
power is applied to coder-
indicator power supply.

CODER INDICATOR

S601

Toggle switch

Control for energizing or de-
energizing coder-indicator.

POWER

F601 and F602

Blown-fuse indicating
fuse holders

Fuse cap goes on indicating corresponding]

primary power fuse has blown.
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TABLE 3-1. RECEIVER-TRANSMITTER GROUP OA-3352/GRN-9D, CONTROLS AND INDICATORS (cont)

NAME OR
PANEL MARKING

REFERENCE
SYMBOL

TYPE

FUNCTION

FREQUENCY MULTIPLIER-OSCILLATOR CV-1171/GRN-9D

(figure 3-3)

OVEN

F1402 and F1403

Blown-fuse indicating
fuse holders

Fuse cap goes on, indicating
corresponding crystal oven
power fuse has blown.

FILAMENT

F1401

Blown-fuse indicating
fuse holder

Fuse cap goes on, indicating
filament power fuse has blown.

TUNING

M1401

D-c ammeter, scaled at
0 to 100 microamperes

Tuning indicator. Indicates
level of signal from selected
circuit when associated meter
selector switch is set to desired
position.

Meter Selector

S1401

9-position rotary switch

Selects signal to be fed to
TUNING meter. Function of
each position is as follows:
OFF - Meter disconnected from
frequency multiplier-oscillator
circuits.

OSC. - Feeds crystal oscillator
V1501A or V1507A grid current
to meter.

1ST DOUBLER - Feeds signal
from first doubler V1501B or
V1507B to meter.

2ND DOUBLER - Feeds signal
from second doubler V1502 or
V1508 to meter.

3RD DOUBLER - Feeds signal
from third doubler V1503 or
V1509 to meter.

TRIPLER - Feeds signal from

tripler V1504 or V1510 to meter.

AMPL. - Feeds signal from
first amplifier V1505 or V1511
to meter.

KLYSTRON INPUT REFL. -
Feeds sample of klystron
reflected signal to meter.
KLYSTRON INPUT INCID. -
Feeds sample of klystron
incident signal to meter.

D.C. SUPPLY
VOLTAGE

M1402

D-c voltmeter, scaled
at 0 volt center, 1
kilovolt at both ends

Indicates dc supplied by either
low voltage power supply or
medium voltage power supply
when associated meter selector

switch is set to desired position.

Meter Selector

S1402

5-position rotary switch

Selects voltage to be fed to D. C.
SUPPLY VOLTAGE meter.
Function of each position is as
follows:

OFF - Meter disconnected from
circuit.

-375V - Feeds -375-volt d-c
output of low voltage power
supply to meter.
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TABLE 3-2. POWER SUPPLY ASSEMBLY OA-15374A/GRN-9A, CONTROLS AND INDICATORS
NAME OR REFERENCE

PANEL MARKING SYMBOL TYPE FUNCTION
+250V - Feeds +250-volt d-c
output of low voltage power
supply to meter
+700V - Not used.
+1000 SCALE X2 - Feeds +1000-
volt d-c output of medium
voltage power supply to meter.

FILAMENT DS1401 White lamp Goes on to indicate that filament
voltage is applied to transformer
T1501.

NORMAL DS1402 White lamp Indicates status of oven heating
element: goes on and off as oven
heating element goes on and off.

BOOSTER DS1403 White lamp Goes on to indicate proper
operation of oven heating
element.

AMPLIFIER MODULATOR AM-1701/URN
(figure 3-4)

FIL F1302 Blown-fuse indicating Fuse cap goes on to indicate that

fuse holder fuse F1302 has blown.

AIR SW OPEN DS1303 Neon lamp Goes on to indicate that klystron
is not receiving sufficient cooling
air.

BEAM CURRENT M1301 D-c ammeter, scaled Indicates amplitude of klystron

at 0 to 200 milliamperes V1304 beam current.

H.V. SUPPLY M1302 D-¢ voltmeter, scaled Indicates amplitude of voltage

at 0 to 15 kilovolts supplied by high voltage power
supply.

FIL ON DS130! White lamp Goes on to indicate presence of
filament voltages.

CONTROL-DUPLEXER C-2226A/GRN-9
(figure 3-5)

LINE-REG FIL BUS S1106 Toggle switch Selects voltage to be fed to
SUPPLY VOLTS meter.
Function of each position is as
follows:

LINE - Feeds 120-volt ac (line
voltage unregulated) to meter.
REG FIL BUS - Feeds 120-volt
as (regulated) to meter.

BATTLE SHORT S1107 2-position rotary switch Provides means of shorting interlocks.

SUPPLY VOLTS MI1101 A-c voltmeter, scaled Indicates amplitude of voltage

at 0 to 150 volts

selected when switch S1106 is
set to desired position.

3-8
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TABLE 3-1. RECEIVER-TRANSMITTER GROUP OA-3352/GRN-9D, CONTROLS AND INDICATORS (cont)
NAME OR REFERENCE
PANEL MARKING SYMBOL TYPE FUNCTION
MASTER SWITCH S1101 4-position rotary switch Primary control for energizing

or deenergizing radio beacon
when EMERGENCY SWITCH is
set to ON. Function of each
position is as follows:

OFF - Deenergizes radiobeacon.
STANDBY - Connects all filament
voltages and disconnects all dc
supplied to individual drawer
units.

ON - Energizes radio beacon.
REMOTE CONTROL - Transfers
OFF-ON control of radio beacon
to remote location.

Blown tuse indicators

F1101 to F1114

Blown-fuse indicating
fuse holder

Goes on to indicate that
corresponding fuse has blown.

OVEN DS1105 Neon lamp Indicates status of cavity heating
1 element; goes on and off as

(ITT Models only) cavity heating element goes on
and off.

ANTENNA CONTROL | S1102 Toggle switch Control for energizing or de-
energizing antenna control unit.

FIL ON S1108 Toggle switch Controls application of 120-volt
ac (filament voltage) to variac.

MAIN POWER ON DS1102 Blue lamp Goes on to indicate that three-
phase power is available.

ANTENNA CONTROL D31103 White lamp Goes on to indicate that

ON ANTENNA CONTROL switch is
set to ON,

FIL. ON DS1101 White lamp Goes on to indicate that FIL ON
switch is set to ON.

BATTLE SHORT ON DS1104 Red lamp Goes on to indicate that BATTLE

SHORT switch is set to INTLK
SHORTED.

o e el

ELECTRICAL EQUIPMENT CABINET CY-3163/GRN-9D

(figure 3-6)

EMERGENCY S901 Rotary switch Primary control for energizing

SWITCH or de-energizing radio beacon.

AIR SW OPEN DS901 Neon lamp Goes on to indicate that cabinet
is not receiving sufficient
cooling air.

BLOWN FUSE F901 to F903, Blown-fuse indicating Fuse cap goes on, indicating

INDICATORS F905 to F907 fuse holders corresponding fuse has blown.
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TABLE 3-2. POWER SUPPLY ASSEMBLY OA-1537A/GRN-9A, CONTROLS AND INDICATORS

NAME OR REFERENCE
PANEL MARKING SYMBOL TYPE FUNCTION
LOW VOLTAGE POWER SUPPLY PP-1766/URN
(figure 3-7)

FIL F1601 and F1602 Blown-fuse indicating Fuse cap goes on to indicate that

fuse holders corresponding fuse has blown.

PLATE F1603 and F1604 Blown-fuse indicating Fuse cap gues on to indicate that

fuse holders corresponding fuse has blown.

LV DS1603 Red lamp Goes on to indicate that low
voltage power supply is
energized.

-375V DS1601 Green lamp Goes on to indicate availability of
-375-volt dc.

LV-MV READY DS1605 Blue lamp Goes on to indicate that status of
power control circuits enables
power supply to be energized.

LV S1601 Toggle switch Control for energizing or de-
energizing low voltage power
supply.

HIGH VOLTAGE POWER SUPPLY PP-1763/URN
(figure 3-8)

HV RECT F1901 Blown-fuse indicating Fuse cap goes on to indicate

FILAMENT fuse holder that fuse F1901 has blown.

HV PLATE HOURS M1901 Electric time totalizing Indicates total number of hours

meter that plate circuits have been
energized.

FILAMENT HOURS M1902 Electric time totalizing Indicates total number of hours

meter. that filament circuits have been
energized.

HV S1902 Toggle switch Control for energizing or de-
energizing high voltage power
supply.

HV OVERLOAD DS1903 Neon lamp Goes on to indicate presence of
overload condition (existence of
trouble) in power supply.

HV READY DS1902 Blue lamp Goes on to indicate that status of
power control circuits enables
power supply to be energized.

HV DS1901 Red lamp Goes on to indicate availability
of -12-kilovolt dc.

MEDIUM VOLTAGE POWER SUPPLY PP-1765/URN
(figure 3-9)

PLATE F1801 Blown-fuse indicating Fuse cap goes on to indicate that

fuse holders corresponding fuse has blown.

FIL F1802 and F1803 Blown-fuse indicating Fuse cap goes on to indicate that

fuse holders

corresponding fuse has blown.
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TABLE 3-2. POWER SUPPLY ASSEMBLY OA-1537A/GRN-9A, CONTROLS AND INDICATORS (cont)

NAME OR REFERENCE
PANEL MARKING SYMBOL TYPE FUNCTION

OVERLOAD RESET S1802 Toggle switch Provides capability for man-
ually restoring power supply to
energized state after cause of
the overload condition has been
removed.

MV S1801 Toggle switch Control for energizing or de-
energizing high voltage power
supply.

MV OVERLOAD DS1803 Neon lamp Goes on to indicate presence of
overload condition in the power
supply.

+700V - +1000V DS1801 Red lamp Goes on to indicate availability of

+1000-volt dc.

CABINET CY-3164/GRN-9D

(figure 3-10)

AIR SWITCH OPEN DS1001 Neon lamp Goes on to indicate that cabinet
is not receiving sufficient
cooling air.

BATTLE SHORT ON DS1002 Red lamp Goes on to indicate that BATTLE

SHORT switch, on control-
duplexer, is set to BATTLE
SHORTED.

HV PLATE 15A

F1001 to F1005

Blown-fuse indicating
fuse holders

Fuse cap goes on to indicate that
corresponding fuse has blown.

CABINET BLOWER
3A

F1006 to F1008

Blown-fuse indicating
fuse holders

Fuse cap goes on to indicate that
corresponding fuse has blown.

HIGH VOLTAGE

S1006

Toggle switch

Provides means of reducing

plate power during performance
of aging klystron.

Step 3. Turn the EMERGENCY SWITCH S901 (fig
3-6) to ON (arrow pointing up or dowm). When
EMERGENCY SWITCH is set to ON, both OVEN and
NORMAL lamps on the front panel of the Frequency
Multiplier Oscillator will light. After the oven
has reached its operating temperature, the
NORMAL lamp will go out. Thereafter, the NORMAL
lamp will go on and off as the heating element
in the crystal oven goes on and off to maintain
the correct oven temperature. In those beacons
where the Control Duplexer filter cavities are
fitted with heating elements, the CAVITY HEATER
ON “lamp DS1105, on the Control Duplexer front
panel, will go on and off as the heating element
goes on and off.

Step 4. Turn MASTER SWITCH S1101 on panel of
control-duplexer (figure 3-5) to STANDBY.

Step 5. Set ON-OFF switch S502 on radio
receiver panel (figure 3-1) to ON, CODER-
INDICATOR switch S601 on coder-indicator panel to

N
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ON, and ANTENNA CONTROL S1102 and FIL ON
switch S1108 on control-duplexer panel to ON.

All on-off switches on test equipment should
be left in off position, anless test equipment
is to be used for checking operation of radio
beacon.

Step 6. Turn MASTER SWITCH S1101 to ON. One
minute will elapse from the time that MASTER
SWITCH is moved to STANDBY before voltage is
available for blue LV-MV READY light DS1605 on
low voltage power supply panel. This lamp will light
after this delay only if MASTER SWITCH and FIL ON
switch S1108 are at ON,
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Step 7. After LV-MV READY light DS1605 comes
on, set LV switch S1601 on low voltage power supply
panel (figure 3-7) to ON.

Step 8. Set MV switch S1801 on medium voltage
power supply panel (figure 3-9) to ON. Five minutes
will elapse from time that MASTER SWITCH is
turned to STANDBY position before voltage is avail-
able for blue HV READY light DS1902 on high-voltage
power supply panel. This lamp will light after
5-minute delay only if MASTER SWITCH, LV, and
FIL ON switches are ON,

WARNING

Operation of this equipment involves use of
high voltages which are dangerous to life.
Operating personnel must at all times ob-
serve all safety regulations. Do not change
tubes or make adjustments inside equipment
with high-voltage supply on. Do not depend
upon safety interlock switches for protection.
Under certain conditions dangerous poten-
tials may exist in the circuits, with power
controls in the off position, due to charges
retained by capacitors. To avoid‘shock and
severe burns, always discharge and ground
circuits prior to touching them. Never
service or adjust equipment without the
presence or assistance of another person
capable of rendering aid.

CAUTION

If the equipment has not been used for a
period of three months, it will be necessary
to age the klystron prior to application to it
of full beam voltage. (Refer to paragraph
2-5 of Section 2 if aging is necessary.)

Step 3. When HV READY DS1902 is on, place HV
switch S1902 on high voltage power supply panel
(figure 3-8) at ON. The equipment is now fully ener-
gized and operating. Make sure that red HV lamp
DS1901 is on.

(b) NORMAL STARTING. —Ordinarily, when
the radio beacon is functioning normally, EMER-
GENCY SWITCH S901 (figure 3-6) is left at ON; that
is, with the arrow pointing either up or down. The
power on-off switches on the various units are left
on. Power to the entire radio beacon is then under
the control of MASTER SWITCH S1101 on the control-
duplexer panel (figure 3-5). The radio beacon may
be turned on, off, or placed in standby condition by
means of this switch. The power on-off switches for
the test set components mounted in the power supply
assembly are normally left off, and are set to on
only when the test units are to be used.

When starting the radio set for the first time,
or after a shutdown period, refer to paragraph
3-2¢(1)(a) of this section for the initial start-
ing procedure.
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To turn the radio beacon on by means of the
MASTER SWITCH after the equipment has been shut
off,turn MASTER SWITCH S1101 on the panel of the
control-duplexer first to STANDBY, and then imme-
daitely to ON.

When the MASTER SWITCH is at ON and the radio
beacon is functioning normally. the following lamps
will go on: MAIN POWER ON lamp DS1102, FIL ON
lamp DS1101, and ANTENNA CONTROL ON lamp
DS1103 on the control-duplexer panel (figure 3-5),
LV-MV READY lamp DS1103 after a 1-minute delay,
on the low-voltage power supply (figure 3-7), and
HV READY lamp DS1902, after a 5-minute delay, on
the high voltage power supply (figure 3-8).

Note

OVEN lamp DS1105, on cdntrol-duplexer
panel, will go on and off as the cavity heating
element goes on and off.

(ITT Models only)

The following lamps should not go on: MV OVER-
LOAD lamp DS1803 on the medium voltage power
supply panel (figure 3-9), HV OVERLOAD lamp
DS1903 on the high voltage power supply panel (figure
3-8), and BATTLE SHORT ON lamp DS1104 on the
control-duplexer panel (figure 3-5).

CAUTION

BATTLE SHORT switch S1107 (figure 3-5)
should be at NORMAL. This switch is set

to INTLK SHORTED only when one or more
of the interlocks fail during anextreme emer-
gency, such as battle conditions. The opera-
tor should not turn the switch to INTLK
SHORTED unless told to do so by an author-
ized person, because opening the amplifier-
modulator or high voltage power supply
drawer units with the BATTLE SHORT
switch at INTLK SHORTED would cause
serious damage to the equipment.

The following lamps should also go on: POWER
ON lamp DS501 on the radio receiver panel (figure
3-1), POWER ON lamp DS601 and ANTENNA CON-
TROL lamp DS602 on the coder-indicator panel (if
the ANTENNA CONTROL lamp flashes, trouble in
the antenna system is indicated), FILAMENT lamp
DS1401 and OVEN lamp DS1403 on the frequency
multiplier-oscillator panel (figure 3-3), FIL lamp
DS1301 on the amplifier-modulator panel (figure 3-4),
LV lamp DS1603 and -375 lamp DS1601 on the low
voltage power supply panel (figure 3-7), HV lamp
DS1901 on high voltage power supply panel (figure
3-8), and +1000V lamp DS1801 on the medium voltage
power supply panel (figure 3-9).

The NORMAL lamp on the front panel of the
frequency multiplier-oscillator will turn on
and off as the oven thermostat turns on and
off to maintain the correct crystal oven tem-
perature.
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@

/5507

ADJUSTMENT
SCREW

Figure 3-11. Coder-Indicator Tone Wheel Assembly

Note

Check that the AIR SW OPEN lamp DS1303
on the amplifier- modulator is not on.

(2) DURING USE.!

(a) CHANGING CRYSTALS. —It may be nec-
essary to change the channel frequencies used by the
radio beacon: 126 crystal frequencies are available
for use. Refer to table 2-5 for a list of channel num-
bers and corresponding crystal frequencies.

To change crystals, open the front panel tuning
access door on the frequency multiplier-oscillator
and insert a crystal oven assembly containing the
crystal of the desired frequency in the crystal oven
socket. For channels 1 to 63 the low-band r-f chas-
sis is used with the crystal oven assembly plugged
into socket X¥1501. For channels 64 to 126 the high-
hand R-F chassis is used with the crystal oven
assembly plugged into socket XY1502. After changing
crystals, retune the frequency multiplier-oscillator
and output circuits. :

3-16

Note

Operators shall not -perform any of the
frequency multiplier-oscillator and output
circuit adjustments without proper author-
ization. Detailed tuning and adjusting
procedures are presented in Section 2,
paragraph 2-5.

(b) CHANGING IDENTIFICATION CALL
CODE. —If it is necessary to change the identification
code proceed as follows (figures 3-11 and 3-12):

Note
1f the radio beacon must provide bearing
and distance information to aircraft during
the time taken to set up the code, turn the
BATTLE SHORT switch on the control-
duplexer to INTLK SHORTED. The radio
beacon will continue to transmit a signal
normal in every way except for the ab-
sence of the identification call tone. After
setting the code, turn the BATTLE SHORT
switch to NOR (normal operating). Shut off
the equipment if supplying bearing and dis-
tance information is not necessary.
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Step 1. Loosen the four captive screws on coder-
indicator panel and pull out unit.

Step 2. Snap code switch S605 to OFF.

Step 3. Remove the nut on the code wheel by
rotating it counterclockwise.

Step 4. Remove the code wheel by pulling it for-
ward with the handles provided.

CAUTION

During removal or replacement of code
wheel, use care when lifting coding switch
cam to prevent damage to switch S607.

Step 5. Change code on cam wheel by loosening
screws in segments, pulling out or pushing back nec-
essary cam segments, and then tightening screws.
Always set up code by starting with cam segment
marked START CODE. It is desirable to let three
segments, including segment marked START CODE,
remain pushed back before code is actually started.
Therefore, unless code used more than 50 segments,
the first segments should not be used and code should
be set up starting with fourth segment. A dot con-
sists of a single pulled out segment. A dash consists
of three pulled out segments. To separate dots and a
dash, two dots, or two dashes, push back three seg-
ments between characters of the code.

The code for USA is inserted in the following
manner (figure 3-12): Push back the segment marked

DIRECTION OF
ROTATION

EXAMPLE
CODE "USA™
JzDOT DOT-DASKH
$=DOT-DOT-DOT
A=DOT - DASH

Figure 3-12.
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START CODE and the next two segments and pull out
the fourth segment; this comprises the first dot of the
character U. Push back the fifth segment, pull out
the sixth (second dot of character U), push back the
seventh, and pull out the next three; this completes
the character U, "dot-dot-dash'. Pull out three
alternate segments, forming "'dot-dot-dot", the
character S; push these three segments back to sep-
arate the S from the next character, A. To form the
character A, pull out the next segment, push back the
following one, and pull out the three following seg-
ments; this forms the "dot-dash' of the A. The
complete code, USA, has now been installed. Push
back all other segments.

Step 6. Replace the coding wheel by engaging the
two locating pins on wheel hub. Use caution during
this procedure to avoid damaging coding switch. Re-
place hub nut and tighten securely by turning it in the
clockwise direction. Manually turn switch S605 to
ON. While code changes are made, as outlined in
previous paragraph, no identification is being trans-
mitted from radio beacon. However, bearing and
distance information may continue uninterrupted
during this interval.

(¢c) REMOTE OPERATION. —By means of a
remote control unit, it is possible to place the radio
beacon in off, on, or standby operating condition from
a remote point. To operate the radio from a remote
position, follow the normal starting procedure des-
cribed in paragraph 3-2c¢(1)(b) and then set the
MASTER SWITCH S1101 on the control-duplexer
panel (figure 3-5) at REMOTE. With switch S1 on

KEYING
SWITCH
S607
KEY
| SEGMENT OUT *DOT
3 SEGMENTS OUT s DASH
| SEGMENT IN = SPACE
BETWEEN DOTS 8 DASHES
3 SEGMENTS IN * SPACE
BETWEEN CHARACTERS

Seiting the Code
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the remote control unit set at OFF, the radio set will be off

and all three pilot lights on the remote unit will be off. When
switch S1 is set to STANDBY, filament voltages are switched

on and white ON lamp DSI1 on the remote control unit will go
on. To turn the radio set on, turn switch S1 to ON. After a ‘
time delay of 1 minute, red READY lamp DS2 will go on,
indicating that the low voltage and medium voltage power sup-
ples are ready for operation. Five minutes after the filaments

are turned on the radio set will be completely energized, and

red HV ON lamp DS3 on the remote control unit will go on.

(3) STANDBY OPERATION.—Standby operation
provides a means of keeping the radio set ready for immediate
operation when no r-f signal is being generated by the radio
set. When the MASTER SWITCH is at STANDBY, all filament
voltages are on and all d-c voltages are off. After the filament
voltages have been on for 5 minutes, all time delays will have
been completed, and the radio set can be fully energized im-
mediately by switching the MASTER SWITCH from STAND-
BY to ON.

To operate the radio beacon in standby condition, follow
the normal starting procedure described in paragraph 3-2c(1)
(b) and then set the MASTER SWITCH to STANDBY.

(4) AFTER USE.—Turn MASTER SWITCH S1101
on the panel of the control-duplexer (figure 3-5) to OFF.

Note

Under ordinary conditions, the EMERGENCY SWITCH
at the bottom of the receiver-transmitter cabinet (see
figure 3-6) is left at ON, and all the on-off switches
except those on the built-in test equipment are left on.

(5) STOPPING THE EQUIPMENT.—When the radio
beacon is being completely shut down (that is, when all switches
are being turned off) set MASTER SWITCH S1101 to OFF,
wait at least 1 minute, and then turn off EMERGENCY
SWITCH S901. This delay is necessary because the cooling
blowers will continue to run for 1 minute after the MASTER
SWITCH has been turned off but will stop immediately when
the EMERGENCY SWITCH is turned off. If the blowers are
turned off too soon, excessive residual heat may seriously dam-
age the equipment.

_d. INDICATOR PRESENTATIONS.—After the equipment
has been started in accordance with the procedures outlined,
the following observations should be made to determine whe-
ther the equipment is functioning properly. Compare the read-
ings obtained in the following checks with those entered in
the equipment log to make sure they are within 10 percent of
logged readings.

Note
These observations do not constitute a complete operationa
check but are intended to give the operator reasonable
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assurance that the equipment is functioning normally. Refer
to paragraph 3-6_a for complete operator’s check procedures.

(1) TUNING meter M1401, located on the front panel
of frequency multiplier-oscillator (figure 3-3).

(2) BEAM CURRENT meter M1301, located on the
front panel of the amplifier-modulator (figure 3-4).

(3) HV SUPPLY meter M1302, located on the front
panel of the amplifier-modulator (figure 3-4).

(4) TEST METER M501, located on the front panel
of the receiver (figure 3-1).

(a)  The squitter-control voltage should read within
S percent of the initial entry.

(b) The crystal rectifier CR201 and CR202 currents
should read within 10 percent of the initial entry.

(5) ANTENNA SPEED ERROR meter M601, located
on the front panel of the coder-indicator (figure 3-2), reads in
the green portion of its scale; a reading in the red portion indi-
cates trouble in the antenna control circuits.

3-3. SUMMARY OF OPERATING PROCEDURES.

After the radio beacon equipment has been inspected and
adjusted as specified in Section 2, paragraphs 2-5 a through
2-5 1, the radio beacon may be operated. The following sub-
paragraphs present step-by-step procedures for operating the
equipment.

Note

The equipment is shipped with a crystal installed
in the frequency multiplier-oscillator. The instruc-
tions outlined in Section 2, paragraph 2-5, pertain
to all adjustments made prior to operating the
equipment to ensure optimum performance.

. STARTING PROCEDURE.—-To energize the equipment
for the first time, or after all power switches have been turned
off, proceed as follows:

Note

Under normal operating conditions, the radio set is

turned off and on by means of the MASTER SWITCH

on the control-duplexer, and the EMERGENCY SWITCH

is left at ON. All other power switches except those on

the built-in test equipment are left at ON. When the
MASTER SWITCH is turned to ON, the radio set will be ener-
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gized with the proper time delays applied to
the various power supplies.

WARNING

Operation of this equipment involves the use
of high voltages which are dangerous to life.
Operating personnel must at all times ob-
serve all safety regulations. Do not change
tubes or make adjustments inside the ampli-
fier-modulator or the high voltage power
supply chassis with the high voltage supply
on. Do not depend upon safety interlock
switches for protection. Under certain
conditions, dangerous potentials may exist
in the circuit with power controls off because
of charges retained by capacitors. To avoid
shock and severe burns, always discharge
and ground circuits before touching them.
Never service or adjust the equipment with-
out the presence or the assistance of another
person capable of rendering first aid imme-

diately.
Step 1. Turn switches on antenna control unit to
ON.
Step 2. Turn EMERGENCY SWITCH S901, on

blower compartment panel of receiver-transmitter
group cabinet, (figure 3-6), to right until it checks
into ON: that is, with arrow pointing up or down.

Step 3. Check that white crystal oven lamps OVEN
lamp DS1403 and NORMAL lamp DS1402, on frequency
multiphier-oscillator panel (figure 3-3), are on. Check
that OVEN lamp DS1105, on control-duplexer panel
goes on.

Note

After the crystal oven and the cavity com-
partment have reached proper operating
temperatures. NORMAL lamp and OVEN
lamp will go out. Thereafter, NORMAL
lamps will turn on and off as their respec-
tive thermostats turn the respective heaters
on and off to maintain the proper operating
temperatures.

Step 4. Turn MASTER SWITCH S1101, on control-
duplexer panel (figure 3-5) to STANDBY.

Step 5. Check that blue MAIN POWER lamp DS1102,
on the control-duplexer, goes on.

Step 6. Check that amber AIR SWITCH OPEN
lamps DS1303 (on amplifier- modulator panel), DS902
(on blower compartment panel of receiver-transmitter
cabmet), and DS1001 (on bottom panel of power
supply-test set group) are not on, When on, these
lamps indicate that blowers which operate air switches
are not working properly.
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CAUTION

If amber lamps are on, blowers may be
rotating in wrong direction. Shut off equip-
ment immediately and check wiring for
possible phase reversal by comparing
equipment wiring and interconnection with
schematic and wiring diagrams in Section 6.
Operating equipment with blowers rotating

in wrong direction may cause serious damage
because of overheating.

Step 7. Set switch S502 on radio receiver panel
(figure 3-1) to ON. Check that POWER ON white
lamp DS501 on radio receiver is on.

Step 8. Set CODER-INDICATOR switch S601 on
coder-indicator panel (figure 3-2) to ON. Check that
white POWER ON lamp DS601 on coder-indicator
panel is on.

Note

Check that all switches on antenna control
unit are at ON. These switches are intended
for use during servicing, and are normally
left at ON.

Step 9. Set ANTENNA CONTROL switch S1102 on
control-duplexer panel (figure 3-5) to ON. Check
that white ANTENNA CONTROL lamp DS1103, on
control-duplexer panel 1s on.

Step 10. Check that ANTENNA CONTROL lamp
DS602 on coder-indicator panel (figure 3-2) is con-
stantly on. If this lamp flashes, there is trouble in
antenna or in antenna control circuits.

Step 11, Turn MASTER SWITCH S1101 to ON.

Step 12. Snap FIL ON switch S1108 on the control-
duplexer panel to ON. Check that following white
lamps go on:

FIL ON lamp DS1101 on control-duplexer.

FIL lamp DS1301 on amplifier- modulator.

FILAMENT lamp DS1401 on frequency multiplier-
oscillator.

LV-MV READY lamp DS1605 on the low-voltage
power supply (after 1-minute time delay).

Step 13. When blue LV-MV READY lamp goes on,
set LV switch S1601 on panel of the low voltage power
supply to ON, Check that red LV lamp DS1602 and
green -375V lamp DS1601, both on panel of low volt-
age power supply. are on. Green lamp indicates that
low voltage power supply is delivering d-c power to
the other transmitter units of radio beacon.

Step 14. Set MV switch S1801 on the medium
voltage power supply panel to ON. Check that red
+1000V lamp DS1801 on medium voltage power s ipply
panel is on. Check that amber MV OVERLOAD iamp
DS1803 on the medium voltage power supply panel
does not go on.
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CAUTION

When starting radio set for first time, or
when starting radio set containing klystron
not in use for a period of 3 months or more,
the klystron must be aged before applying
full power to it. Refer to Section 2 for
instructions on aging klystron.

Step 15. When the HV READY lamp DS1902 goes
on, set HV switch S1902 to ON. Check that read HV
lamp DS1901 on high voltage power supply panel is
on. Check that amber HV OVERLOAD lamp DS1903
on high voltage power supply panel is not on.

b. TUNING AND ADJUSTING PROCEDURE. —For
proper operation of the radio beacon equipment, per-
form the following adjustments:

Note

It is the duty of technical personnel to per-
form these adjustments; operators should
not perform any of the adjustments without
proper authorization. Detailed tuning and
adjusting procedures are presented in
Section 2, paragraph 2-5.

(1) Adjust regulated filament voltage.
(2) Adjust squitter control voltage.

(3) Adjust pre-selector cavities in control-
duplexer.

.(4) Tune crystal oscillator.
(5) Tune carrier frequency generating chain.
(6) Tune klystron and r-f output circuits.

c. CHANGING FREQUENCIES. —1If it is necessary
to change the channel frequency used by the radio
beacon, proceed as follows:

Note

There are 126 crystal frequencies available
for use. Refer to table 2-5 for a list of
channel numbers and corresponding crystal
frequencies. If the desired frequency falls
within the range of 962 mc to 1024 mc, use
the low-band r-f chassis. If the frequency
falls within the 1151- to 1213-mc range, use
the high-band r-f chassis.

Step 1. Select crystal oven assembly containing
crystal of desired frequency.
Note
If desired frequency falls within frequency
range associated with r-f chassis installed
in frequency multiplier-oscillator, perform

steps 2 through 4. If desired frequency falls

3-20

AP116C~0701-1A6A (2nd Edition)

AN/GRN-9D
OPERATOR'S SECTION

outside frequency range associated with
installed r-f chassis, perform steps 5
through 12.

Step 2. Open {ront panel tuning access door on
frequency multiplier-oscillator panel (figure 3-3).

Step 3. Remove crystal oven assembly inserted
in crystal oven socket and insert selected crystal
oven assembly.

Step 4. Retune frequency multiplier-oscillator
and transmitter output circuits.

Step 5. Open frequency multiplier-oscillator
drawer to gain access to r-f chassis mounted on top
of unit (figure 2-17).

Step 6. Loosen 11 captive screws securing cover
to r-f chassis. Separate cover from chassis.

Note

Operators shall not perform adjustments
specified in steps 7 and 10 without proper
authorization. Detailed tuning and adjusting
procedures are presented in Section 2,
paragraph 2-5,

Step 7. Make following disconnections within r-f
chassis:

a. Disconnect power plug P1514 from jack J1509
(high band) or jack J1510 (low band).

b. Disconnect plug P1514 from jack J1502 (high
band) or jack J1505 (low band).

¢. Disconnect plug P1513 from jack J1503 (high
band) or jack J1506 (low band).

Step 8. Remove four screws (two screws per
side) securing r-f chassis to frame assembly. Sep-
arate r-f chassis from frame assembly.

Step 9. Install r-f chassis associated with fre-
quency range that covers desired frequency into
frame assembly. Insert the four screws and tighten
in order to secure r-f chassis to assembly.

Step 10. Make following connections within r-f
chassis.

a. Connect plug P1514 to jack J1509 or jack
J1510.

b. Connect plug P1514 to jack J1502 or jack
J1505.

c. Connect plug P1513 to jack J1503 or jack
J1506.

Step 11. Install cover on frame assembly by re-
versing procedure specified in step 6. Close
frequency multiplier-oscillator drawer.
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Step 12. Open front panel tuning access door on frequency
multiplier-oscillator panel and insert selected crystal oven
assembly into crystal oven socket.

Step 13. Perform step 4.

4. CHANGING IDENTIFICATION CALL CODE.- When-
ever a new code is to be assigned to the radio beacon, reset the

code wheel as follows:
Note

H the radio beacon must provide bearing and distance
information to aircraft during the time taken to set up
the code, turn BATTLE SHORT switch on control-
duplexer to INTLK SHORTED. The radio beacon will
continue to transmit a signal normal in every way ex-
cept for the absence of the identification call tone.
After setting the code. turmn BATTLE SHORT switch
to NOR (normal operating). Shut off the equipment
it supplying bearing and distance information is not
necessary.

Step 1. Loosen the four captive screws holding coder-indi-
cator in place and slide drawer forward. Code wheel and coder
switch will be exposed on right side of drawer.

Step 2. Turn off code switch S605 located below and to
right of center of keying wheel.

Step 3. Remove hub nut from keying wheel shaft by rota-
ting hub nut counterclockwise.

CAUTION

During removal of keying wheel, care should be taken
to lift keying switch S607 cam to prevent damaging
cam.

Step 4. Remove the keying wheel by pulling it forward
with the handles provided.

Step 5. Starting with segment indicated by START CODI
arrow and going in clockwise direction, set back first three seg-
ments before starting first code character.

Step 6. Set up first character of code, using one segment
putled out for each dot, three segments pulled out for each
dash, and one segment set in for space between dots and dashes
(figure 3-12).

Step 7. Continuing in clockwise direction, set three seg-
ments in to provide one full space between characters.

Step 8. Set up remaining characters of code, following
procedure outlined in steps 6 and 7.

Step 9. Replace keying wheel and restore coder-indicator
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¢. SECURING THE EQUIPMENT

(1)  TURNING OFF RADIO BEACON. Under normal
operating conditions, all on-off switches except those located
on the built-in test equipment are left on. To turn off the radio
beacon, turn MASTER SWITCH S1101, located on the con-
trol duplexer panel to QOFF.

Note

EMERGENCY SWITCIL, located on the blower compart-
ment panel of receiver-transmitter cabinet, is left at ON.

(2)  SHUTTING DOWN RADIO BEACON. To com-
pletely shut down (de-cnergize) radio beacon, proceed as follows:

Step 1. Set HV switch S1902 on high voltage power supply
panel to OFF.

Step 2. Set MV switch S1801 on medium voltage power
supply panel to OFF.

Step 3. Set LV switch S1601 on low voltage power supply
panel to OFF.

Step 4. Set FIL ON switch S1108 and ANTENNA CON-
TROL SWITCH S1102, both on control-duplexer pancl, to
OFF.

Step 5. Set CODER-INDICATOR switch S601 on coder-
indicator panel to OFF.

Step 6. Set switch S502 on receiver panel to OFF.
Step 7. Set all switches on antenna control unit to OFF.

Step 8. Set MASTER SWITCH S1101 on control duplexer
panel to OFF.

Step 9. At least | minute after setting MASTER SWITCH
to OFF, set EMERGENCY SWITCH S901 to OFF.

CAUTION

The delay specified in step 9 is necessary in order to
dissipate the residual heat remaining in the cabinets.
The blowers will continue to run for 1 minute after
MASTER SWITCH has been set to OFF, but they will
stop immediately when EMERGENCY SWITCH is
set to OFF. If blowers are turned off too soon, equip-
ment may be seriously damaged.

3-4. EMERGENCY OPERATION

If the radio beacon must provide bearing and dis-
tance information to aircraft during the time taken to
make certain operational changes (when changing crys-
tal frequency or identification call code, for ex-
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ample) set BATTLE SHORT switch on control-
duplexer panel to INTLK SHORTED.

Note

Operators should not set BATTLE SHORT
switch to INTLK SHORTED without proper
authorization.

3-5. TEST PROCEDURES (FOR TEST EQUIPMENT ONLY).

Test Equipment is provided to permit a rapid
check of operating characteristics of the Radio
Beacon.

a. ORIGINAL TEST EQUIPMENT (TABLE 1-2)., - This
test equipment includes the following five units:

(1) Pulse Sweep Generator SG-212A/URN-3.

(2) Pulse Analyzer/Signal Generator TS-890A/
URN-3,

(3) Power Meter/Pulse Counter TS-891/URN-3.
(4) Oscilloscope 0S-54/URN-3.
(5) Switch-Test Adapter SA~420/URN-3.

The first four units are mounted in the upper
part of the Power Supply Cabinet. The location of
the Switch-Test Adapter is optional. The functions
of the test equipment and the principles upon
which the various tests are made are included in
Section 4.

Refer to Para 4-33(7) for the functional
description of the test equipment and to Para 4~
3c for a description of the test principles.

Although the Control Monitor Group AN/GRA-34
and its associated Remote Switching Unit C-2234/
GRA-34, are not regarded as part of the built-in
test equipment they are used to provide monitoring
facilities and unattended, and automatic, opera-
tion of one or two radio beacons.

b. REPLACEMENT TEST EQUIPMENT (TABLE 1-2b). =
This equipment includes the following three units:

(1) Spectrum Analyzer/Test Generator MM-705.
(2) Oscilloscope MM-504.

(3) Power Metbér - Pulse Counter - Marker
Gemerator MM-109.

These units ares mounted with a Transfer and
Switching Unit, a Transfer and State Transmission
Unit (TELOTEL), and its associated interface unit,
and two Transponder Monitors in the Electrical
Equipment Cabinet 212A and are interconnected
through a cable harness and (for certain tests)
two function switches, all of which permit rapid
connection for standard test procedures. Refer to
Para 4-3a(7)(f) for a functional description of
the test equipnent and tc Para 3-6a(12) fer a
description of the test procedures.

3-6. OPERATOR'S MAINTENANCE.
Original ‘Test "uibment (TABLE 1-2) Only.

a. OPERATING ChreunS AND ADJUSTMENTS.
It is desirable to make sure that the radio beacon
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meets certain minimum performance requirements.
The series of tests described in the following para-
graphs serve to determine whether or not the radio
beacon is operating properly, and whether or not op-
timum performance adjustments are required. The
test procedures are based on using the built-in test
equipments, The checks should be performed daitv.
It is not necessary to turn off the radio beacon to
perform the checks.

The built-in test equipment must be interconnected
as shown in figure 3-13 so that the special test de-
scribed in this section may be performed.

Note

All references to the pulse analyzer-signal
generator throughout this manual are for
Pulse Analyzer-Signal Generator TS-890A/
URN-3 or TS-890B'URN-3 unless otherwise
noted.

(1) PRELIMINARY SETTINGS OF FRONT
PANEL CONTROLS ON PULSE ANALYZER-SIGNAL
GENERATOR TS-890A/URN-3. —Before making any

tests with TS-890A/URN-3, set up the front panel
controls as follows (figure 3<14):

Step 1. Set OUTPUT ATTENUATOR to 0 DBM.

Step 2. Set INPUT ATTENUATOR SELECTOR
control to maximum attenuation.

Step 3. Set BAND SHIFT switch on 0.
Step 4. Set MODULATION SELECTOR to C. W,
Step 5. Set CHANNEL SELECTOR control to ap-

plicable channel.

Note

If built-in crystal oscillator is to be used as
frequency generating source, omit steps 6,

7. and 8.
Step 6. Set MAIN TUNING control to applicable
channel.
Step 7. Set OSCILLATOR SELECTOR to V. F. O.
CALIBRATE.
Step 8. Adjust V. F. O. CALIBRATE conirol until

zero beat 1s heard in headphone plugged into V. F. O.
CALIBRATE JACK.

Step 9. Set OSCILLATOR SELECTOR switch to
either REF. OSC. (for crystal control) or to V. F, O..
depending on which oscillator is to be used as gener-
ating source.

Step 10. Adjust for a zero reading on OUTPUT
LEVEL indicator, using its ZERO SET control.
Step 11. Set INTERROGATE switch to ON.
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Note

Before performing step 12, energize the Pulse-
Sweep Generator SG-121 A/URN-3 (figure 3-15)
and allow it to warm up for at least 2 minutes.

Step 12. Set POWER SET control to midscale.

Step 13. Adjust PULSE AMPLITUDE control, located on
the SG-121 A/URN-3 to obtain a midscale reading (100) on
OUTPUT LEVEL INDICATOR (figure 3-15).

Step 14. Adjust CHANNEL SELECTOR stightly for a max-
imum reading on OUTPUT LEVEL INDICATOR.

Note

There is a time lag between the application of signal
to OUTPUT LEVEL INDICATOR and indication of
power level. When taking readings on this meter,
allow time for stabilization of needle.
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Figure 3-14. Pulse Analyzer-Signal Gene

Step 15.  Readjust PULSE AMPLITUDE control on
SG-121 A/URN-3 to obtain midscale reading (100) on OUTPUT
LEVEL INDICATOR.

Step 16.  Adjust ZERO SET control of POWER COM-
PARISON INDICATOR to obtain zero on POWER COMPARI-
SON INDICATOR.

Step 17.  Set MODULATION SELECTOR to PULSE.

Note
The TS-890A/URN-3 is now ready for use in making
tests. Upon completion of tests, shut down equipment

by turning INTERROGATE and POWER switches to OFF.
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(2) PEAK POWER MEASUREMENTS.— Peak power
delivered to the antenna must be 7.5 kw, or greater; to obtain
this measurement, proceed as follows:

Step 1. Turn FUNCTION switches on Oscilloscope OS-54/
URN-3 (figure 3-16) and power meter-pulse counter (figure
3-17) to OPERATING TEST.

Step 2. With radio set fully operative, observe transmitter
1-f envelope on oscilloscope. It should appear as shown in figure
3-18. Note that gain, sweep speed, and trigger selection controls
on oscilloscope are automatically set as required for this test
by internal controls associated with position 1,
OPERATING TEST, of FUNCTION switch. Adjust-
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Figure 3-16. Oscilloscope. Front Panel View

ment procedures for these controls are described in
Technical Manual NAVSHIPS 92778 supplied with the
oscilloscope. The SCALE ILLUMINATION, TRIG
AMP. and SWEEP STABILITY controls, and the SIG-
NAL DELAY SELECTOR and MARKER SEL switches
are the only other controls which remain effective.
These should be set, respectively, to counterclock-
wise, 5. 5. OUT, and OFF. If a stable sweep is not
achieved with these settings, adjust TRIG AMP and
SWEEP STABILITY controls as required.

Step 3. Turn PEAK PWR VOLTAGE control on
power meter-pulse counter completely counterclock-
wise to its minimum setting.

3-26

Step 4. Depress RF POWER switch on power
meter-pulse counter and maintain it in that position
while making measurement.

Step 5. While observing pulse envelope on oscil-
loscope (figure 3-18), turn PEAK PWR VOLTAGE
control clockwise until negative pulses just touch
baseline. At this point, stop advancing control and
read r-f power directly in kilowatts on PEAK RF
POWER meter. Release RF POWER switch. A
reading of 7.0 kw or more is considered normal. If
this requirement is not met, report trouble to tech-
nical personnel.
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BASE LINE

Figure 3-18. Transmitter Output R-F Envelope
(3) VISUAL PULSE SHAPE.

Step 1. Turn the FUNCTION SWITCH on the oscilloscope
to position 1, OPERATING TEST.

Step 2. With the radio set fully operative, observe r-f enve-
lope on oscilloscope; it should appear as shown in figure 3-18.

Step 3. Utilizing 1-microsecond MARKER SEL switch on
oscilloscope, measure spacing between pulses; spacing should
be 12 + 0.5 microseconds.

Step 4. Measure pulse width at half-amplitude points. The
correct pulse width is 3.5 * 0.5 microseconds. If this require-
ment is not met, report trouble to technical personnel.

(4) OUTPUT PULSE COUNT.

Step 1. Turn FUNCTION SWITCH on power meter pulse
counter to position 1, OPERATING TEST.

Step 2. Set COUNTER SELECTOR switch to +.

Step 3. Set RANGE SWITCH to X10. Output pulse count
with radio set operating properly, should be 7200 + 180 pulses

per second (3600 pulse pairs). If rerequirement is not met, re-
port trouble to technical personnel.

(5) OUTPUT PULSE SPECTRUM TEST.—The built-in
test equipment includes a sharply tuned relative power meter
(analyzer portion of TS-890A/URN-3) which is used to com-
pare sideband energy with center frequency energy for an ac-
curate check of pulse shape. The test equipment is highly spe-
cialized for this purpose. The test is made with the beacon op-
erating under normal traffic conditions. Proceed as follows:

Step 1. Make preliminary setup of TS-890A/URN-3 as
directed in paragraph 3-6a(1).

Step 2. Remove connection at RECEIVER INPUT jack of
TS-890A/URN-3.

Step 3. Perform output pulse spectrum test in accordance
with detailed procedure covered in Technical Manual for the
TS-890A/URN-3 and TS-890B/URN-3 (NAVSHIPS 93231).
The test procedure is in Section 3, paragraph 3-4a of the issue
of this manual incorporating change number 2.

(6) SQUITTER COUNT.
Step 1. Turn FUNCTION SWITCH on TS-891/URN-3 to
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position 2, RECEIVER SENSITIVITY.

Step 2. Set COUNTER SELECTOR switch on TS-891/URN-
3 to SQUITTER.

Step 3. Set RANGE SWITCH on TS-891/URN-3 to X10.
The squitter rate, as read on PULSE COUNT METER, should
be 2700 * 90 pulses per second. If this requirement is not met,
report trouble to technical personnel.

(7) REPLY COUNT (RECEIVER SENSITIVITY).

Step 1. Make preliminary setup of front panel controls of
pulse analyzer-signal generator as directed in paragraph 3-6a(1).

Note

Before proceeding, check that setting of OUTPUT ATTEN-
UATION SELECTOR on TS-890A/URN-3 is at maxintum
attenuation so as not to load the beacon and cause the squit-
ter voltage to become positive.

Step 2. Set MODULATION SELECTOR switch on TS-890A/
URN-3 to PULSE.

Step 3. Connect coaxial test lead from RF OUTPUT jack
on TS-890A/URN-3 to ANTENNA INCIDENT jack on control-
duplexer.

Step 4. Set FUNCTION SWITCH ON TS-890A/URN-3 to
position 2, RECEIVER SENSITIVITY.

Step 5. Set COUNTER SELECTOR SWITCH on TS-891/
URN-3 to REPLY RATE.

Step 6. Set RANGE SWITCH on TS-891/URN-3 to X10.

Step 7. Set PRF RANGE on SG-121A/URN-3 to 1000 and
PRF MULTIPLIER to X1.

Step 8. Set PULSE CODING uSEC switch on SG-121A/URN-
3to12.

Step 9. Advance OUTPUT ATTENUATOR on TS-890A/
URN-3 until reply count is reduced to 600.

Step 10. Read RF OUTPUT DBM scale on OUTPUT ATTEN-
UATOR. The RF OUTPUT DBM should be -53 dbm or more.
If this requirement is not met, report trouble to technical per-
sonnel.

Note

Receiver sensitivity is defined as the signal level required to
obtain 60 percent reply to an interrogating signal. With
pulse-pair repetition rate set at 1000 pulse pairs per second,

a reply rate of 600 will indicate 60 percent response. A pro-
perly coded signal having a level of -93 dbm will cause receiver
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to reply to at least 60 percent of interrogating
pulses. Since directional coupler DC1156
through which test signal is fed has a coupling
loss of 40 db, a test signal at a level of -53
dbm will cause receiver to respond to at least
60 percent of interrogating pulses. If the
antenna were disconnected from RF OUTPUT
jack on control-duplexer and the test signal
fed into RF OUTPUT jack, receiver would
then respond to 60 percent of interrogating
pulses of test signal having level of -93 dbm
or less.

Step 11. Test the 12-microsecond acceptance de-
coder-of radio receiver to determine whether it is
working properly; this is done by observing whether
r<ply rate remains the same for the 11.5 ySEC and
12.5 LSEC positions of PULSE CODING switch. The
number of replies should be reduced considerably for
the 11 and 13 SEC positions of switch. The radio
receiver decoder is designed to pass all pulse pairs
with a spacing of from 11.5 to 12. 5 microseconds be-
tween pulses of a pair. Pulse pairs with spacings of
i1 microuseconds or less, and those of 13 microsec-
onds ur greater, will be either attenuated or decoupled.

Step 12. Repeat steps 7 through 9, changing PRF
RANGE setting to 200 and PRF MULTIPLIER to X1.
A minimum reply count of 120 at -53 dbm should be
obtained.

Step 13. Repeat steps 7 through 9, changing PRF
RANGE setting to 250 and PRF MULTIPLIER to X10.
A minimum reply count of 1500 repiies at -53 dbm
shuula be obtained. I this requirement i1s not met,
report trouble to technical personnel.

{1 CHECKING RECEIVER BLANKING TIME.

Stegp 1. Allow at least 10 minutes for receiver
warn:ip time.

Step 2. Connect TEST OUTPUT jack on front
panel of receiver to oscilloscope EXT TRIG INPUT
(figure 3-16). Use positive sync on oscilloscope.

AP116C-0701-1A6A (2nd Edition)
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Step 3. Connect blanking pulse test point TP9 to
vertical input of oscilloscope. Test point TP9 is lo-
cated on radio receiver video chassis (ficure 6-5).
Make necessary adjustments on oscilloscope to syn-
chronize blanking pulses. Total horizontal sweep
should be between 50 and 100 microseconds.

Step 4. The blanking pulse should be 40 + 2-micro-
seconds wide. If necessary, adjust potentiometer
R443 to set pulse duration at 40 + 2 microseconds.
BLANKING TIME ADJUST control R443 is located on
the radio receiver video chassis (figure 6=3).

_ (9) CHECKING RECEIVER LOCAL OSCILLA-
TOR SIGNAL. —-Set METER SELECTOR SWITCH S$501
on receiver [ront panel to CR201 and CR202. The
METER should read halfscale deflection at each po-
sition. If necessary. local signal strensth may be
adjusted by moving pickup probe on electron tube
V1504 tripler cavity in or out to obtain the optimum
meter reading.

(10) REFERENCE BURST PULSE COUNT.

Step 1. Turn FUNCTION SWITCH on oscilloscope
to position 2, RECEIVER SENSITIVITY.

Note

TRIGGER AMP and SWEEP STAB. controls
of oscilloscope may have to be adjusted care-
fully to obtain waveform shown in figure 3-19.

Step 2. Check oscilloscope; the presentation
shown in figure 3-19 should appear. Normal indica-
tion, as shown in figure 3-13, is six auxiliary refer-
ence burst pulse pairs (heavy pulses) and 12 north
reference burst pulse pairs (light pulses). Five of
the north reference pulse pairs will be superimposed
on the auxiliary pulse pairs. A north pulse pair
should be visible: one pulse of the pair to the left. and
one pulse of the pair to the right ot the fourth and
ninth auxiliary pulses. Seven more north burst pulse
pairs should be counted at the end of the auxiliary
burst. If the requirement is not met. report the
trouble to technical personnel.

NORTH BURST PULSES
SUPERIMPOSED ON AUXILIARY BURST PULSE

AUXILLIARY REFERENCE BURST

CONSISTING OF SiIX PULSE PAIRS

SEVEN ADDITIONAL PULSE PAIRS OF THE NORTH REFERENCE BURST OCCUR
AFTER COMPLETION OF THE AUXILLIARY REFERENCE BURST

Figure 3-19. Composite Waveform, North and Auxiliary Reference Burst
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av s

Figure 3-20.

(11) ZERO DISTANCE CHECK.

Step 1. Set FUNCTION switches on oscilloscope
and TS-891/URN-3 to position 3. SYSTEM DELAY.

Step 2. Set SG- 121A/URN-3 INT-SWEEP-EXT
switch to SWEEP and PULSE CODING pSEC switch to
12. Set OVERALL DELAY-VIDEO DELAY switch to 1.

Step 3. Adjust TS-890A/URN-3 to provide a mod-
ulated signal by following the preliminary setup pro-
cedure 1n paragraph 3. At completion of those steps.
set MODULATION SELECTOR to PULSE and set RF
OUTPUT attenuator to -35 DBM.

Step 4. Observe display on oscilloscope and, if
necessary. adjust controls in top row for clear pres-
entation. Note that there are two sets of pulses dis-
played; the radio beacon output pulse and a pair of
reference pulses. Adjust SG-121A URN-3 BALANCE
control so that pulses from TS-890A, URN-3 are
shehtly larger in amplitude than pulses from ANTEN-
NA INCIDENT jack.

Step 5. 1f pattern such as waveform in figure 3-20
15 obtained (withradio beacon output pulse pair to left
of reference pulse pair), overall delay is less than
50. 2 ‘muicroseconds and next step may be performed.

TABLE 3-3.

e

Zero Distance Delay Measurement Waveforms

If it is to right, zero delay is too great and must be
adjusted. If requirement is not met, report trouble
to technical personnel.

Step 6. Change switch setting on SG-121A/URN-3
to OVERALL DELAY 2. Observe that pattern is like
waveform b of figure 3-20. If not (that is, if radio
beacon output is to left of reference pulse pair), zero
distance relay is less than 49. 8 microseconds and
must be adjusted. Ideally, output pulses should be as
much to right of reference pulse (switch position 1) as
they are to left {switch pesition 2).

Note

Delay error indicated by above check is mag-
nified by type of presentation used. The
check is intended as an accurate. readable
¢o-no go gauge and should be so used.

ROUTINE MAINTENANCE CHECK CHART

WHAT TO CHECK

HOW TO CHECK

INDICATIONS AND
CORRECTIVE ACTION

DAILY CHECKS

POWER DISTRIBUTION AND CONTROL

Panet fuses (table 3-4)

cabinet.

Inspect all indicating fuse-
holders on receiver-transmitter
croup cabinet and power supply

A ¢lowing fuseholder indicates
a blown fuse. Replace luse.

Cabinet blowers (figures 3-6

Inspect amber AIR SW OPEN

If one of the lights ison. a

and 3-10) lamps on amplifier-modulator blower is not working prop-
DS1303. blower compartment erly. De-energize equipment
panel of the receiver-trans- and repair or replace blower,
mitter cabinet (DS901). and Blower filters should be
blower and transformer com- cleaned in accordance with
partment of power supply cabi- procedure in paragraph 3-6h
net (DS1001). (1)(b). -
3-30
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12. TEST PROCEDURES USING REPLACEMENT TEST
EQUIPMENT (TABLE 1-2b) ONLY. - For easy reference
the following abbreviations are used to denote
specific pieces of test equipment:

XFER UNIT for Transfer and Switch Unit MM-1602

CTR Unit for Power Meter - Pulse Counter -
Marker Generator MM-109

SA/TG for Spectrum Analyzér/Test Generator
MM-705

CABLE for Calibrated Cable B002314
(a) SQUIITER RATE MEASUREMENT AND TOTAL PULSE
COUNT. - If the operational beacon is to be
tested, it must be removed from service before
proceeding. To do this, inhibit both Transponder
Monitors, turn the standby beacon MASTER SWITCH
to ON and set the ANTENNA XFER SEL switch on the
XFER UNTT to the standby position.

i On the XFER UNIT and CTR unit, set the
PRIMARY POWER switches to ON. Allow the test
equipment five minutes to stabilize.

2. On the CTR Unit, confirm that the
coaxial link is connected between the NON-CAL
COUPLER and LIN DET INPUT jacks

3. a. Set the BATTLE SHORT switch to
INTLK SHORTED.

h Release the bolts securing the
Coder Indicator and draw the unit fully
forward.

4 a. Set the Coder switch S605 to OFF

b. At the rear of the beacon, remove
the cables.from the NORTH INPUT and AUXILIARY
INPLT sockets. Mark/identify the cables to
ensure correct reconnection.

5 On the XFER UNIT, set the XPONDER
SEi switch to PRIM or STBY. This selects
the beacon to be tested.

z

6. On the CTR unit, set the controls
as follows

a. FUNCTION switch to TRANSPONDER TEST
b. MODE switch to FUNCTION TEST

c. Momentarily depress the COUNTER
INPUT READ switch and adjust the COUNTER INPUT
COARSE and FINE controls for a reading within
the green zone of the PEAK RF POWER meter.

Note
Use the lowest setting of the COUNTER INPUT
COARSE control that allows adjustment of the
FINE control to give the green zone reading.

d. COUNTER/MARKER SELECT switch to
any COUNT position.

e. TIME INTERVAL selector to 1:+0O SECS.
Set the DISPLAY TIME control as desired.

f. MARKERS switch to GATED

Squitter Rate

7. On the CTR unit, observe the Nixie read-
out. The count should be between 5220 and 5580
pulses per second (nominally 5400 pulses per
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second). If necessary, adjust the squitter rate
as detailed in Paragraph 6-2h (1)

8. a Replace the NORTH and AUXTLIARY
cables at the rear of the beacon.

b. Set the Coder switch S605 to ON and
return the Coder Indicator to the rack. 'Tighten
and secure the bolts.

c. Set the BATTLE SHORT switch to NOR.
Total Pulse Count

9. On the CTR unit, obsérve the Nixie read-

out. The count should be between 7020 and 7380
pulses per second, (nominally 7200 pulses pér
second) .

Note
During identity transmission, the total pulse
count is reduced to approximately 6660 pulses
per second for the duration of a tone trans-
mission.

10. If the beacon was removed from
service, return beacon and Monitors to normal
operation.

(b) PULSE PAIR ANALYSIS. -

1. On the XFER UNIT, Oscilloscope and CTR
unit, set the PRIMARY POWER switches to ON.
Allow the test equipment approximately five
minutes to stabilize.

2, On the CTR unit, confirm that the coaxial
link 1s connected between the NON-CAL COUPLER
and LIN DET INPUT jacks.

3. On the XFER UNIT,
switch to PRIM or STBY.
beacon to be tested.

4. On the CTR unit, set the FUNCTION switch
to TRANSPONDER TEST.

set the XPONDER SEL
This selects the

5. Set the Oscilloscope controls as follows:
a. MAG switch to OFF.
b. Vertical MODE switch to CH2.

c. Vertical TRIGGER switch to NORM
d. CH2 input selector to SYSTEM TEST AC.
e. A TRIG SOURCE selector to SYSTEM P.

f. A TRIGGER MODE selector to AUTO.

g. Depress the TRACE FINDER button and
use the INTENSITY and POSITION controls to
centralize the trace

6. Set the Oscilloscope timebase controls:
a. HORIZ DISPLAY switch to A.
b. A TIME/CM (outer control) to 5u sec.

c¢. B TIME/CM (pull to unlock) to
1-0u sec.

d. VARIABLE TIME/CM A and B fully
clockwise.

7. Set the Oscilloscope CH2 VOLTS/CM and
VARIABLE VOLTS/CM controls for a 6cm vertical
deflection and inspect the displayed pulse
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pairs for normal gaussian configuration. If

a positive-going waveform is desired, pull the
CH2 PULL TO INVERT knob and re-adjust the CH2
vertical POSITION control.

8. On the CTR unit, calibrate the
markers as follows:

a. Turn the COUNTER/MARKER SELECT switch
to the O0*5uy SEC position.

-b. Set the MARKERS switch to FREE RUN
and the MODE switch to FUNCTION TEST.

c. Set the TIME INTERVAL selector to
0+01 SECS, momentarily lift the CTR RESET switch
and adjust the 2MC SET control for a Nixie
readout of 20000 (disregard the decimal).

d. Set the MARKERS switch to GATED.

9. Use the MARKERS INTENSITY and POSITION
controls on the CTR unit, also the oscilloscope
INTENSITY control, to position one O-5usec
marker (intensified) on the leading or trailing
edge of the first pulse, at the half-amplitude
point.

10. Set the Oscilloscope HORIZ DISPLAY
switch to the left-hand B DLY'D BY A position.

Pulse Spacing

11. Using the DELAY TIME MULT control,
count markers to measure the time interval to
the same point on the second pulse. The pulse
spacing should be between 11+75 and 12:25u sec.
(nominally 12u sec).

Pulse Width

12. Carefully measure the pulse width at
the half-amplitude point; the pulse width
should be between 3+0 and 4+0u sec, (nominally)
3+5u sec).

Rise- and Fall-time

13. Use the O+5u sec markers to measure
the pulse rise- and fall-time. These should be
between 2+0 and 3-Ou sec between the 107 and
907 amplitude points. Three minor graticule
divisions represents 107 of 6cm.

14. Repeat sub-clause (8) to determine
marker accuracy; if the 2MC SET control
requires adjustment, sub-clauses 9 to 13
must be repeated.

(c) REFERENCE BURST ANALYSIS.-

1. On the XFER UNIT, Oscilloscope and
CTR unit, set the PRIMARY POWER switches to
ON. Allow the test equipment five minutes
to stabilize.

2. On the CTR unit, confirm that the
coaxial link is connected between the NON-
CAL COUPLER and LIN DET INPUT jacks.

3. On the XFER UNIT, set the XPONDER SEL
switch to PRIM or STBY. This selects the
beacon to be tested.

4. On the CTR unit, set the REF MKR
switch to NORTH and the FUNCTION switch to
REF BURSTS/ANTENNA SPEED. Calibrate the
markers as follows:
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a, Turn the COUNTER/MARKER SELECT
switch to 0+5u sec

b. Set the MARKERS switch to FREE
RUN and the MODE switch to FUNCTION TEST.

c. Set the TIME INTERVAL selector
to 0-01 SECS, momentarily lift the CTR RESET
switch and adjust the 2MC SET control for
a readout of 20000 on the Nixie display
(disregard the decimal).

d. Set the MARKERS switch to GATED.

5, On the CTR unit, set the COUNTER/
MARKER SELECT switch to the 1+Ou SEC position.

6. Set the Oscilloscope controls as
follows:

a. MAG switch to OFF.

b. Turn the VARIABLE TIME/CM A and B
controls fully clockwise.

c. Vertical MODE switch to CHI.

d, Vertical TRIGGER switch to NORM.

e, CHl input selector to SYSTEM TEST AC.
f CHl VOLTS/CM selector to 05

g DELAY TIME MULT control fully-
counterclockwise

h, A TRIG SOURCE selector to SYSTEM TEST
P and the TRIGGER MODE switch to AUTO.

j. HORIZ DISPLAY switch to the left-hand
side A INTEN BY B position:

k. Set the A TIME/CM and DELAY TIME com-
bined or integral control (outer control) to the
50u SEC position and the B TIME/CM AND DELAY TIME
control (pull to unlock) to the 2u SEC position.

1. Depress the TRACE FINDER button and
use the DELAY TIME MULT control to place the
intensified B timebase onto the first pulse-
pair of the North burst. (See Figure 3-22).

7. On the oscilloscope, set the HORIZ DIS-
PLAY switch to the left-hand side B DLY'D BY A
position. Measure the average North Brust
jitter in microseconds and record the jitter
obtained. The average jitter should pot
exceed 6p sec.

8. On the CTR unit, set the REF MKR switch
to AUX.

9 Measure the average Auxiliary Burst
jitter in microseconds and record the jitter
obtained. The average jitter should not
exceed 6 sec.

10. On the CTR unit, set the REF MKR
switch to NORTH and turn the INTENSITY control
fully counter—clockwise.

11. Set the oscilloscope controls as
follows:

a. HORIZ DISPLAY switch to the right-
hand side A INTEN BY B position.

b, B TIME/CM to the 5i sec position.
c. B TRIG SOURCE selector to —-AC INT.
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NORTH BURST

i

I

LINTENSIFIED
B TIME BASE

500 uSec.
A TIME BASE

A >

Figure 3-22

d. Adjust the DELAY TIME MULT and INTENSITY
controls to centre the intensified B timebase about the first
pulses of the North Burst. If the B timebase is not visible, ad-
just the B TRIGGER LEVEL control.

12.  Set the oscilloscope HORIZ DISPLAY switch to
the right-hand side B DLY’D BY A position and adjust the B
TRIGGER LEVEL and INTENSITY controls to obtain a
stable display.

13.  Use the oscilloscope HORIZ POSITION control,
10u sec and 1u sec markers and (on the CTR unit) the matker
INTENSITY and POSITION controls to measure the pulse-
pair spacing. The spacing should be between 29-7 and 30-3u
sec. Record the spacing obtained.

14. Set the REF MKR switch to AUX, and in a similar
manner, measure the pulse-pair spacing of an Auxiliary Burst.
The spacing should be between 23-75 and 24-25u sec. Record
the spacing obtained. Recalibrate the markers as described in
sub-clause 4.

15. Reset the oscilloscope controls to observe a com-
plete Auxiliary Burst. Observe that there are six pulse-pairs
and that there is no pulse mis-firing (intermittent base-line
under pulse).

16.  Set the CHI VARIABLE VOLTS/CM control for
an average vertical deflection of 6 cm on the graticule and
measure the droop or boost of the Auxiliary burst. Droop of
boost should not exceed one minor graticule division (3-2% of
the average burst amplitude).

17.  Set the REF MKR switch to NORTH Repeat the
procedure described in sub-clauses 15 and 16; observe that the
Noith Burst consists of twelve pulse-pairs.

18. It the above specifications are not met, set up as
described in Paragraph 6-2h 5 and 6.

d. MEASUREMENT AND ADJUSTMENT OF IDENTITY
AND EQUALIZING PULSE SPACING.--The beacon should
operate into the dummy load in order to prevent transmission
of continuous identity tone.

1. On the XFER UNIT, Oscilloscope and CTR unit, set
the PRIMARY POWER switches to ON. Allow the test equip-
ment five minutes to stabilize.
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2. On the XFER UNIT, set the XPONDER SEL switch
to PRIM or STBY. This selects the beacon to be tested.

3. On the CTR unit, confirm that the coaxial link is con-
nected between the NON-CAL COUPLER and LIN DET IN-
PUT jacks.

4. On the Beacon:—

a. Set the BATTLE SHORT switch to INTLK SHOR-
TED.

b. Withdraw the Coder Indicator to the fullest extent
of its slides and set switch S603 to CONTINUOUS TONE.

5. On the CTR unit, calibrate the markers as follows: —

a. Turn the COUNTER/MARKER SELECT switch
to 0-5u sec.

b. Set the MARKERS switch to FREE RUN and the
MODE switch to FUNCTION TEST.

¢. Set the TIME INTERVAL selector to 0-01 SECS:
momentarily lift the CTR RESET switch and adjust the 2MC
SET control for a Nixie readout of 20000 (disregard the
decimal).

d. Set the MARKERS switch to OFF.

6. Turn the FUNCTION switch to REF BURSTS/AN-
TENNA SPEED and set the REF MKR switch to AUX.

Identity Pulse Spacing

7. Set the oscilloscope controls as follows: -
a. Vertical MODE switch to CH2.
b. Vertical TRIGGER switch to NORM.
c. CH2 INPUT selector to SYSTEM TEST DC.

d. CH2 VOLTS/CM selector to 0-5 and the VARIABLE
VOLTS/CM control fully clockwise.

e. HORIZ DISPLAY switch to the right-hand side A
INTEN BY B position.

f. A TRIG SOURCE selector to SYSTEM TEST P
and the B TRIG SOURCE selector to - DC INT.
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2nd Pulse Group

Figure 3-23

g. A TIME/CM control to 0*5 mSEC and the
B TIME/CM control (pull to unlock) to O°1 mSEC.

h. DELAY TIME MULT control to 3:00.

j. Adjust the TRIG LEVEL, INTENSITY and
HORIZ POSITION controls to obtain a brightened
section of the trace and set the DELAY TIME MULT
control to observe two brightened pulse-pairs
in the centre of the trace.
8. Set the HORIZ DISPLAY switch to
B DLY'D BY A (right-hand side) and use the
HORIZ POSITION control to place the second
pulse~pair of the first group on the centre-
line. Set the MAG switch to the X10
position.

9. On the CTR unit, set the COUNTER/
MARKER SELECT switch to the 10p SEC
position and the MARKERS switch to GATED.

10. Adjust the MARKERS POSITION con-
trol on the CTR unit and the INTENSITY
control on the oscilloscope to place a
100, sec marker (intensified) on the half-
amplitude point of the leading edge of the
third pulse of the first pulse group.

(See figure 3-23).

11 Using the Oscilloscope HORIZ

POSITION and INTENSITY controls, measure

the time interval from this point to the
identical place in the second pulse group

as shown in figure 3-23. The pulse spacing
should be between 690 and 790u sec (nominally
740u sec). Record the spacing obtained. 1If
the spacing is not between 690 and 790u sec,
set up as described in Paragraph 6-2h 4.

Equalizing Pulse Spacing

12, On the Oscilloscope, set the B
TIME/CM control to the 0-2p SEC position.

13. On the CTR unit, adjust the
MARKERS POSITTON control to place a marker
on the half-amplitude point of the leading
edge of the second pulse of the first
pulse group (see figure 3-24).

14. Measure the time interval from
this point to the identical place on the
fourth pulse of the same group, as shown in
figure 3-24. The pulse spacing should be
between 95 and 105u sec, nominally 100u sec.
Record the spacing obtained.

15. If necessary, set the spacing
as described in Paragraph 6-2h 4

16. On the beacon:-

a. Set switch S603 to NORMAL KEYING

b. Return the Coder Indicator to the
rack and tighten the securing bolts.

c. Set the BATTLE SHORT switch to NOR.

(s) REPLY DELAY MEASUREMENT. -~

1. On the XFER UNIT, SA/TG, Oscilloscope
and CTR units, set the PRIMARY POWER switches
to ON. Allow five minutes for the test equip-
ment to stabilize.

2. On the XFER UNIT, set the XPONDER SEL
switch to PRIM or STBY. This selects the beacon
to be tested.

Ist Pulse Group.

100 pSec.

Figure 3-24
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3. Confirm that the coaxial links are
connected as follows:-

a On the XFER UNIT, between the SA/TG
and SEL SW'S jacks.

b On the SA/TG unit, between the ATTEN
and XFER UNIT jacks and between the PWR BRIDGE
and FUNCTION SW jacks.

¢ On the CIR unit, between the NON-CAL
COUPLER and LIN DET INPUT jacks.

4. On the CTR unit, set the FUNCTION
switch to the DELAY/RCVR SENS positi'on and the
COUNTER/MARKER SELECT switch to any COUNT
position.

5.  Set the SA/TG unit controls as
foilcws:—

a, ATTENUATOR to 100 dB, or higher.
b. PULSE SPACING switch to NON.

c. PRR selector to 1 KC.

d. RF SIG GEN MODE switch to OFF.
¢. FREQ SEL selector to ON CHAN.

f. TFUNCTION switch to RF SIG GEN.

g, Adjust the ZERO SET control for a
ZFRO SL1 reading on the AVERAGE POWER meter.

6. Set the oscilloscope controls as
follows:-

Vertical MODE switch to CH2
b. Vertical TRIGGER switch to NORM
c. CH2 INPUT selector to SYSTEM TEST DC.
d CH2 VOLTS/CM selector to 0-2.
e  HORIZ DISPLAY switch to the A

position,

f. A TRIG SOURCE selector to SYSTEM
TEST P.

g A TRIG MODE selector to AUTO.
h. MAG switch to OFF.

7.  Set the oscilloscope TIME/CM AND DELAY
TIME controls as follows:-

a. Time base A (outer control) to 1lOu
SEC.

b. Time base B (pull to unlock) to 1°0u
SEC.

¢. Turn the VARIABLE A and B controls
fully crockwise.

8. Depress the TRACE FINDER button and use
the INTENSITY and POSITION controls to centralize
the trace.

9. On the SA/TG unit, set the RF SIG GEN
MODE selector to CW and adjust the PWR SET con-

trol for a red line reading on the AVERAGE POWER
meter.

Note
Tﬁe SA/TG signal generator is now adjusted to
give an output power of 1°0 mW CW.

Issued June 73

AP116C-0701-1A6A (2nd Edition)

Paragraph
3-6a(12)(e)

10. Set the oscilloscope CH2 Vertical
POSITION and VARIABLE VOLTS/CM control to
establish a DC reference for 1'0 mW CW.

11. On the SA/TG unit, set the RF SIG GEN
MODE selector to PULSE and set the AMPL ADJ
control to position the peaks of the pulse-pair
on the DC reference level established in sub-
clause 10.

Note
The SA/TG signal generator is now adjusted to
give an output of 1°0 mW pulse power.

12.  Adjust the oscilloscope ASTIG and
FOCUS controls to obtain the best presentation
of the displayed pulses, If necessary repeat
sub-clause 11.

13. Set the oscilloscope MODE selector
to ADDED and the CHl1 and CH2 INPUT selectors
to SYSTEM TEST DC.

14, On the SA/TG unit, set the
ATTENUATOR to 30dB.

15. Observe the displayed waveform and
confirm that both the interrogation and reply
pulses -appear on the same sweep. Adjust the
CH2 VOLTS/CM and/or VARIABLE controls to obtain
a 6 cm display of interrogation pulse-pairs
and adjust the CH1 VOLTS/CM and/or VARIABLE
controls for a 6 cm display of reply pulse-
pairs.

16. On the CIR unit, calibrate the markers
as follows:-

a. Set the COUNTER/MARKER SELECT switch
to O0-<5u SEC.

b. Set the MARKERS switch to FREE RUN
and the MODE switch to FUNCTION TEST.

c. Set the TIME INTERVAL switch to 001
SECS: momentarily 1lift the CTR RESET switch and
adjust the 2MC SET control for a counter reading
of 20000 (disregard the decimal).

d. Set the MARKERS switch to GATED.

17 Adjust the INTENSITY control on the
oscilloscope and the MARKERS INT