| TM 9-4931-458-14-1|

TECHNICAL MANUAL

OPERATOR'S, ORGANIZATIONAL, DIRECT SUPPORT,
AND GENERAL SUPPORT MAINTENANCE MANUAL.:

MICROWAVE
OSCILLATOR SYNCHRONIZER,
SAGE MODEL 243C

This copy is areprint which includes current pages from Change 1

HEADQUARTERS DEPARTMENT OF THE ARMY
FEBRUARY 1974



TECHNICAL MANUAL }

No. 9-4931-458-14-1

ON 0

21

TM 9-4931458-14-1

HEADQUARTERS
DEPARTMENT OF THE ARMY
WASHINGTON, DC 4 February 1974

Operator's Organizational, Direct Support, and General

SUPPORT MAINTENANCE MANUAL,

INCLUDING REPAIR PARTS AND SPECIAL TOOLS LIST:
MICROWAVE OSCILLATOR SYNCHRONIZER, SAGE MODEL 243A-C

(NSN 4931-00-763-0762)

Page

INTRODUCTION o1

GENERAL INFORMATION =1

DESCRIPTION Z=1

[2ZTElectrical description =21
[>2Block diagram ==
[Z:3Performance specifications Z3
INSTALLATION 31

[3:Tlunpacking instructions 31
[(32Bystem installation 31
[333RF Leakage ground loop test
OPERATION |

[ZTIFront panel controls and indicators |
[ZZ2Tonnectors 7]

[43]0peration with 500 MHz to 1 GHz RF Head

[£4I0peration with 1 GHz to 18 GHz RF Heads

[ZRDperation with 18 GHz to 40 GHz RF Heads
[Z&Dperator's maintenance

[ZETPhase meter zero adjustment

[4:6:Z]F Sensitivity check or test

[46.31 ubrication instructions
[Z6Z4TFM Oscillator test

[4.6.51 eakage test

THEORY OF OPERATION

[ETFunctional Operation

[5:ZDetailed Description
[ 2T Master Oscillator

[E22 Multiplier Chain

[5.Z3 Harmonic Mixer

(5241 F. Amplifier
[E25Phase Comparator

[EZ6 LCurrent Driver

[EZ7Search Oscillator

15.2.8 Phase Lock at 1 GHz-18 GHz and 18 GHz-40GHz

[529Phase Lock below 1 GHz (500 MHz-1 GHz)
ALIGNMENT PROCEDURES
[6.T]IF Amplifier alignment

[E2Preamplifier gain

[E3Multiplier chain adjustment
[6:42FM Alignment

[E5Continuous frequency coverage test

[E&Final system test alignment

[6-Zdrroubleshooting checks

SCHEMATICS AND PARTS LISTS
Parts Provisioning Information

Parts List

PREVENTATIVE MAINTENANCE INSTRUCTIONS

REPAIR PARTS LISTS

REFERENCES

BASIC ISSUE ITEMS LIST AND ITEMS TROOPS INSTALLED

OR AUTHORIZED LIST

MAINTENANCE ALLOCATION

9 HEENEEEREEREE HeHEEEREE BEEEEEEE BEE

Change 1



Figure

[LIST OF ILLUSTRATIONS

TM 9-4931-458-14-1

Page

Microwave Oscillator Synchronizer Model 24C
Simplified block diagram

Transient and noise levels of helix and anode supply

| 6-2]

Block diagram, Frequency Multiplier
Detector box schematic

IF Amplifier-top view

| 6-3]

IF Amplifier-bottom view
Bandwidth setup

IF bandwidth display-

| 6-5

Search Oscillator test setup

Preamplifier:
Multiplier, top view

| 0-0

Multiplier, bottom view:

Main Frame-right side
VCO Box-top view

| 6-9

VCO Box--side view

[6-15)

Ka band spectrum



TM 9-4931-458-14-1

BODME VGG e G A0
T 2

<8

Figure 1-1. Microwave Oscillator Synchronizer Model 243C

Figure 1-1. Microwave Oscillator Synchronizer Model 243C.
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SECTION O

INTRODUCTION

0.1 Scope

The manual includes installation and operation
instructions and covers organizational, direct support
(DS), and general support (GS) maintenance. It
describes Microwave Oscillator Synchronizer, Sage
Model 243C. The basic issue items list appears in

0.2 Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of DA
Pam 310-4 to determine if there are any new editions,
changes, or additional publications pertaining to the
equipment.

b. DA Pam 310-7. Refer to DA Pam 310-7 to
determine whether there are Modification Work Orders
(MWO) pertaining to the equipment.

0.3 Forms and Records
a. Reports of Maintenance and Unsatisfactory
Equipment. Use equipment forms and records in

0-1

accordance with instructions given in TM 38-750.

b. Report of Packaging and Handling Deficiencies
(DP Form 6). Fill out and forward DD Form 6 as
prescribed in AR 700-58 (Army), NAVSUP Pub 378
(Navy), AFR 71-41 (Air Force), and MCO P4030.29
(Marine Corps).

c. Discrepancy in Shipment Report. Fill out and
forward Discrepancy in Shipment Report (SF 361) as
prescribed in AR 55-38 (Army), NAV SUPINST 4610.33
(Navy), AFM 75-18 (Air Force), and MCO P4610.19A
(Marine Corps).

d. Reporting of Equipment Publication
Improvements. The reporting of errors, omissions, and
recommenda-tions for improving this publication by the
individual user is encouraged. Reports should be
submitted on DA Form 2028 (Recommended Changes
to Publications) and forwarded direct to: Commander,
US Army Missile Command, ATTN: AMSMI-MFM,
Redstone Arsenal, AL 35809.
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SECTION 1

GENERAL INFORMATION

SYSTEM CONSIDERATIONS

The Model 243C Microwave Oscillator Synchronizer
provides an economical and versatile method for phase
locking a voltage-tunable microwave source to a
frequency which is related to harmonics of a tunable-
crystal reference. Klystrons, backward-wave oscillators,
(BWO), voltage-tunable magnetrons(VTM's and other
voltage-tunable microwave sources may thus be
provided with stability associated with crystals.

The ability to handle the higher helix current and a
positive means for selecting each desired lock point is a
requisite for phase locking BWO tubes in addition to
Klystrons. The Model 243C has a 25 ma. current-
carrying capability and a variable lock range control. By
being able to vary the lock range, the operator may
either disable the phase lock loop or open up the lock
range enough to phase lock to the correct harmonic.

Klystrons and BWO tubes also differ in modulation
sensitivity. The BWO tube has a much higher MHz per
volt rating. For example, a 4 MHz/volt tube and a 40
volt lock range results in a 160 MHz frequency range.
With lock points at every 50 MHz there is a probability
that the wrong line may be captured unless a narrower
lock range is used. However, a wide lock range is

1-1

desirable in order to compensate for drift due to wide
temperature variations. With the Model 243C, the
operator may narrow the lock range, center about the
desired lock point, capture the line, and then expand the
lock range without unlocking. This gives the maximum
correction capability without sacrificing frequency
resolution.

With the crystal and oven provided in the Model
243C Synchronizer, long term stability is held to 1 part
in 10 per 1/2 hour. The phase sensitive discriminator,
high gain amplifier and optimized band-width gives a
high degree of FM noise reduction about the carrier.

A nine position phase lag network allows for
optimum noise reduction by optimizing loop stability. An
external reference (1 or 5 MHz) may be substituted for
the crystal reference, in which case locking will be
achieved at discrete fixed frequencies.

This manual provides a description and instructions
for installation, operation and maintenance of the Model
243C.

The Microwave Oscillator Synchronizer Model 243C
is illustrated in
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