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A CENTRALIZED FREQUENCY-CONTROL SYSTEM
FOR SHIPBOARD USE

INTRODUCTION

The ever-increasing multiplicity of operations on shipboard and the need for greater
coordination and cooperation between ships, especially in task-force formation, have over-
crowded the available communication facilities to a point where rapid interchange of infor-
mation is not always possible. During the last several years a number of reports have been
published suggesting improved methods of communication to replace or implement those
now in use. Enclosure (1) of CNO ltr Op-371 Ml/jbc Ser 223 p. 37 of 21 June 1956 further
_ emphasizes the need. These new approaches probably would improve the over-all system
by increasing speed and reliability of operation.

One factor common to allthese proposals, and stressed by them, is the need for greater
frequency stability of all communications equipment. This factor applies to other equip-
ment and to operational uses such as radar, countermeasures, identification, crypto services,
navigation, and missile control. Accurately timed pulses with adjustable rates could be con-
* trolled from the basic precision oscillator for the above purposes. The highest stability
now required by any of these methods is +5 cyclesinthe 1-to30-Mc range. This approaches
one part in 107, a value which should also be satisfactory, for the present, in the 225- to
" 400-Mc range. The precision oscillator stability must be continuously available and must
be coordinated throughout the fleet. I this is done, accurate synchronization and time con-
trol, essential to certain types of proposed communication, would also be available.

This Laboratory has been studying the possibility of the establishment of centralized
frequency control on each ship for the purpose of controlling all communication equipment
as well as having it available for the frequency control of any other electronic equipment.
Since the last report, * work has progressed on the sequential system which indicates that
such a system is feasible and may be suitable for the frequency control of many of the pre-
sent and proposed communication equipments of the Navy.

A centralized frequency-control system would establish in one or more areas of a ship
equipment capable of producing a precision control frequency with a stability of at least one
part in 10® per day and a future possibility of one part in 10° per day. This centralized
frequency system would also have associated with it the necessary devices to control the
frequency and timing of communication and other equipments on board where required. The
transmitiing and receiving equipment would be located in nearby areas, thus making for
more efficiency in maintenance and operation by the technicians. The actual message
handling by the operators or communicators would be done in other locations wherever
most convenient for the function performed. It should be noted that this report deals only
with frequency control, particularly one phase of it, and not with communication systems
and methods except as related to the frequency control itself.

*Isely, F. C. “Considerations of and Proposals for a Centralized Frequency Monitor and
Control System for Naval Communication,” NRL Memorandum Report 510, 10 August 1955
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