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NAVSHIPS 4270 (1-52)

NAVIGATIONAL TIMEPIECE RATE BOOK

The primary responsibility for the care of chronometers .
and chronometer watches aboard ship is set forth in U. S. C
Navy Regulations, under that section which deals with the '
specific duties of the navigator.

F 1 NAVSHIPS 4270 (1-52)

Detailed instructions concerning the over-all procedure .
for handling chronometers and chronometer watches are ‘ NAVIGATIONAL TIMEPIECE
contained in Chapter 24 of the Bureau of Ships Manual. RATE BOOK
This section of the Manual covers maintenance of the instru- )
ments aboard ship, lists the pools authorized to issue them, ; ‘ YOL.

and provides general information regarding allowances and

issues. OF THE
General instructions for the use of this rate book are con- - . ' U.S. ﬂ S QA/ Qﬂﬁ ﬂ g?é 7- ZE'ZZO !

tained in the first pages of the book headed “INSTRUC-

TIONS.” These instructions supersede all previous Bureau Dated M_Mf_ Te
of Ships directives covering the rating of navigational time- L
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INSTRUCTIONS

1. PURPOSE—This NAYIGATIONAL TIMEPIECE RATE BOOK is furnished as a convenience to the navigator and is
arranged to provide space for recording the daily errora of ship chronometers and/or ¢hronometer watches, The
record so obtained enables the navigator to predict the performance of these timepieces and thus to determine correct
time. The pages of the rate book which are used for daily entries have been designed to accommodate the records for
a maximum of three (3) timepieces which, for convenience, will be identified in the rate book as A, B, and C. After
the rate book is filled it may be destroyed at the discretion of the vessel’s commanding officer. This book is not to be
turned in to the chronometer pool or returned to the Bureau unless it is specifically recalled by the Burean prior to ita
destruction.

2. STANDARD ABBREVIATIONS.— The standard abbreviations used in this rate book are:
$C—Ship Chronometer
GCW—Gimbal Chronometer Watch
G. €. T.—Greenwich Civil Time
Me—Megacycles

" 3. ADDITIONAL RATE BOOKS.—When needed, additional eopies of this rate book may be requisitioned by name and
number from one of the following Digtrict Publications and Printing Offices:

For the East Coast: DP&PO, 5th ND, Norfolk, Va.
For the West Coast: DP&PO, 12th ND, San Francisco, Calif.

4. KEEPING THE DAILY RECORD.—After ita daily winding, each SC or GCW aboard should be compared with one
of the approved time signals discussed in paragraph 7 below. The error of each timepiece relative to G. C. T. (the
dial error of the ingtrument) should be determined at approximately the same time each day and recorded in this

" book on the line which eorresponds to the proper date. Use of this book is demonstrated below. Sample data is
furnished for a typical Hamilton SC, and the proper method for recording this data is shown in the accompanying
fllustration from a page of the rate book:

If the timepiece is 1 minute, 12% seconds ahead of correct time, the

error should bhe recorded as shown on the line for the praper day of the DATE A
month. (For convenience, the days appearing in the sample record are
the 1st and 2nd days of the month.) vear || maxe HAMILTON
Similarly, if this timepiece twenty-four hours later is 1 minote and Tvee 3C
11 seconds ahead of correct time, this should be recorded on the line for 19— || seriaLno. 0000
the next day of the month. MONTH || ERROR RELATIVE |
By comparing the errors which have heen recorded as a result of the ToecT. =EME DALY FATES
IIN.W? two observations, the successive daily rate is then obtained by sub-
traction and entered in the appropriate eolumn and line, as shown. The DAY =+ [wmw, | secomos || = | secomos
Process is then repeated each successive day.
Becanse of the methods normally used aboard ship to check timepieces, 1 4+ |1 12.5
no attempt should be made to determine the error to nearer than one-half :
(0.?) second, and therefore all entries in the “Seconds” colamns after the 2 + |1 1.0 II _ 1.5
decimal points should be either 0 or b. Il
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5. AVERAGE DAILY RATE.—If desired, the average daily rate may be computed for each page of the rate book by the
following formula:

A Daily Rate— (error on last day observed) — (ersor on first day observed)
verage Dally e= (day of month of last observation)—(day of month of first observation)

The above equation is illustrated below for a 31-day month. In the sample month the errors were observed on both the
1st and 31st. If the error on the 1st day of the month was +9 min. 3.0 sec. and on the 31st day is +9 min. 53.5 sec.,
the average daily rate will be determined as follows:

. _ (49 min, 53.5 sec.) — (49 min. 8.0 sec.)
Average Daily Rate (a1) — %)
_ +50.5 see.

——SOdTys“:'l'lGB Bec./day
If there are no abnormal conditions which cause a change of rate to occur, the average daily rate so computed
will be a more accurate index of the performance of the timepiece than the successive daily rates discussed in para-
graph 4 above and shown on the sample record, since any daily observational errors will have been averaged out.
If desired, this computed average daily rate for each timepiece may be recorded at the bottom of each page in the space
provided.

6. ERRATIC PERFORMANCE.—It is no longer considered necessary to perform intercomparison computations between
timepieces. Inspection of the “Successive Daily Rates” colurnn will reveal abnormal or erratic performance of any SC
or GCW aboard. Those timepieces which become unreliable for any reason should be replaced as soon as practicable
from one of the authorized chronometer pools listed in Chapter 24 of the Bureau of Ships Manual.

7. APPROVED TIME S$SIGNALS.—Time signals broadeast by the National Bureau of Standards or the Navy are avail-
able for use in rating ehronometers or echronometer watches. The time service most commonly used and most read-
ily available is that broadeast from stations WWV and WWVH of the National Bureau of Standards. These
signals are broadcast on 5Mc, 10Mc, 15Mc, and on other frequencies, and unlike the Navy time signals, are generally
transmitted continuously. A complete schedule entitled “Standard Frequencies and Time Signas#s” is available upon
request from the National Bureau of Standards, Central Radio Propagation Laboratory, Washimgton 25, D. C. In
addition to the above, Navy time signals are broadcast at various hours from stations NSS, NPG, NPM, and NBA.
Information eoncerning frequencies and times of these transmiesions are found in the U. S. Naval Observatory circu-
lar entitled “The Naval Observatory Time Service.” This circular may be obtained upon request from the U. S. Naval
Observatory, Washington 25, D. C. ’ I e
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