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ABSTRACT

This Circular is a revision and enlargement of Circulars 280 and 399, which it
supersedes and which bore the same title. It gives a brief historical sketch of
the development of the standard time system, time-sone maps of the United States
and of the world, a list of stations transmitting radio time signals, a list of the
times used in several large cities, a list of the legal times used in most of the
countries of the world, and other information regarding standard time.
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I. INTRODUCTION

The development, within the last few years, of means of interna-
tional communication such as international news service, world-wide
telephony, transoceanic aviation, exploration, and radio broadcasting,
has brought about an increased consciousness of the difference in time
between different geographic centers. The demand for information
regarding time useﬁ in different parts of the world led to the publica-
tion in 1925 of Bureau of Standards Circular 280, “Standard Time
Throughout the World”. This was revised in 1932 as Circular 399
with the same title. Since then, changes have been made in the times
of several localities. The present Circular includes these changes
gives additional information regarding the use of legal time, and
su des the two former Circuﬁa.rs.

very effort has been made to give the latest information, and the
data are believed to have been the best available at the time this
Circular was prepared.

' Prepared by Ralph E. Gould, Chief, Time Bection.
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II. HISTORICAL SKETCH

From the earliest civilization man has reckoned time by the
apparent motion of the heavenly bodies. The rotation of the earth
on its axis from west to east causes these bodies to ‘“‘rise’ in the east
and “set” in the west. Consequently points to the east of us have
sunrise before we do, or, as we say, their time is faster than ours;
while points to the west have time that is slower than ours. This
rotation of the earth about its axis once in 24 hours gives a time change
of 1 hour for every 15° of longitude. That is, if observations were
made on the transit of the sun across the meridian at points separated
by 15° of longitude, it would be found that the time of transit at two
such points would differ by 1 hour. If the separation of the pointe of
observation were decreased, the difference in time would be (g():rea.sed
in the same proportion. These times would all be true local times,
using the transit of the sun across the meridian as a standard.

Since the distance around the earth is less at points not on the
Equator than at the Equator the distance on the earth’s surface
corresponding to a time difference is also less in the same proportion.
For example, at the Equator 15° corresponds to about 1,040 miles,
while at the latitude of New York 15° corresponds to only about 784
miles. Or, at the Equator, a difference of about 17 miles makes a
time difference of 1 minute, while in the latitude of New York a
difference of only 13 miles makes a difference of 1 minute in true
local time.

The need of a uniform time began to be felt in the United States
about 1870, and the railroads gradually adopted a system for use on
their roads specifying definite important centers or junction points
at which changes of 1 hour should be made. As means of communi-
cation still further developed, it became apparent that some system
of international time must be established.

In 1884 an international congress was called in Washington to
consider the subject of a world standard of time. The world was
divided into zones, each covering 15° of longitude, the time for each
zone being that of the meridian passing througix its ar’)lProximate
center and the time in adjacent zones differing by 1 hour. The merid-
ian passing through the observatory at Greenwich, England, was
chosen as the zero meridian from which all time should be reckoned.
Although there was no definite agreement as to the adoption of this
time by the different nations, the plan was gradually accepted.

The adoption of time differing from Greenwich by an odd number
of half hours soon made its appearance. This slight departure from
the original plan is of advantage in some places, since it more nearly
agrees with true local time. In New Zealand the time is 11% hours
faster than Greenwich time, in Burma 6% hours faster, while in
India, excepting Calcutta, it 1s 5% hours faster.

Table 1 shows the spread of the use of the International Time Zone
System. In some countries, as in the United States, standard time
came into use without any legislative action. The dates given are
either those of official adoption or of the earliest recorded use of
standard time.
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TABLE 1.—Showing increasing adoption of International Time Zone System

Year | Month and day Country Year | Month and day Country

1868 .| Guadeloupe.

1879 . .| French S8omali Coast, Mad-

1880 . 1911 agascar.

1883 United States. French India.

1888 Japan. British Guiana.

1891 .| Austria, Bulgaria, Hun- Dahomey, French Camer-
gary, Macedonia, Ru- oun, rench  Congo,

mania, Servia.

dores, Yarayama.
South Australia (changed
to 9% hours fast.)

French Guinea, Maure- *

Ca?o Colony, Orange tania, Niger 'f’erriwry.
River, vaal. Senegal.

Belgium, Netherlands.! January 1._____ Portugal, Azores, Cape

Germany. Verde, Macao, eira,

Italy. Portuguese East Africa,
.| Denmark. Portuguese Guinea, Por-
.| Switzerland. tuguese West Africa,

Austrslia. Principe, St. Thomé,
.| Norway. 1912 Uhyden.

Natal. January 13_...[ New Caledonia, New Heb-

China Coast, Hong Kong, rides.

Philippines. February 1..._[ Jamaica.
Formosa, Miyako, Pesca- March......... Anquilla, Antigua, Bar-

barda, Dominica, Mon-
serrat, Nevis, St. Kitts,
Tortola, Trinidad.

Turkey. Bahamas.
.| Egypt. ..-| British Honduras.
Spain. -| Indo-China.
nion of South Africa .| French Oceania.
(changed to 2 hours fast). Brazil.
Western Russia. -| Greece.
.| India and Burma. -| Ireland.
-| Seychelles. 1918 | September 1.__| Chile.
Mauritius, Chagos Archi- 1919 September 1...| Nigeria.
pelago. September 16..{ Poland.
Peru. 1920 [{A ril 1._..__..| Biam.
French Quiana, Ivory Mayl._....... Argentina, Uruguay.
Coast. Costa Rica, Nauru.
France, Algeria. U.S.8.R.
-..| Tunisia. Mexico.
.| Martinique. Netherlands India.
Miquelon. 1033 | April1._......| Gambia.

1 Netherlands changed to Amsterdam time in 1903.

III. STANDARD TIME IN THE UNITED STATES
1. TIME ZONES

Although the United States has used standard time since 1883,
no legislative action for the country as a whole is recorded until March
19, 1918, when Congress directed the Interstate Commerce Commis-
sion to establish limits for the various time zomes in this country.
Changes in these boundaries have been made from time to time, In
order that the time changes may occur at such points as to result in a
minimum of inconvenience.

The United States is divided into four standard time zones, each
approximately 15° of longitude in width. All places in each zone
use, instead of their own local time, the time counted irom the transit
of the ‘“mean sun’’? across the meridian which passes through the
approximate center of that zone. ‘

hese time zones are designated as Eastern, Central, Mountain,
and Pacific, and the time in these zones is reckoned from the 75th,
90th, 105th, and 120th meridians west of Greenwich, respectively.
1 The Interval between successive passages of the sun across the meridian is somewhat variable, and
for this reason appuent solar days are unequal. Therefore, mean time has been adopted, which is k

by a fictitious or ‘“mean sun’’ moving uniforml{ in the Equator at the same average speed as that of the
|'enlst|lx‘1;;I thus making days of equal length. It is ‘““mesn noon’” when this ‘‘mean sun’ crosses the
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The time in the various zones is slower than Greenwich time by 5, 6, 7,
and 8 hours, respectively.

The question of changing from the time of one time zone to that
of an adjacent zone arises in practice largely in the operation of
railroads. Because of the inconvenience of changing the time by
the necessary amount of 1 hour at every point where a railroad
crosses one of these boundary lines, the more convenient practice
has usually been followed of making the change at some terminal
or division point on the road, at some junction point, or at the bound-
ary line between the United States and Canada. The result is that
practically the boundaries of the time zones are defined by the lines
connecting these points of railroad time change. Because of the
location of these railroad junctions or terminals the resulting lines are
somewhat irregular.

Figure 1 shows the time zones and present boundary lines as defined
by the Interstate Commerce Commission.

2. CITIES ON TIME-ZONE BOUNDARIES

There are listed below some of the more important cities on the
boundaries of the time zones.

(a) The following municipalities located on the boundary between
the Eastern and the Central Time Zones use eastern standard time:

Detroit, Mich. Asheville, N. C. Perry, Ga.

Toledo, Ohio, and all other | Franklin, N. C. Thomasville, Ga.
cities in Ohio situated | McDonou h, Ga. Apalachicola, Fla.
on this boundary. Macon, Ga., and points

Williamson, W. Va. on Qouthern Railway |

Dungannon, Va. between McDonough |

Bristol, Va. and Macon. l

All other places on this boundary use central standard time.
() The followin%{municipalities located on the boundary between

the Central and the Mountain Time Zones use central standard time:
Murdo, S. Dak. Stockton, Kans. Ellis, Kans.
Mackenzie, 8. Dak. Plainville, Kans. Liberal, Kans.

Phillipsburg, Kans.

All other places on this boundary use mountain standard time.

(¢) All municipalities on the boundary between the Mountain and
the Pacific Time Zones use mountain standard time except Hunting-
ton, Oreg., which uses Pacific standard time.

3. TERRITORIES AND INSULAR POSSESSIONS

Standard time is also used in the territories outside of the conti-
nental United States. The places and the time used are given below:

Alaska (seetable 4) . .. _________________. 10 hours slower than Greenwich.
Guam._ _ oo 9% hours faster than Greenwich.
Hawaii_ _ ... 10} hours slower than Greenwich.
Panama Canal Zone.._ ... ___.__________ 5 hours slower than Greenwich.
Philippines. - - oo 8 hours faster than Greenwich.
Puerto Rico. ... 4 hours slower than Greenwich.

8amoa. - - - oo 11 hours slower than Greenwich.
Virgin Islands. - - .o ... 4 hours slower than Greenwich.
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4. TIME IN SEVERAL LARGE CITIES OF THE UNITED STATES AT
12 NOON, EASTERN STANDARD TIME

11:00 a. m. | Milwaukee, Wis________. 11:00 a. m.
12:00 noon. | Minneapolis, Minn______. 11:00 a. m.
11:00 a. m. | Newark, N. J___._____.. 12:00 noon.
12:00 noon. | New Haven, Conn__.___. 12:00 noon.
12:00 noon. | New Orleans, La_..____. 11:00 a. m.
11:00 a. m. | New York, N. Y______.. 12:00 noon.
12:00 noon. | Norfolk, Va2l 12:00 noon.
12:00noon. | Omaha, Nebr__ .. _.__._. 11:00 a. m.
12:00 noon. | Philadelphia, Pa__._..__._ 12:00 noon.
11:00 a. m. | Pittsburgh, Pa__________ 12:00 noon.
Denver, Colo......___._. 10:00 a. m. | Portland, Oreg_ . ________ 9:00 a. m.
Des Moines, Iowa - 11:00 a. m. | Providence, R. I_________ 12:00 noon.
Detroit, Mich___._ -- 12:00noon. | Richmond, Va____.______ 12:00 noon.
Hartford, Conn._._ - 12:00noon. | Rochester, N. Y_________ 12:00 noon.
Houston, Tex. ... - 11:00 a. m. | Salt Lake City, Utah_____ 10:00 a. m.
Indianapolis, Ind________ 11:00 a. m. | San Francisco, Calif______ 9:00 a. m.
Kansas City, Mo......__ 11:00 a. m. | Seattle, Wash___________ 9:00 a. m.
Los Angeles, Calif .. ___._ 9:00 a. m. | St. Louis, Mo_.______.__ 11:00 a. m.
Louisville, Ky_..____. 11:00 a. m. | St. Paul, Minn__________ 11:00 a. m.
Memphis, Tenn.________ 11:00 a. m. ! Washington, D. C_______ 12:00 noon.

5. TIME SIGNALS IN UNITED STATES

The standard time for the United States is derived from star obser-
vations made at the United States Naval Observatory, Washington,
D. C. After the necessary corrections have been agf)lied, signals
from a tra.nsmitti.nﬁgevice are sent by wire to the radio stations at
Arlington, Va., (NAA), and Annapolis, Md., (NSS), where they are
automatically broadcast by radio.

‘ lAflll naval time signals are made in a standard manner, which is as
ollows:

The signals begin 5 minutes before the hour and consist of a dash
on each second, except on the seconds listed below:

55 minutes; 29, 51, and 56 to 59 seconds.
56 minutes; 29, 52, and 56 to 59 seconds.
57 minutes; 29, 53, and 56 to 59 seconds.
58 minutes; 29, 54, and 56 to 59 seconds.
59 minutes; 29, and 51 to 59 seconds.

Beginning exactly on the hour a much longer dash is sent. In all
cases the exact second is denoted b thetl;?iginniniof the dash, the end
being without significance. It will be noted that the number of seconds
sounded immediately following the single second omission and preced-
ing the long omission at the end of each minute indicates the number
of minutes of the signal yet to be sent. For instance, the signal for 56
minutes and 52 seconds is omitted and then 3 seconds are sounded,
indicating that 3 minutes of the signal remain to be transmitted.

These time signals, if received directly and automatically are
seldom in error by as much as 0.10 second. The average error is
generally less than 0.02 second.

The signals from San Francisco, Calif., (NPG), are broadcast
from a clock, located at Mare Island, which 1s first synchronized with
the signals from Arlington.
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Darien, Canal Zone (NBA), and Honolulu, T. H. (NPM), relay
the si received from Arlington.

Cavite, P. I. (NPO), transmits signals from a clock at the Manila
Central Observatory. These signals are independent of Arlington,
and the errors may be somewhat greater than for the other stations,

All of these signals are sufficiently close for ordinary commercial use.

Table 2 gives a list of the official naval stations which broadcast
the time signals and the time of broadcast.

TaBLE 2.—Radio transmission of official time signals !
[The times given in this table are those of the final signal of the series]

1 The ln(otrm:uon given in this table is as of October 1934, and is subject to change by the U. 8. Navy
1The U. 8. Naval Observatory issues its reports in Greenwich civil time and numbers the hours of the
day from 1 to 24, beginning at 12 midnight.

IV. TIME IN FOREIGN COUNTRIES
1. TIME ZONES OF THE WORLD

Standard time for the world, like longitude, is counted from Green-
wich as the prime meridian. As explained in section II, places to the
east of Greenwich have faster time then Greenwich, while places to
the west have slower time.

igure 2 shows how the world is divided into time zones of approxi-
mately 15° for every hour. Since Greenwich is in the 0 zone, the
number of any zone in figure 2, if added algebraically to the time in
Greenwich, will give the corresponding time in that particular zone.
It must be remembered that not all countries follow the International
Time Zone System, but that some use the time of some principal
city as a standard and others have no standard of time. Table 4
and figure 3 will be found useful in such cases.

108514—85—2



8 Circular of the National Bureau of Standards

2. INTERNATIONAL DATE LINE

. The International Meridian Conference, held in Washington, D. C.,
in 1884, established as the prime meridian, from which time was to
be counted, the meridian passing through Greenwich, E d.
The meridian 180° from this prime meridian was made the Inter-
national Date Line, but, in order to include islands of the same grou
in the same day, it has been necessary to vary the line from the 180
meridian at some places. The official date line runs from 70° N. to
60° S. in accordance with the following description:
Starting at the 180th meridian at 70° N., thence

southeasterly to 169° W., 65° N., thence

southwesterly to 170° E., 562°30’ N., thence

southeasterly to the 180th meridian at 48° N., thence

southerly on the 180th meridian to §° 8., thence

southeasterly to 172°30’ W., 15°30’ 8., thence

southwesterly to the 180th meridian at 51° 30’ 8., thence

southerly on the 180th meridian to 60° S.

When crossing this line in a westerly direction (i. e., from west
longitude to east longitude), the date must be advanced 1 day, and
when crossing in an easterly direction (east longitude to west longi-
tude), the date must be set back 1 day.

3. TIME IN SEVERAL IMPORTANT CITIES

The following list gives the time in some important cities of the world,
outside of continental United States, at 12 noon eastern standard time.

Alexandria, Egypt._..._. 7 p. m. London, England._._.__. 5 p. m.
Athens, Greece._____... 7 p. m. Madrid, Spain______.____ 5 p. m.
Baghdad, Iraq. .o --... 8 p. m. Manila, Philippine 1 a. m. next
Bangkok, Siam_._...... 12 midnight. Islands. day.
Batavia, Java.......... 12;22';"‘1:“' Mexico City, Mexico--.. 11 a. m.
Y- | Montevideo, Uruguay... 1:30 p. m.
Berlin, Germany.... 6 p. m. %401,1“91;“[1; Quebec_._.-- é2 noon.
India._ ... 10: . m. aris, NCO- oo o mmme p. m.
B Do 777 B0 P ™ | borth, Western Austraiia. 1 & m. next
Bucharest, Rumania____ 7 p. m. day.
Buenos Aires, Argentina. 1 p. m Rio de -Ilanelro, Brasil... 2 p. m.
Cape Town, South Africa 7 p. m. Rome, Italy..ooeooeooo 6 p. m.
g:rnca;)s, Vén%uela- -~ é2:30 p. m. | Shanghai, China__._.... 1 a ;n next
Dawson, Yukon. - e T 8am 8ydney, New BSouth 3 a.m. next
Edmonton, Alberta..... 10 a. m. TOY‘V&})“:I‘ an 2 ;hxyﬁ :
Freetown, Sierra Leone.. 4 p. m. Y0, JApAf--o-coe-o-- day.
Geneva, Switzerland .. p. m. .
Halifax, Nova Scotia_..-- 1 p. m. Valpariso, Chile........ 12 noon.
Havana, Cuba._ ... 12 noon. Vancouver, British Co- 9 a. m.
Hong Kong, China._._._. 1 a. m. next | _ lumbia.
day. Vienna, Austria_____.__ 6 p. m.
Wellington, New Zea- 4: a. m.
Honolulu, Hawaii._ ... 6:30 a. m. land. next day.
Lima, Peru_ .. __._.__. 12 noon. Winnepeg, Manitoba_._. 11 a. m.

4. FOREIGN TIME SIGNALS

Several foreign radio stations broadcast official time signals at
stated times each day, the time of transmission varying for the
different stations.

In some countries the hours of the day are numbered from 0 to 24
beginning at midnight. This is less confusing than the double 12
system used in this country and is the system used in the list given
below. The corresponding times in the two systems are:
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The systems of transmitted signals used by the different stations are
not the same. A few stations use aspecial system of their own, but most
stations use one of the systems described below. The signafs are pre-
ceded by warning or some kind of preliminary signals to indicate the
station.

The International System of Time Signals is as follows:

57m 0 to 57= 49+ the letter X (— . . —) repeated every 6 seconds
57= 50* to §7= 556* silent period

57= 55 to 58= 0° 55 56 57 58 59 0
58= 8s to 58= 10* 08 09 10

58= 18+ to 658= 20° 18 19 20

58= 28s to 58= 30° 28 29 30

58= 38s to 58= 40* 38 39 40

58= 48+ to 58= 50 48 49 50

58m §0°* to 58= §5* silent period

58= 56* to 59= 0¢ 55 56 57 58 59 0
59= 6 to 59= 10* 06 07 08 09 10

59= 16* to 59= 20° 16 17 18 19 2.0

59= 26° to 59= 30 26 27 28 29 30

59= 36 to 59= 40* 36 37 38 39 4.0

59= 46¢ to 59= 50+ 46 47 48 49 5.0

59= 50°* to 69~ 55¢ silent period )

59= §5* to 0= 0+ 55 56 57 58 59 0

The New International System is the same as the International
System except that the 3 dashes from 55° to 0* are replaced by 6
dots 1 second apart, thus, 55 56 57 58 59 0
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The United States System is described on page 6.

. The Rhythmic System, sometimes called the coincidence, the scien-
tific, or the vernier system, consists of a series of 61 evenly spaced
dots each minute for 5 minutes, making a total of 305 dots in 300
seconds. This system is sometimes modified by replacing the final
dot of each minute by a dash.

Table 3, compiled from authoritativesources, lists anumber of foreign
stations which transmit time signals. When signals end at times other
than on the hour, they start the necessary number of seconds ahead of
the final signal.

5. COMPARATIVE TIME

In order to illustrate more clearly the difference in time as one
travels from place to place upon the earth, the chart shown in figure
3 has been prepared. On this chart the outer circle shows the longi-
tude east and west of Greenwich; the middle circle gives the time as
compared with noon in Washington, D. C., and the inner circle shows
the time difference from Greenwich.

This diagram will be found useful in picturing the relative locations
:lfl various countries and for computing the comparative time between

em.

Ezample: The standard meridian for Japan is 135° E. and that for
Turkey 18 30° E. What is the time in each place at noon in Washing-
ton and what is the time difference between Japan and Turkey?

Following the radius through 135° E. toward the center, we find
that the time in Japan is 9 hours faster than Greenwich and that its
time is 2 a. m. next day when it is noon in Washington.

Following the radius through 30° E. toward the center, we find that
the time for Turkey is 2 hours faster than Greenwich and that its
time is 7 p. m. when it is noon in Washington.

Since Japan is 9 hours faster than Greenwich and Turkey is only
2 hours faster than Greenwich, Japan must be 9 hours minus 2 or 7
bhours faster than Turkey.

Where parts of an hour are involved the fraction may be added
to the full hour difference shown in the diagram.

Ezample: What is the time in Honolulu (157°30’ W.) at noon in
Washi n and how much difference is there in time between Hono-
lulu and England?

Following the outer circle we find that 157°30" W. is halfway be-
tween 150° W. and 165° W. The time of Honolulu must then be
half way between the time for the two meridians. The middle circle
shows tﬁat. this would give the time in Honolulu as 6:30 a. m. at noon
in Washington, and the inner circle shows that Honolulu time is 10%
hours slower than Greenwich.
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Fiaure 3.—Comparative time chart.
6. LEGAL TIME USED IN THE DIFFERENT COUNTRIES

Nearly every country of the world has established a legal time upon
which to operate, and also a legal time for islands and dependencies
under its control. (See fig. 2.) Table 4 shows the authorized time
and comlgares this time with both Greenwich, England, and Wash-
ington§D. C. Where the legal time conforms to the International
Standard Time System the standard-time meridian is indicated.
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TABLE 4.—Time compared with Greenwich mean time and Washington, D. C., noon

1 The time noted is in the morning of the following dm
3 Although Congress has authorized only one time, that of 150° W., for Alaska, several times are used
and recognized in commerce. The times used are given here.
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TaBLe 4.—Time compared with Greenwich mean time and Washington, D. C., noon—
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Continued
Standard mt va.
Country General location meridian (castern stand- Remarks
ard time)
h ms
.................... South America
Pernando Noronha Is-
d. » ° W 3 p. m.
Isle da Trinidade.
Bahia
Cennwh San!
Goyas._._.
Para_
Parahybe...............|[--=-=-===-====-- 45° Ww. 2 p. m
Pernambuco
Piauhy
Rio de Janeiro.
Rio Grande do Norte. . .
Rio Grande do Sul._....
Santa Catherina........
8ao Paulo
60° W.|4 1 p.m.
7°  W.|5 12 noon
30° E. |2 7 p. m. | Eastern Eu-
97°30 E. |6 11 30 p.m. | fopeantime
18R | 6 p.m.
Clmpbell Taland An 0 wE iy P | No standard
—ceeeeeed] - ----| No s
(170° W.). time.
Canada and Newfound- | North America. B IS B,
land.
1 29 p.m.|S8t. Johns
time.
................. 60° W. 1 p-m.|Atlantig
standard
time.
Ontario (east of 80° W.)_ o
................. 75 w. 12 noon | Eastern
ek (T e -
Mani bﬁ ________ time.
Northwest Territorles || ... 0w W u s.m. |Central
Ontario (west of 90° W.) standard
Normw'e's'{ Terrlwﬁu """
................. 108° W, 10 a.m. ( Mountain
(middle) standard
British Columbia. ... time.
Northwest Territories i ................. 120°0 W ° a.m. | Pacificstand-
( . ard time.
Yukon.. ... .---138° W 8 8. m. | Yukon stand-
Arctic Islands.......... XL L 01 Y I I I ard time.
North of Can-
Axel Heiberg Island. || 8d8-
Baffin Islan

No standard
time.
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TaBLE 4.—Time compared with Greenwich mean time and Washington, D. C., noon—
Continued

1 The time noted is in the morning of the following day.
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TaBLE 4.—Time compared with Greenwich mean time and Washington, D. C., noon—
Continued
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TaBLB 4.—T¥me compared with Greenwich mean time and Washingion, D. C., noon—

Continued
Y C— Ty
©oom] .
Country General location meridian |with Green (eastern stand- Remarks
ard time)
hms hms

Isle of Man...............| British Isles.....| 0° 5 p. m. | Western Eu-
ropean

Isle of Pines.............. West Indfes_....| 76° W.|6§ slow (12 noon.

) Z . Europe......... B° E. |1 fast |6 p. m. | Middle Eu-
ropean

Ivory Coast. Africa. 0° [ p.m.

.................. West Indies.....| 75° W, slow |12 noon.
Jan Mayen Island........_| A%Om(lo' eeee No standerd
Japanese Empire. Asia. 185° E. |9 fast | 2 ta.m.|Japanese
: :i::dnd
(Chosen) 13° E. |9 fast |2 1a. m. Do.

Jappen Islands........... East Indies. ... 135° E. |9 fast |3 1a. m. | New Guines
time.

Ja do..........|112°30" E. | 7 80 fast |1230 !a.m. | Java time.

Juan Fernandesz Island...| S8outh Pacific...| 76° W.| & slow |12 nooa.

Island........ Bea...... 165° E. |11 fast |4 1a. m.

Kei Islands. . _............ Mau ..... 135° E. |9 st |3 ta. m. | New Guinea

Konmxk Africa. 37°30’ E. |3 fast | 7 30 p.m.

K Island............ QGulf of Alaska__{160° W. |10 slow | 7 8. m.

Komandorski Islands.....| Bering Sea...... 166° E. (11 fast |4 la. m.

Koteln] Island............| Arctic Ocean....[135°* K. |9 fast |3 1a. m.

K Japan 135° E. |9 fast | 3 ta. m.

Laocadive Islands. ....... Indian Ocean...| 82°30 E. | 5§ 30 fast |10 30 p.m.

Latvia. ... ... Europe.........|30° E. |2 fast |7 p. m. | Eastern Eu-
ropean
time.

slow [ 4 16 p.m.
fast | 6 p.m.
fast |6 p.m. | Middle Eu-
ropesn
time.
fast | 6 p.m. Do.
fast |12 30 1a. m. | Java time.
fast |3 ta.m.
fast | 4 la. m.
fast |6 p. m. | Middle Eu-
ropean
time.
--| No standsrd
(160° E.) time.
_..|]45* K. |3 fast |8 p.m.
North Atlantie..| 15° W. |1 slow | 4 p.m.
Msoed.l.tenmn 0° [} 5 p.m.

M"ﬁf States, Federated_| Asia___.___._..._ 106° E. |7 fast |12  midnight.

Maldive Islands.......... Indian Ocean...|............ 454 fast |0 84 p. m.

Malta Island. ............ Mg:i.uomnun 15° E. |1 fast | 6 p. m.

Md.rr‘l)m.)' Islands (La- | South Pacific...|150° E. |10 fast |3 fta.m.

nes).

Marquesas Islands. Ww. |10 slow | 7 a.m.

M Islands E. 11 fast | 4 la.m.

Martinique Island 60° W.|4 slow | 1 p.m.

Mauritania....._.... w.|1 glow | 4 p.m.

Mauritius Island 60° K. |4 fast | 9 p. m.

Mexico (exce%t lower Cal- | North America..| 90* W. |6 slow |11 8. m.,

{fornia north of 28°).
Lower California (north -- 120° W.|8 slow | 9 8. m.,
of 28° N.E.
Miquelon d.......... Gulfof 8t. Law- | 600° W. |4 slow | 1 p.m. | Atlantie
rence. standsrd
time.
0° [] 5 p.m | W ‘0 st ’o.r‘:
aro|
time.
No standard
time.
S | [ d 0 [ p.m.

1 The time noted is in

morning of the following day.
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TaBLE 4.—Time compared with Greenwich mean time and Washington, D. C., noon—
Continued

1 The time noted is in the morning of the following day.
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1 The time noted is in the morning of the following day.
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Country

General location

Standard
meridian

'Time compared
'with Greenwich

Noon at Wash-

ington, D. C.

(eastern stand-
ard time)

Boviet Unlon (U.8.8.R.)—
Continued.
Ivanovo Industrial Area

(eastern
Kalmyk Area...........
Kazak 8. 8. R. (west-

Mari Area

Middle Volga Area
Nakhichevan 8. 8. R...
Nizhni-Novgorod Area.
North Caucasian Area..
Northern Area (central).
Tatar 8. 8. R

Ural Area (weaum)..._
Votiak Area._.._...._..
Z Area (western) .
B hshansk Area. ...
Bashkir S. S. R. (east-

ern).
Kara Kalpak Area.._...
Kazak 8. 8. R. (central).
Mlddlo \olgn Area
(southeas ).
Northcrn Area (north-

Siberian Area (western).
Ural Area (eastern).....
Yamal Peninsula..
Siberian aren {central) .
Mﬁngolo Buryat 8. 8.

Siberian Area (eastern).
Yakutsk 8. 8. R. (west-

ern,

Far

(western).............

Slberhn Area (south-

Ynkmsks 8. R. (west
central).

Far Eastern Area (west
tral

central).
Sakhalin Island.........
Yakutsk 8. 8. R. (cen-

tral).
FaJ‘}L‘astem Area (cen-
Yakutsk 8. 8. R. (east

Yaku)tsks 8. R. (east-
Far Eastern Area (east-
ern).

8pitzbergen...............

Staten Island.............
8t. Croix Island. ..
8t. Helena Island....
8t. Lawrences Island,
8t. Lucia Island.....

Arctic  Ocean

(12° E.).
SOIlth Atlantic..
est Indfes.....

South Atlantic. .
Sea.

45°* E.

75°

105°

120°

135°

150°

165°

8t. Matthew Island. ..... Bering Sea

hms

10

11

165°

t 1 The time noted s in the morning of the following day.

hms

p.m.

p. m,

midnight.

BEBBEBB

Western Eu!
ropean

No standard
time.
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TaBLE 4.—Time compared with Greenwich mean time and Washinglon, D. C., noon —

Country General location %G"&m Remarks
h ms h ms
8t. Miguel Island___._.__. North Atlantic._. 3 slow | 3 p. m.
8t. Pierre Island_.._._____ Gulf of 8t. 4 slow | 1 p-m.
Lawrence.
8t. Tbon)ms Island (830 | South Atlantic. . 0 5 p. m.
8t. Thomas lsland.-._--.. West Indhl ..... 4 slow | 1 p.m.
8t. Vincent Island. .. do. 4 slow | 1 p-m
72 fast |12 20 l!a.m.
2 fast | 7 p.m.
0 ] p.- m.
1 slow | 4 p.m.
................. 6 fast {11 30 p.m. | North S8uma-
tra time.
7 fast |12 midnight. | South Suma-
tra time.
8 fast |1 la. m
1 fast | 6 p. m. (| Middle Euo-
ropean
time.
1 fast |6 p.m. Do.
2 fast | 7 p. m.
3 fast |8 p.m.
9 fast |2 ig. m.
10 fast |3 1a. m.
10 fast | 3 la.m.
8 fast |1 1a. m. | Celebestime.
9 fast |2 ta m.
4 slow | 1 p-m.
'ogoland Africa. 0 5 p.-m.
Toncl (Friendly) Islands. So(cig’go};vn;:mc 12 fast | 5 la.m.
Trinidad, British_....__._.| West Indies.....| 60° 4 slow | 1 p.-m.
li Africa. 1 fast | 6 p. m.
10 glow | 7 a.m.
1 fast | 6 p. m.
2 fast | 7 p. m. | Eastern Eu-
ropean
slow 12 noon.
1 fast | 6 p.-m
2 fast | 7 p. m.
fast
slow Easterin
st ndnd
time.

Central..o.oooooeeoeceofocceeens slow Central
standard
time.

Mountain. .. ... | slow Mountain
standard
time.

) £V T R slow Pacifie
standard
time.

Uruxuay ................. South America. . 3 slow

enezuela. ... ... ......|.....dO........__. 4 slow (12

Vlrgin Islands. ‘West Indies..... 4 slow | 1

Volcano Islands.. 8Sea of Japan._... 9 fast | 2

Wales......... .| British Isles..... 0 Western Eu-
ropean
time.

‘Wrangell Island. Arctic Ocean.... fast

1 The time noted is in the morning of the following day.
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TaABLE 4.— T¥me compared with Greenwich mean time and Washington, D. C., noon—

Continued
Standard |Time compared| neron .G
@ com); n, D. C.
Country General location meridian (with Greenwich (easteri: stand- Remarks
ard time)
h ms h m s
YepIsland............... SeaofJapan..__|135° E. |9 fast | 2 ia.m. |Japanese
:‘t‘:ndud
8.
Yugoslavia_._.._......... Europe.......... 15° E. |1 fast | 6 p. m. | Middle Eu-
ropean
time.
Zangibar Island...._.._.._ Indian Ocean...| 45° E. |3 fast | 8 p.- m.

1 The time noted is in the morning of the following day.
V. SUMMER OR DAYLIGHT SAVING TIME

The use of summer or daylight saving time developed largely during
the World War. The plan was to advance the time in a certain area
by a definite amount during the summer months to permit greater
use of daylight hours.

In the United States, Congress in the Act for Saving Daylight passed
in March 1918, advanced the time for all sections of the country 1 hour
from the last Sunday in April to the last Sunday in September, the
change being made at 2 a. m. when it would cause the least disturbance
in schedules. This act was reenacted in October 1919 omitting the
daylight saving clause, but some States and communities still use
daylight saving time by local legislation. The use is by no means
general and is entirely a matter of local legislation, having no effect on
standard time or time zone boundaries.

Canada took similar action by the adoption of the Daylight Savi.ns
Act of 1918. This act lapsed after that year, but, as in the Uni
States, certain sections still continue to use daylight saving time by
local legislation.

In Europe ‘“summer time’”’ was used by many countries, but the
method and time of application varied greatly. me countries have
retained the summer time laws and still use advanced time for certain
periods of the year.

Table 5 gives the countries using summer time and the period of
the year in which it is applied.

TaBLE 5.—Couniries using *‘summer time’’ !

Country Period when used Advanco
Great Britain________.._.______.
Ireland
Channpel Island.._..........._ Apr. 14,2a. m. toOct. 6,28. m___ .. ... 1 hour.
um

—|iLast Saturday in March to first Saturday in October....___..._. 1 hour.

“I Fixed annually....o o iieeaan
---| April to October by Royal Decree 1 hour.

.| September 1 to December 31. . ... .. ... 20 mine
¢ utes.
U.8. 8. Revemcicacaaaaaes The time for all zones in the Union was advanced 1 hour from
June 20 to Sept. 30, 1930, only.

! This table was compiled largely from notes in the 1935 Report of the Nautical Almanac Oft:ce, Royal
Narval College, England.
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TasLe 5.—Countries using ‘“‘summer time’—Continued

Country Period when used “?7_‘:"

Serawak._ ... ... September 14 (midnight) to December 14 (midnight).......... ] t:'.h.
uf

New Zealand ... Second Sunday in October to third Sunday in March_______.__. ] :ﬁn-
u

anads. ..o By local legislation only.

United States -y do.

British Honduras. ..........._ October 1 to February 14 (approximately)... . occceeoeaaa... 0 min-

Chile. September 1 to March 31 1 bour.

A 1317 VR Fixed annually

F! d Islands.............. | Last week end in September to next to last week end in March._| 1 hour.

Newfoundland. ............... Fintsl)mdaylnldu(mp.m.)toﬂlstsmlnombc(ll 1 boar.

p. m.).

VI. SELECTED REFERENCES

The following list is intended to give the reader sources of general
and specific information on standard time. The indexes of the pub-
lications named give specific references to the subject.

British Astronomical Association (London) Journal.
Bureau des Longitudes (France) Annuaire (1892-1934).
Bureau of Foreign and Domestic Commerce (Washington).
Geo*raghic ews Bulletins.
World S8hort Wave Radiophone Transmitters.
Bureau of International Telecommunication Union (Berne).
Stations performing special services Nov. 1933.
Dominion Observatory (Ottawa).
Standard Time and Time Zones in Canada.
Federal Statutes of United States.
StatAn act for saving daylight Mar. 19, 1918. Chapter 24, paragraphs 1-5, 40

Reenactment of above act omitting the daylight saving clause Aug. 20,
1919. Chapter 51, 41 Stat. 280.
Hydrographic Office, U. 8. Navy Department.
Radio Aids to Navigation.
Time Zone Chart of the World No. 5192.
Interstate Commerce Commission (Washington).
Standard Time Zones Investigation Bulletins.
International Meridian Conference.
Report of the Washington Conference, 1884.
National Bureau of Standards.
Standard Time Conversion Chart, Miscellaneous Publication M84.
Time Zone Map of United States, Miscellaneous Publication M111.
Nautical Almanac Office, Royal Naval College (London).
Standard Times, 1935.
Royal Astronomical Society (London).
Monthly Notices.
8ociete belge d’astronomie (Brussels).
Ciel et Terre.
Soviet Union, Guide Book by A. Rado, 1928.
S8tandard Time in North America 1883-1903 by W. F. Allen.
The Hydrographic Office of the Royal Navy (Eondon).
Time Zone Map of the World.
The Observatory (London) 1880-93.
U. 8. Naval Observatory.
Present Status of Standard Time, vol. IV, appendix IV, 1905.
World Almanac and Book of Facts.
Published annually by New York World-Herald.
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