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Abstract: The East India Company played an important role in establishing time signals for mariners in India.
The Company was replaced in 1858 by the India Office, a department of state. Subsequent reports to London
included details of time signals and their performance. In 1860, there were time balls at Bombay, Madras and
Calcutta, but their dates of introduction varied. Navigation guides and lists of time signals worldwide showed the
subsequent development of time signals in India, Burma and Ceylon. The geographical area now includes
modern India, Pakistan, Bangladesh, Myanmar and Sri Lanka. Many cities have changed names since visual
time signals were made redundant by radio.
A first time ball service in India was established at Calcutta in 1835, with a time ball at the Observatory and a
secondary ball at Fort William. Later, there were three Calcutta time balls in parallel operation. An early time ball
in India was operational at Colaba Observatory in Bombay during 1840. It was replaced temporarily by a flag, reestablished and then moved to Bombay Castle. A controlled clock was later installed near the time ball. A
second time ball had been installed on the tower at the Prince’s and Victoria Docks in 1891 and became the
principal signal. A Madras time gun was operating in 1841. The first time ball at Madras was erected in 1853 and
subsequently transferred to the Government. It was unreliable in 1858–1859 and had to be rebuilt. It was still in
service in 1878. The Madras time ball had been replaced by a semaphore signal by 1880, to be replaced in turn
by another time ball in 1917. A time gun service continued throughout. A time ball at Karachi was announced in
1874 and time balls later existed there at three different locations. Rangoon had a time ball from 1893 and
another was established in 1919 at Port Blair in the Andaman Islands. There were also time guns at Rangoon
and Moulmein, and a time light at Rangoon. Colombo initially had a time ball, replaced by a semaphore signal
which was in turn replaced by another time ball.
Keywords: Time balls, time guns, Bombay, Calcutta, Karachi, Madras, Port Blair, Rangoon, Moulmein, Colombo

1 INTRODUCTION

instruments which allowed precise angular
measurements at sea (Howse, 1997: 65‒71).

Accurate determination of longitude by a ship
at sea was one of the great technical challenges of the eighteenth century. The key was
that the Earth rotated at an almost exactly constant rate, so that remote stars appeared to
rotate about the axis of the Earth’s rotation
while the Moon rotated about the Earth and
changed position relative to the stellar background. Mean time establishes noon at regular 24-hour intervals. This eliminates any daily
variations caused by the Earth’s elliptical path
around the sun; these variations are specified
in nautical almanacs. Local mean time changes
by one hour for each 15° change in longitude.

An alternative approach was to use measurement of time at that prime meridian in place
of stellar observations, but clocks and watches
in the eighteenth century generally had poor
accuracy, made even poorer by the effects of
seaway motion and temperature changes.
John Harrison demonstrated in 1764 that sufficient accuracy was achievable, but it was
also necessary to find ways in which accurate
timekeepers could be built in a reasonable time
for a realistic price. There were many important contributions to the overall development
(Howse, 1997: 71‒ 81). It was not until the
1830s that chronometers, as they were by then
called, became available in sufficient numbers
at sufficiently low cost to be carried by all major ocean-going vessels (Rooney, 2009).

In principle, a navigator could measure the
time when the Sun was at its zenith, measure
the relative angular positions of the Moon and
a chosen set of stars, and then use a nautical
almanac to compute longitude relative to a
prime meridian. This method of lunar distances
had been recognised by several European astronomers, but it required precise predictions of
the moon’s future position and the means for
accurate astronomical observations that were
not available in the early eighteenth century.
That changed during the second half of the
century with the issue of accurate nautical
almanacs for navigators and availability of new

During the second half of the nineteenth
century, a network of undersea telegraphs could
be used to establish longitude to high accuracy at locations remote from an astronomical
observatory.
1.1 The Need for Time Signals in Harbour
Although chronometers were much more accurate than ordinary clocks and watches, there
could be significant cumulative errors after a
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long period at sea. The method of lunar distances, for example, was still needed to verify
the location of land-based signals that could
be used to check chronometers. These landbased signals took many different forms, including discs, guns, flags and lights, but the
option preferred by the British Admiralty was a
time ball, dropped at a prominent position at
the same time each day within sight of ships in
harbour. It had been invented by Robert Wauchope (1788–1862), a distinguished Royal
Navy officer, with a first trial implementation at
Portsmouth, England in 1829, followed by the
public time ball at Greenwich in 1833 (Bartky
and Dick, 1981). Wauchope recommended
time balls to the East India Company and to
many other authorities and countries worldwide, including the USA: early time balls were
introduced in Mauritius, St. Helena and the
Cape of Good Hope, on the trade route between Europe, India and beyond (Howse,
1997: 83). Usually, the ball would be raised to
cross-trees at a stated time before the signal,
so that an observer would know that a signal
was imminent. The time to be recorded was
the moment a gap first appeared between the
top of the ball and the cross-trees, as the ball
was released by triggers to descend in initial
free fall. A dissimilar arrangement in Mauritius
used a stationary time ball behind a shutter
(Lloyd, 1833; Herschel, 1836) and predated
Greenwich by six months. Its design and subsequent replacement by conventional time balls
has been described by Kinns (2020a; 2020b).

ence in Washington, USA in October 1884,
Greenwich became the prime meridian for the
whole world (Howse, 1997: 145). The timezone system recognised that ideally local
mean time should be within about 30 minutes
of standard mean time within a time zone, so
the Earth was split into time zones at 15° intervals of longitude, each covering a one-hour
range of local mean time. That was modified
by the positions of coastlines and of boundaries between different countries, and by political considerations.
Many countries chose to use standard
times that were not exactly multiples of 30
minutes from Greenwich time. India and
Pakistan cover a longitude range of over 20°
between Karachi and Calcutta (now Kolkata):
it was a challenge to coordinate the use of
local times with standard times covering a
range of longitude, or with a standard time for
India that was used for telegraphic and railway
communications. Ogle (2015) included extensive discussion of the political, cultural and
commercial factors that influenced definition of
time in India.
1.1.2 Greenwich Civil Time
Before 1925, Greenwich mean time for astronomical purposes, beginning at noon, was 12
hours different from the time used by the population at large. Confusingly, both were called
Greenwich Mean Time (GMT) and they were
often muddled. The decision was then made
to introduce the term “Greenwich Civil Time”,
starting at midnight, and to use this for astronomical as well as domestic purposes (Howse,
1997: 151). This was also called Universal
Time from 1928.

To be of value to navigators, the time had
to be precise and the signal had to be repeated at regular intervals. Then, the rate at which
a chronometer was gaining or losing time, as
well as the absolute error on a particular day,
could be determined. That calibration would
be repeated at other ports. Any adjustment was
deferred until return to a chronometer maker.
The procedure for precise determination of
longitude using a chronometer still required
considerable skill and use of nautical almanacs. It was only in the 1930s that radio time
signals and radio receivers were sufficiently
widely available to make most time balls and
other visual signals redundant.

1.1.3 Worldwide Radio Time Signals
Radio time signals were available at many
locations by the 1920s, with increasing power
and range. There was another major step forward in 1927. The following notice was published in Singapore and typifies worldwide announcements (The Straits Times, 19 December 1927). It describes the signals from Rugby
in England, that would allow chronometer calibration anywhere in the world. It includes restatement of a notice distributed by Reuters.

India was one of the first countries to establish visual time signals at major ports
around its coastline. The aims of this paper
are to establish the nature of the first signals
and the changes that were made to accommodate time zones and preferred local times
in India.

From Dec. 19 a world-wide time signal will
be transmitted from the Post Office wireless station at Rugby twice daily during the
five minutes terminating at ten in the
morning, and six in the evening Greenwich
mean time.
The transmission will be
especially useful for geographers, surveyors and ships at sea. It will be effected on
a wavelength of 18,740 metres ...

1.1.1 The Prime Meridian and Time Zones
Following the International Meridian Confer-

The institution of the time signal from
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Rugby station marks an addition to the
services by which the station maintains
contact with the most distant parts of the
world. To ships on every sea, many of
which are in the habit of receiving private
and press telegrams direct from Rugby,
the new time signals will provide means of
checking their chronometers and should
consequently prove an additional aid to
navigation.

time signals that are described in this paper.
Karachi, Bombay (now Mumbai) and Calcutta
each had more than one time signal, which
were too close together to appear separately
on small-scale maps. The signals in Myanmar
were described previously by Kinns (2021).
1.3 The Admiralty Lists of Time Signals
The British Admiralty published lists of time
signals for mariners at regular intervals. The
first edition was “Prepared from official sources
to December 1880”, so was applicable in 1881.
Some signals in that list may not have been
operational in 1880, probably including the
second time ball at Calcutta. The list dated
1898 was “Prepared from official sources to
31st December 1897”. This had become the
usual practice, but there was some variation of
the closure date between editions.

Not every ship or location had the required
radio equipment and there was still a need for
visual signals in harbour. Gradually, that need
diminished; it had almost disappeared after
World War II.
1.2 Geographical Scope
During the period of British administration,
Burma (now Myanmar) was governed as a
province of India, while Pakistan became a
separate country after Partition in 1947. India
included the Andaman Islands, as it does today. Ceylon (now Sri Lanka) was administered as a separate country, but its proximity to
India made it convenient to include both countries in consideration of Indian time signals.
This paper therefore covers the Indian subcontinent, including modern India, Pakistan,
Bangladesh, Sri Lanka and Myanmar. Anglicised spellings varied considerably and many
cities have changed names in recent times.
The spellings used in lists of time signals have
been retained, with additional notes to avoid
confusion.

1.3.1 The 1880 Admiralty List for India
and Ceylon
Edited 1880 list entries for India and Ceylon
are shown in Table 1. There was no entry for
Burma. The list is ordered anti-clockwise
around India and Ceylon. The overall list of
signalling devices includes time balls, semaphore arms, flags and time guns.
Lists of this type were expanded and
modified over the years: time signals were introduced in different ports; there were changes
in the location, type and timing of signals, and
occasional corrections to latitude and longitude. Sometimes, the location was described

Figure 1 shows the location of principal

Figure 1: Time signal location in India, Burma and Ceylon (courtesy: Google Earth).
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Table 1: 1880 Admiralty list of time signals in India and Ceylon

Latitude
Place
&
Longitude
British Possessions
18° 54′ 45′′ N
Bombay
72° 49′ 35′′ E

Signal
Adopted

Location
of
Time Signal

Ball
(6 feet ø)

Tower on NE
bastion of
Bombay Castle,
95 feet above
high water and
70 feet above
ground.
(Drop: 18 feet)

Clock

In dome of above
tower
Flagstaff adjoining the Master
Attendant’s
Office, 77 feet
above high water
and 67 feet
above ground.
(Drop: 40 feet.)

Time of Signal
Being Made
GMT
Local Time
h. m. s.
20 08 44.3

h. m. s.
01 00 00

h. m. s.
19 40 37

h. m. s.
01 00 00

06° 55′ 53′′ N
79° 50′ 41′′ E

Colombo

Ball
(3 feet ø)

13° 05′ 50′′ N
80° 17′ 00′′ E

Madras

Semaphore

Flagstaff on the
roof of the Master
Attendant’s
Office, 103 feet
above high water
and 90 feet
above ground.
(Drop 6 feet.)

h. m. s.
14 39 03
20 39 03

h. m. s.
08 00 a.m.
02 00 p.m.

22° 33′ 25′′ N
88° 19′ 40′′ E

Calcutta

Ball

Semaphore tower
at Fort William,
128 feet above
high water and
106 feet above
ground.
(Drop 6.5 feet.)

h. m. s.
19 06 41.3

h. m. s.
01 00 00

wrongly and there were typographical errors
which could remain uncorrected between editions. In later editions, there was sometimes a
statement of the dates when the signal was
established and when it was last modified.

Additional
Details

The ball is hoisted close up 5
minutes before the signal.
The ball is dropped (by
electricity from Colaba
Observatory) at 01h 00m 00s
p.m. Bombay mean time
(except on Sundays).
A clock with a seconds hand
beats by electricity in unison
with the clock at Colaba
Observatory and indicates
exact Bombay mean time
The ball is hoisted half way
up 5 minutes before the
signal.
The ball is hoisted close up 3
minutes before the signal.
The ball is dropped at 01h
00m 00s p.m. Colombo
mean time (except on
Sundays and public
holidays).
When the signal fails in
accuracy the error will be
shown daily at the Master
Attendant’s Office.
The semaphore is hoisted
close up 5 minutes before
the signal.
The semaphore is dropped
(by electricity from Madras
Observatory) at 08h 00m 00s
a.m. and 02h 00m 00s p.m.
Madras mean time.
When the signal fails, the
word (C, 5, N, J) failed, in the
commercial code is hoisted,
and the semaphore lowered
by hand.
The ball is hoisted close up 5
minutes before the signal.
The ball is dropped every
day at 01h 00m 00s p.m.
Calcutta mean time.

Time guns existed at several locations, but
they were usually regarded as secondary signals. It was common in early lists for a time
gun to be mentioned in detailed time signal
descriptions, but not shown under “Signal
Adopted”. Later, time guns were listed explicitly, but with warnings about reliability and
sound propagation. The following statement
appeared in Admiralty lists (see List of Time
Signals, 1908: 8, 9):

The Admiralty lists provide a remarkable
record of the changes that occurred at particular locations after 1880. Earlier records are
used to define signal introductions in India
from 1835 onwards. The lists show that there
were time balls at three different locations in
Karachi and Bombay, and a change from a
time ball to a semaphore signal and back
again to a time ball in Madras. Entries from
lists for 1880, 1898, 1904, 1908, 1911, 1922
and 1930 are used in this paper.

When the flash of a gun cannot be distinctly seen, the sound of the report may
be made use of as an approximate indication of time, by allowing for the necessary interval for the sound to travel the
intervening space.
Sound travels about 1,090 feet in a
second of time, at the temperature of 32°
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Fahrenheit, and the speed increases at the
rate of 1.15 per second for each degree of
temperature above the freezing point. In
fogs, however, the use of sound is not to
be relied upon, as the path of the wave
may not be direct, on account of the interposition of impervious clouds.

at Fort William. Bombay, Madras and Bengal
(with Calcutta as the capital) were administered as separate regions by the East India
Company at that time (see Lawson, 1993): it
would not be surprising if the time ball service
varied between them. Much later, time balls
were erected at Karachi and in Ceylon and
Burma.

It was usual to include details of preparatory
signals and the procedures adopted in case of
a signal failure. These varied between locations, but the usual procedure in India was to
raise a time ball to the cross-trees (close up) 5
minutes before the signal. The style of presentation varied between editions, but similar
levels of detail were retained. In order to expose changes between successive editions, the
data from successive editions have been restructured for each location that had time signals, removing procedural detail, but retaining
the key elements concerning location, signal
type, timing and reliability. Likely typographical errors are noted in red.

In this paper, time signals are described in
order of their geographical position around the
coast of India, moving in an anti-clockwise direction from west to east. The order is therefore Karachi, Bombay, Madras and Calcutta,
followed by Port Blair in the Andaman Islands.
2.2 Karachi
2.2.1 The First Time Ball at Karachi
The first notice of a time ball at Karachi, then
spelled Kurrachee, was dated 3 August 1874
and appeared, as follows, in the Nautical Magazine (Our official log …, 1875: 80):
Time Ball.—Masters of ships are informed
that the time will be given from the Master
Attendant’s Office, Manora, by means of a
time ball, on Tuesdays and Fridays, at one
o’clock p.m., precisely (Kurrachee mean
time). At ten minutes before one, the ball
will be raised half-mast high; at five minutes to one, it will be hoisted to the yardarm, and at one o’clock mean time the ball
will drop. In the event of any accident or
error, No. 1 Marryatt’s Code will be hoisted
at the masthead, and will remain flying
until the ball is again hoisted as before for
giving out the time in a similar manner at
two o’clock p.m., mean time. Longitude of
Manora Point 66° 58′ 15″ E., or 4h 27m
53s fast of Greenwich mean time.—
(Signed)—G. C. Parker, Acting Master
Attendant, Kurrachee, Master Attendant’s
Office, Manora, 3rd August, 1874.

2 INDIA
George Airy (1801–1892), the Astronomer Royal in London from 1835 to 1881, had a large
impact on the provision of time signals worldwide. He compiled lists of time balls that he
either knew to exist in 1861 or believed to
have been proposed but not implemented
(Airy, 1861a; 1861b).
The first list included time balls at Calcutta
and Madras (Airy, 1861a): it is clearly not complete, because it did not include St Helena or
Batavia, for example. Significantly, it did not
include Bombay. This may be because many
of the early signals were established by the
East India Company without involvement by
the Astronomer Royal. The Company was replaced in 1858 by the India Office, a department of state. Subsequent reports to the India
Office in London included details of time signals and their performance. Early reports included specific comments on time ball performance, particularly at Madras.

2.2.2 The Admiralty List Entries for Karachi
Table 2 shows the entries for Karachi in Admiralty lists from 1880 to 1930 in simplified
form, and Figure 2 shows the relative locations
of the three time balls listed in Table 2. All are
within 3 km of each other. The reported latitudes and longitudes appear to have high accuracy. The first report of the Manora time ball
longitude is very close to that given in 1904, so
the re-established time ball was probably at
the same location. The Observatory was on
Manora Island, but no records of it have been
found and it no longer exists. It may have been
restricted to a transit telescope.

2.1 The First Time Balls in India
Bartky (1987) mentioned the existence of early
time balls at Bombay and Madras, giving their
dates as ‘after 1841’ and ‘after 1839’ respectively, but without specific references. The present research suggests that the Bombay time
ball was introduced in 1840, but the Madras
time ball was not erected until 1853 or 1854,
and was not fully operational until after 1858.
There was, however, a Madras time gun
service by 1841. The first time ball in India
was operational in January 1835 at Calcutta
Observatory, complemented by a repeater ball

2.2.3 The Time Ball at Manora Point
The first time ball was established in 1874 at
Manora Point, but no Karachi signal was includ527
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Table 2: Simplified entries for Karachi in the Admiralty lists.

Date

Latitude
&
Longitude

Signal

Location
of
Time Signal
No signal listed
for Karachi
On Merewether
Pier

1898

24° 49′ 11′′ N
66° 58′ 20′′ E

Ball

h. m. s.
20 32 08

h. m. s.
01 00 00

1904

24° 49′ 11′′ N
66° 58′ 20′′ E

Ball

On Merewether
Pier

h. m. s.
20 32 06.7

h. m. s.
01 00 00

24° 47′ 55′′ N
66° 58′ 25′′ E
24° 49′ 04′′ N
66° 57′ 46′′ E

Ball

Manora Point

20 32 06.7

01 00 00

Ball

Beacon on Baba
Island

h. m. s.
20 30 00

h. m. s.
00 57 51

24° 49′ 04′′ N
66° 57′ 46′′ E

Ball

Beacon on Baba
Island
GMT

Standard
Time
h. m. s.
02 00 00

1880

1908

1911

1922

24° 49′ 04′′ N
66° 57′ 46′′ E

Ball

Beacon on low
sandy spit,
south side of
Baba channel

Time of Signal
Being Made
GMT
Local Time

h. m. s.
20 30 00
GMT (civil)

1930

24° 49′ 04′′ N
66° 57′ 46′′ E

Ball

Beacon on low
sandy spit,
south side of
Baba channel

h. m. s.
08 30 00

Standard
Time (civil)
h. m. s.
14 00 00

Additional
Details (excluding action in case of
failure and preparatory signals)

The ball is dropped at 01h 00m 00s
p.m. Karachi mean time (except on
Sundays).
Note: the signal cannot always be
depended on.
The ball is dropped at 01h 00m 00s
p.m. Karachi mean time (except on
Sundays).
Note: the signal cannot always be
depended on.
The ball is dropped at the same time
as at Merewether Pier.
The ball is dropped at 02h 00m 00s
p.m. India standard time or mean time
of the meridian of 82° 30′ E equivalent
to 5h 30m fast on Greenwich Mean
Time by electricity from the
Observatory on Manora Island (except
on Sundays).

The ball is dropped electrically from
the Observatory on Manora Island at
02h 00m 00s Standard mean time
(except on Sundays).
The ball is dropped electrically from
the Observatory on Manora Island at
14h 00m 00s Standard mean time
(except on Sundays).

Figure 2: Karachi time ball locations (courtesy: Google Earth).
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Figure 3: The time ball on Merewether Pier (courtesy: Klaus Hülse Collection).

ed in the 1880 Admiralty list. This signal may
have been withdrawn before 1880.

ual time signals at Karachi in 1942. There was
instead general guidance about communications (Sailing Directions, 1942: 348):

2.2.4 The Time Ball on Merewether Pier

Communications. – Karachi is connected
to the general telegraph and railroad systems of India, and by steamer, cable, air,
and radio with most of the world.

In 1898, a time ball was located on Merewether Pier, but there appear to have been concerns about its reliability. Figure 3 shows the
Pier time ball in 1902. Another time ball at
Manora point had been established, or reestblished, by 1904 as a daily service, excluding
Sundays.

2.3 Bombay
2.3.1 The First Time Ball at Bombay
Samant and Samant (2016) noted that the first
time ball at Bombay was erected at Colaba
Observatory in 1840. It subsequently was
moved to the ‘Bombay Castle Flag Tower’ and
continued until 1928 (Samant and Samant,
2016: 5). An additional time ball was erected
at the Prince’s and Victoria Docks and was
operational in 1891 (The Time Ball, 1936).

2.2.5 The Time Ball on Baba Island
The Merewether Pier and Manora Point time
balls had both been withdrawn by 1908 and
replaced by a time ball on Baba Island.
2.2.6 Changes in Karachi Drop Times
There were several changes in the drop times,
corresponding to the introduction of India
standard time in place of local mean time. In
the 1920s there was a change from Greenwich
time for astronomical purposes, starting at noon
each day, to Greenwich civil time, starting at
midnight. This is the essential difference between the 1922 and 1930 entries.

The Admiralty lists from 1880 noted a controlled clock that was in the dome of the
“Tower on NE bastion of Bombay Castle”, the
location of the time ball.
The following notice was published in
1853 (The Time Ball, 28 April).
THE TIME-BALL at the Observatory having
been taken down for the purpose of
making a larger one, and refitting the gear,
apparatus, &c. there will be no Ball
dropped, or Time given to the shipping in

2.2.6.1 The Notice in 1942
There was no mention of time balls or other vis529
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harbour (except the flash of the evening
Gunfire) till the alterations &c. have been
completed.

was published (East India, 1863: 74).
Time Balls … At Bombay, the time ball has
been dropped daily, Sundays and holidays
excepted, without a single failure.

The evening gun was not an accurate signal,
often being in error by over one minute, but
the exact time of the flash was usually published a day or more later.

2.3.2 The Admiralty List Entries for Bombay
Table 3 shows the listed time signals in Bombay between 1880 and 1930. The latitude and
longitude both appear to have been inserted in-

A favourable report on the performance of
the time ball from 1 May 1861 to 30 April 1862

Table 3: Simplified entries for Bombay in the Admiralty lists.
Date

Latitude
&
Longitude

Signal

Location
of
Time Signal

1880

18° 54′ 45′′ N
72° 49′ 35′′ E

Ball
(6 feet ø)

Tower on the NE
bastion of Bombay
Castle, 95 feet
above high water
and 70 feet above
ground (drop: 18
feet).

Clock

In the dome of the
above tower.

18° 55′ 51′′ N
72° 50′ 33′′ E

Ball
(6 feet ø)

Tower on the NE
bastion of Bombay
Castle, 95 feet
above high water
and 70 feet above
ground (drop: 18
feet).

h. m. s.
20 08 44.3

h. m. s.
01 00 00

18° 57′ 13′′ N
72° 50′ 46′′ E

Ball
(6 feet ø)

Clock tower of
Prince’s and Victoria
Docks, 121 feet
above high water
and 115 feet above
ground (drop: 18
feet).

h. m. s.
19 08 44.3

h. m. s.
00 00 00

Clock

In the dome of the
Bombay Castle
tower.

Ball

Bombay Castle

h. m. s.
20 08 44.3

h. m. s.
01 00 00

Ball

Prince’s and Victoria
Docks

15 00 00

19 51 15.7

18° 55′ 51′′ N
72° 50′ 33′′ E

Clock
Ball
(6 feet ø)

Bombay Castle
Tower on the NE
bastion of Bombay
Castle, 95 feet
above high water
and 70 feet above
ground (drop: 18
feet).

h. m. s.
20 30 00

h. m. s.
01 21 22.2

The ball is dropped (by
electricity from Colaba
Observatory) at 02h 00m 00s
p.m. India standard mean time
(except on Sundays).

18° 57′ 13′′ N
72° 50′ 46′′ E

Ball
(6 feet ø)

Clock tower of
Prince’s and Victoria
Docks, 121 feet
above high water
and 115 feet above
ground (drop: 18 ft).

h. m. s.
15 00 00

h. m. s.
19 51 23

The ball is dropped (by
electricity from Colaba
Observatory) at 15h 00m 00 s
GMT, equivalent to 08h 30m
a.m. India standard mean time
(except on Sundays).

1898

1904

1908

Time of Signal
Being Made
GMT
Local
Time
h. m. s.
h. m. s.
20 08 44.3
01 00 00

Additional
Details (excluding action in case
of failure and preparatory
signals)
The ball is dropped (by
electricity from Colaba
Observatory) at 01h 00m 00s
p.m. Bombay mean time (except
on Sundays).

A clock (with a seconds hand)
beats by electricity in unison with
the clock at Colaba Observatory
and indicates Bombay mean
time.
The ball is dropped (by
electricity from Colaba
Observatory) at 01h 00m 00s
p.m. Bombay mean time (except
on Sundays).

The ball is dropped (by
electricity from Colaba
Observatory) at noon Bombay
mean time (except on Sundays).

A clock (with a seconds hand)
beats by electricity in unison with
the clock at Colaba Observatory
and indicates Bombay mean
time.
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Clock

In the dome of the
Bombay Castle
tower.

Ball

Bombay Castle

Ball

Prince’s and Victoria
Docks
Bombay Castle

Clock

A clock (with a seconds hand)
beats by electricity in unison with
the clock at Colaba Observatory
and indicates Bombay mean
time.

GMT
1922

18° 55′ 51′′ N
72° 50′ 33′′ E

Ball
(6 feet ø)

Tower on the NE
bastion of Bombay
Castle, 95 feet
above high water
and 70 feet above
ground (drop: 18
feet).

h. m. s.
20 30 00

Standard
Time
h. m. s.
02 00 00

18° 57′ 13′′ N
72° 50′ 46′′ E

Ball
(6 feet ø)

Clock tower of
Prince’s and Victoria
Docks, 121 feet
above high water
and 115 feet above
ground (drop: 18
feet).

15 00 00

20 30 00

Clock

18° 57′ 13′′ N
72° 50′ 46′′ E

Ball
(6 feet ø)

The ball is dropped (by
electricity from Colaba
Observatory) at 20h 30m 00s
standard mean time (except on
Sundays).

A clock (with a seconds hand)
beats by electricity in unison with
the clock at Colaba Observatory
and indicates Bombay mean
time.
GMT (civil)

1930

The ball is dropped (by
electricity from Colaba
Observatory) at 02h 00m 00s
standard mean time [incorrectly
stated as noon in 1922 list]
(except on Sundays).

Clock tower of
Prince’s and Victoria
Docks, 121 feet
above high water
and 115 feet above
ground (drop: 18
feet).

h. m. s.
03 00 00

Standard
Time
(civil)
h. m. s.
08 30 00

Figure 4: Bombay time ball locations (courtesy: Google Earth).
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servatory itself.

correctly in the 1880 edition: the longitude did
not correspond to the correctly stated Greenwich mean time. These errors were corrected
in later editions. The local times at Bombay
Castle and the Docks, computed from the
stated longitudes, are 4h. 51m. 22s. and 4h.
51m. 23.1s. fast on Greenwich. These are
shown correctly in the list entries for 1908 onwards but are erroneous in earlier lists.

Some time later, about 1855, the ball
was superseded by a flag, but, following
complaints that this was not easily visible,
the ball was restored and remained in
operation until 1865 when it was removed
to the Castle Flag Staff Tower. Here it
continued to work until 1928, together with
a large clock fitted with a second hand and
electrically connected to the master clock
at the Observatory. Meanwhile it was decided that a second Time Ball should be
erected on the Prince’s Dock Tower and
this commenced working in 1891 …

The complete Admiralty list indicates that
the Bombay time balls were raised close-up at
5 minutes before the signal. The Bombay ball
colour was not stated in the lists, but Samant
and Samant (2016) pointed out that the still
surviving, but now derelict, time ball at the
Docks shows remnants of red-orange paint.
The locations of the three time balls are shown
in Figure 4. The Castle ball was about 2.6 km
south of the 1891 ball at the Docks. The 1840
Colaba Observatory time ball was about 4.3
km south-west of the Castle.

In 1928 it was found that the Castle
Time Ball was not in great demand and it
was discontinued.

Tenders for construction of a time ball tower at
the Castle were invited on 29 March 1866
(Morland, 1866a). A flag was used as the
substitute signal until the transfer had been
completed (Morland, 1866b):
Notice is hereby given that until the completion of the removal of the Time Ball to
the new Tower on the North East Bastion
of the Castle, time will be given daily, from
the Colaba Observatory, by dropping a
Flag at 1 p. m.

2.3.3 The Time Ball at Bombay Castle
A significant article was published in July 1936
(The Time Ball). Its author has not been identified, but it contains an apparently authoritative
history of the time balls at the Castle and the
Docks. The content relating to the Castle is
transcribed below:

The photograph in Figure 5 indicates that
the clock was not installed immediately after
relocation of the time ball. The tower is likely
to have been modified at some time after
1867.

It is interesting to note that the primary
object of establishing Bombay Observatory
was for the regulation of ships’ chronometers and it is almost a hundred years
ago, in 1840, when accurate computations
were first made here and signalled to shipping by the dropping of a ball at the Ob-

Figure 6 shows the layout of Bombay
Castle. The date of the map is not known, but
it probably predates the time ball installation.

Figure 5: The time ball at Bombay Castle (after Samant and Samant, 2016: 7).
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Figure 6: Map showing Bombay Castle and Fort George (after A Handbook for India.
Part ii. Bombay, 1959).

2.3.4 The Time Ball at Prince’s and Victoria
Docks
Figure 7 shows the precise location of the
Docks time ball, marked in red, and Samant
and Samant (2016) give the location as 18° 57′
12.2′′ N., 72° 50′ 33.2′′ E. These coordinates
are within 1 arc-second of the latitude, but 13
arc-seconds west of the longitude, given in
Table 3.
Figure 8 shows the Dock Offices at Bombay, with the time ball on top of the tower. A
prominent feature of the tower is the clock
associated with the time ball. This clock was
not electrically controlled from the Observatory
(Time Ball, 1936) and was not recognised by
the Admiralty as a time signal for mariners.
2.3.4.1

The Notices in 1942

Details of the Docks signal were published by
the United States in 1942. The ball was then
painted red (Sailing Directions, 1942: 266), as
found by Samant and Samant (2016):
Time signals are made from the clock
tower of the Victoria and Prince’s Docks,
located about 450 yards westward of the
entrance to Prince’s Dock. A red ball is
dropped at 8h. 30m. 00s. a. m., Indian standard time which is 5½ hours fast of G. C. T.;
the signal is not made on Sunday. The

Figure 7: A map showing location of Docks time ball
(marked in red) (after Samant and Samant, 2016: 10).
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Figure 8: The time ball at Bombay Docks (courtesy: Klaus Hülse Collection).

ball is hoisted close up 5 minutes before it
is dropped; in case of failure the signal will
be made 1 hour later.

the company territories.” This would have made
it possible to operate a time ball soon after its
invention. Madras provided the reference meridian for the Great Trigonometrical Survey of
India (see Kochhar and Orchiston, 2017: 716
et seq.), so accurate determination of the longitude at the observatory in Madras was a key
objective. An evening time gun at Fort St.
George was in service by 1841. There had
been a time ball for a short period after 1853,
which was reintroduced later. The flash of the
gun served as the Madras time signal in 1858
(Toynbee, 1859: 177).

There was a supplementary notice in the same
edition (Sailing Directions, 1942: 4), indicating
that Indian standard time had been advanced
by one hour in September 1942. Line 19 is
second from bottom in the notice transcribed
above:
Page 266.—Line 19 from bottom, after
“Sunday” insert: “It is reported (September
1942) that Indian standard time has been
advanced 1 hour and is now 6½ hours fast
of G. C. T. Consequently the ball will be
dropped at 9 h. 30 m. 00 s. a m., (New)
Indian standard time, while this time is in
effect.”

December 31st, 1858.—Last evening we
arrived in Madras, and by the flash of the
gun I find that on applying the errors and
rates to the chronometers supplied by the
maker before leaving England, the best
chronometer was 56½ miles too far East,
and the worst one 175 miles, while the
lunar errors were right to one mile, and the
lunar rates to four-tenths of a second. I
may add that the Nautical Almanac gives
the longitude of the Madras Observatory
as 5h. 21m. 4s., but my friend Mr. W. H.
Bayley tells me that some years ago Mr.
Taylor, the Astronomer here, detected a
mistake in this, and that it really is, 5h.

2.4 Madras
An observatory at Madras (now Chennai) had
been established in the eighteenth century and
had a small transit telescope in 1787 (Kochhar
and Orchiston, 2017: 711). The observatory
used instruments that had been assembled by
the East India Company “… to provide navigational assistance to the company ships, and
help determine the longitudes and latitudes of
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20m. 57.3s. Major Worster, now in charge
of the Observatory, also says that this is
the correct longitude.

was ambivalent.
After consulting Dr O’Shaugnessy in the
subject, we desired the Govt. of Madras to
instruct Mr. Brunton, the Deputy Superintendent, to examine and report on the nature of the apparatus, and to state whether
it is different from that elsewhere in use.
The Madras Government was, at the same
time, requested to inform Mr Kenrick that if
he desired it, Dr O’Shaugnessy would be
prepared to have the dials and instruments
tendered by him subject to a fair trial in
lines not less than 100 miles in length, with
the view of testing their applicability for
general purposes.

The revised longitude corresponds to Admiralty lists from 1880 onwards. The error had
been identified long before (Raper, 1841), but
no correction appears to have been made to
the Nautical Almanac by 1858. The article
shows that chromometer errors could become
very large after months at sea and that
checks, using the method of lunar distances
for example, were essential for accurate navigation.
2.4.1 The First Time Ball at Madras

By 1859, Kenrick was in financial difficulty
(Petitions, 1859). He later became a freelance
photographer, tried to obtain employment in
the Telegraph Office in 1862, and undertook
various other roles in Madras, but had no further involvement with time signals. A time ball
was installed on the Sea Customs House in
1858–59 but was soon defective. This is likely
to have been Kenrick’s original supply, but it
did not then work satisfactorily. The following
report covered the year from 1 May 1859 to 30
April 1860 (East India, 1861: 71):

There are references to an early time ball in
Madras, suggesting a date of “after 1839”
(Bartky, 1987) and “1840s” (Howse, 1997: 83).
It has not been possible, however, to confirm
such early dates of introduction. A Madras
time ball and a telegraph connection from Madras Observatory to the Beach Office was established after August 1853, according to the
following notice in The Journal of the Society
of Arts (Kenrick, 1853):
ELECTRIC TELEGRAPH IN MADRAS.—
Mr. Kenrick, of Madras, announced, it is
said, on the 1st of August, that from that
date the Electric Telegraph would be in
operation between Captain Biden's Office
and the Observatory, a distance of somewhat less than five miles, the earth, or
return circuit, making it double. He also
states that he will now give attention to the
completion of the Time Ball; and when
all is perfect, he intends to bequeath the
whole system to the community of Madras.

The time ball, which was put on the centre
of the sea customs house in 1858-59, has
not worked satisfactorily, owing to the apparatus being defective. It is now under
repair, and it is expected will soon mark
the time more correctly than heretofore. A
convenient change has been introduced by
the astronomer in the time of its falling.
Originally, it was dropped at 1 p.m., mean
time of the observatory, which is 11′′ west
of its position, and from 15′′ to 18′′ west of
the observer, according to the position of
his ship. To avoid the corrections thus
necessary, it was determined to drop the
ball at even Greenwich hour; and 3 a.m. G.
M. T., corresponding to 8h. 20m. 57.3 s.
M. T. of the Madras Observatory, was
selected as the most convenient.

The time ball was working in January 1854
(Elliott, 1855), but the service may have been
suspended soon afterwards:
At Madras, a time ball has been established over the Master-Attendant’s office,
in electrical connection with the observatory. The ball is hoisted up five minutes
before one o’clock, and is dropped at one
p.m., observatory mean time. The observatory is two miles and a quarter west of
the Master-Attendant’s flag-staff.

Later in the same report, it was noted that
the ball itself had to be replaced (East India,
1861: 102, 110).
Time ball. The time ball has sustained
severe damage from heavy gales to such
an extent, that it was deemed advisable
to construct a new one on a much more
substantial principle.

John Henry Kenrick (1816 –1895) was Secretary to the Madras Polytechnic Institution in
1854 (Dutt, 1854). He proposed in July 1854
that the apparatus should be transferred to the
Government of Madras: this proposal was
considered in London, but the outcome is uncertain. Kenrick appears to have funded development of the time ball and telegraph link
from his own resources, perhaps hoping for
later recovery of his costs (India Office, 1855:
IOR/E /4/243). His offer refers to time ball
location at the Beach Office. The response

Madras. The correct time of the firing of
the evening gun has been regularly published, and the time ball has also been in
use; but till February its mechanism was
very defective, and failures from this cause
were frequent. In April the ball itself threatened to give way, and a new one has been
constructed. No future difficulty in the matter is now anticipated.
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communicate with the Astronomer Royal
as to the best and most effective way of
executing so comprehensive and important a scheme.

2.4.2 The Time Gun at Madras
A Madras time gun was in operation by 1841
and was considered by many to be a more effective signal than a time ball. The following
description is from the Nautical Magazine
(Madras, 1841: 363):

There was further comment elsewhere in the report (East India, 1862: 260 ‒ 261). Notably, the
drop time was altered back from 3 am Greenwich mean time to 1 pm Madras mean time:

For ascertaining the error of chronometers, you must note the time of the flash
of the 8 P.M. gun fired at the fort, and the
corresponding Madras mean time, as noted at the observatory, will be sent off the
next morning from the master attendant’s
office; but as the flash is not always distinctly seen at the observatory, too much
reliance is not to be placed on this mode of
ascertaining the error.

Madras. Time ball. For a long time the
arrangements for dropping the time ball
were defective, and no dependence could
be placed on it. Of late these defects have
been remedied, and since the 1st April last
it has fallen correctly, and may now be
considered to be in good working order.
From the 1st January 1860, the hour
selected for dropping the ball was 3 a.m.,
G.M.T. It has since been altered to 1 p.m.
Madras M.T.

There was clearly doubt about its accuracy
during the early years.
A proposal to replace time balls by time
guns was made in 1861 (East India, 1862: 300).
This followed the experience in Edinburgh
(Kinns, 2011). A new pan-Indian distribution of
time guns linked by telegraph was suggested
in the report, which covered the period from 1
May 1860 to 30 April 1861:

Evening gun-fire. The time of evening
gun-flash is still recorded and exhibited at
the master attendant’s office, for the use of
mariners.

The comprehensive switch to time guns is
not likely to have received a favourable response from the Astronomer Royal at Greenwich, and the pan-Indian plan seems to have
been abandoned. Time guns were introduced
at other places which did not feature in Admiralty lists.

Time ball and evening gun flash. The
time-ball is regularly dropped at 1 p.m.,
and the flash of the evening gun noted;
both signals being duly published in the
Fort Saint George Gazette and in the Madras Times of the following day. After a
long period of inactivity, the time-ball was
again started on March 20th, since which
time the failures, few in number, have
been entirely telegraphic.

2.4.3 Deterioration of the Madras Time Ball
Service
The Madras time ball apparatus had again deteriorated significantly by 1862, as shown in
the following paragraphs (East India, 1863: 74,
416, 463). Management changes were proposed as a result. The year under consideration
was 1 May 1861 to 30 April 1862.

Proposed scheme of simultaneous time
signals throughout India. The dropping
of a time-ball by day is so much less conspicuous than the flash of a gun by night,
that, except where the latter could not be
had, it is scarcely possible to imagine why
the former has ever been preferred. At
Edinburgh, where a ball has long been
employed, the citizens have decided in
favour of a gun to be fired per telegraph
from the Observatory, and have even subscribed the means of carrying out the improvement. At Madras, however, where
guns are regularly fired at certain hours of
the day, a time-ball was most needless. It
is worth serious consideration whether it
would not be far better to have the telegraph wire, which now passes very near,
carried into the Fort, and the evening gun
at least fired by electric signal. If a galvanic motor clock were established here, as at
Greenwich, guns might be fired simultaneously at Calcutta, Bombay, Madras, Galle,
and at any other ports which are in telegraphic connexion with Madras. The time
signals of England, furnished by the Royal
Observatory, are most admirably arranged,
and the astronomer will be most happy to

Time-Balls. At Madras, the dropping of the
time ball was exhibited on 277 days during
the year and failed on 18 occasions.
Port of Madras. Time Ball. The time-ball
has not been working well of late, in consequence of some defect in the apparatus
for releasing it, the management and control of which is now exercised by the superintendent of telegraphs, while the signal
for dropping the ball is of course given by
the government astronomer. The Government have suggested that the latter should
have the whole management, the superintendent of marine affording such assistance as the means at his command shall
permit.
The Madras Time Ball. This useful adjunct of the Madras transit instrument, so
important to the marine service in particular, and of interest to the public in general,
has been far less successful during the
last four, than for the previous 11 months;
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while in 1861, the failures amounted to
only 5½ per cent. of the signals given, they
have, since January 1st, exceeded 11 per
cent. It is now under consideration of Government to place the machinery entirely in
the hands of the astronomer, so as to do
away with the present very objectionable
divided responsibility. All the failures which
have hitherto occurred have been solely
telegraphic; the signals from the Observatory having been most scrupulously transmitted throughout by the astronomer himself, with very few exceptions.

with addition of a notice concerning a time gun
that was fired at noon and during the evening.
The time ball signal had been changed to a
semaphore arm before issue of the 1880 Admiralty list.
The accuracy of the Madras time gun was
noted by Ananthasubramanian (1991) in his
history of Madras Observatory. There was no
mention of the time ball or semaphore signals:
An excellent electrical clock by Shepard
was obtained in 1872. The invention of a
new telegraph apparatus by G.K. Winter of
the Telegraph Department and the construction of a telegraph line between the
observatory and Fort St George, together
with the new electrical clock, enabled the
firing of the time-gun at Fort St George
daily at noon and 8 p.m. with great accuracy, by which the error and rate of a
ship’s chronometer were determined.

Arguments in favour of a time gun surfaced
again in 1864, with a report that the mast had
decayed so badly that the time ball could not
be operated safely and the service was withdrawn, at least temporarily, on 23 March 1864
(Madras, 1864).
A notice concerning the Madras time ball
was given by Findlay (1866: 854). It indicated
that the time ball had been dropped at 3 am
Greenwich mean time since 1 January 1860,
having been dropped previously at 1 pm Madras mean time. In fact, it had been altered back
in 1861 (East India, 1862: 261). The same notice was repeated in 1878 (Findlay, 1878: 974),

2.4.4 The Admiralty List Entries for Madras
The Admiralty list entries in Table 4 show that
the time ball had been replaced by a semaphore signal by 1880. The time gun was noted in all except the 1880 list.

Table 4: Simplified entries for Madras in the Admiralty lists.
Date

Latitude
&
Longitude

Signal

Location
of
Time Signal

1880

13° 05′ 50′′ N
80° 17′ 00′′ E

Semaphore

1898

13° 05′ 47′′ N
80° 17′ 37′′ E

Semaphore

Flagstaff on the roof
of the Master
Attendant’s Office,
103 feet above high
water and 90 feet
above ground (drop:
6 feet).
Flagstaff on the roof
of the Port Officer’s
Office, 103 feet
above high water
and 90 feet above
ground (drop: 6
feet).

Time of Signal
Being Made
GMT
Local Mean
Time
h. m. s.
h. m. s.
14 39 03
08 00 00 a.m.
20 39 03
02 00 00 p.m.

h. m. s.
19 39 00.6

h. m. s.
01 00 00

Gun
1904

13° 05′ 47′′ N
80° 17′ 37′′ E

Semaphore

Fired at noon, and at 08h
00m 00s p.m. Madras
mean time.
Flagstaff on the roof
of the Port Officer’s
Office

h. m. s.
19 39 00.6

h. m. s.
01 00 00

Gun
1908

13° 05′ 47′′ N
80° 17′ 37′′ E

Semaphore

Additional
Details (excluding action
in case of failure and
preparatory signals)

Fired at noon, and at 08h
00m 00s p.m. Madras
mean time.
Flagstaff on the roof
of the Port Officer’s
Office, 103 feet
above high water
and 90 feet above
ground (drop: 6
feet).

Gun

h. m. s.
19 39 00

h. m. s.
00 21 0.5

Fired at noon, and at 08h
00m 00s p.m. Madras
mean time.
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Semaphore
Gun

1922

1930

13° 05′ 47′′ N
80° 17′ 48′′ E

13° 05′ 47′′ N
80° 17′ 48′′ E

Red ball

Signal tower of
Harbour office.

Gun

Fort St. George

GMT
h. m. s.
19 30 00

Standard Time
h. m. s.
01 00 00

18 30 00
02 30 00

00 00 00
08 00 00

GMT (civil)
Red ball

Signal tower of
Harbour office.

h. m. s.
07 30 00

Standard Time
(civil)
h. m. s.
13 00 00

Gun

Fort St. George

06 30 00
14 30 00

12 00 00
20 00 00

2.4.5 The Semaphore at Madras

Established in 1917.
Fired at noon, and at 08h
00m 00s p.m. Madras
mean time.
Established in 1917.
Fired at noon, and at 20h
00m 00s p.m. standard
time.

but there was no mention of time balls at
Madras in the 1941 notice (Sailing Directions,
1941: 348).

The semaphore signal was operational from
about 1880 to 1917, when a new time ball was
established. The pilot guide issued by the
United States in 1916 repeated the information
shown in Table 4 for 1908 and emphasised
the significance of Madras Observatory. The
complete entry is transcribed below:

Time signal. – A gun is fired from Fort St.
George at noon and at 8 p. m. standard
time, corresponding to 6h. 30m., and 14h.
30m., Greenwich civil time.

2.5 Calcutta

Time signals. The semaphore at the portoffice flagstaff, 103 feet above high water,
is dropped at 1h. 0m. 0s. Indian standard
time, or the meridian of 82° 30′ east,
corresponding to 19h. 30m. 0s. Greenwich
mean time. When the semaphore drops
incorrectly, the International Code signal M
Q T is hoisted immediately, and kept flying
for half an hour; in this case the semaphore is dropped again at 2h. 0m. 0s. Indian standard time, or 20h. 30m. 0s. Greenwich mean time.

2.5.1 The First Time Ball at Calcutta
A description of the first Calcutta time ball arrangement in 1835 was included by Phillimore
(1958: 114–115). Sir George Everest (1790–
1866, Surveyor General of India from 1830 to
1843) was clearly reluctant to sanction the
diversion of staff to time ball provision:
… the signal for showing mean time commenced on the 28th January last [1835],
and has been continued every day since
(Sundays excepted). The signals are made
by hoisting a black ball to the top of the
staff on the office 5 minutes before noon,
and as a preparatory signal to be followed
up immediately at the Semaphore. Then
at the exact mean noon, as indicated by
the clock and chronometer, the ball is dropped down instantaneously, while the same
is done at the Semaphore under the management of a non-commissioned officer …
The service was interrupted from 16th July,
owing to the move of the office to new
quarters and the signals were not resumed
until 10th May 1837 … The signals now proceeded regularly, even though Government,
refused any special allowance for the staff
employed, or for the engagement of an extra assistant on Hindu holidays. In April
1838 De Penning’s reference to the extra
work thrown upon the computing office called down an indignant order from Everest
to the effect that nothing whatever should
interfere with the computations, and the signals were only allowed to continue on that
understanding.

In addition to the above signal, a gun
is fired by electricity from a battery near
the lighthouse at noon and at 8h. 0m. 0s.
p. m. Indian standard time.
Madras Observatory is situated about 2¾
miles west-southwestward of the Law
Courts Lighthouse. To this observatory all
Indian longitudes are referred, and it is the
point of departure of the trigonometrical
survey.

An almost identical entry was included in the
second edition (Bay of Bengal Pilot, 1923: 127).
This contradicts the Admiralty list entry for 1922
in Table 4, which indicates that the semaphore
signal had been replaced by a time ball about
11 arc-seconds further east in 1917.
2.4.6 The Second Time Ball at Madras
The 1917 time ball was painted red and was
located close to the sites of the first time ball
and semaphore signals.
2.4.6.1 The Notice in 1941

From 1855 the signal was changed to
1 p.m. instead of noon, and in 1858 a new

The time gun at Fort St. George had continued,
538

Roger Kinns

Time signals in India, Burma and Ceylon

time ball was installed at Fort William operated from the Surveyor General’s office by
electricity.

in combination with gun-firing approaches
nearest to the proposed apparatus at Calcutta) was constructed, I think, by the same
engineers, but on this and other points
relating to Edinburgh, it would probably be
best to address directly to Professor C.
Piazzi Smyth, The Observatory, Carlton
Hill, Edinburgh.

A time ball at Calcutta had been noted in
1861 (Airy, 1861a). The installation had suffered significant deterioration by 1862 (East India, 1863: 74). The braking arrangement appears to have used a piston in a wooden cylinder. The use of wood suggests that it was designed and built in India. This may have been
part of the 1835 arrangement. The installations built by Maudslay, Sons & Field for Greenwich in 1833 and for Edinburgh, Deal and Sydney (NSW) in the 1850s used a more robust
cast iron circular cylinder (Kinns, 2009). Similar arrangements were used by other suppliers of time ball apparatus in London.

4. For the time signal at Bidston (for the
harbour of Liverpool), it would be best to
inquire of John Hartnup Esq., The Observatory, Bidston, Birkenhead.
5. In regard to the works at Calcutta, I
would submit that it may be very desirable
to ascertain whether it will be necessary to
build a tower from its foundation, or whether a tower applicable to such purpose
exists. At Greenwich, advantage was taken of one of Sir Christopher Wren’s turrets,
and a proper modification of apparatus
was made by Messrs. Maudslays. At Deal,
I remarked a disused Semaphore Tower,
and immediately adapted it for the TimeSignal.

2.5.2 The Proposed Time Signals at Calcutta
in 1878
There was a significant exchange of letters concerning proposed time signals at Calcutta between the India Office in London and the Astronomer Royal (Sir George Airy) at Greenwich
in April 1878. They probably relate to installations at Fort William. The request from the
India Office is shown below (Shaw, 1878).

Apparently unknown to Airy, Maudslays had
supplied another apparatus to Siemens Brothers in 1873, essentially a replica of the arrangement for Sydney, which was eventually erected at Lyttelton, New Zealand (Kinns, 2009).
The request from the India Office reflects the
arrangement of a time ball and time gun at Edinburgh, which were noted for the high accuracy of the time signals (Kinns, 2011).

With reference to a requisition which has
been received from the Meteorological Office Calcutta I have the honour to request
that you will inform me what is the most
appropriate description of Time Ball and
Dropping Apparatus and also from whom it
can be procured. The description sent
from India of what is required is as follows; “Time Ball and Dropping Apparatus
with a Clock to start the signal and an
apparatus for firing a gun by an electrical
current and sending a return signal.”

2.5.3 New Apparatus for Fort William in 1880
The design and construction of new apparatus
for Fort William, Calcutta was announced in
The Times (Electric Time-Ball for India, 1880).
Parts of the article have been transcribed below. The complete article also describes the
detailed electrical design and the measures
used to achieve high accuracy of the time signal. It was designed by Alfred Varley, and built
by Messrs, Siebe and Gorman in London:

The detailed reply from Airy, sent on the
following day, contains useful detail from his
own experience, including recommendation of
potential suppliers. He clearly had a high regard for Maudslay, Sons & Field, who supplied
the mechanical time ball apparatus for Greenwich, Edinburgh, Deal and Sydney (Airy,
1878):

ELECTRIC TIME-BALL FOR INDIA .– The
Indian Government having decided upon
erecting an electric time-ball and gun-firing
apparatus at Fort William, Calcutta, the
same has been designed by Mr. S. Alfred
Varley, who has had special experience in
this class of electrical mechanism … The
time-ball is 5ft. 6in. in diameter and weighs,
with its attachment, about 5cwt. It is wound
up a mast by means of a rack and pinion,
and when released falls through a space of
10ft. Attached to the ball, and beneath it,
is a rod having a piston at its lower end.
After the ball has fallen 4ft. this piston enters a pneumatic cylinder, in which it meets
with resistance from the contained air. The
air forms a cushion, and allows the ball to
finish its descent without any shock or concussion being experienced, this result be-

Acknowledging your letter of April 12, relating to the proposed erection at Calcutta
of a Time Signal Ball and Dropping Apparatus with apparatus for firing a gun, and
with clock communication for effecting
these objects:2. I have to state that the Time Signals
with which I have been personally connected (at Greenwich, Deal, Sydney) were
constructed by Messrs. Maudslays & Field,
with the usual skill of those eminent engineers, and have been perfectly successful.
3. The Time Signal at Edinburgh (which,
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ing assisted by a pressure relieving valve
in connexion with the pneumatic cylinder.
The ball, as regards its size and the space
through which it falls, is similar to those
which were erected at Charing-cross and
Liverpool in 1853 and 1854 at the suggestion of the Astronomer-Royal, to whom
we are indebted for the idea of utilizing
electricity for discharging time-balls. The
apparatus for India has been manufactured at the works of Messrs. Siebe and Gorman, Mason-street, Westminster-bridgeroad … We may add that a set of time-ball
apparatus similar to that just described is
in course of construction for another Indian
station.

was a correction to the longitude of the Fort
William time ball between the 1880 and 1898
lists. By 1904, there were three time balls in
parallel operation: at Fort William, the Port Commissioner’s Office and on the Kidderpore Docks
tower. Their locations are shown in Figure 9:
they remained unchanged between the 1904
and 1930 lists. The drop times were identical.
A 30 m tall tower had been built at Fort
William in 1824 to allow signalling by semaphore to ships in harbour (Gupta, 2013). This
was used as the tower for the second time ball
and is shown in Figure 10.
The time ball at Fort William had the highest elevation of the three Calcutta time balls.
It was 128 feet above high water, 106 feet
above ground and was stated to have had a
drop of 6½ feet. The same time ball details
were given in all lists from 1880 onwards. As
with most other Indian time balls, it was hoisted close-up five minutes before the signal.

The ball drop was stated to be 10 ft. This
was stated in Admiralty lists to be 6½ feet, so
the mast height may have been altered after
delivery to India. The article notes that a similar apparatus was being built for another location in India. The destination of this second
apparatus is not known at present.
2.5.4 The Admiralty List Entries for Calcutta

2.5.5 The Time Ball at Port Commissioner’s
Office

The list entries in Table 5 show that there was
a time ball at Fort William for the whole of the
period from 1881 to 1930. The 1880 list was
prepared at the end of that year, so it does not
necessarily indicate that the new Fort William
time ball was operational before 1881. There

The time ball at the Port Commissioner’s
Office had an elevation of 116 feet above high
water and 98 feet above ground. The drop
height was not stated.

Table 5: Simplified entries for Calcutta in the Admiralty lists.
Date

Latitude
&
Longitude

Signal

Location
of
Time Signal

1880

22° 33′ 25′′ N
88° 19′ 40′′ E

Ball

1898

22° 33′ 25′′ N
88° 20′ 12′′ E

Ball

Semaphore tower at
Fort William, 128 feet
above high water and
106 feet above
ground (drop: 6.5
feet).
Semaphore tower at
Fort William, 128 feet
above high water and
106 feet above
ground (drop: 6.5
feet).

22° 34′ 25′′ N
88° 20′ 42′′ E

Ball

1904

At the Port Commissioner’s Office, 116
feet above high water
and 98 feet above
ground.

Time of Signal
Being Made
GMT
Local Mean
Time
h. m. s.
h. m. s.
19 06 41.3
01 00 00

Additional
Details (excluding action in case
of failure and preparatory signals)
The ball is dropped every day at
01h 00m p.m. Calcutta mean time.

h. m. s.
19 06 39.2

h. m. s.
01 00 00

The ball is dropped every day at
01h 00m p.m. Calcutta (Fort
William) mean time.

19 06 39.2

01 00 00

The ball is dropped every day at
01h 00m p.m. Calcutta mean time.

Flag

On the Port Commissioner’s Office.

22° 33′ 25′′ N
88° 20′ 12′′ E

Ball

Semaphore tower at
Fort William, 128 feet
above high water and
106 feet above
ground (drop: 6.5
feet).

h. m. s.
19 06 39.2

h. m. s.
01 00 00

22° 34′ 25′′ N
88° 20′ 42′′ E

Ball

At the Port Commissioner’s Office, 116

19 06 39.2

01 00 00
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The flag is hoisted on the
semaphore tower 20 minutes
before the signal, as preparatory.
The ball is dropped every day at
01h 00m p.m. Calcutta (Fort
William) mean time.

The ball is dropped every day at
01h 00m p.m. Calcutta mean time.
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feet above high water
and 98 feet above
ground.

22° 32′ 51′′ N
88° 18′ 42′′ E

1908

Ball

Kidderpur Dock
Tower between 60
feet and 80 feet lock
entrances, 81 feet
above high water and
70 feet above ground

Flag

On the Port Commissioner’s Office.

22° 33′ 25′′ N
88° 20′ 12′′ E

Ball

Semaphore tower at
Fort William, 128 feet
above high water and
106 feet above
ground (drop: 6.5
feet).

h. m. s.
19 06 39.2

h. m. s.
01 00 00

22° 34′ 25′′ N
88° 20′ 42′′ E

Ball

19 06 39.2

01 00 00

The ball is dropped every day at
01h 00m p.m. Calcutta mean time.

22° 32′ 51′′ N
88° 18′ 42′′ E

Ball

At the Port Commissioner’s Office, 116
feet above high water
and 98 feet above
ground.
Kidderpur Dock
Tower between 60
feet and 80 feet lock
entrances, 84 feet
above high water and
73 feet above ground

19 06 39.2

01 00 00

The ball is dropped at 1 p.m.
Calcutta mean time.

1911

Flag

On the Port Commissioner’s Office.

Ball
Ball
Ball
Flag

Fort William
At Port Office
Kidderpur Docks
On Port Office

19 06 39.2

22° 33′ 25′′ N
88° 20′ 12′′ E

22° 32′ 51′′ N
88° 18′ 42′′ E

22° 34′ 25′′ N
88° 20′ 42′′ E

1930

Ball

The ball is dropped at 1 p.m.
Calcutta mean time.

The flag is hoisted on the
semaphore tower 20 minutes
before the signal, as preparatory.
The ball is dropped every day at
01h 00m p.m. Calcutta (Fort
William) mean time.

The flag is hoisted on the
semaphore tower 20 minutes
before the signal, as preparatory.

GMT
1922

01 00 00

Standard
Time
h. m. s.
01 00 00
(Local time)

Semaphore tower at
Fort William, 128 feet
above high water and
106 feet above
ground (drop: 6.5
feet).

h. m. s.
19 06 39.2

Kidderpur Dock
Tower, 84 feet above
high water and 73
feet above ground
(drop: 6 feet).

19 06 39.2

00 59 54
(Local time)

The ball is dropped at 1 p.m.
Calcutta mean time.

Ball

At the Port Commissioner’s Office, 116
feet above high water
and 98 feet above
ground.

19 06 39.2

01 00 02
(Local time)

The ball is dropped every day at
01h 00m p.m. Calcutta mean time.

Flag

On the Port Commissioner’s Office.

19 06 39.2

01 00 02
(Local time)
Standard
Time (civil)
h. m. s.
13 00 00
(Local time)

The flag is hoisted 20 minutes
before the signal.

Ball

22° 33′ 25′′ N
88° 20′ 12′′ E

Ball

Semaphore tower at
Fort William, 128 feet
above high water and
106 feet above
ground (drop: 6.25
feet).

22° 32′ 51′′ N
88° 18′ 42′′ E

Ball

Kidderpur Dock
Tower, 84 feet above
high water and 73

GMT
(civil)
h. m. s.
07 06 39.2

07 06 39.2

541

12 59 54
(Local time)

The ball is dropped every day at
01h 00m p.m. local mean time.
Indian standard time, 5.5 hours
fast on GMT, is only used in the
post and telegraph offices in
Calcutta.

The ball is dropped every day at
13h 00m 00s. local mean time.

The ball is dropped at 13h 00m
00s, mean time of Fort William.
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feet above ground
(drop: 6 feet).

22° 34′ 25′′ N
88° 20′ 42′′ E

Ball

At the Port Commissioner’s Office, 116
feet above high water
and 98 feet above
ground.

07 06 39.2

13 00 02
(Local time)

The ball is dropped at 13h 00m
00s, mean time of Fort William.

Flag

On the Port Commissioner’s Office

07 06 39.2

13 00 02
(Local time)

The flag is hoisted 20 minutes
before the signal.

Figure 9: Calcutta time ball locations in 1904 (courtesy: Google Earth).

Figure 10: A view of Fort William in Calcutta, showing the time ball tower at top left (courtesy: Klaus Hülse Collection).
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2.5.5.1 The Flag

time ball at Port Blair:
Time signal. —A ball is hoisted on the
radio tower at Port Blair 10 minutes before
the signal and dropped at lh. 40m. 00s.
local mean time, corresponding to 19h.
30m. 00s. Greenwich mean time. The
signal is made on Thursdays and Fridays
only and is unreliable.

A flag was hoisted twenty minutes before the
time ball was dropped at the Port Commissioner’s Office. This was an additional preparatory signal, heralding the raising of the time
ball close-up fifteen minutes later.
2.5.6 The Time Ball at Kidderpore Docks

2.6.1 The Admiralty List Entries for Port Blair

The Kidderpore Docks time ball was on a
tower, located between two lock entrances. It
had an elevation of 84 feet above high water
and 73 feet above ground, with a drop height
of 6 feet.

The Admiralty lists for 1922 and 1930 include
the Port Blair time ball (see Table 6) and
indicate that it was established in 1919. The
1922 entry is consistent with the Bay of Bengal
Pilot entry for 1923, transcribed above. The
drop time was the same in 1930 but was noted
as civil time with a change of origin to midnight
and use of the 24-hour clock. Standard time
was 6 hours 10 minutes fast on Greenwich.

2.5.7 The Notice in 1941
All three time balls at Calcutta were still listed
in 1941 (Sailing Directions, 1941: 115 ‒116).
By then, time signals were also broadcast by
radio.

2.6.2 The Time Ball at Port Blair

2.6 Andaman Islands

There is an obvious typographical error of 4⁰ in
the 1922 longitude, which was corrected in the
1930 edition. The time ball was only dropped
on Thursdays and Fridays and was considered
unreliable in both the 1922 and 1930 entries.

The Andaman and Nicobar Islands were governed by India. The government headquarters were at Port Blair (Bay of Bengal Pilot,
1916: 293). There was no time signal at Port
Blair in 1916, but there was a reference to time
signals at Madras, Calcutta and Rangoon on
the Bay of Bengal (Bay of Bengal Pilot, 1916:
105). The entry transcribed below was repeated in 1923 (Bay of Bengal Pilot, 1923: 314):

2.6.2.1 The Notice in 1941
A similar entry was published by the United
States in 1941 (Sailing Directions, 1941: 202).
‘

Port Blair is an excellent harbor and the
headquarters of the representative of the
Indian Government at the Andaman and
Nicobar Islands …
Vessels are not allowed to visit Port
Blair for commercial purposes except under Government contracts, and in order to
visit and trade at the Nicobars a permit
must be obtained from Port Blair.

Time signal. – A ball is dropped at the
radio station westward of South Point at 1
h. 40 m. p. m. standard time, corresponding to 7 h. 10 m. Greenwich civil time. The
ball is hoisted 10 minutes before the signal,
which is made on Thursdays and Fridays
only, and is unreliable.

The drop times in 1930 and 1941 were the
same in standard time, but this had changed
to be 6 hours 30 minutes fast on Greenwich by
1941.

An additional paragraph in 1923 confirmed a

Table 6: Simplified entries for Port Blair (Andaman Islands) in the Admiralty lists.
Date

1880
1898
1904
1911
1922

Latitude
&
Longitude

Signal

Location
of
Time Signal

Time of Signal
Being Made
GMT
Standard
Time

Additional
Details (excluding action in case of
failure and preparatory signals)

No signal listed
for Port Blair.
11° 40′ 00′′ N
96° 46′ 00′′ E
[Incorrect
longitude in
1922 list]
11° 40′ 00′′ N
92° 46′ 00′′ E

Ball

Ball

At the wireless
station.

h. m. s.
19 30 00

h. m. s.
01 40 00

At the wireless
station.

GMT
(civil)
h. m. s.
07 30 00

Standard
Time (civil)
h. m. s.
13 40 00
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Established in 1919.
About 2 cables westward of South point.
The ball is dropped at 01h 40m 00s,
local mean time, on Thursdays and
Fridays only and is unreliable.
Established in 1919.
About 2 cables westward of South point.
The ball is dropped at 13h 40m 00s,
standard time, on Thursdays and
Fridays only and is unreliable.

Roger Kinns

Time signals in India, Burma and Ceylon

3 BURMA

settlement regarding Pegu, annexed by the
British following the Second Anglo-Burmese
War in 1852. Linnaeus Tripe was the official
photographer on this mission. The pagoda
was then being used as a signal station, because of the distance at which it could be seen
by a ship coming up the river. The photograph
in Figure 12 was taken by Tripe. The circular
object hanging from a yard at the top of the
pagoda looks like a time ball, but no supporting evidence of a Rangoon time signal has
been found in notices prior to 1893. It seems
unlikely that there would have been a local
observatory or telegraphic connections that
could facilitate an accurate time signal in 1855.
The ball may have been for other signalling
purposes.

Burma was administered as a province of India
during the period of British rule. It is now an
independent country, renamed Myanmar. The
capital Rangoon, on the Irrawaddy River, has
long been an important trading port in SE Asia.
There was a time ball at Rangoon, time guns
at Rangoon and Moulmein, and later a time
light at Rangoon. A time ball at Port Blair, in
the nearby Andaman Islands, is included in the
list for India.
The locations of the Burma signals are
shown in Figure 11.
3.1 Rangoon
Table 7 shows the Admiralty list entries for
Rangoon. Those for 1898, 1904 and 1908
gave the location as “Tower of Sailors’ Home”.

3.1.2 The Time Ball at the Mayo Marine
Institute

This may have been an error, corrected in
the 1911 and subsequent lists as “Square
Tower of Mayo marine institute”. There also
appears to have been a typographical error in
the longitude shown in the 1922 list, corrected
in the 1930 list to the previously stated value.
The gun is listed from 1911 onwards.

There is no mention of a Rangoon time signal
in the 1880 Admiralty list, and the first time ball
appears to have been established on 1 October 1893 (The London Gazette, 1893: 6359):
No. 549. ‒ EAST INDIES STATION. GULF
OF MATABAN. ‒ RANGOON RIVER.
Rangoon ‒ Time Signal Established. The
Port Commissioners of Rangoon have given notice, that on 1st October, 1893, a
time signal would be established on the
tower of the Mayo Sailors' Home, Rangoon. – The signal consists of a ball, which
is hoisted close up as preparatory every
day, except Sunday, at 11h. 55m. 0s., and
dropped at noon, Rangoon mean time,

3.1.1 The Signal Pagoda
A 30 m high pagoda on Alanpya Hill is usually
known in Myanmar as Alanpya Pagoda or
Signal Pagoda. Among other names, it was
also known as Sale’s Pagoda. In 1855 a British mission was sent to Burma to negotiate a

s

Figure 11: Location of time signals at Rangoon and Moulmein (courtesy: Google Earth).
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Table 7: Simplified entries for Rangoon in the Admiralty lists.

Date

Latitude
&
Longitude

Signal

1880
1898
1904
1908

16° 46′ 00′′
96° 10′ 00′′
16° 46′ 00′′
96° 10′ 00′′
16° 46′ 00′′
96° 10′ 00′′

N
E
N
E
N
E

1911

Ball
Ball

Tower of Sailor’s Home

Ball

Tower of Sailor’s Home,
81 feet above high water
and 77 feet above ground
(10 feet drop)
Square tower of Mayo
Marine Institute

Ball

16° 46′ 00′′ N
96° 10′ 00′′ E

Time of Signal
Being Made
GMT
Standard
Time

No signal listed for
Rangoon.
Tower of Sailor’s Home

Gun
1922

Location
of
Time Signal

Ball

16° 46′ 00′′ N
96° 10′ 00′′ E

Ball

h. m. s.
00 00 00
h. m. s.
00 00 00
h. m. s.
23 54 40

GMT
h. m. s.
17 35 20

Standard
Time
h. m. s.
00 00 00

17 30 00

00 00 00

GMT
(civil)
h. m. s.
06 30 00

Standard
Time (civil)
h. m. s.
13 00 00

06 30 00

13 00 00

No signal on Sundays
No signal on Sundays
No signal on Sundays

Near Mayo Marine Institute
Square tower of Mayo
Marine Institute

Gun

1930

h. m. s.
17 35 20
h. m. s.
17 35 20
h. m. s.
17 30 00

Additional
Details (excluding action
in case of failure and
preparatory signals)

Square tower of Mayo
Marine Institute

Gun

equivalent to 17h. 35m. 20s. Greenwich
mean time. Should the signal fail the ball
will be dropped again at 1h 0m. 0s. Rangoon mean time. Approximate position,
Sailors' Home Tower, lat. 16° 46' N., long.
96° 10' E. This Notice affects the following
Admiralty Plan: – Port of Rangoon, No.
833. Also, Bay of Bengal Pilot, 1892, page
333; and List of Time Signals, 1892, page
12.

The ball is dropped at
noon, Rangoon time
The gun is fired at noon,
standard time

The gun is fired at 13h
00m 00s p.m., standard
time, except on Sundays

3.1.3 The Time Gun at the Mayo Marine Institute
A notice in 1916 (Bay of Bengal Pilot, 1916:
358) gives the same time ball location as
before and indicates that there was a time gun
as well as a time ball at the Marine Institute. It
was fired daily at noon Rangoon standard
time, 5 minutes 20 seconds before the ball
was dropped at noon Rangoon mean time.
Time Signal. – The time signal, made
from the square tower of the Mayo Marine
Institute, at an elevation of 81 feet above
high water, consists of a black ball, hoisted
close up at 11h. 55m. 0s. every day except
Sundays, is dropped at 0h. 0m. 0s. Rangoon mean time, which is equivalent to
17h. 35m. 20s. Greenwich mean time.

The Rangoon time ball appears in the 1898
Admiralty list, having appeared previously in
lists prepared in 1892. The intended position
was stated as being on the Sailors’ Home
Tower. An illustration of the Seamen’s Home
is shown in Figure 13. The date is unknown,
but it does not appear to have been a suitable
building for a time ball.

A gun is also fired (Sundays excepted) at noon Rangoon standard time, which
is 5m. 20s. before Rangoon mean time; it
is situated close to the time signal. If the
ball is incorrectly dropped, it will be hoisted to the masthead immediately, or if it
fails to drop, it will remain at the masthead,
and in either case it will be dropped at 1h.
0m. 0s. Rangoon mean time.

Notices in 1922 and 1930, giving the same
latitude and longitude indicated that the time
ball was located on the tower of the Mayo
Marine Institute. The Admiralty list for 1908
indicated that the ball was 81 feet above high
water, 77 feet above ground and with a drop of
10 feet. No details were given in the 1922 and
1930 notices, but a 1916 notice gave the location as the Mayo Marine Institute and repeated the elevation of 81 feet above high
water (Bay of Bengal Pilot, 1916: 358).

The briefer 1923 notice does not mention the
time gun (Bay of Bengal Pilot, 1923: 364):
Time Signal. (16° 46′ N., 96° 10′ E.). – A
time signal is made by means of a ball
from the square tower of the Mayo Marine
Institute.
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Figure 12: An 1855 photograph by Linnaeus Tripe showing the Signal Pagoda in Rangoon (British Library on-line Gallery No.
102).

Figure 13: The Mayo Memorial Seamen’s Home in Rangoon (Kinns Collection).
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Time. – Standard time, taken from prime
meridian Greenwich. The whole country
uses the same time, except Rangoon,
which city uses Rangoon mean time. Rangoon mean time is 5 minutes 20 seconds
behind Burma standard time.

except Sunday, at 1 p.m. Burma Standard
Time, corresponding to 6h. 30m. Greenwich civil time, on an electric signal light
rigged on the port flagstaff. The light is
switched on 2 minutes before the time of
signal; if the signal fails, the light will be
immediately switched on for about 5 minutes. The signal will then be repeated at 2
p.m.

Admiralty Lists (1922: 447 and 1930: 527)
include both the time ball at the Mayo Marine
Institute and the time gun, so the gun does not
appear to have been discontinued in 1923.
Both lists give the latitude and longitude of the
time ball as 16° 45′ N., 96° 10′ E. The gun
was fired at noon, standard time in 1922, but
this had been changed to 1 pm by 1930.

The time light in Rangoon was illuminated two
minutes before 1 pm Burma mean time and
then switched off at 1 pm. This was a daytime
signal, so must have been of high intensity.
3.2 Moulmein

A 1927 report shows that radio broadcasts
were by then used for time signals (Port Directory of Principal Foreign Ports, 1928, Rangoon
report: 723).

Moulmein did not have a time signal until at
least 1911, as shown in Table 8. A time gun
at Moulmein was noted in later Admiralty Lists
(1922: 447 and 1930: 527).

Communications. – There is a government
owned wireless station, 10-kilowatts, Marconi type, at Monkey Point, situated in latitude 16° 46′ N., longitude 96° 12′ E. Call
letters VTR; wavelengths, 600 and 1200
meters; radius, 600 miles day, 1000 miles
night. Handles Commercial messages.
Time signals, weather bulletins and storm
warnings are sent out.
(Date of report, April 1927.)

3.2.2 The Time Gun at Moulmein
In 1922 the Moulmein time gun was fired at
noon, standard mean time, but this had been
changed to 10 am by 1930. The gun location
was given as 16° 29′ 00′′ N. and 97° 37′ 00′′ E.
The Admiralty advised that the signal was
“Unreliable; should not be used for rating
chronometers. Not fired on Sundays”. These
times were different to those used at Rangoon:
the locations were separated by about 160 km,
so this may have been to avoid any possibility
of confusion between the two signals.

It appears that the time ball, time gun and
wireless signals were all available in 1927.
3.1.4 The Time Light in Rangoon
A much later notice, issued in 1941, does not
mention the time ball or time gun, which are
likely to have been discontinued some years
previously. Instead, there was a simple time
light (Sailing Directions for the Bay of Bengal,
1941: 237):

3.2.2.1 The Notice in 1941
There is no mention of a time signal at Moulmein in 1941, so the time gun appears to have
ceased operation by that time (Sailing Directions, 1941).

Time signal. – A time signal is made daily,

Table 8: Simplified entries for Moulmein in Admiralty lists
Date

Latitude
&
Longitude

Signal

1880
1898
1904
1911

1922

1930

Location
of
Time Signal

Time of Signal
Being Made
GMT
Standard
Time

Additional
Details (excluding action in case of
failure and preparatory signals)

No signal listed
for Moulmein.

16° 29′ 00′′ N
97° 37′ 00′′ E

16° 29′ 00′′ N
97° 37′ 00′′ E

Gun

Gun

GMT

Standard
Time

h. m. s.
17 30 00

h. m. s.
00 00 00

GMT
(civil)
h. m. s.
03 30 00

Standard
Time (civil)
h. m. s.
10 00 00
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The gun is fired at noon, standard
time. Unreliable: should not be
used for rating chronometers. Not
fired on Sundays.

The gun is fired at 10h 00m 00s,
standard time. Unreliable: should
not be used for rating
chronometers. Not fired on
Sundays.
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4 CEYLON

1880 Admiralty list.

4.1 Colombo

4.1.2 The Semaphore Signal at Colombo

The Admiralty list entries for Colombo are
shown in Table 9. They indicate significant
changes between 1880 and 1930.

By 1898, the ball had been replaced by a semaphore signal coloured red and white, apparently at the same location and same height,
which remained in use until after 1911. The
drop height was listed as 40 feet for both the
first time ball and the semaphore signal. This
may be correct for a small time ball, but is implausible for a semaphore signal, which would

4.1.1 The First Time Ball at Colombo
The first time ball at Colombo, established by
1880, had a small diameter of 3 feet. The
drop height was stated to be 40 feet in the

Table 9: Simplified entries for Colombo in Admiralty lists.
Date

Latitude
&
Longitude

Signal

Location
of
Time Signal

1880

06° 55′ 53′′ N
79° 50′ 41′′ E

Ball
(3 feet ø)

1898

06° 56′ 34′′ N
79° 50′ 34′′ E

Red & white
Semaphore

1904

06° 56′ 34′′ N
79° 50′ 34′′ E

Red & white
Semaphore

Flagstaff adjoining
Master Attendant’s
Office, 77 feet above
high water and 67 feet
above ground (40 feet
drop)
Flagstaff adjoining
Master Attendant’s
Office, 77 feet above
high water and 67 feet
above ground (40 feet
drop)
Flagstaff adjoining
Master Attendant’s
Office, 77 feet above
high water and 67 feet
above ground (40 feet
drop)

1908

06° 56′ 34′′ N
79° 50′ 34′′ E

Red & white
Semaphore

1911
1922

1930

Flagstaff adjoining
Master Attendant’s
Office, 77 feet above
high water and 67 feet
above ground (40 feet
drop)

Time of Signal
Being Made
GMT
Standard
Time
h. m. s.
h. m. s.
19 40 37
01 00 00

Additional
Details (excluding action
in case of failure and
preparatory signals)
No signal on Sundays and
public holidays.

22 55 38.04

04 15 00

Regulated by electrical
signal from Madras
Observatory. No signal on
Sundays and public
holidays.

22 54 00.6

04 13 23

22 45 00

04 04 22.3

Regulated by electrical
signal from Madras
Observatory. No signal on
Sundays and public
holidays. Reported
irregular and not easily
seen from outer parts of
the harbor.
Regulated by electrical
signal from Madras
Observatory. No signal on
Sundays and public
holidays. Reported
irregular and not easily
seen from outer parts of
the harbor.

GMT
h. m. s.
15 30 00
19 30 00
22 30 00

Standard
Time
h. m. s.
21 00 00
01 00 00
04 00 00

GMT
(civil)
h. m. s.
03 30 00
07 30 00
10 30 00

Standard
Time (civil)
h. m. s.
09 00 00
13 00 00
16 00 00

Semaphore
06° 56′ 00′′ N
79° 50′ 30′′ E

06° 56′ 00′′ N
79° 50′ 30′′ E

Ball
(6 feet ø)

Ball
(6 feet ø)

Master Attendant’s
Office, 103 feet above
high water and 63 feet
above ground (13 feet
drop)

Master Attendant’s
Office, 103 feet above
high water and 63 feet
above ground (13 feet
drop)
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Established in 1914 and
last altered in 1919. The
ball is dropped electrically
daily from Colombo
Observatory. On Sundays
and public holidays the
ball will be dropped at 21h
00m 00s only. The signal
can be made at other
times, by application.
Established in 1914 and
last altered in 1919. The
ball is dropped electrically
daily from Colombo
Observatory. On Sundays
and public holidays the
ball will be dropped at 9h
00m 00s only. The signal
can be made at other
times, by application.
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usually have an arm less than 10 feet long. It
is probably a typographical error. The detailed
entry for 1898 included significant additional
details (List of Time Signals, 1898: 16 ‒17):

time only (West Coast of India Pilot, 1920:
110). This had changed to three drop times in
the 1922 Admiralty list.
In contrast to the semaphore signal “The
time ball on the master attendant’s office is conspicuous.” (West Coast of India Pilot, 1920: 105).
The second time ball had a diameter of 6 ft.

Semaphore inclined as preparatory to an
angle of about 45° at 4h 10m 00s p.m.
Semaphore placed horizontal at 4h 13m
00s p.m.
Semaphore dropped (by electricity from
the Madras Observatory) at 4h 15m 00s
p.m. Colombo (Round Tower flagstaff)
mean time.
[Note. – Signal not made on Sundays or
public holidays.]
[Time is transmitted to Colombo (by electricity from the Madras Observatory
daily) at 4h 00m 00s p.m., by which the
Semaphore time is regulated.]

4.1.3.1 The Notice in 1942
There was no time ball entry for Colombo in
1942. Time signals were available by radio
(Sailing Directions, 1942: 144).
5 DISCUSSION AND CONCLUDING
REMARKS
The evolution of time signals in India reflects
development of the British Empire. The East
India Company played an important role in
establishing time signals for mariners in India.
Its activities were not controlled closely by the
British government and the Astronomer Royal
at Greenwich was likely to be unaware of time
signal provision in India and other eastern territories before 1858. The Company then became a department of state and subsequent
reports to the India Office in London included
details of time signals and their performance.
In 1860, there were time balls at Bombay,
Madras and Calcutta. Navigation guides and
lists of time signals worldwide showed the later
development of time signals in India, Burma
and Ceylon. The geographical area now includes modern India, Pakistan, Bangladesh,
Myanmar and Sri Lanka. Many cities have
changed names since visual time signals were
made redundant by radio.

There had been significant changes by
1904 (List of Time Signals, 1904: 18 ‒19):
Semaphore inclined as preparatory to an
angle of about 45° at 5m before signal.
Semaphore placed horizontal at 2 minutes
before the signal.
Semaphore dropped (by electricity from
the Madras Observatory) at 4h 15m 00s
p.m. Madras mean time.
Semaphore is also dropped (Sundays and
public holidays excepted) at 8h 15m
a.m. Madras mean time or 14h 54m 0.6s
Greenwich mean time. [Time is
transmitted to Colombo (by electricity
from the Madras Observatory daily) at
4h 00m 00s p.m., by which the
Semaphore time is regulated.]
Reported as not easily made out from
outer parts of the harbour on account of
intervening shipping. Reported irregular.

The same notice was repeated in the 1908
list (List of Time Signals, 1908: 14 ‒15), except
for the drop times adjustments shown in Table
9. Regulation from Madras Observatory was a
key feature. Poor signal reliability and visibility
led to re-introduction of a time ball. This operated in parallel with the semaphore from 25
October 1911 until the semaphore was withdrawn in 1916 (Notice, 1911; Notice, 1916).

The first time ball at Bombay was established at Colaba Observatory during 1840. It
was replaced temporarily by a flag, re-established and then moved to Bombay Castle in
1866. A controlled clock was later installed
near the time ball. A second time ball had
been installed on the tower at the Prince’s and
Victoria Docks in 1891 and became the principal signal.

4.1.3 The Second Time Ball at Colombo

An evening time gun was in operation at
Madras by 1841. A time ball at Madras was
erected in 1853 ‒1854 as a private initiative
and was adopted by Government in 1858, but
it had to be rebuilt. It was still operational in
1878. No evidence of an earlier time ball at
Madras has been found. The time ball was
replaced by a semaphore signal before 1880,
to be replaced in turn by another time ball in
1917. A time gun service continued throughout.

The Admiralty lists for 1922 and 1930 indicate
that the time ball was established in 1914, with
an alteration, possibly to signal times, in 1919.
The semaphore signal listed in 1911 had certainly been replaced by a time ball before
1920: “The semaphore signal formerly in use
has been discontinued.” (West Coast of India
Pilot, 1920: 110). Location details for the time
ball were those shown in Table 9, but the
notice, which would have been based on information distributed in 1919 or earlier, indicated that the ball was dropped at 1 pm standard

The first time ball arrangement at Calcutta
was operational in January 1835, starting as a
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noon signal which was changed to 1 pm in
1855. The apparatus ceased to work in 1862,
because of decay in woodwork which had to
be renewed. Later, there were three time balls
in parallel operation at Calcutta. A time ball at
Karachi was announced in 1874 and time balls
eventually existed there at three different
locations.

was no natural harbour there and accurate
charts were particularly important for safe navigation. Petrie had “… a small but invaluable
… transit telescope … of exquisite workmanship ...” (Topping, 1792). Kochhar and Orchiston (2017) noted that “The Observatory provided time signals for ships”. This was initially
a time gun service, with errors notified on the
following day.

An early photograph suggests that was a
time ball at Rangoon in 1855, but no supporting evidence of a time ball service has been
found and the ball may have been used for
other signalling purposes. A time ball service
at Rangoon was established in 1893 and another was established at Port Blair in the Andaman Islands during 1919. There were also
time guns at Rangoon and Moulmein, and a
time light at Rangoon in 1941. Colombo initially had a time ball, replaced by a semaphore
signal which was in turn replaced by another
time ball in 1914. Several time balls were still
operational in 1941.

The Observatory was rebuilt in 1850 and
the first mention of a time ball at Madras dates
from 1853. It was then under development by
John Kenrick, who was not on the staff of the
Observatory, and was working by January
1854. He offered it to the Madras Government
in 1854, but political instability in India may
have inhibited implementation until after 1858.
It was initially unreliable and had to be rebuilt.
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