HISTORICAL NOTES

Bhavnagar Telescope: the most widely travelled telescope in the

country

N. Kameswara Rao, Christina Birdie and A. Vagiswari

In the last decade of the 19th century Maharaja Takhtasingji Observatory was built at Poona (1888-1912)
under the supervision of K. D. Naegamvala, with the grant from Maharaja of Bhavnagar (from where the
name Bhavnagar Telescope must have originated). The story of this telescope from its inception to the
current status is traced. Indian Institute of Astrophysics Archives has been extensively used to resource

information for this note.

Some telescopes are better known for the
adventure and experiences they provided
than the astronomy done with them. One
such telescope is the Bhavnagar Tele-
scope of Maharaja Takhtasingji Observa-
tory, Poona (now non-existent). It spent
more time sitting in boxes and travelling
across the country than looking at the
sky.

It started its career as a 16%2 inch New-
tonian telescope, one of the first few
reflecting telescopes that was ever
made’. It was a Grubb telescope manu-
factured by the famous Dublin telescope
makers (see note 1). The order for the
telescope was placed probably when K.
D. Naegamvala from the College of
Science, Poona, under University of
Bombay visited Howard Grubb in July
1884 at Dublin. By 1885, Grubb appar-
ently mentioned to Gill that he is already
building a 16% inch reflector for Bom-
bay and also a Grubb spectrograph®. The
choice of this odd size for the aperture of
the telescope might have something to do
with the availability of a 17-inch reflec-
tor tube which might be a part of the
‘twin equatorial telescope’ (a combina-
tion of reflector and refractor on the
same mount) designed by Grubb. Ac-
cording to Glass ‘The tube of this tele-
scope may have been one of these which
formed part of the “Twin Equatorial
Telescope” at the Manchester Exhibition
in 1887. It was then described as a 17-
inch reflector, and since there is no
record of such a telescope anywhere else,
it can probably be identified with the
Poona instrument.’ Naegamvala®? de-
scribed the telescope as ‘The principal
instruments are a 16% inch silver-on-
glass Newtonian by Sir H. Grubb, with a
4-inch finder attached and a 6-inch equa-
torial refractor by elder Cooke... they are
provided with several spectroscopes by
Grubb, Hilger, Brown and others. ...It is

intended at present to restrict the work of
the observatory to certain branches of
spectroscopic research together with oc-
casional observations of comets.” The
telescope was not only used with it
‘silver-on-glass’ for observation but also
‘with it silvering removed from the glass
parabolic mirror’ for observations of
transit of Mercury during 9 May 1891
(ref. 3). We wonder where the next sil-
vering was done to the mirror? Probably
when it was sent back to Grubb.

‘Before being shipped to India it along
with the 250 pounds dome was inspected
in 1887 or 1888 by Thomas Cushing,
F.R.A.S. at India office’s Lambeth ob-
servatory. The building at Poona was
ready in 1888 but the telescope was not
installed till the end of 1890 (ref. 4).

After 1894, the telescope took a dif-
ferent ‘avatar’, it became a Cassegrain
telescope of 16% inches. ‘Some spec-
troscopic work of preliminary character
was done during 1891, but it was found
that the instrument used was altogether
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lacking in stability and was very weak in
its driving parts. It was thereupon re-
turned to Sir Howard Grubb for radical
alterations’ (Lockyer as quoted by Koch-
har®). Probably the telescope was unable
to take the weight of the spectrographs at
Newtonian focus. When it came back
from Grubb it became ‘a Cassegrain ref-
lector of 127-inches focus’. Usually it is
not easy to convert a telescope from a
Newtonian to a Cassegrain one because
it requires the primary mirror to have a
central hole in it and making a hole in
the mirror after it has been figured is
risky and could spoil the same. Fortu-
nately the design of the Grubb photo-
graphic reflectors of that period had their
primary mirrors with a central hole for
viewing the focusing arrangement (on a
screen at the top end)®. Existence of this
hole in the design proved to be advanta-
geous for later arrangements.

In the next ‘avatar’ the telescope had
transformed into a 20-inch aperture one
(Figure 1). Naegamvala paid another vis-

20" Reflector telescope f/13 system

Figure 1.
private commun.).

CURRENT SCIENCE, VOL. 106, NO. 4, 25 FEBRUARY 2014

Optical layout of Bhavnagar Telescope (R. Rajamohan and J. P. A. Samson,

617



HISTORICAL NOTES

it to Grubb during September 1896,
probably to get the upgrade done by re-
placing the 16% inch mirror with a 20-
inch A. A. Common’s mirror. Although
there are no records of what transpired
with Grubb, but in a letter dated 10
October 1896, addressed to W. H. M.
Christie, the Astronomer Royal, Naega-
mvala states ‘By April next the equip-
ment of my observatory will consist of a
20" Reflector 11'3” focus with a six-inch
guider mounted on a stand very nearly
the same as that of Grubb’s 13" astro-
photographic telescopes.” The telescope
with its replaced mirror arrived in Poona
some time in 1897. It certainly was
available before January of 1901 as
stated in a letter by Naegamvala to
Christie®®.

All of the astronomy done (published)
with the telescope during its life at Poona
was accomplished when it was a 16%
inches telescope. A growth in size hardly
helped in spite of several assertions by
Naegamvala, who resolved to carryout
observations, but it did not result in any-
thing significant. Most of the observa-
tions reported during this period refer to
photographing few nebulae from John
Herschel’s catalogue, e.g. M8, Nebula in
Virgo. One of the first spectroscopic in-
vestigations with the telescope was re-
lated to the observation of [OlII] line of
5007 A in Orion nebula, which con-
firmed that the line is sharp and narrow
and not ‘flauted’ (faded as molecular
bands) thus negating ‘meteoritic hypo-
thesis® as proposed earlier by Norman
Lockyer’. It is strange that the spectros-
copic observations of Nova 1901 Persius

(= GK Per) obtained by Naegamvala
were carefully observed with ‘Vogel and
Mclean spectroscopes of varying disper-
sions applied to the 16-inch guiding tele-
scope of the photographic reflector of the
observatory® and not the 20-inch tele-
scope (see note 2). Naegamvala observed
P-Cygni type lines in the spectrum with
emission and absorption for the H | Bal-
mer lines and lines of He 1. (Incidentally
the focal length of the 16% inch reflector
was quoted differently at different plac-
es. Initially it was 127-inches* and in a
letter written by Naegamvala dated 25
April 1895 (addressed to the Astronomer
Royal) mentioned as 122-inches®°.)
After the retirement of Naegamvala,
the Maharaja Takhtasingji Observatory
was wound up and all its equipment, in-
cluding the Bhavnagar Telescope were
put in boxes and sent to Kodaikanal Ob-
servatory in 1912 by order of the Gov-
ernment of India. This widely travelled
telescope is now in our possession for
more than 100 years. The largest tele-
scope in the country (at that time) se-
curely remained in boxes for over three
decades until Das'® took interest and in-
itiated its revival in 1949. The telescope
was reassembled with missing parts be-
ing re-fabricated and erected by 1951 as
part of the golden jubilee celebration of
the Kodaikanal Observatory. The Kodai-
kanal Observatory was invited by the
International Mars Committee to join the
worldwide photographic and visual
patrol of the 1954 opposition of Mars.
The reactivated Bhavnagar Telescope
was the main instrument that was used
for these observations, which were pub-

Figure 2.
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Bhavnagar Telescope at Leh.

lished in Kodaikanal Observatory Bulle-
tin No. 154 (ref. 11).

Soon after his arrival at Kodaikanal as
Director, M. K. V. Bappu built a spec-
trograph for the telescope that formed the
basis for several studies in stellar spec-
troscopy. Spectra of Wolf-Rayet stars,
hot stars in associations, binary stars,
Nova Delphini of 1967, comet lkeya-
Seki were some of the areas that were in-
vestigated using the telescope at Kodai-
kanal.

The telescope next arrived in Kavalur
observing station in 1978 without its
original mount and was substituted with
a ‘home-made mount’. It took another
six years for the original mount to arrive
at Kavalur. During these years spectros-
copic work on few Be stars and Beta Ce-
phei-type stars'? was carried out.

During early 1980s proposals were
made for a high-altitude national obser-
vatory to carry out infrared astronomy.
The Department of Science and Technol-
ogy, New Delhi funded a project to in-
vestigate sites in Ladhak, particularly
around Leh for this purpose. J. C. Bhat-
tacharyya, then Director of the Indian In-
stitute of  Astrophysics, Bangalore
offered to loan the celebrated Bhavnagar
Telescope to be used for site exploration
as well as to perform certain astronomi-
cal studies. The telescope was installed
at Sakar village, 3 km from Leh, by Oc-
tober 1984 (Figure 2). It remained there
till November 1988, serving the needs of
site evaluation from photoelectric obser-
vations of stars for estimating variations
of atmospheric extinction, seeing, etc. for
several years®*. Few variable stars have
also been monitored™® during this time.
Finally, it was realized that Leh is not the
best place for optical studies (see ref. 16
for the final report of this experiment).
The Bhavnagar Telescope has been
brought back after its high-altitude mis-
sion and presently stays in boxes in
Kodaikanal.

Bhavnagar Telescope remained the
biggest telescope in the country from its
arrival at Poona in 1888-90 till about
1968. It took different forms and confi-
gurations and remained the only spec-
troscopic  telescope for night-time
astronomy in the country for several dec-
ades. It travelled widely, at least twice to
Dublin, after arrival in Poona, and then
to Kodaikanal. From Kodaikanal it went
Kavalur and then to Leh and back to
Kodaikanal.
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The telescope constantly provided
challenges to the observers. However, it
did produce results, two Ph D theses and
several papers have been published using
this facility. It is hoped that the Bhavna-
gar Telescope, with such a colourful his-
tory, would be up and running again in
the near future.
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study and an image of the remnant with
2-m Himalayan Chandra Telescope.
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CORRIGENDUM

A doyen of Indian botanists: H. Y. Mohan Ram

R. Maheshwari, K. R. Shivanna, R. Dore Swamy, K. Sankara Rao and Gita Mathur

[Curr. Sci., 2014, 106(2), 305-309]

Prof. Mohan Ram writes:

On page 305, paragraph 2, 5th line onwards—I did not go to Agra after obtaining my Master’s Degree under the guidance of
P. Maheshwari (P.M.). | went to B.R. College, Agra for obtaining my M.Sc. degree under the guidance of Dr Bahadur
Singh, a former student of P.M. After M.Sc., | came to Delhi and joined the Department of Botany in 1953 and also carried
out research on the ‘Post-fertilization changes in the ovules of some Acanthaceae’. As I was assigned a lot of teaching work
besides looking after the herbarium, maintenance of the department etc., my thesis was somewhat delayed and the award
was made in 1959. | had left for USA in 1958.

On page 309, column 2, line 20—°It has been said that even the most traditional branches of biology — systematics,
anatomy, embryology and physiology ... “classical” *. Actually, | have quoted these sentences from the book of Ernst Mayr
This is Biology. I have published these sentences in ‘A passion for plant life’ (J. Biosci., Vol. 27, No. 7, December 2002).

I have mentioned the name of Ernst Mayr.
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