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will cold press the wax to shape, and it will e.asiIy ~e seen fr?m 
the appearance of the squares when the mIrror IS touchlllg 
them all over and they are to shape. ,A supply of rouge and 
water is then put on the tool and the polishing proceeded 
with as before. 

As will be seen this polisher is more tr.ouble to make than 
the paper one, but it is very good to polish with. In my next 
paper I will describe how to test the mirror when the polish 
has reached the stage described above. 

The Erection· of an Observatory. 
BY 

REV. J. MITCHELL, M.A., F.R.A.S. 

WHILST in London last year I saw advertised for £35 in the 
English M echanic-a weekly paper, price 2d., every amateur 
astronomer should take--a 5" Cooke Equatorial with Declina­
tion and Right Ascension Circles, verniers· and slow mot.iollS 
but without" Driving Clock." ThiS I at once saw was a 
bargain. So I wrote to the owner, soon came to terms and 
purchased the same, fir~t taking the ~recaution to have it 
examined and tested optlCally by a practlCal astronomer, even 
though it was a Cooke. . 

The question of mounting th.e instrument arose as soon as 
I returned to India. The:re are a good many trees outside 
the College compound, and it· was therefore necessary that 
the telescope should be well elevated to command a good 
horizon. To have built. the observatory directly on the 
ground would have meant expense beyond my means, so I 
decided to build on the roof of my bungalow. It is weH in 
this country to be a~ near as possible to one's hobby. I might 
have found a higher building than the bungalow but that 
would have been at a little distance, and further it would 
have meant that many a night now given to the telescope 
would have been lost owing to lack of desire on account of 
sheer weariness of body to. go even across the College com­
pound. In this enervating climate one must accommodate 
oneself to the prevailing conditions, otherwise nothing will be 
done. Having fixed upon the site, I decided to put up a sub- , 
t>tantili\>l round brick building and dome with an annexe for a 
~mall ,Transite Instrument and Sidereal ,Clock. 
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Sketch I.-The first problem to solve was how to get over the 
difficulty of building so that there would be little or no pressure 
on the roof proper. We proceeded thus. We selected a point 
where two walls crossed. Then we put up low curved arches 
from wall to wall. Next we put two swinging beams 6" X 3" 
across the wall for the Transit House about 51' apart and built 
arches from the ends of one beam to the ends of the other 
beam and then on to the wall. Thus the entire house really 
rests on the cross walls of the bungalow. The inside measure' 
of the house carrying the dome is 10 feet, and the small Transit· 
Room is 6' x 11'. The walls are 10" in thickness and 7' high. 
The photograph shows the general appearance of the Observa­
tory, both of the dome and the Transit Annexe. 

Dome, Sketch 2.-The skeleton framework of the dome is 
built up of 2" X 1" angle iron, but the angle iron forming the 
basis of the framework is a little stronger, viz., 2i" xi". 
Here it may be asked" Why put up such a heavy dome ~ 
Would not a very much lighter one have served your purpose 
and been much cheaper ~" My answer is this: "Here. in Bankura. 
we have in the hot weather, especially in May, very violent. 
wind storms ; . a light dome would be in danger of being tom 
to pieces or blown away; and even with this hea'Vier dome· 
special precautions have had to be taken to prevent the dome 
from being lifted off the wheels." This point will be referred 
to later. 

On the top of the wall, which tapers up at this point,. 
rests a beam, 5" X 3" bent round and bolted down by means 
of four bolts built into the wall. This beam forms the roof 
of the entrance doorway, the two windows of the Observa­
tory and partly of the roof of the doorway leading into the 
Transit Annexe. On the top of this is riveted' a 2" trolley 
rail bent round to fit the beam. The bending of the beam. 
trolley rail and angle iron was done on the spot as follows : 
There happened to be standing near the workshop a tree which 
forked about 4 feet from the ground. At this iunction we cut 
out a grove first to fit the beam. Into this hole we inserted the 
end of the beam, and with the help of hal£ a dozen coolies we 
bent it cold a little way. Then we pushed it in a little farther 
and bent it again, and this we continued until the beam 
approached the size of the templet which we had accUl'ately 
prepared. We next withdrew it from the tree and worked it 
up to its true curve on the anvil. We bent and worked up the 
trolley rail in the same way. Thebeam was made of one piece. 
but such a long length of trolley rail we could not get. 
The ends of the beam and the ends of the sections of the rail 
were bolted together by means of plates one on each side of 
each joining. 
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The bending of the angle iron was a harder matter, 
especially the lower 2f' circular portion. This gave us a grea,t 
deal of trouble. Angle iron has a habit of twisting up like 
a corkscrew when bent according to this pnmitive method, 
but eventually we got it near the size by a considerable usc 
of the heavy hammer on the anvil. Wo cannot, however, 
claim that the curved angle iron approaches tho accuracy 
of the beam or rail. All the portions of angle iron forming the 
framework of the dome were bent in this way, and we rejoined 
when this part of the work was over. The boring and fitting 
up of the portions were all done on the spot. 'l'his WltR 11 big 
piece of work, for we had over 500 holes to boro through t.ho 
!" metal. The part of the framework reserved for tho Hlllttter 
consists of two unbroken semi-circular bars of angl(l iroll 2 
feet apart. To collect the ends of the other swinging bIL!':'! W(} 

prepared a circular plate of iron ·ik" thick and cut t,hiK into 
four sections. These plates slightly hollowed l'C~t. on ",nd Itrc 
bolted to the top of the angle iron on e}1ch side of tho Ahut.ter 
and receive the ends of the bars. '1'ho Hgure will make this 
clear. 

Over the angle iron we bolted battens of teakwood :Jr 
x f' with rabbet joints, and over this we nn,ilod fL covel'ing"of 
sheet zinc which was afterwards given t.wo COrl,tR of pa,int. 
We might have put canvas inst.ead of zinc but in the long run 
we shall gain by having put down zinc. The ren,Hon W(' hn,vo 
put battens of wood on the angle iron is beMuso of tlw hMt, in 
April, May and June. The temperature often rises to 115" Ii', 
in the shade. 

Shutter.-The shutter was a great problem for Rmm~ time. 
I discussed the matter with several well-known ('nginC()rll in 
Calcutta, and they deprecated the fixing of {~ Hlidillg arrn.ngc­
ment. 'l'hey advised me to make the shutter in t,hroe P111'tl:l to 
open outwards like doors. This appeared to tno to luwo one 
advantage only. It would be water-tight, but on tho otlwr ha,nd 
it appeared a clumsy arrangement as it would necm-lHitate u. 
number of levers along with probably three pairs of ropes. 
So I determined to try something simpler. We hl~ve ltdopted 
the following plan, we fixed small brass rollers I" X t" on tho 
inner sides of the two angle iron ba,rs right round ltbout 1 ft. 
apart. These rollers revolve on i" bolts screwed into tttppod 
holes in the iron. The slide is made o£ i" iron, If' brOltel 
with a piece of iron the same size riveted on at the endi:! , .. nd 
covered with battens and zinc sheeting. '1'ho shutter rolls 
round the inside of the dome. The Calcutta engineofl::l said 
such a, shutter would not work as no arrangoment could be 
devised for lifting it. A rope over a pulley at the top of the 
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dome would pull the shutter inwards instead of upwards, and 
so it proved at first, but we got over this difficulty by fixing 
a roller actoss the shutter about 15" from the bottom on each 
side. In the case of the "open" side of the shutter this roller 
is moveable and can be " unhooked," hut it is fixed on the 
other side. 

Sketch 3.-The rope fixed to the bottom of the shutter 
now passes over this roller, and thus the direction of the lifting 
force is almost vertically upwards. This has solved the prob­
lem. The shutter lifts easily. Two pulleys have been fixed 
at the top of the dome under the shutter, and two ropes pass 
over these pulleys-one for lifting and the other for lifting 
when on the other side. One lifts and the other steadies and 
then reversed. We use strong leather punkah ropes for this 
purpose. The shutter works quite easily and gives no trouble. 

Sketch 4.-The dome rests on four trolley wheels. We 
made a pattern of a wheel 9" in diameter and had them cast 
and turned in Calcutta. Two of these wheels (opposite to each 
other) work loose on their axles, but in the case of the other 
two the wheels are fixed on the a.xles which project into the 
room. At the end of each of these axles is fixed a large but 
light wheel, just low enough to be reached by the observer. By 
turning one or both of these wheels the dome is revolved. 
Fears were expressed that the Wheels would slip, that a rack 
and pinion arrangement would be necessary. Occasionally 
the wheels do slip, but a twist on the wheel opposite is always 
sufficient to start the dome again. The dome revolves so 
lightly that it can easily be pushed by hand without touching 
the wheel. The arrangement is quite a success. 

The shutter for the Transit consists of two windows at the 
sides, four folcling doors above resting, when, closed, on the 
windows. 

. To prevent the dome fr~m being blown off the. rail eight 
clips (angle 'iron 6" X 2/1 X til) are bolted to the main angle 
bar forming the basis of the dome. These project under but 
do not touch the edge of the beam on which rests the trolley 
rail. The dome is thus absolutely secured against the worst 

'storm. (Fig. 4.) 

Apart from the instruments the observatory has cost 
Rs. 780. 

Bankura. J. MITCHELL. 
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