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One of the first problems investigated at the start of the 200-inch telescope project 
was that of a suitable site. Extensive tests of climatic and ‘seeing’ conditions at some-
dozens of sites in the semi-arid south-western part of the United States led to the 
selection of Palomar Mountain. This is a flat-topped mountain some 10 x 20 km. in extent 
located 150 km. south-east of Los Angeles. The altitude of the telescope is 1700 m. 
Temperature conditions are very stable with a diurnal range of about 6° C. and observing 
conditions during the past two years have proved to be at least as satisfactory as those 
at Mount Wilson 

The optical systems of the 200-inch telescope are of the conventional type, the main... 
200-inch mirror being a paraboloid of focal length 16-5 m. and focal ratio 3-3. The main^ 
new feature arises from the size of the telescope Thus instead of a Newtonian mirror, an '• 
observing cage, 180 cm. in diameter, is located in the centre of the beam at the prime 
focus of the main mirror. Such a cage provides ample room for the observer and obstructs . 
no more light than a Newtonian mirror. The secondary mirrors for the other foci are 
mounted in the lower part of this cage. These include a Cassegrain mirror which forms ah 
image just back of the centre of the main mirror with an effective focal length of 80 m: 
and two coude secondaries each of which provides a focal length of 150 m. One of the 
coude mirrors is for use at declinations below + 430 for which the light is reflected down 
the polar axis with one flat mirror at the intersection of the optic and polar axes. The 
second coude mirror is for use at higher declinations for which three flat mirrors are 
required to reflect the beam around the main mirror. 

A paraboloid reflector of focal ratio FjD = yZ has so much coma that the field of good 
definition is only I - I | cm. in diameter. To eliminate this coma Dr F. E. Ross has designed 
several corrector lenses to be mounted in front of the photographic plate. These yield 
well-corrected fields of 9-15 cm. in diameter and also provide for a variety of focal ratios' 
in the range from F\D = 3-6 to 6-o. 

The use of the Ross lenses, however, placed very stringent requirements on the design , 
of the telescope tube because of the necessity of maintaining accurate collimation between 
the main mirror and the Ross lens at the other end of the tube. While flexure of a structure . 
of this size cannot be completely eliminated, the tube was designed in such a way that, ' 
as the telescope is turned from the zenith to the horizon, the mirror and the cage deflect, 
parallel to each other and by the same amount.' Extensive tests have shown that in no 
orientation does the intersection of the axis of the main mirror with the corrector lens' ' 
depart by more than £ mm. from its mean position. 

The telescope tube including the mirror and its mounting weighs 140 tons. It is' 
mounted in a yoke with a large horseshoe bearing 14 m. in diameter at the upper end to 
permit the telescope to reach the pole. The yoke and tube weigh over 500 tons. The 
bearings at both the north and south ends are of the oil-pad type into which oil is 
pumped at high pressure, so that the telescope is floated on a film of oil about A mm: ' 
thick Friction is so low that a force of 1 kg. applied at the large horseshoe bearing will 
turn the instrument about the polar axis. •• . 

The tracking drive is controlled by a vibrating string with a 60-cycle frequency. The . 
current induced by this string is amplified and used to drive a small synchronous motor 
connected with suitable gearing to the main worm-wheel of the telescope. The rate of 
drive may be modified to correct for atmospheric refraction by sending a current through 
a coil which reacts on a magnet attached to the string, thereby changing the tension. . 

Selsyn motors transfer the position angles of the telescope to dials located at the main 
control desk and at all observing positions. These include computing mechanism which • 
provides direct reading of the right ascension rather than of the hour angle. 
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