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ON THE MODERN REFLECTING TELE­
SCOPE, AND THE MAKING AND TEST.

ING OF OPTICAL MIRRORS.

By G. W. RrrCHEY.

INTRODUCTION.

THE present paper describes the methods employed by the writer in the optical
laboratOl'y of the Yerkes Observatory in making and testing spherical, plane, para­
boloidal, and (con vex) hyperboloidal minors. On account of the very great import­
ance of supporting mirrors properly in their cells when in use in the telescope, a
chapter is devoted to the description of an efficient support system for large mirrors.
Intimately related to this, and equally important, is the subject of the mounting--:-tbe
mechanical parts-of a modem reflecting telescope; accordingly, the final chapter
is devoted to a consideration of this subject.

CHAPTER I.

DISKS OF GLASS FOR OPTICAL MIRRORS.

. No greater mistake could be made than to assume that cheap and poorly
annealed disks of glass, 01' those with large striro or pouring marks, are good enough
for mirrors of reflecting telescopes. While I am not prepared to say that optical
glass of the :finest quality must be used for mirrors in ordel' to secure the best
attainable results, it is evident that a very high degree of homogeneity and freedom
fr0111 sti'ain is necessary in order tbat the figme of mirrors shall not be injuriously
affected by changes of temperature, If it were not necessary to consider the ques­
tion of cost, I should advise the use of the :finest optical (crown) glass always, in
order to be as fl'ee as })ossible fl'om risk; usually considerations of cost would, in
the case of large mirrors, make it necessary to choose between such an optical disk

I of a given size and a somewhat larger one or the kind furnished by the St. Gobain
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Company, for example. The diagonal plane minor of a Newtonian, and the convex
mirror of a Cassegrain reflectol', should always be made of the best optical glass,
since the expense for thr.se is comparat,ively slight.

The writer has used many disks made at the celebrated glass·wol'1\:s of St.
Gobain, near Paris, of sizes from 8 inches in diameter and It inches thick, to
the great one shown in the plates accompanying this article, which is 5 feet in
diameter and 8 inches thick, and which weigh::; a tOll. All or these dii:lks ale
beautifully free from bubbles aiH} large strioo, and are fail'1y well annealed, con­
sidering their great thickness. It is a most encoUl'flging fact that the quality of
the 5·foot disk is not inferior in any respect to tbnt of disks of 8, 12, 20, 24, and
30 inches diameter which I have used. The makers of the 5-foot disk have re­
centlyexpressed their readiness to undel'take £01' us It 10·foot llisk, one foot thick,
which they think could now be made as perfect in all respects as the 5-foot disk.
In ordering these disks it is always specified. that great care be given to thorough
stirring and thorough annealing. I have no doubt that in the case of very large
and thick disks the makers could be prevailed upon to gi \'e even greater care to
these points than is now given.

.A very important point is in regard to the best thickness of optical mirrors.
As a result of experience in making and. llsing many mirrors of 24 and 30 incheA
diameteJ', in which the thickness of the several disks varies from one·twelfth to
one·sixth of the diameter, I have no doubt that the thicker disks are always prefer.
able, provided that they are as homogeneous and well·annealed as the thinner ones.
The thinner minors suffer much greater temporary change or curvature from the
very slight heat generated dUl'ing the process of polishing; and they are undoubt.
edly more liable to suffer temporary disturbance of figure from changes of tern.
peratUl'e when in use in the telescope. In the cases of the large paraboloidal mirror
of a reflecting telescope, and the large plane mirror or a coelostat 01' heliostat, which
should always be supported at the back to prevent flexure, the thickness should. not
be less than one.eighth or one·seventh of the diameter; in the vvriter's opinion the
latter ratio leaves nothing to be desired. In the cases of the small diagonal plane
mirror and the small com-ex mirror, vvhich cannot easily be supported at the back,
the thickness should be not less than one-sixth of the diameter.

All mirrors should be polished (not figUl'ed) and silvered on the back as well
as on the face, in order that both sides shall be similarly affected by tt~mperature

changes when in use in the telescope; for the same reason the method of snpporting
the large mirror at. the back, in its cell, should be such that the back is as fully
exposed to the ail' as possible.

CHAPrr'ER II.

THE OPTICAL LABORATORY OF THE YERKES OBSERVATORY.

A LARGE, well-lighted room, 70 feet long by 20 feet witle, in the north
basement of the Obsenatory, was clesigned for the optical laboratory. The floor,
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