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POCKET MICROSCOPES
HANDY ¢ PRECISE

Various models
magnify
15x to 1410x
$7.50

and up

With or
without
stand

For all types
of research
work, at home,
in the labora-
tory and afield.
Will serve the
engineer, medical
man, chemist, bio-
logist, botanist, etc.
Scientific instru-
ments with excellent
optical system.
Electric lamp attach-
ment can be supplied.

For detailed information address
Dept. S.4. 11

C.P.Goerz American Optical Co.
317 EAST 34th STREET NEW YORK

BUILD YOUR OWN REFLECTING TELESCOPE

6”7 kit contains two glass discs. 10 grades
of abrasives #80-100-120-160-180-200-250~
350-500 and fine emery. Rouge, pitch,
template and copy of instructions. Price
$6.50 f.o.b. New York. Send for free
catalog—instructions 10c.

OPTICAL DEVELOPMENT CORPORATION
1560 Broadway Dept. D New York, N. Y.

BUILD A TELESCOPE

For MIRRORS or PARABOLIZING

write to

F.L. FRAZINE 016 17th Aw. No.

St. Petersburg, Fla.

BUILD A PRISMATIC REFRACTING TELESCOPE
We will sell you raw glass and rough castings
or finished prisms and lenses and machined
castings or finished instruments.

Write for free literature and prices. Blue Prints

and Instructions Furnished.
Also, Parabolized Pyrex Mirrors.
ROBERT R. CARTER
2125 Spaulding Ave. Berkeley, Calif.

New U. S. Army sighting telescopes in
original cases. Each has four 153” achro-
matic lenses mounted in cells. Make ideal
finders or small telescopes. Reported to
have cost $90.00 each. Price $6.00 each.
New 23/4” diameter X 27” F, L. achromatic
objectives. Make R.F. type of telescopes.
Price $15.00 each.

FEARLESS CAMERA CO.

8572 Santa Monica Blvd., Hollywood, California

Try!

Price

* *

YK _THE OBSERVER'S STAR ATLAS
Good in any location. An in-
expensive Atlas for the tele-

Contains 180 objects with space for the

observer’s comments and variable star

Observations of the Planet Mars

Contains 72 drawings made with small aperture

bound. Price o.......oiiiiiiniiiiiinn

One only 2147 30x_ Cel

scope maker.
$ 1 .00
index. 5!%2” x 8'%” cloth bound.
from 1926 to 1935. 512" x 812" cloth 5c
wood stand. Complete

Used ObJectives for sale from 11%2” to 4”. Pnced
from $5.00 u
H. B. WEBB, 9251-173rd St., Jamaica, N. Y.

The Unit Sky Map with Case 50c

H. B. WEBB, 9251-173rd St., Jamaica, N. Y.

SCIENTIFIC AMERICAN

THE BEGINNER’S

CORNER

F you are tempted to jump from your first
6” telescope making job to a much
larger size, the accompanying photographs
and description by a worker who jumped

the other way and put his energies into
refinement may be worth considering. It
is a 4” made by L. J. Ashby, 437 Stone St.,
Kalamazoo, Mich., and by Mrs. Ashby, and
is equal in both design and finish to profes-
sional work. Both, we say, since we have
seen a few telescopes with very exquisite
or even over-elaborated finish but poor de-
sign. Ashby, who has been a telescope
maker for several years, writes:

“There are a few who want a really porta-
ble instrument—one which does not require
several strong backs and a truck to handle
and transport. My wife cannot conveniently
carry around even a 6”, hence this 4” New-
tonian which carries easily in the family
car and can be handled by a woman. Some
details are: Mirror made by Mrs. Ashby,
with much oral but no manual assistance on
my part. No scratches. Tripod, wood. Set-
ting circles, graduated 5 minutes and 2°.
Slow motions in both directions—in R.A.
by flexible shaft. Tube, aluminum, cork

TELESCOPTICS
(Continued from preceding page)

are all zero with exception of spherical
aberration, as in the case of the usual
Schmidt. The front surface of the solid
Schmidt behaves as a single prism face, so
that, for large field angles, a star photo-
graphs as a very short spectrum. This defect
is of no importance in spectroscopy, for
which such a glass camera is most useful.
The Harvard Observatory has under con-
struction a solid off-axis Schmidt, for which
the focal ratio has been pushed to the ex-
treme of f/0.30. The focal length is 15mm,
and the usable field 3mm linearly, or about
11 degrees. The field is still larger for re-
duced aperture.

“A variation of the Schmidt in glass is
offered by converting the spherical mirror
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lined for better temperature performance.
Rack and pinion focusing. Level and com-
pass for quickly alining polar axis. Finder,
diagonal type, 7X, 5° field. Eyepieces, 17,
17, Y4 (after Clarke, in ‘ATMA.’).
of view with 1” eyepiece, 1%4°.

Field
Tube wt.,

11% lbs., mount and counterweight, 27 1bs.
Cost, $35. Time, 210 hours.

“This little telescope resolves components
of Epsilon Lyrae with 1” eyepiece, Pi
Aquilae with 14”.”?

After all, no beginner on his maiden teles-
cope should attempt so fine a job as the
Ashbys’ but should aim to equal its design
for rigidity, especially at two vital places:
on the declination axis near the tube, where
a large cross-section is here seen, and in
the plate between this axis and the tube,
which is here amply thick.

A little telescope, but built like a watch.

NOTHER TN (which stands for Teles-
cope Gnut, socially correct designa-

tion for telescope makers,) who, after mak-
ing the beginner’s 6”, did not scorn to drop
to a 4” because of its portability, is G. F.
Hofferberth, R. F. D. 3, Dayton, Ohio, a
telescope maker of long standing and now
owner of a 12” Cassegrainian. It has a tube
of copper sheet which was rolled, the edges
scarfed and silver-soldered. The finish
(“engine finish”) was done on a drill press
with a rubber grommet, oil and emery. Hof-
ferberth made the patterns and did the
machining for the polar axis support and
bearing and for the well-proportioned fork,
but the very beginner—the absolute tyro—
need not worry about such refinements as
the latter, since easier methods are available.
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into a spherical lens surface, with a corre-
sponding change in the depth of the correct-
ing surface. Because of the small power of
a lens surface of the same radius as a mirror
surface, as compared with that mirror, the
aperture-ratio of this type camera is limited
to f/1.5 or slower. It is, nevertheless, a true
Schmidt camera. The focal surface is spheri-
cal and concentric with the lens surface.
“In the article by Hendrix and Christie,
even for the folded type, they mention a
plane focal surface, and count it among the
seven plane surfaces to be made. This is
inaccurate, for the focal surface, as in the
usual,Schmidt, is spherical and concentric
with the mirror, and should be made so.
“In the discussion of the Wright type,
which has a flat field, the authors state that
their f/1 was unsatisfactory because of
higher order aberrations. This is not alto-





