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PHOTO
EQUIPMENT...
^(^ eared to
^ I N D U S T R I A L

& SCIENTIFIC Uses
CATALOG

72 pages c r a m m e d
with THOUSANDS of
newest Photo Tools,
Cameras, Lenses, Pro-
jectors, L i g h t i n g
Equipment, Develop-
ing Equipment, En-
lorgers, etc. for the
Amateur and Profes-
sional, in every day
SCIENTIFIC and IN-
DUSTRIAL WORK.

CAMERAS— of all types! Special pur-
pose, Photomicrography, Laboratory,NEW
POLAROID LAND BACK, «tc.
LENSES— World's largest stock from
H " to 72". — All speeds, and types,
special Mounts, Lenskoting, etc.

LABORATORY EQUIPMENT —
Stainless Steel Equipment, Dryers, etc.
Write TODAY to . . .

Burke * James, Inc.
F I N ! P H O T O G R A P H I C EQUIPMENT SINCE 1197

3 3 1 5. W a b o i h A v e . , C h i c a g o 4 , I l l i n o i s , U. I , A .

P H Y S I C S M A J O R
B.S. or M.S. with or without experience for interesting, stable
research position not connected with government contracts in
pleasant combination academic-industrial atmosphere. Midwest
location. Give complete information on education, experience,
personal history and salary level so we may make immediate
decision on your qualifications for the position. Box 253.
57 East 55 St., New York 22, New York.

SIR ISAAC NEWTON
Catalogue of the Newton Collection of books, manuscripts,
and personal items in the Library of Babson Institute of
Business Administration.

20 collotype reproductions; 230 pp. $10.00 Prepaid
Order from Librarian, Babson Institute

Wellesley, Massachusetts, U. S. A.

Suspensions up to 7.5 sp. gr. formulated to speci-
fications with respect to sp. gr. and type of constituents.

New leaflet. Just out. Write regarding your requirements

R. P. CARGILLE LABORATORIES, INC.
117 Liberty St. New York 6, N.Y.

Reflecting Microscopes
Discussed at Meeting in Britain

Sir Isaac Newton originally suggested the possibility
of making a microscope using mirrors only. It will be
remembered that he believed that it was only by using
reflecting elements that achromatic optical systems
could be obtained. Robert Barker (1736), in fact, made
the first such microscope using a system of concave
mirrors. Later work was carried out in the nineteenth
century by Amici and others, the early efforts being all
directed towards the avoidance of chromatic errors.
After the successful manufacture of achromatic micro-
scope lenses, reflecting microscopes dropped completely
out of consideration.

There the matter rested until Burch, following the
mathematical work of Schwarzschild and Chretien, con-
structed practical reflecting microscopes having at least
one aspherical reflecting surface. An instrument of this
type has been in use for a number of years, but the
difficulties of making the reflecting surfaces to the re-
quired degree of accuracy (about ^o of a wavelength)
are exceedingly great.

The first two Burch-type instruments of a batch of
ten now under construction, thanks to a grant from the
Numeld Foundation, are now in use and in these the
mechanical design and construction has been much al-
tered. The aspherical mirrors (of speculum metal and
stainless steel) for both the condenser and the objec-
tive are identical in form and have a numerical aper-
ture (N.A.) of 0.65. By the addition of a special im-
mersion lens, the N.A. can be raised to 0.95 though the
system is not then completely achromatic.

In an interesting paper presented last December 18th,
at a meeting of the Scientific and Technical Group of
the Royal Photographic Society in London, Dr. Barer
spoke on reflecting microscopes and described some of
his work at the Department of Human Anatomy, Ox-
ford, using the first of these new instruments for ultra-
violet and infrared microspectroscopy.

The illuminating system for a reflecting microscope of
this type presents considerable difficulties, particularly
with regard to the provision of an aperture stop for
the condenser and in the design of a suitable mono-
chromator. These difficulties have been satisfactorily
overcome and the special monochromator now used is
noteworthy in that it embodies a grating, ruled to put
a'! the light in the first order, ultraviolet spectrum and
uses circular iris diaphragms instead of slits.

Since a reflecting microscope is perfectly achromatic

PHYSICS TODAY



29

it is possible to make adjustments visually by white
light even though the work is to be done by ultra-
violet light.

Reviewing alternative microscopes of other workers,
Dr. Barer mentioned that it had been shown by Burch
that spherical mirrors cannot be successfully employed
over N.A. 0.5 and that this had been confirmed by Grey
in America. There are also great disadvantages in these
other systems, resulting from the high obstruction ratio
of the second reflecting surface, leading to greatly re-
duced contrast and also to very restricted field of view.
Mention was made of the refracting-reflecting spherical
system of Grey, employing components made of quartz
and fluorite, and also to Grey's ultraviolet color-trans-
lating microscope. While this instrument is of great in-
genuity and complexity, its practical use may be some-
what restricted. Solid optical components were also re-
ferred to, but practical instruments such as that of
Bouwers are restricted to visual use only.

Dr. Baxer's conclusions are that the new Burch in-
struments are unique in their high performance and are
the only instruments existing which meet all the per-
mitted tolerances.

R. Me. V. Weston
S.I.M.P.L., Ltd., London

Instrumentation

College-Industry-Government Conference
The electrical engineering department of Michigan

State College, in cooperation with the National Science
Foundation, the National Bureau of Standards, the In-
strument Society of America, and the American Society
for Engineering Education, has announced an invita-
tional national collegiate-industry-government confer-
ence on instrumentation to be held on the Michigan
State campus, March 19th and 20th. The conference is
being called in recognition of the growing importance
and potential of instrumentation in research and pro-
duction, and to the national defense. Its objectives will
be: (a) to relate the role and needs of instrumentation
in production and research to college interests and re-
sponsibilities, (b) to review current instrumentation ac-
tivities in the colleges, (c) to suggest specific activities
the colleges might undertake in this field, and (d) to
suggest specific ways by which industry might assist the
colleges in these activities.

Participating in the program and representing the
sponsoring groups will be Paul E. Klopsteg, director of
the Mathematical, Engineering, and Physical Sciences
Division of the National Science Foundation; A. V.
Astin, director of the National Bureau of Standards;
Porter Hart, president of the Instrument Society of
America; and E. A. Walker, Dean of Engineering at
Pennsylvania State College. Others on the program in-
clude G. M. Rassweiler, assistant chief of the Physics-
Instrumentation Lab, General Motors Technical Cen-
ter; J. B. McMahon, Republic Flow Meters Company;
George Muschamp, vice president of Brown Instrument
Company; R. T. Sheen, vice president of Milton Roy
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UNUSUAL OPTICAL BARGAINS
600 POWER IMPORTED MICROSCOPE
An unusual value worth up to $75.00. 2 eye-pieces, 8X
and 15X—aohromatic objeotivo, 40X—rack and pinion
focusing—square stage 'iVs" * 3Ui"—revolving disc-light
mirror with Blide clamps^overall hoight 11". Comes in
sturdy, hardwood case. This mioroscopo will take standard
objectives and eyepieces, so you can build up power with
additional acconsonos. (Write for Microscope Bullotin K.)
Full money-back guarantee.
Stock No. 70,014-K $37.50 Postpaid

Imported 80 Power BABY MICROSCOPE
Only f>" high, gives astounding, Bharp definition!
Many "big" features—a real buy I
Stock #JSO,OOO-K S4.00 Postpaid

IMPORTED! SO POWER
POCKET MICROSCOPE

Polished Chrome Diagonal Bottom.
Easy to focus. Practical for all sorts
of minute, close-up examinations.
Gives wonderful, sharp, clear magni-
fication. A $7 value. Weighs approx.
2ozs. 4 H " long.
Stock #30,013-K

$3.4!) Postpaid

M I C R O S C O P E O B J E C T I V E S
Imported! Achromatic! Will fit anystand-
ard microscope. Packed in convenient,
screw-top plastic tube. Excep. value.
Stock #

30,045-K
30,046-K
30,047-K
30,048-K
30,049-K
3D.0SU-K

30,051-K

Power
5X 1

10X
20X
40X
60X

100X(oil immer-
sion)

100X (oil immer-
sion with

Iris Diaph.)

Price
i 4.00 Pd
10.00 Pd
12.00 Pd
10.00 Pd
24.00 Pd

32.00 Pd

60.00 Pd

SIMPLE LENS KITS—Include plainly written, illustrated booklet showing
how you can buildJlots of optical items... TELESCOPES, low power Micro-
scopes, etc.
Stock #2-K—10 lenses $ 1.00 Postpaid
Stock #5-K—45 lenses 5.00 Postpaid
Stock #10-K—80 lenses 10.00 Postpaid
We have literally millions or war surplus lenses and prisms
for sale a t bargain prices. Write for Catalog " K " Sent Free!
Order by Stock No. Send Chuck or M.O. Satisfaction Guaranteed

EDMUND SCIENTIFIC CORP. I

Used and endorsed by toot and die,
electronic, machine, plastics,
radio, electrical and instrument
manufacturers. A real money saver.

ENGRAVES

ROUTS

PROFILES

and MODELS

LJJfi: I SIi"ni

Bill Ffl I1BIIU
RILED m m NUMBERED RING

Specify the Green Engraver for precision engraving on
metal, plastics, wood, glass, hard rubber etc. . . . engraves
panels, name plates, scales, dials, molds, lenses, instru-
ments, instruction plates, directional signs . . . by simple
tracing from master. Routing, profiling and three Aimcn-
lional modeling indicate its versatility. Electric etching
attachment available.

Speciol attachments and
engineering service available

for production work.

FREE: Brochure—
yours upon request.

378 PUTNAM AVENUE • CAMBRIDGE • MASS.


