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An 8-inch “Jagabi”
Rheostat

UR continuously-wound Jagabi Rheostats—using

porcelain tubes—have ¢‘negligible’’ inductance
at power frequencies. Our non-inductive rheostats,
however, consist of two windings wound in opposite
directions on porcelain tubes and are, we believe, as
nearly mon-inductive as is humanly possible to build
them.

There are seventy-six standardized ratings of the
continuously-wound rheostats—up to 25 amperes
capacity.

There are forty-four standardized ratings of the

“Jagabi’”’ NON-INDUCTIVE Rheostats

cross-wound non-inductive rheostats—up to 6.6 am-
peres capacity.

These are in four different sizes—8, 10, 16 and 20-
inches long.

For full particulars on these and other Jagabi Rheo-
stats, please write for descriptive Catalog 1230-S.

JAMES G.BIDDLE CO.

[ ELECTRICAL axo SCIENTIFIC INSTRUMENTS I
1200-13 ARCH STREET.  PHiLADELPHIA.PA.

THE MICROSCOPE

By SIMON H. GAGE, of Cornell University

Revised, Dark-field Edition (1927) mow Available.

The Old and the New in Microscopy, with a spécial chapter
on Dark-field Methods and their Application.

Postpaid, $3.50
COMSTOCK PUBLISHING CO., ITHACA, N. Y.

Hyg-Speed MIXERS

Clamp to any tank, operate from light cir-
cuit, mix all li |ds, maintain even temper-
Ales ature baths. Thousands used in sizes for
Frfters, 1 to 50,000 gallon tanks.

Werite for Catalogue

ALSOP ENGINEERING COo

‘est 60th St., New York
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BIOLOGICAL and NATURAL
sy, HISTORY MATERIAL

Zoological Groups
Embryological Slides
Botanical Life Histories

Drosophila Cultures

Catalogs on request: Address

MARINE BIOLOGICAL LABORATORY

Supply Department
Woods Hole, Mass., U. S. A.

VISITRON
PHOTOELECTRIC CELLS

for SCIENTIFIC RESEARCH
These cells are noted for their high sensi-
tivity and long life.
SEND FOR BULLETIN 119
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(F': 8.5).

The standard Leica
lens. It has won
universal acclaim
among scientists,
explorers, photog-

raphers.
2.
35 mm Elmar
(F': 3.5).

About thirteen times
faster than the av-
erage wide angle
lens. Covers the
entire negative
sharply with a field
of about 69 degrees.

3.

135 mm Elmar
(F': 4.5).
Magnifies the image
nearly three times.
For long range pic-
tures it has approx-
imately the same
relative speed as

the F:3.5 lenses.

4.

50 mm Hektor
(F: 2.5).
Has twice the aper-
ture of the Elmar
F:35 with almost
equal correction.
Essential for speed
photography under

NOW . ..

FOUR CAMERAS
IN ONE

~
’l hink of all you can do with this un-
usual new camera! There is one lens for
Door Shent condn short range pictures—another for close-
s nd for short ups—a third for fast-action shots—and a
fourth for “wide-angle” work. Each lens is an Anastigmat—
the finest modern science can produce. Each takes pictures
of exceptionally sharp definition which enlarge beautifully to
12x18 inches or more. The ideal camera for pleasure, busi-
ness study. See the Leica Model C at your dealers or write

for sample contact print and catalog 1190.

REG.US.PAT.0E

Model G

36 pictures per roll of 35 mm Sfilm.
Each picture two frames in depth.
Camera is light, compact, easy to carry.
Time exposure and speeds of 1/20 to
1/500 of a second. Ideal for indexing
of specimens. Perfect screen reproduc-
tion from positives.

E. LEITZ, INC.

Dept. 0-8, 60 E. 10th Street, New York, N. Y.
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A new electric drive for tuning forks, producing pure tones of from 100 to 384

v.p.s. indefinitely at the maximum volume of the highest amplitude of the fork.

CENCO

ELECTRO-SYNCHRONISM-DRIVEN

TUNING FORK

No. F6028

TRADE MARK The nearest approach to an ideal elec-
trically driven tuning fork has been
REGTSur OFF. reached in our electro-synchronism tuning

fork. The improvements that we have
made on the original designs make possible many ex-
periments previously impossible with electrically driven
tuning forks. The basic improvement consists of an
especially designed microphone mounted in the base of
the instrument. This microphone picks up the vibra-
tions thrown from the fork, and in turn varies the
strength of the electromagnets which actuate the fork,
leaving the prongs free to vibrate unhampered by con-
tacts or springs such as were formerly used. In use the
binding posts are connected to the source of current, 4
cells of dry battery being recommended.

The synchronism that takes place is shown in a very
striking manner. Starting with an almost imperceptible
vibration, the fork gradually reaches its highest ampli-
tude, when it will continue to give forth a tone of great
purity, with absolute freedom from all other foreign
sounds or vibrations which have proved so troublesome
in forks constructed by ordinary methods. The syn-
chronism method insures the fork giving its actual tone,
a result not obtained by any other method.

In the Electro-Synchronism-Driven Tuning Fork we
Jjustly claim the following features:

1. The fork has nothing to carry.

2. The vibration is absolutely dependent upon the
natural period of the fork.

3. There are no parts of the apparatus to take up
vibrations and give any undesirable sounds.

4. The fork is actuated by a current that varies in
strength from maximum to minimum in absolute syn-
chronism with its own period.

6. The vibrating apparatus is absolutely distinct and
unattached to the fork and hence produces no distor-
tion in vibration.

As the principal object of this apparatus is to main-
tain for a considerable period a uniform tone and vibra-
tion coming from a fork having a definite vibration
period, we list the apparatus with forks of 256 vibrations.

Any of our No. F6007 Tuning Forks from Size A to
Size G (v.p.s. 100 to 384) can be used in the outfit, thus
providing the instructor with a means for securing pure
sustained tones of various pitches.

No. F6028 with 256 v.p.s. fork $22.00

For further inf deri ddress Dept. S.

Gmﬁm S@l:ﬂﬂé@ Comparne
 Lasgrarors T SuEELES
New York - BosToN - CHICAG O-TorONTO-LoS ANGELES

or when
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AMERICAN STANDARD, 1930 RESEARCH MODEL

HOT AIR STERILIZERS

OF STAINLESS STEEL

A new triple wall construction of Stain-
less steel with nickel plate trim and as-
bestos insulation. The Stainless steel is
recommended as permanently rustless and
non-corrosive under exposure to laboratory
fumes and varying degrees of moisture.

The outstanding features of this new
utensil are:

Automatic temperature control.

Re-arrangement of burners and
space between walls.

Re-distribution of air circulation
and areas of direct heat radiation.

Door provided with asbestos and
dead air space insulation.
The resulting details of performance, when

operating at a constant temperature of approxi-
mately 170°C, are as follows:

Operating sensitivity, i.e. maximum
variation in temperature at location
of thermometer bulb, is within
+1.0°C.

Operating = uniformity, ie. maximum
variation in temperature throughout
working shelf space in relation to the
temperature at location of the ther-
mometer bulb, is within = 6.0°C.

The time required to reach 170°C from room
temperature is 45 minutes, and to cool from 170°C

1618 to 60°C at ordinary room temperature is 80 minutes.
1616. Hot Air Sterilizer, American Standard 1930 Research Model, Gas Heating, inside dimensions Code
15 inches high X 18 inches wide X 18 inches deep. With automatic gas regulator, two Word
shelves and two special Sterilizer thermometers, 200°C. On angle iron stand 30 inches
i3 L U SR B O S e LTt AR R T L e I 8 SR e A O G S O 1 R e 225.00 Albki
1617. Ditto, but on low stand 9 inches high, with iron-bound asbestos mat ................ 225.00 Alboz

1618, Hot Air Sterilizer, American Standard 1930 Research Model, Gas Heating, inside dimensions
23 inches high X 26 inches wide X 18 inches deep. With automatic gas regulator, three
shelves and two special Sterilizer thermometers, 200°C. On angle iron stand 30 inches
high, 68 - ShoWa~IR HIIRERRION - £ = . iais i oo citvvi snt s o cns TG e o ST (¥:5%, 000 s, oD 275.00 Albsr

1619. Ditto, but on low stand.9 inches high, with iron-bound asbestos mat 275.00 Albvl

All prices and specifications subject to change without notice

ARTHUR H. THOMAS COMPANY

RETAIL—WHOLESALE—EXPORT
LABORATORY APPARATUS AND REAGENTS

WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A.
Cable Address, BALANCE, Philadelphia "
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THE FUNCTION OF RESEARCH IN ENGINEERING
EDUCATION!'

By Professor DUGALD C. JACKSON
MASSACHUSETTS INSTITUTE OF TECHNOLOGY

. . .. to sift the grain from chaff,
Get truth and falsehood known and named as such.

MoRre than thirty-five years ago Dr. Robert H.
Thurston, then director of Sibley College, was a guest
at the University of Wisconsin where I was a youth-
ful and rather new member of the faculty trying to
build up suitable laboratories of electrical engineer-
ing with inadequate funds. We had much extempori-
zation by teachers and students in the use of equip-
ment. This brought to the surface the peculiarities
of each piece of apparatus used in unusual relations,

1 Address delivered at opening session of thirty-
ninth annual meeting of the Society for the Promotion

of Engineering Education, Lafayette, Indiana, June 17,
1931

and we were having a grand time experimentally
determining the reasons for various observed phe-
nomena which hitherto had not been fully explained.
Dr. Thurston walked about our few and meager
machines while I told him what we were doing with
them and how they served as elements of student
work. Then he simply remarked that he was pleased
to find us “carrying on so much research”.

I confess that this remark of his struck me with
rather profound surprise and the impression that it
gave me is still rather vivid. We (the teachers and
students in electrical engineering) were testing and
investigating various strange or unfamiliar effects,
but this was all in course of satisfying our euriosity
regarding unexplained features of the instrumentali-
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McGraw-Hil/

has just published
a new second edition of

A HISTORY of CHEMISTRY

By F. J. Moore

Late Professor of Organic Chemwtry, '
Massachusetts Institute of Technoloyy,

revision prepared by
W. T. Hall

Associate Professor of Amnalytical Chemistry,
Massachusetts Institute of Technology

International Chemical Series

324 pages, 5% x 8, illustrated, $3.00

Professor Moore’s HISTORY OF CHEMISTRY has been widely used in colleges
and is widely known among chemists in industry.

The book is a treatment of the historical development of the important theories
of chemistry and the personalities of the great men whose efforts have contributed to
that development. '

In this revision much new material has been added. Recently discovered data
have in a few cases necessitated the restatement of facts. For example, it is pointed
out that alchemistic doctrines prevailed in China as early as they appeared in Egypt
and that the renowned Basilus Valentinus probably never existed, his reputed writ-
ings being undoubtedly the work of several scholars who lived about a century later.

Brief biographical sketches of a number of brilliant chemists who died during
the last twelve years are given. An additional chapter is devoted to Americans who
did much to develop chemistry in this country, no mention being made however, of
a number of eminent scientists who are still alive.

Send for a copy on approval.

McGRAW—HILL BOOK COMPANY, Inc.

Penn Terminal Building

370 Seventh Avenue, New York




