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MECHANICAL POWER? .

I mave selected for my address to-night the sub-
ject of power—mechanical power—because I believe
even workers in science do not fully appreciate the
extent to which our present-day ecivilization is de-
pendent upon this produet of science. It is onmly
within a ecentury, however, that mechanical power has
become so great a factor in our daily lives.

A century is a very short period in eomparison
with the number of years man has inhabited this
earth. TUp to within about a century ago, man truly
obeyed the biblical injunction to earn his bread by
the sweat of his brow, for the great majority of men
and women were slaves or serfs. The Greek and
Roman civilizations rested on slavery. Athens had
400,000 slaves to 100,000 free citizens. The indus-
tries of Rome were run almost entirely by slave labor.

In the latter days of the Roman Empire, water
power became sufficiently developed to compete with
slave labor, and “water mills” gradually displaced
slave labor in the bakeries, in irrigation and in saw-
ing marble. During the middle ages, mechanical
power from water wheels and wind mills was ap-
plied in grinding grain, in metallurgical processes
and in mining and quarrying, but to a limited extent
only. :

By the end of the seventeenth century, the coal-
mining industry reached appreciable proportions in
England and on the continent. As the mines were
worked to greater depths, the pumping of water
from them became a serious problem. The pumps
were operated by horses—as many as 500 horses
being employed at one mine for this purpose. The
expense of pumping became so great that many mines
were abandoned. This situation was relieved by the
invention of the steam-pumping engine—that of Sav-
ery in 1698 and of Newcomen in 1705.

Economie conditions at this time—the first half of
the eighteenth century—are indicated by the average
wages of a skilled workman in England, about $2.40
a week. Wheat varied from $1.00 to $1.50 a bushel.
Thus, the carpenter or mason could earn only from
two to three bushels of wheat for his week’s work.

Before the eighteenth century, man used only a few
elements of machines and ecrude combinations of them.
In the latter part of that century occurred those great
inventions in spinning and in weaving where the skill
and intelligence of the workman were transferred to

1 Address of the retiring president of the Nebraska
Chapter of Sigma Xi on May 15.
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EQUIPMENTS SUITABLE FOR RESEARCH
AND INDUSTRIAL LABORATORIES

We Solicit Inquiries

LEEDS & NORTHRUP CO.

4901 STENTON AVENUE PHILADELPHIA
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Balances and Weights

Stock includes
Analytical, Assay, Ordinary, Prescription
and Specific Gravity Balances

Write for more complete details and prices

EIMER & AMEND
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Marine Biological Laboratory
Woods Hole, Mass.

Biological Material

1. ZOOLOGY. Preserved mate-
rial of all types of animals for elass
work and for the museum.

2. EMBRYOLOGY. Stages of
some invertebrates, fishes (includ-
ing Acanthias, Amia and Lepidos-
teus), Amphibia, Reptiles and some
mammals.

3. BOTANY. . Preserved mate-
rial of Algae, Fungi, Liverworts,
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5. LIFE HISTORIES, Germination Studies
and Natural History Groups
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“HY-SPEED” MIXERS
with “PUSH PULL”

Propellers are now used
in hundreds of the largest
plants and laboratories.

MANY FEATURES

clamp to any tank, operate from lamp
circuit, mix better, cost less

‘Write for complete eirculars
of many models

ALSOP ENGINEERING CO.
47 W.63rd St. New York

By means of sliding-contacts the resistance value of

JAGABI RHEOSTATS
can be varied from gero to full rating in exceedingly
small steps.
They are eminently suited for, and are largely used
in Educational, Research and Industrial Laboratories.
Write for Illustrated Bulletin S 1040

JAMES G. BIDDLE, PHiLabeLrHIA
121113 ARCH STREET
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Micro Projection Apparatus
For

Biological and Mineralogical Preparations
as well as Lantern Slides

Features:
1. Automatic Feed Arc Lamp; 5. Attachment and Accessories for Projection
2. Special Condensing System; of Mineralogical Preparations;

3. Perfect Images with high power objectives 6. Atta}chment for Projection of Lantern.
including Oil Immersions; Slides;

4. Projection in Daylight with “Daylite 7. Special Equipment for long distance pro-
Screen”; jection.

Comparative tests have proven the superiority of this Projection
Apparatus over others.

WRITE FOR PAMPHLET NO. (0) 1034

60 EAsT 10™ST
AGENTS:
Pacific Coast States: SPINDLER & SAUPPE, 86 Third St., San Francisco, Cal.
Canada: THE J. F. HARTZ CO., Ltd., Toronto, Canada.
Philippine Islands: BOTICA DE SANTA CRUZ, Manila, P. I.
Cuba: TEXIDOR CO., Ltd., Habana, Cuba.
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BECBRO

LABORATORY RHEOSTATS

Screw Adjustment Type

‘‘BECBRO’’ Rheostats carried in stock include numerous different ratings.

Included in the stock sizes are tubular types of lengths 20”; 16”; 8”; the resistance element being
Wire or Ribbon.

Each tube has a slider adjustment which varies the resistance by very small steps from Zero to total
value of the unit.

The approximate total resistance of these stock rheostats vary from 0.3 ohm to 30,000 ohms per
unit, and have corresponding current capacities of 25 amperes down to 0.1 ampere.

Rheostats of more or less special construction include the Single Tube equipped with two rods and
two sliders; Single and Double Tube equipped with Screw Adjustment (see cut); Double and Triple
Tubes mounted as a Unit; Non-Inductive Wound Tubular and Stone Types.

“‘]'?ECBRO” Carbon Compression Rheostats with corresponding Normal Ratings of 250; 1000; 1500;
3000 Watts.

Write for Catalog S-20

BECK BROS.

3640—-42 North Second Street Philadelphia, Penna,

L568 ; <
COLORED {7, BURNER

A Bunsen burner, a vessel for solution and an atomizer are mounted together. The atomizer
when attached to an air supply blows a fine spray of the solution in the gas, giving a bright,
broad flame with the color characteristic of the salt used. The flame if viewed edgewise gives
considerable intensity. All metal parts exposed to the solution are heavy porcelain enameled.
$8.50 ' »
Our catalog listing High Grade Physical Apparatus for Advanced Laboratory Work
and Denaonstration has just been published and we shall be glad to send a copy if
interested.

THE GAERTNER SCIENTIFIC CORPORATION

1201 Wrightwood Ave. Successor to Wm. Gaertner & Co, Chicago, U. S. A.




