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OWmany women read The Review; how many are
interested in science news and the impact of technology on modern life? We have often wondered and in
divers ways sought an answer. Here, unsought, is one
woman's answer, fresh from York, Pa.:

To THE EDITOR: Please accept the thanks of an electrical engineer's wife for the not-too-technical articles you publish in
The Review. You see, my college training was in classics;
consequently, my scientific knowledge is very general, mostly
vague. Now that I am surrounded by things scientific, your
articles are a great help. If, for example, the conversation goes
astronomical, at least I have read about the expedition to Ak
Bulak [The Review,
ovember, 1936] and can sit and listen
with a slight glimmer of intelligence in my eyes. You know
how a woman hates to be completely in the dark . . .
I am so glad that you printed the article, "Technics and the
Woman" [The Review, January, 1937]. The author expresse
my own feelings, as I never could, and I believe the women of
my acquaintance would second those opinions. There is rarely
an issue in which there is no article that I can enjoy; The
Trend of Affairs and The In titute Gazette I alway read.
Continue to make The Review interesting to us laywomen and
when the subscription fee comes up in the family budget, both
budgeteers will assent with loud and hearty ayes.
HELEN MCCAA (MRS. J. R.)
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Nthe great development of America's petroleum industry ROBERTE. WILSON,'16, has played an important part. Trained as a chemical engineer, one-time
associate professor of chemical engineering at the In titute, he became, in 1931, director and vice-president in
charge of research and development of the tandard
Oil Company of Indiana. At the present time he is vicechairman and director of the Pan American Petroleum and Transport Company and a director of five
associated companies. As the author of more than 50
scientific papers and as the holder of many patents on
chemical and engineering processes, he is amply qualified to discuss our patent system and the forces that
tend to impede or accelerate scientific advances. Hi
article on page 147 wa presented originally as an address at the 100th anniversary of the United States
Patent Office. CJ. S. PAUL JOHNSTO, '21, i editor of
Aviation. A recent European trip afforded him many opportunities to observe aeronautical developments abroad
and his text and pictures on pages 150 and 151 are the
result of this tour. CJ. FREDERICKG. FASSETT,JR., is
assistant professor of English at the In tit ute and a
frequent contributor to The Review. Hi collaborator,
PAULC. EATON,'27, is a colleague of Profe sor Fas ett's
in the Department of English. CJ. F. S. LINCOL ,'22, who
contributed the cover of this issue of The Review, is recognized as one of America's outstanding architectural
photographers. His un et picture is one of a series of
remarkably successful attempts to capture some of the
"incredible splendor" of Mont t. Michel.
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POT
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This galvanometer is an inexpensive instrument with the sensitivity
of a reAecting galvanometer and the ruggedness of a milliammeter. It
requires no levelling or clamping and is accordingly well adapted
for general laboratory use.
It is fitted with both a pointer and a reAecting mirror suitable for
"null" point indications as well as for use with a lamp and scale. It
is only one of many Cambridge Galvanometers.
Send for T Bulletin.
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A. EDISON

THOMAS

Creator of Markets

Dubbed by tbe Edison staft "Black Maria," located in the Edi on Laboratory
grounds at West Orange,
. J., this unpretenwith
tious structure
of wood frarne, covered with black roofiog paper, and ser 00 a pivot so tbat it could be swung around
the suo, was the first motion picture studio. FrOID this humble
birth grew the lavish splendor
of the world's rno t rOtDantic hillion-dollar
industry!

T

When Thomas
. Edison opened
the first central station for the distribution of electric power, he also laid
the foundation for vast world markets
for copper, lead, zinc, coal and many
other commodities. Today the copper
industry looks to the electrical industry
for its largest consumer and lead used
for cable covering and Storage Batteries now accounts for more than
40% of domestic consumption.

HE invention of the motion picture camera by Thomas A. Edison
made possible the practical adaptation
of the flexible tapelike film and laid
the foundation for today's glamorous
billion-dollar industry. Manufacture
of motion picture films now consumes approximately 95% of all silver
used in the chemical industry-nearly
one-third of all silver produced in
the United States.

THOMAS

A.

Edison Storage Batteries
Edison Primary Batteries
Edison Dry Cells
Edison Nursery Furniture
Edison (Portland) Cement
Ediphones • . for dictation

INCORPORATED

EDISON,
West Orange,

(135 )

.

J.

Edison Emark Batteries
Edison Electrical Controls
E-K Medical Gas
Edison Ignition Coils
Edison park Plugs
Edison Splitdorf Magnetos

'THE FRIEND ALL IND
F

OR nearly a quarter-con-

tury the men who run
.
America's mills and mines
~
and factories have thrown
J ~
open their doors to the
~
G.T.M.-Goodyear Technical Man. Long ago they discovered that the G.T.M.'s mission was
to serve them in their endless fight
for greater efficiency and economy.
They came to know him as a friend
who spoke their language; a prac.
tical man who could listen Inteli.

Iigently to their difficulties and
understand their specific needs in
mechanical rubber goods.
They liked him because he did not
pretend to know it all; because he
went out into their plants to learn
exactly what superintendents, foremen and mechanics wanted in performance; because he carefully
analyzed every stress and strain,
torque and tension, to determine
the construction that would best

(136 )

deliver that performance. And over
two decades' experience has proved
to them that the G. T. M.'s careful
specifications and Goodyear's vast
skill in compounding rubber to
withstand any operating condition
mean great savings-both inlongerwearing mechanical rubber goods
and lower operating costs. That is
why industry welcomes the G.T.M.
as a friend - a friend whom it will
pay you to know!

Cable-length view of
Columbia Broadcasting System's 625foot vertical radiator,
Wayne, .].
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The Trend of Affairs
No Resistance At All
OWthat physicists have more or less conquered
the problem of atomic structure, they have divided their forces and are pushing the further attack in opposing directions. One group is advancing in
the direction of still finer detail and is prying open the
nucleus to see what makes it work. The other group is
proceeding to large-scale phenomena, studying the social
behavior of atoms when they are combined to make
molecules, or liquids, or solids. Armed with the growing
knowledge about the habits of atoms, these investigators
are turning back to a study of everyday things - bricks
and steel and rubber and oil- a study more searching
and much more effective than was possible in the prequantum days. Already the results indicate the immense
practical value of the research.
At present the study has just begun and only the
simplest of atomic communities, the crystals, have been
investigated in detail. The crystal, because of its regularity, is in many ways simpler in structure than a single
complex molecule or than a liquid. In particular the
metal crystal, composed of only one kind of atom, has
been studied in some detail. There already exists a fairly
voluminous literature on the relation of the structure
to the properties and idiosyncrasies of metals: their
strength, their specific heats, their optical properties,
and so on. Some start has been made toward explaining
why the electrons in some metals are foot-loose wanderers and in others are family men, resisting being pressed
into service to carry electric current. It is beginning to
be clear why so few metals are strongly magnetic.
A start has even been made on the alloys.
In connection with these studies, a number of predictions have been made as to the behavior of metals at
temperatures near the absolute zero, - ~73.1 degrees C.

N

At these low temperatures the atoms cea e their random
vibrations and the crystal becomes as nearly perfect as it
can be. The specific heat falls to exceedingly low values,
less than a thousandth of its value at ordinary temperatures. Since the atomic jo tlings are diminished, the
wandering electrons are less impeded and the electrical
resistance is reduced. Most of these prediction have
been verified by the measurements made at very low
temperatures during the last few years.
In one important respect, however, the measurements
made at low temperatures did not accord with theoretical
predictions. It had been predicted that the electrical
resistance would diminish smoothly as the temperature
decreased, to become zero at absolute zero. The measurements showed another behavior, more interesting
and more puzzling: As the temperature wa reduced, the
resistance fell; first smoothly, as the predictions would
have it; then, at some critical temperature, it suddenly
vanished completely. This state of no resistance is
called the superconducting state. Current, once induced
in a loop of superconductive wire, persists indefinitely
without any diminishing of intensity. If a magnetic field
is produced inside a hollow piece of ordinary metal and
the temperature lowered below the transition point,
the field inside the superconducting metal is "frozen
in"; a change in the field outside hardly affects it.
These bewildering phenomena had not been expected
and are not yet fully understood. Recently Professor
J. C. Slater, Head of the Physics Department at Technology, has suggested a plausible explanation. Ordinarily
the electrons which carry the current are individualists,
wandering through the metal and colliding with the
metal atoms, but paying little attention to each other.
This state of affairs explains the ordinary resistance
of metals. Professor later has shown that it is pos ible
for the electrons to be in another state, a cooperative
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one somewhat analogous to the
magnetic state in iron. In this
state the electrons help each other
along, and thereby may manage
to avoid the collisions with metal
atoms which cause the resistance.
This state is possible only at low
temperatures, for it requires the
cooperation of all the electrons,
and any large temperature motion
of the atoms would jo tle one
or more electrons 100 e, thereby
destroying the cooperation completely. This explanation seems to
be the correct one, although its
consequen es need further investigation before a final decision can
be made.
It is res arch such as thi that
will demonstrate the value of a
thorough knowledge of atomic trueture a an aid in unra veling the
practical problems of matter in
bulk and will ultimately confound
the critics of atom splitting. It i
evident now that a knowledge of
such ab tru e things as electron
spin and the exclusion principle is ne~e sary for the complete understanding of such practical problems as the
ferromagnetism of Heusler's alloys and the toughness of
steel.

Remarkable Alloy

O

E of the mo t intere ting of the new alloys is
beryllium-copper, made from one of the oldest
metal and one of the newest ones. Beryllium occurs in
the mineral beryl, of which mineral emerald and aquamarine are well-known varieties. It is a light metal den ity, 1.84 -lighter
than aluminum, which has a
den ity of 2.70. It is much harder than aluminum and
will, in fact, scratch steel. It needs a high temperature to
melt it (1,350 degrees
.), whereas aluminum melts
readily at 659 degrees. (Iron m Its at 1,533 degree ; gold,
at 1,063 degrees.) Commercial beryllium-copper contain 2.0% to 2.25% of beryllium. It is ductile and malleable and can be cold worked or hot worked. After all of
the forming operations are completed, articles made
from beryllium-copper can be hardened and strengthened by merely heating them for a certain period of time
at a comparatively low temperature.
It has been known for many years that copper alloy
are hardened by a cold-working proces , such a hammering, rolling, drawing, and that such work-hardened
alloys can be made soft again by annealing. Berylliumcopper po esses thi property; the annealing temperature which result in oftening are limited to a comparatively narrow range in the neighborhood of the melting
point. n alloy of 2.15% beryllium, 0.35% nickel, the rest
of them tal copper, in the form of a sheet 0.040inch thick,
when oftened by annealing at 8'00 degree and then
quenching in water, had a ten ile strength of 60,000 to
80,000 pound per square inch. The same material, re-
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duced by rolling to half the thickness, had a tensile
strength of 118,000 to 130,000 pounds per square inch.
Heat treatment alone raised the' tensile strength of the
soft metal to 170,000 pounds, and cold working and heat
treatment together raised it still higher. By suitable
methods beryllium-copper article may be produced
which are harder than the hardest bronze. The alloy's
resistance to wear is about five times as great as that of
the best phosphor bronze and its re i tance to fatigue
is exceeded only by that of certain of the alloy steels.
It may be soldered and welded, and behaves in corrosion
tests in about the same way that pure copper does.
Although beryllium-copper is only about four years
old, it is finding use in coiled springs, flat spring , diaphragms, switch blades, and so on, where its high reilience and resistance to corrosion and fatigue are
desirable; in nonsparking hand tools, hammers, chisels,
wrenches, and drift pin, where its hardness and shock
resi tance are needed' and in bearings, gears, liding
contacts, the handles of surgical in truments, woven
wire cloth, and valve parts, where high re istance to
wear is advantageous.

Neat
y tying it down with steel cables, French engineers
have strengthened a weakened dam on the Cheurfas
River in Algeria. With the dam thus stitched to its
teel foundations, the engineers were able to increase
the torage level of the reservoir ten feet above its
original full height.
ables have been similarly used
in basting to its foundation La Jument lighthouse on
the We t Coast of France.
Other recent engineering activities, neatly handled:
f[ When the Cisco Sports Club, cooperating with the
United States Fore t Service, set out to stock with

B

