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THE TABULAR VIEW

OR the possibly doubtful honor of labeling the puz-

zling times in which we live, according to some
commentators, electricity has but one serious rival. In
so many ways and for so many things do we depend
upon the lens — for amusement, record, health, investi-
gation — that to call this the age of the lens appeals to
them as reasonably accurate. The Review is content
with remarking the diverse virtues of the lens, the ex-
tremes of its usefulness, suggested in two articles this
month. Contour of the far-flung jungle, configuration of
the microscopic fiber, each is by its aid added to man’s
working knowledge. € HaroLp G. CrowLEY, 23, as
chief of the air survey unit of the Papua Oil Develop-
ment Company, Ltd., which mapped the New Guinea
jungle, relates high lights in his recent years (page 163).
Before his work in New Guinea, he took part in air opera-
tions for the two Forbes-Grenfell-MacMillan expedi-
tions for the mapping of the Labrador Coast, the story
of which he told in The Review for February, 1933. The
economic aspects of the New Guinea oil search are not
touched upon in his present article, since as explorer he
was not concerned with that phase of the development.
@ The second votary of the lens who contributes to
The Review this month (page 166) is likewise familiar:
Classmate of Mr. Crowley, Epwarp R. Scawarz, as
professor of textile engineering at the Institute, has
been in the forefront of the effort te rationalize the
utilization of fibers. Ability to manufacture artificial
fibers, which has already given rise to great industries,
may in time become ability to design and construct
fibers of special fitness for special tasks; it is this provoce-
ative possibility with which Professor Schwarz is cur-
rently concerned. € Antiquary of applied technology,
L. L. Tawing, 03, who in The Review for October,
1934, rescued from near oblivion a pioneer in the applica-
tion of electricity, now (page 169) tells of two early ex-
perimenters with the art of automobility. His article is
another outgrowth of an avocation that turned into a
profession when, after riding for years the hobby of
collecting data on the history of technology, he became
connected with the New York Museum of Science and
Industry. € Another aspect of transportation is com-
mented upon in this issue by Jayson C. BALsBavcH, 24,
Associate Professor of Electric Power and Distribution,
who reviews Lucius Beebe’s “ High Iron” with the inter-
est of both teacher and aficionado (page 160).

O the Cover Club this month comes as a new mem-

ber, CLayTroN D. GROVER, *22, whose photograph of
a freshly bedecked buoy was taken at the United States
Lighthouse Service depot at Woods Hole, Mass. € Pro-
posal that The Review publish monthly a list of staff
papers to supplement the list of alumni publications now
carried was made in our November issue by Professor
Leicester F. Hamilton, '14. Response to the editorial
query thereto appended has thus far been scattering;
failing further expression of desire by readers, The Re-
view presents no list, waits.
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No. 13

Just for Fun!

A CHALLENGE

TO YOUR INGENUITY

FIVE coins, arranged as in (a) below, are to

be shifted into arrangement (b), using only
Jour accurate sliding moves [such as the move
shown in (¢)]. There is no restriction on
the position of arrangement (b) relative to (a),
but the new location of any coin moved must be

(a) (b) (c) (d)

N < I X

-

fixed by definite contact with two other coins:
estimated contacts [to form straight lines, as
in (d)] are not allowed. Move only one coin
at a time, without lifting.

Our analysis of this old puzzle shows that
there are no less than twenty-four straight-
forward solutions — but they are amazingly
elusive! How many can you find?

We specialize in solving problems for industry.

Werite for information on our
“GUARANTEED RESEARCH SERVICE”

CALIBRON PRODUCTS, INC.
West Orange, New Jersey

THE REAL MECHANIC
APPRECIATES ITS WORTH

The Cambridge Exhaust Gas Tester shows the mechanic
exactly the air-fuel ratio, thus enabling him to accurately
adjust the carburetor without loss of time. The real me-
chanic appreciates and consistently uses this scientific aid.
The Cambridge is a rugged, precision instrument that
operates as well on the road as in the shop. Fleet owners
who keep complete cost records show substantial savings
in fuel through more accurate carburetor adjustment.

Send for Literature

CAMBRIDGE INSTRUMENT CO., INC.
3732 Grand Central Terminal New York City

CAMBRIDGE
EXHAUST GAS TESTER




—OVER 2300
BROWN & SHARPE
TOOLS

... Modern Design
... Reliable Accuracy

... listed in Catalog No. 33

—a complete line of pre-
cision tools for exacting

present-day requirements

BROWN & SHARPE
MFG. CO.

BS Providence, R. |I.

MAIL RETURNS

Further Aims for Management

From WiLLiam A. Ruobgs, "12:

If one might be so bold as to attempt supplementing President
Compton’s summary of the problems of management in the December
Review, one might add the following as specific objectives which are
perhaps especially pertinent at the present time:

(1) The production of goods and of services suitable in kind and in
price for sale to the poorer populations. It so happens that this class of
production requires the most costly and elaborate plant, the most
skilled of technicians.

(2) The employment of the poorer populations at work for which
they are best fitted. This is repetitious hand labor, and an example of
it is in the work of machine and instrument and commodity assembly.
It very frequently pays to ship materials and parts to low-wage areas
for hand labor and back to market for sale. It so happens that the class
of goods containing a high percentage of handwork tends toward lux-
ury products and is chiefly salable in the richer districts.

It is by the applications of the principles of management so ably
stated by President Compton — supplements, after all, are secondary
affairs — that more human desires are to be satisfied and the potential
labor of those now idle or poorly occupied is to be utilized to the benefit
of everyone concerned in all professions, work, and trades.

New York, N. Y.

Readers who wish to join Mr. Rhodes in further pro-
jection of the fundamentals set up in President Comp-
ton’s statement may desire reprints of the article, “ New
Demands on Technology.”” These may be obtained from
The Review.

RAWSON
MULTIMETER

29 ranges in less space than any near equivalent
combination — size 12" x 8" x 6”

RANGE OF MEASUREMENTS
D.C. 1 microampere to 1 ampere 20 microvolts to 1000 volts
A.C. (up to 3000 cycles)

2 milliamperes to 3 amperes 60 millivolts to 1000 volts

Rawson measuring instruments are the only ones having two pivot
movements whose weight, when they are clamped for transit, is
lifted from the jewel bearings. Electrical clamping does not accomplish
this purpose.

Acknowledged leaders in development of high sensitivity meters

RAWSON Electrical Instrument Company
100 Potter Street
CAMBRIDGE, MASSACHUSETTS

Special A pparatus

New York Built to Order

Chicago

e
THE SUREST WAY

OF GETTING YOUR SHARE OF BUSINESS

Is to go after it with the right kind
of printed matter. . . . For nearly
half a century we have been out-
standing industrial printers, and
operate a plant equipped for com-
plete manufacture of effective

Letterpress and Offset Printing.

Tue Murray Privovg Conpany

KENDALL SQUARE, CAMBRIDGE
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1T7's 10 To 1

peratures common to modern plants. They also find

.+ . your vital problem right now is a better product at
a competitive cost: and improved materials may be
the answer. Better re-check your material specifica-
tions today for Molybdenum steels. They are continu-
ally replacing other long established steels.

Here's a concrete case. Several important manufac-
turers of steam generating equipment have adopted
Carbon-Molybdenum steel for many different parts.
They find it has the better elevated temperature prop-

erties and creep strength necessary for the high tem-

FERRO-MOLYBDENUM,

PRODUCERS OF

Clima
500 Fi

CALCIUM MOLYBDATE

that it is suitable for welded construction (many in-
stallations today are of welded construction).

What is more, Carbon-Molybdenum steel not only
meets the physical requirements exactly but also
comes within the cost limitations that usually exist.

We will gladly send our booklet, “Molybdenum in
Steel”, containing a great deal of practical data, free
to technical students and others interested in improved

materials giving more per alloy dollar.

AND MOLYBDENUM TRIOXIDE

pany
k City
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B PUMPING4 BILLION
GALLONS of ACID WATER

—a PIPE jor 7#e GTM.

N THE March 1936 floods a number of connecting coal mines
near Uniontown, Pennsylvania, were inundated. A sea of water
—more than 4,000,000,000 gallons — completely filled the work-

ings and soon became contaminated with sulphuric acid from
& sulphur in the coal strata.

-’
OUPLIN lca

Two years ago when it was decided to pump out the mines it was
discovered that this acid content was strong enough to attack and
quickly destroy the 430 feet of 16" iron pipe required to raise
the water to the surface. Estimaling that the entire installation
would have to be replaced at least two or three times, the engi-
neers called in the G.T. M.—Goodyear Technical Man.

Plioweld does the job

On recommendation of the G.T. M. the entire 430 feet of pipe were
lined with Goodyear Plioweld acid-proof rubber, and the exterior
HOSE ) Plioweld-covered to the water line. The 5" pump drive shaft was
Y also sheathed with Plioweld. Three such installations with a com-
PACKING e bined capacity of 18,000 gallons per minute were sunk.
Made by the makers of > 3
: Goodyear Tires %

‘ Nine months later, the entire 4,000,000,000
- A/ o i gallons of acid water was pumped out—with no
harmful corrosion of equipment—and all three
installations were put down intact in other
mines. Goodyear Plioweld-lined equipment
will give you this same positive protection and
freedom from replacement expense in han-
dling any acid, salt or alkali solution. For com-
plete information write the G.T. M., care of
Goodyear, Akron, Ohio, or Los Angeles, Cali-
fornia—or call the nearest Goodyear Mechan-
ical Rubber Goods Distributor.

IN RUBBER




This wind tunnel tests
streamline model loco-
motives at the Derby
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pa— —
George A. Makarofl,"26

FAR FORE

Peaks and spurs in the Adirondacks with a foreground of trees that were
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The Trend of Affairs

From Liége to the Sea
REAT engineering feat which might well have
attracted more attention were it not for the

A
long succession of crises in Europe will be com-

pleted next summer when Belgium opens the Albert
Canal, her new and potentially most important water-
way. Winding its way across country from Liége, on the
Meuse River, to Antwerp, the great North Sea port,
the new canal will provide a much needed highway of
commerce from Belgium’s rich coal and industrial
districts to the seaboard.

The Albert Canal, started in 1930, will cost some
$500,000,000, and its completion is expected to swing
to Antwerp the tide of commerce that now flows to Rot-
terdam by way of the Meuse River and the Juliana
Canal. In contrast with the existing system — a shallow
waterway that leisurely winds across Belgium and at one
place wanders into Holland, with consequent customs
entanglements — the new canal is being constructed
entirely within the borders of Belgium itself.

The old canal route between Liége and Antwerp,
which has been in ex-
istence for many years,
is slightly more than 96
miles long and necessi-
tates the tedious pas-
sage of 23 locks. The
new canal is nearly 78
miles long, but because
there are only six locks,
the passage between
the two cities will be
very much faster.

The new waterway
will accommodate ves-
sels up to 1,350 tons,

and special features of construction will permit ships
to operate at full speed without endangering the banks
of the canal by the effects of turbulence.

The present competing waterway between Liége and
Rotterdam is 141 miles long, but because it can ac-
commodate larger vessels than those that can navigate
the present Liége-Antwerp Canal, it has carried a huge
volume of traffic to the Dutch port. This route follows
the Juliana Canal on the Meuse River and later joins
the Waal River, southeast of Rotterdam.

The new Albert Canal has a width of 85.3 feet on the
bottom; its channel has a depth of 16.4 feet and meas-
ures 11.48 feet at the sides. With the exception of three
drawbridges near Antwerp, all bridges are fixed struc-
tures built at a height to give ample clearance for any
vessel using the waterway. Estimates indicate that the
canal will have a traffic capacity of fifteen million tons
of freight a year. This is many times greater than the
maximum of the existing system between the Meuse
and Antwerp. In order to facilitate traffic, large basins
have been provided at each lock, permitting the rapid
handling of vessels. Disturbance of the water during the
process of filling and
discharging the locks
will be reduced to a
minimum by means of
new methods of control.

Liége lies in the
Meuse Valley near the
eastern frontier of Bel-
gium — a coal region.
It is an important
center for metal prod-
ucts and is noted for
its ordnance works,
where much of Bel-

gium’s arms and muni-
R.C.A,
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WHERE THE NETWORK CENTERS

{ section of N.B.C.’s main control desk, with lights representing the different studios and 85 stations on the coast-to-coast hookup — all
under the operator’s control

tions are manufactured. Near by are also diversified
industrial plants for the construction of railroad
equipment and machinery. Thus the new waterway
will have significant military importance, in addition
to its value to commerce.

Determined to build a canal securely within the
frontiers of Belgium, the government engineers turned
their eyes from the line of least resistance along the
paths of existing canals and streams, and boldly struck
across the formidable plateau that stretches along the
Meuse River. Here they lifted the canal over a ridge
more than 330 feet in elevation. This difficult feat was
accomplished without compromise with the require-
ment that the water supply flow from the Meuse to
Antwerp. Thus the canal progresses from the valley of
the Meuse and dips into the watershed of the River
Scheldt near Antwerp. This undertaking necessitated
enormous cuts through solid rock, clay, and unstable
subsoil. The vast amount of material excavated was
used in building embankments along the route where the
new canal was superimposed on the old waterway.

Rhumbatrons and Electrons

FTYO the electrical communications art of tomorrow

efficient devices capable of generating, modulating,
and receiving electric waves of but a few centimeters in
length will be essential. By many noteworthy advances,
the ordinary vacuum tube has been refined, reshaped,
and generally overhauled until, watchlike, it is beautiful

and indispensable and is a precision instrument as well.
Despite these remarkable developments since the in-
troduction of the historic audion of Dr. Lee De Forest
in 1906, the communications engineer has been awaiting
the contribution that would be to the art of tomorrow
what the audion was to the communications art of the
last three decades.

A dynamic group of researchers on the West Coast
has turned the trick. Four members of the physics de-
partment of Stanford University — two brothers, Rus-
sell H. and Sigurd F. Varian, William W. Hansen (Na-
tional Research Fellow at M.I.T. in 1933-1934), and
David L. Webster (Assistant Professor of Physics at
the Institute in 1919-1920) — are the workers con-
cerned. At a recent colloquium of the Institute’s De-
partment of Electrical Engineering, Dr. Webster told
for the first time of the development of a new type
of ultrahigh-frequency generator and receiver working
on principles strikingly different from those of the ordi-
nary vacuum tube. Known in one of its embodiments
as a klystron, the new device has overcome the objec-
tionable features that have so long limited the applica-
tions of present-day tubes in the ultrahigh-frequency
and communications field.

In the klystron a beam of electrons representing a
constant current is sent through two resonant metal
containers, known classically as rhumbatrons by the
research workers at Stanford. In the first rhumbatron
is an oscillating electric field, parallel to the stream
and of such strength as to change the speeds of the



