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A School' of Thrift.
A Savings Account at this bank has been a School of
. Thrift and a foundation of business success for many
people. The savings accounts of students are invited ..

, .

4'-,% INTEREST PAID ON
. . () .SAVINGS ACCOUNTS

LEARN 'TO SAVE . SA,rE TO LEARN

.The Western Bank' & Trust Co.
Twelfth and Vine Streets

Clifton Heights Branch at Hughes Corner
Clifton Avenue and McMillan Street
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BALL BEARING ELEVATORS

Full automatic freight and passenger elevators,
speed up to 600 feet per minute.

Shepard elevators are the most efficient and have
the lowest maintenance cost of any elevator on the
market.

You are cordially invited to visit our new plant.

THE SHEPARD ELEVATOR CO.'
2413 to 2431 COLERAIN AVENUE

CINCINNATI .•OHIO
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LB-ste~m pressure
IN 1883 one of our associated companies began

building boilers for 100 lb. pressure. This
represented the advance practice for boiler
building at that time.

Recently, Combustion Engineering Corporation
closed a contract for two Combustion Steam
Generators to operate at 1800 lb. steam pressure
-the highest operating pressure in America.

These Steam Generators will comprise integral
economizers, water-cooled furnace walls, air
preheaters, superheaters and pulverized fuel
equipment and will each deliver 150,000 lb. of
steam per hour.

COMBUSTION ENGINEERING CORPORATION
International Combustion Building 200 Madison Ave., New York

A Subsidiary of
INTERNATIONAL COMBUSTION ENGINEERING CORPORATION

The Combustion Steam
Generators for Philip Carey
Mfg. Co. are designed for
1800 lb. steam pressure.

~ ~ . .. .~

Our first hoiler was huilt
in 1883 to operate at
100 lb. pressure.
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'Kick it Over'
"How's the oil, Ed?"
"0. K."
"All right, Bill, kick it over."

A valve is opened; a rush of steam strikes a myriad of
buckets, and one of the largest turbines ever built-a
thousand tons of delicate machinery valued at nearly
two million dollars-makes its initial run in the
Schenectady shops of the General Electric Company.
Under the direction of senior "test men," young engi-
neers-college students last year-dart around the whir"
ring giant, listening for rubs, recording temperature,
and feeling vibrations. It is their job to test this great
generating plant in order that it will operate efficiently
on delivery.

Here is responsibility to test the mettle of any man.
Every day" such responsibilities are given to hundreds of
young college graduates "on test" at the General Electric
Company. Here, future leaders of the electrical industry
are in the making-eagerly preparing to direct and broaden
the use of electricity in the home and in industry.

Not only on giant generators,
but on hundreds of electrical
adaptations, the General Elec ..
tric monogram is a symbol of
the skilled engineering and
high manufacturing quality
which have made General
Electric a leader in the great
electrical industry.

95-606VH

GENERAL -ELECTRIC
GENERAL ELECTRIC COMP ANY, SCH ENECTADY, NEW YORL<
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THE ACTING DEAN'S PAGE
By R. C. GOWDY

ABOUT twenty-five years ago there lived in a precarious flight lasting less than a minute, the air-
Dayton, Ohio, two brothers who had a small plane was definitely ready to take its place in daily

bicycle shop and a Big Idea. They worked hard on life. -
the Big Idea and the bicycle business suffered accord- The commercial and industrial development of the
ingly. Their neighbors thought this a pity and them airplane was obviously to be expected, and if this
crazy, and, no doubt, expressed uncomplimentary country was slow in recognizing the genius of its
views with the candor which is usually reserved for pioneers in the field of aviation, it has displayed an
the expression of such views. active, if belated, enthusiasm in the more recent

The two brothers finally became tired of answering advances in aerial transportation.
silly questions and repairing bicycles, and packed up There are many, no doubt, who may think it is
the Big Idea and a few crates of assorted parts for a hardly becoming for us to cast slurs about belated
flying machine, which they had made in odd mo- enthusiasm, who have done nothing to provide a
ments in the middle of the night when neighbors and course in aeronautics in the College of Engineering
bicycles did not intrude, and went away from there. and Commerce. So here is the story.
They went to a place which was just barely on the On the thirty-first of October, 1923, Dean
map and is now k~own only because of the fact that Schneider, Professor Brand and the writer went to
they went there. Dayton to discuss with Orville Wright the question

After plenty of discouragement and bad luck, and of introducing a course in aeronautics at the Univer-
months and months of hard work, they eventually sity. Mr. Wright met us at the train and took us
succeeded in keeping their fabric-covered crate in the directly to his laboratory. We spent several hours
air for fifty-nine and one-half seconds. This' estab- looking over the equipment; wind tunnel, balances
lished the endurance record for sustained mechanical for measuring lift, drift, torque, etc., small tunnels
flight for the year 1903. for studying the flow around air-foils, machines for

The moral of this tale is that anyone with a Big making air-foil models. An the apparatus was de-
Idea should be allowed a little peace and quiet. signed and built with the utmost simplicity but evi-

Ever since the days of Icarus man had aspired to dently had great flexibility in application. We felt
cruise the air, and ever had he met with disaster, that as far as the cost of material equipment was
disappointment and ridicule. But once a feat is concerned we might hope to do something about it
accomplished it is no longer in the category of the at the Engineering College.
impossible. The first flight of the Wright Brothers In this laboratory stood two big packing boxes con-
is important not because it lasted fifty-nine and a taining the original Wright plane, and on a work
half seconds, but because it lasted at all. bench was one of the earliest, if not the first, airplane

·Once given impetus by this proof of possibility, motors. There was' something of reverence in the
aviation progressed with a rapidity unequaled by any way we looked at these historic souvenirs.
other human accomplishment. It is ·customary to The afternoon of this day we spent at McCook
ascribe this rapid development in part to the assist- Field. There they had a wind tunnel which cost a
ance which the automobile industry was able to give hundred times as much as the one in Mr, Wright's
in the production of light and efficient power plants. laboratory. I think he must have noticed that we
But no combination of material or mechanical cir- were rather overwhelmed by this display, for he
cumstances could have produced results had it not hastened to assure us that, although such apparatus
been for the innumerable men who had the courage was very nice to have, there still remained plenty to
and the enthusiasm to undertake that suicidal calling be done with less pretentious equipment.
which was aviation in its younger days. After our return from that trip to Dayton there

Under the pressure of war, progress in some lines was very careful consideration of the question of
stops, and in others it goes at abnormal speed. The introducing a course in aeronautics in our curriculum.
airplane proved to be a necessary weapon and there- We had to consider not only the financial side as it
fore its development was carried on with almost related to staff and equipment, but also the probable
frenzied intensity by every mechanically equipped demand for the course and the possibility of placing
nation on earth. The war not only worked a change graduates.
in the machine which might have required much While there were many students interested in
longer under peace-time conditions, but it trained a aviation, it was believed that they were attracted
great many young men to be pilots. - more by the possibilities of actual flying than by the

So at the end of the war, fifteen years after that theory of aerodynamics and the principles of airplane
eventful day when the Wright brothers succeeded in (Continued on page 16)
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Science, The importance of science in con- illustrate one of the greatest, if not the greatest,
Industry, junction with the 1933 Chicago event in American history during the first century of
and Society World's Fair Centennial is empha- Chicago's existence. The great event is the growth

sized by the suggestion of Rufus C. of the American sciences and of the American indus-
Dawes, president of the World's Fair, that the central tries. To illustrate:
idea of the exposition be a representation of the ser- "In 1833, Michael Faraday, an Englishman, and
vice of science to society, and of the benefit to Joseph Henry, an American, had just made their
humanity brought about by scientific progress and electrical discoveries which are the foundation of the
industrial development. modern electrical science and of the modern electrical

Dr. Michael I. Pupin, noted scientist, inventor, industries. Similar statements can be made with
and educator of Columbia University, New York, regard to other sciences which led to the birth of other
heartily endorses the suggestion of President Dawes industries, as, for instance, the railroad and auto-
and in a recent statement on this subject said: mobile industries. The services of these sciences

"The proposed Chicago World's Fair Centennial and industries are visible in every nook and corner
Celebration will furnish a splendid opportunity to of our national life. .
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"I understand that the trustees have before. them
a vision of a great Hall of Science within which, in a
systematic manner, the history of science, the logical
development of the special sciences, and their appli-
cations may be displayed. I certainly hope that this
vision will become a reality and that the great Hall
of Science with its exhibits will remain a permanent
monument dedicated to the history of Chicago during
the first century of its existence."

Everyman's After the death of one of the pa-
Heritage tients of the Chicago poorhouse, a

search through his personal effects
disclosed a will in the pocket of an old ragged coat.
From the patient's history it was revealed that he
had been a lawyer and this fact was substantiated by
the firm, clear manner in which he had written the

,WIllon a few available scraps of paper.

So unusual were the contents that the will was sent
to another attorney and he was so impressed with its
meaning that he read it before the local Bar Associa-
tion and a resolution was'passed ordering it probated.
It is .now0!:1 the records of Cook County, Illinois,"as
follows:

I, Charles Lounsberry, being of sound and dis-
posing mind and memory, do hereby make and
publish this my last will and testament, in order,
as justly as may be, to distribute my interest in
the' world among succeeding men. -

That part of my interest which is known in
law and recognized in the sheep-bound volumes
as my property, being inconsiderable and of none
account, I make no disposition of in this, my will.
My right to live, being but a life estate, is not at
my disposal, but, these things excepted, all else
in the world I now proceed to devise and be-
queath.

Item: I give to good fathers and mothers, in
trust for their children, all good little words of
praise and encouragement, and all quaint pet
names and endearments; and I charge said
parents to use them justly, but generously, as the
deeds of their children shall require.

Item: I leave to children inclusively, but only
for the term of their childhood, all and every
flower of the fields and the blossoms of the
woods, with the right to play among them freely
according to the customs of children, warning
them at the same time against thistles and
thorns. And I devise to children the banks
of the brooks and the golden sands beneath the
waters thereof, and the odors of the willows that
dip therein, and the white clouds that float high
over the giant trees. And I leave the children

7

the long, long days to be merry in in a thousand
ways, and thenight and the train of the Milky
Way to wonder at, but subject, nevertheless, to
the rights hereinafter given to lovers.

Item: I devise to boys, jointly, all the useful
idle fields and commons where ball may be
played, all pleasant waters where one may swim,
all snow-clad hills where one may coast, and all
streams and ponds where one may fish, or where,
when grim winter comes, one may skate, to hold
the same for the period of their boyhood. And
all meadows, with the clover-blossoms and but-
terflies thereof; the woods with their appurte-
nances; the squirrels and the birds and echoes
and strange noises, and all distant places, which
may be visited, together with the adventures
there found. And I give to said boys each his
own place at the fireside at night, with all pic-
tures that may be seen in the burning wood, to
enjoy without let or hindrance or without any
encumbrance or care.

Itern: To lovers I devise their imaginary
world, with whatever they may need, as the stars
of the sky, the red roses by the wall, the bloom
of the hawthorn, the sweet strains of music, and
aught else they may desire, to figure to each other
the lastingness and beauty of their love.

Item: To young men jointly, I devise and
bequeath all the boisterous, inspiring sports of
rivalry, and I give to them the disdain of weak-
ness, and undaunted confidence in their own
strength. Though they are rude, I leave to
them the power to make lasting friendships, and
of possessing companions, and to them, exclu-
sively, I give all merry songs and grave choruses
to sing with lusty voices.

Item: And to those who are no longer children
or youths, or lovers, I leave memory; and be-
queath to them the volumes of the poems of
Burns and Shakespeare and of other poets, if
there be others, to the end that they may live
the old days over again, freely and fully without
tithe or diminution.

Item: To our loved ones with snowy crowns,
I bequeath the happiness of old age, the love and
gratitude of their children until they fall asleep.

After all, this man is not to be considered a pauper.
He was rich in the things of life which do not have a
set monetary value. His world was one in which
lasting friendships and companions were riches.
To each of us he bequeathed something. Let us not
fail to get our legacy.
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THE LABORATORY STAG"E OF AVIATION
WIND TUNNELS

By SELMA HERMANN, en. E.'30

THE story of man's conquest of the air is not so proper wing shape for flight is that one which gives
much a tale of luck and chance as many people the greatest lift for the smallest resistance. As a

imagine. Like all other sciences;"-it is rather "the result of these experiments the Wright brothers
outcome of slow and sure progress. It was "not be- made their first successful flight in 1903.
cause the Wright Brothers were. "lucky" that they Langley also had a hunch that by studyingsmall
succeeded where others had failed. It was because models of airplanes he could better construct a plane

Fig. 1- Wind Tunnel for Testing Scale Models of Airplanes ~nd Parts.

they were'i,ci':ntists where the others had been mere
investigators. They approached the problem from
a scientific angle. With them the question was not,
"Ho-w can we make our machine fly?" but, "Why
were all the other machines failures?" With this
question in mind, they constructed the first wind
tunnel.

This primitive tunnel was simply a piece of pipe,
about sixteen inches in diameter, with a smooth
stream of air supplied by a fan at one end. Into
this wind tunnel they introduced many types and
shapes of wing models, one to six inches in size, and
studied the effect of the air current upon each one.
The air forces at known velocities were measured,
and recorded as "lift" and "drag." Obviously the

that would work in the air. His method of experi-
ment, however, was less ingenious than that em-
ployed by the Wrights. He fastened his models on
a rotating arm, that was whirled about in still air.

Another task which confronted the early builders
was the necessity of creating a new style of propeller.
The natural thing to do, of course, was to try to
adapt the much-used marine propeller to the airplane.
But it was found that, although these were quite
efficient in a medium of water, they were hopelessly
ineffectual in air. In fact, they presented a maxi-
mum efficiency of about fifty per cent. Here again,
the wind tunnel played an important role in aircraft
development.



The Wright brothers are also responsible for this
first research into the shape of the propeller. They
conceived each propeller to be composed of an
infinite number of "stations" or sections. Then,
knowing just exactly how the air forces had struck
their little models, they carved their new propeller so
that it would receive, on each of its infinitesmal incre-
ments, this. same air force, and in the same manner.
This model was then put into the wind tunnel, and
the thrust and resisting torque were calculated from
the lift and resistance co-efficients which were mea-
sured in the tunnel. The theoretical horsepower
which such a propeller could be expected to develop
was also calculated. Actual flight with propellers
such as the Wright brothers had designed verified all
these calculations, much to the amazement of those
interested in flying.
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The work done in a wind tunnel falls naturally into
two classes: .

1- Tests of completed aircraft models.
2 - Researches on the general principles of avia-

tion.
Group (1) essentially concerns purchase contracts,

and the soundness of new types of planes. The

utility of such a test is readily seen in the case of the
famous Barling Bomber (Fig. 1). It was to be the
largest plane ever built, to date, and had among other
novel and untried ideas, six engines and no nose pro-
peller. Of course, many authorities argued that the
Barling would never rise from the ground, or that,
once up, she would fall to pieces. All this, it must
be remembered, was merely prediction. The plane
had been planned but not yet built. A one-seven-
tieth scale model of the Barling was built and tried
in the wind tunnel (Fig. 2), and it was mainly because
these tests were favorable that the Bomber was

Fig. 3 - A Study of Air Flow over a Small Model Fuselage.

F'ig.2 - Five-foot Wind Tunnel. 1/70 model of Barling Bombet;
under test. ~ n~ - ~~

By this time the wind tunnel had proved ~a1 it
was an invaluable and indispensable part of aviation.
Aviators allover the world were busy constructing
these experimental tunnels. Gustav Eiffel, in France,
built two of them, much larger and more efficient
than that of the Wrights. Eiffel was the first to use
complete models of airplanes, instead of parts, in his
experimenting. He calculated the resistance offered
by each and every part of the plane, and was the
discoverer of the force and direction of the "slip-
stream." The slipstream is the powerful current of
air behind the plane, created by the propeller when
in motion.

There are now about sixty wind tunnels in the
world, twenty of which are in the United States.
These tunnels have a personnel of some two hundred
experts, and so it is no wonder that aviation has gone
ahead in leaps and bounds in recent years.

actually built and flown. 'The stabilizer was set
exactly to the angle indicated by the wind tunnel
tests, and the maiden flight of the Barling was
successful.

Thus we see that the wind tunnel has a commercial
significance. In this single instance it saved the
government many thousands of dollars. In other

Fig. 4 ~ Scale Models for Wind Tunnel Test.
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words, the wind tunnel is a sort of insurance policy
agains faulty types of planes" as well as an invalua-
ble aid to·research.

The method of testing a model in the tunnel is
briefly as follows:

First, the designer lays out a plan of a proposed
new airplane to meet a certain demand or use. If it
embodies any new or slightly different features, he
will certainly require wind-tunnel tests for prediction
of its speed, climbing power, and stability.

Secondly, the complete drawings are turned over
to the model-maker, who fashions a model according
to the tests which are to be run on the plane. That is,
the model may have propell er, wing wires, wheels,
and all other details when a complete test is made.
Or some or ail of these details may be omitted in a
special partial test. An important and interesting
fact in testing is that the weight and material of the

Fourthly, the lift and resistance are measured and
"scaled up" to apply to the full-sized plane. This
measuring is done by means of delicate Toledo
scales, of which more will be said later. Then,
knowing the resistance of hIS plane, the designer can
calculate his propeller so as to furnish the thrust
necessary --to overcome the resistance. A joint
consideration of the engine power, propeller efficien-
cy, plane resistance, and drag, enables the designer to

THE CO-OPERATIVE ENGINEER

Fig. 6 - Reproduction from moving picture film showing path of
air in miniature tornado in front of five-foot wind tunnel.

predict the speed, rate of climb, and stability of the
plane. Exceedingly accurate and dependable results
are obtained in this manner.

The second group of wind tunnel tests as outlined
above include the more abstruse study of air currents,
new types of cylinders, water-cooled motors, etc.
For instance, Fig. 3 is a very interesting photograp.h
showing the air flow over a small model fuselage, or
plane body. Here we can see at a glance which parts
are under the greatest strain, and which must be the
most carefully made.

The wind tunnel has made possible a great amount
of study concerning shapes for dirigible airships-
experimentation; which, if otherwise carrried out,
would be exceedingly ·costly, if indeed it would be
practical at all.

It is, of course, impossible to g~ into any detailed
account of the number of problems which the wind
tunnel is slowly and surely solving, but mention of a
few of the more interesting and vital investigations
c~n be made. Fig. 4 is a representative collection of
wind tunnel models which were thus grouped for
official inspection. The study of wing-tip vortex
circulation, the effect of slots in wings, the air forces

-- .

existing at very high velocities (as in propeller tips),
the air resistance and air flow around an air-cooled
cylinder (shown mounted in the interior of a wind
tunnel in Fig. 5), the development of special acces-

~ J l)
model have nothing at all to do with the test. The
model usually has a span of about three to six feet,
and is, of course, very accurately constructed to
scale.

Thirdly, the model is mounted in the wind tunnel
on a stationery arm, and is subjected to an air stream
of one to eight hundred miles per hour velocity. The
straightening devices, speed control, and measuring
apparatus are all very delicate instruments.

Fig. 5 - Five-foot Wind Tunnel. Air resistance test of Wright
Radial Cylinder with valves. ~q '1 - "
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The wind tunnel of aviation has even proved to be
of value in other fields. This is shown in Fig. 6, a
photograph of a motion picture which was taken of
the vacuum in a miniature tornado ;- a picture and
a type- of study made possible only by the wind
tunnel.

(To be continued)

sories to aircraft such as balanced control surfaces,
compensating gun-sights, flutterless wings, and air-
deflectors for pilots - all these are only a few of the
uses to which the wind tunnel is being put.

In some cases tests are made on full size models.
This is true in the case of determining the tearing
tendencies and the strength of different wing fabrics.

THE VERSATILE METAL CALLED "NICKEL"
By MORRIS c. LEAVITT, Ch. E.,'30

"D.ADDY, I wanna nickel!" • the existence of such a small coin,but Russia is still
Of course, that is going back to the pro- Russia, and coins of smaller denomination are coming

verbial good old days. Now its "Pater} slip me fifty more and more into demand. For these coins,
bucks. My left rear does not choose to run in 1928." cupro-nickel alloy, and even pure nickel, seem to be
According to the modern joke world, the nickel is the best material.
fast going out of existence, its chief use being in the The first cupro-nickel coin, a one-cent piece, was
field of church collections. It wasn't so long ago only twelve per cent nickel. It was authorized in

when the girl friend's younger brother could be ap-
peased with a penny, and a nickel was a young
fortune; now, you can't phase him for less than a dol-
lar. The Nickelodeon flourished just a few years ago
as the country's chief amusement house, but that
same nickel will hardly pay the war tax to enter one
of our theaters today. The nickel will work a slot
machine or two in some out of the way place, and
most telephones are still equipped to handle nickels,
but that seems to be the limit of its usefulness.
America is trying to forget that such a small thing
as a nickel really exists.

Democratic America might not recognize Bol-
shevik Russia, and millionaire America might ignore

LT I ~

the United States in 1857 and lived the short life of
seven years. Three-cent pieces made their appear-
ance in 1865 and the following year, the present
"nickel," or five cent piece, came into existence. The
nickel for these coins was mined in Lancaster County,
Pennsylvania. The mines there have since been
abandoned for richer deposits, but the quantity re-
quired for the coins at that time was not large.
The alloy most acceptable for coinage, and the one
used by the United States since the advent of the
"nickel," is composed of seventy-five per cent copper
and twenty-five per cent nickel. It has been esti-
mated that 3,000,000 five-cent pieces of this compo-
sition would require about 8,375 pounds of nickel.

Fig. 1 - Three-ton electric furnace for the Fig. 2 - Seven-ton furnace in operation Fig. 3 - Ladle in position to be filled with
production of nickel. Furnace not in with door open. The temperature is molten metal.

operation. near 3000 F. 'J-.'l1. - 8



Although the United States deserves the credit for
the first nickel alloyed coins, the Chinese used nickel
alloys thousands of years ago without realizing that
such a metal existed. It was not until 1751 that the
element was isolated by Cronstedt in his experiments
with niccolite from the cobalt mines in Sweden.

was fortunate enough, however, to possess many
more desirable properties than those just necessary
for coinage usage. In appearance, it is a lustrous,
silver-white metal with a slight steel-gray tinge.
The color of nickel is quite important because regard-
less whether you are talking of a pan in a kitchen or
of a cigarette holder, good looks are a valuable asset.
It possesses sufficient hardness to take a fine polish
the hardness of cast nickel approaching that of steel.
It is very malleable and ductile, and can be rolled
into sheets of 0.0008 inch -and drawn into wire
0".00004 inch in diameter. Of course, sheets and
wire of that size are not of such great commercial
importance, but it gives such a wide working limit
that anything wanted in size can be obtained.
Nickel can be easily welded at a white heat. It is
magnetic at ordinary temperatures, being about
two-thirds that of iron. It has a high melting point,
1500 degrees Centigrade, but this is lowered, as in the
case with iron, by the presence of carbon. It is
superior to iron, and in fact to most metals, in its
ability to resist rust and all kinds of corrosion.

THE CO-OPERATIVE ENGINEER12
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Fig. 4 - Tapping the seven-ton electric furnace. •
,,~ -

Twenty-four years elapsed before it was refined
commercially at Schnieburg, the site of the cobalt
industry.

The importance of nickel was realized immediately
upon its discovery, but it was so difficult to obtain
that it remained for a good many years more of a
curiosity than of any practical importance. Rea-
lizing its value, all the major countries of that time
instituted searches for the metal. Nickel is a
widely distributed element but occurs in mineable
quantities only in a very few localit.ies. New Cale-
donia contained comparatively rich ores and imme-
diately took the lead in the industry, holding this
lead until the beginning of the present century. In
the meantime, nickel had appeared as an impurity in
the search for copper in Canada, and the "impurity"
became the metal of prime importance. The much
richer fields of Canada soon passed their only strong
rival, New Caledonia, and at the present time, are
producing over eighty per cent of the world's supply.
It is interesting to note in passing that by far the
largest company for the mining of this nickel is an
American concern.

To keep pace with this ever-increasing production
of nickel, more uses for the metal had to be found.
Nickel was being mined by the tons while it was only
being used for coins by the pound. Colloquially
speaking, Johnny was outgrowing his pants. Nickel

Fig. 5 - Pouring the second mould - the flow of metal is easily
controlled with a special valve.

Acetic acid, a three-per-cent solution of which we
know as vinegar, citric acid, which we are acquainted
with as a flavor in lemons and oranges, and tartaric
acid have no effect on it over long periods of time.
Caustic alkalies, the most familiar of which is lye,
may be fused in nickel vessels without change.
Fresh or sea water has no effect on the metal, and it
dissolves very slowly in muriatic and sulphuric acid,
though rapidly in nitric acid or aqua regia.

(Continued on page 23)
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CONTROLLED HEAT-THE LATEST STAGE
By CHARLES T. HENDRICK, C. E.'31

WE KNOW as much, or rather as little, about to disregard cold, he finds no need for heat. Because
the origin of fire as we profess to know about he has never tasted cooked food, he does not crave it.

the origin of the elements sent to increase and dimin- And so, perhaps, the volcano regarded by history as
ish fire's fury. ." th-e first source of natural fire, interests him little.

The wind - from whence the first gentle gust? At least he makes no record of this smoldering flam-
Yet, has it not the power to fana spark from its tiny ing spectacle as striking awe into his heart, or even
dimension to complete destruction of an entire city arousing his interest to the point of making an
or giant "forest? experiment.

Fig. 1. - The volcano. The first source of Fig. 2 - The primitive man amazed at the Fig. 3 - The savage discovers fire by
natural fire. phenomenon of lightning. .2.q a_1 , friction. .".

Water - from whence the first drop? Yet, are we Picture, howmeJ,~he primitive man of the next
not satisfied of its potency to dampen the ardor of plane. His amazement when, quick as a flash, a
fire's most ambitious intentions? stroke of lightning from the sky brightens for a

Conflicting elements! Avowed enemies, one of the moment his darkened surroundings. His perplexity
other. Yet, avowed friends of mankind! when the flames linger for days; at times burning

. . . slowly through entangled, green bushes; and again
Fire as the Friend of Mankind racing with all swiftness across sun-dried plains of

Fire becomes destructive only through our own grass, He begins to show interest. He finds he
negligence or lack of thought. Like a child, it may cannot go too near the spectacle without suffering
become unruly and a source of great grief, unless pain. He lingers behind. But his studies in this
governed by the influence of a superior power. path of destruction are most interesting. Now he

With thought, we may lay fire against our bosoms, begins to take note. Herds ·"of deer imprisoned,
and it will warm us. Thrown haphazardly, it will stifled, and partly consumed by fire leads to the dis-
burn us. covery that cooked meat is more palatable than the

All through the centuries, fire has played its inter- raw flesh he has been accustomed to eating. He
estingly important role in the making of world his- finds that fat thrown into flames produces a heat
tory. And by a stretch of imagination, we might more intense and a light brighter than" wood fire.
pass into the realm of time immemorial to begin our He learns that stones will not burn, but will hold
study of fire, defined by Webster as "the principle heat. Countless, his discoveries ~ but how to
of combustion as manifested in heat." transport this heat? How to keep it? This is left

" for the next plane of man to discover.
Primitive Experiences

For lack of historical data, we draw upon imagina- The "Communal" Fire
tion in an effort to picture primitive man's first Much as we of today maintain public drinking
experience with natural fire. Because he has learned fountains, so the next plane of primitive man main-

JANUARY, 1929
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transmitting heat through the sides of an iron stove.
This he accomplished with a rudely constructed, but
successful model, which gradually developed into a
stove bearing his name to this very day. This stove,
Franklin explained in a pamphlet, would distribute
heat allover the room, without "roasting" the face
and "freezing" the back. A turning point in the
history of heat.

The Nineteenth Century
Following years of study and experimenting to

improve upon Franklin's invention, the nineteenth
century introduces the "base-burner" and the warm-
air furnace as the very latest forms of healthful,
scientific heating. This type of heating is familiar
to nearly all who glance upon these lines, and we pass
quickly into -

The Twentieth Century
During this period .remarkable advancements are

noted in the art of heating. Keen minds have set to
work in an effort to develop the "perfect heating
system." Seemingly, success has attended their
endeavors. In quick succession follow hot-air, steam,
hot-water and vapor heating. Vast outward changes
indeed, compared with the savage whose hut or tent
was heated with an open fire of wood. How very
much like it, though, the open fireplace which first
appeared in civilized England. And is not this basic
idea still evidenced in Franklin's wonderful inven-
tion? Have we, of the twentieth century, distin-
guished ourselves other than to construct around our
fires various forms of metal? Have we, of the twen-
tieth century, really advanced in the art of home
heating? Is not the savage idea of "combustion in
the home" still prevalent among us? But hold '- a
new era in the art of home heating is dawning! In
this twentieth century, we are yet to be freed of a
primitive idea that has kept us enslaved, alas, too
long!

After years of research, there is now available a
simple, practical, trouble-proof means of electric
home heating and hot water supply.

An interesting point of view is that portrayed by
the observers who enter the basement of the modern
house of today which contains an electric heating
system.

In one corner, unobtrusively, stands a large oblong
box. Upon inquiry they learn with amazement that
from within this magic box comes that heat, without
fire; that is to revolutionize the entire mode of home
heating, for with the advent of electric heat, all
previous types of heating with the accompanying
danger of flame become obsolete.

They ask, "What is this new form of heating? Is
it not experimental? Is it not too expensive? How
does it operate?"

Again upon inquiry they learn that electric heating
in smaller units has been in operation for twenty-five

\J or ,

resulted. In another part of the world, another
savage discovered fire by friction. Thus, man Jearned
how to create fire.

Passing down through the ages, we find fire a veri-
table luxury in the great Roman Empire. Kindled
in' elaborate metal braziers, fire served to warm pre-
tentious Roman .mansions: later, the Roman mind
developed its hypocaust, which served to produce
the intense heat for their history-famous baths.

Next is recorded the Saxons' way of building a fire
in the middle of the room, with only a hole in the
roof to allow smoke to escape. Shortly after this,
the first open fireplace was built in England. And
its cheeriness lives today, even in homes where
modern heating facilities assure more than passing
comfort. Th Fe t Ste Irs ove

The history of fire, by this time, reaches the eight-
eenth century. In the year 1774,. it remained for
Benjamin Franklin to consider the possibility of

tained the "communal "house, where flame in the
form of small bonfires was religiously kept alive for
the benefit of the entire community. Thus, primi-
tive man knew how to keep fire, but remained entirely
ignorant of a way to create it.

Fire Under Control
Rapidly, now, history recounts" the "development"

of fire and heat as a benefit to mankind. Somewhere,
a savag-e struck stone against stone and a tiny spark

.••. _.~._ ".". ,..._.~..... ..,. ....•.•..~..•..., ..••..""""._ '"'"'"_ .""''N_'~.. '... 'J._ .• ~<' ..•••• ,.,...,.",""':'.«0.-,
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Fig. 4 - The Communal Fire
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years, and that time-tried principles have been
employed and various units themselves have been in .
use in forms with which we have long been familiar.

Enclosed in the aforementioned box there is a
welded steel tank having a water-storage capacity of
eleven hundred gallons. The tank is insulated from
its surroundings by a four-inch covering of mineral
wool, which is designed to retain all the heat con-
veyed to the tank, Heat is supplied by four 10-kilo-
watt inverted U-shaped electric heating elements

interior and exterior of the studding on the sides of
the house and on the joists between the upper floor
and the attic. The space formed between these
boards is filled with mineral wool. A similar form of
insulation is incorporated in the construction of the
brick veneer type house. The mineral wool acts as
an insulator and prevents the escape of heat from the
house.

It is comparatively simple to insulate a house that
has already been constructed. Just beneath the

15

inserted into the tank from the bottom. These
elements are connected to a 220-volt alternating
current. The water is heated to a temperature of
about 3000 Fahrenheit, resulting in an approximate
pressure of fifty pounds in the system. On the
top of this heat-storage tank there are placed two
radiators with great radiating surfaces similar to our
automobile radiators. From the top of the storage
tank the hot water circulates through these radiators
and returns to the bottom of the storage tank. An
electric fan (the only moving part of mechanism in
the entire system) is placed behind the radiators and
blows the cool air from within the house across the
heated radiator surfaces and forces the heated air
through main trunk tubes into the usual heating
stacks used with -hot-air furnaces and thence into the
rooms to be supplied. The radiators and fan are
enclosed in a sheet-metal box which has one-way
vanes on the inlet and outlet sides. When the fan
is at rest, these vanes are closed and the sheet metal
box forms a tight enclosure, thus allowing negligible
heat loss. '

Contributing to the success of this heating unit is
the skillful insulation of the house in which the unit
i~ placed. In the construction -of frame houses an
insulation board surfacing material is placed on the

<,

eaves, a 5-inch by 5-inch opening is made between
every two pieces of studding. A pressure system is
used to force mineral wool through a 4-inch hose
which is inserted in these openings made in the out-
side faces of the exterior walls of the house. In this
manner the air spaces between the plaster lath and
the outside walls are filled with mineral wool and
are made an effective insulator. With this insulation
in place the house resembles a huge thermos bottle;
it retains its heat in winter and is several degrees
cooler than the outside temperature in the summer.
Interesting experiments on these heat-insulated
homes have indicated that there is but a small loss
of heat.

The electrical energy for the heating elements in
this system is taken from the power lines at a time
when the power consumption at the power company
is at off-peak load. For example, a municipal power
plant which is used primarily for streetlighting has
an off-peak consumption from 6.00A.M to 4.00P.M.
A utility power company usually has an off-peak con-
sumption from 9.00 P. M. to 7.30 A. M., and from 12
noon to 1.00 P.M. The power companies are willing to
furnish energy at these off-peak hours at a lowrate and
in several instances this rate has been as low as one
cent per kilowatt. To assure the power company

Fig. 5 - Sketch showing relative positions of hot water storage tank, electrical heating elements, radiator and air circulating fan.
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desired at 6.30A.M. the thermostat is set at 70° and
the timing device is set at an interval of time preced-
ing 6.30 A. M., which will allow the system ample
time to bring the temperature of the house from that
used at night to the one desired at 6.30 A. M. The
time required for this interval is approximately thirty
minutes. Therefore, at 6.00 A. M., the timing device
automatically controls the closing of the circuit leading
to the draft fan. The draft fan begins operation by
drawing the cold air of the house through the cold-air
trunk pipes of the air system and then forces it through
the radiation surface of the radiators, where it is heated
and forced through the warm-air trunk pipes, and
thence into the rooms of the house. This process is con-
tinued until the temperature of the house reaches
70° Fahrenheit. At this temperature the thermo-
stat automatically controls the opening of the switch
which stops the fan. If at any-time during the day
the' temperature of the house falls below 70° Fahren-
heit, the fan is automatically started and it operates
until this temperature is again reached. A similar
method is used to maintain a constant but lower
temperature during the night.

With this electric heating system, energy is taken
from the power lines when no one else is able to use
it. It is stored in the form of hot water, and at the
touch of a switch it is possible to release that energy
and get heat in its most desirable form, an abundance
of heat without combustion within the house. Prac-
tically 100 per cent of the heat generated is radiated.

Note: The details regarding the electrical heating
system herein described were furnished by the Hall
Electric Company, Fort Wayne, Indiana.

tion to the late Mr. Charles A. Hinsch who, through
his interest in the University and in aviation, did
much to bring about this arrangement.

No definite plans have as yet been made for the
organization of this new work. It is obvious that
much of the work now given in the departments of
Civil Engineering and Mechanical Engineering will
fit directly into the program in aeronautics. With
the addition of certain special courses in aerody-
namics and airplane design an adequate course can
be provided. It is hoped that a definite announce-
ment of the details of the course may be made this
spring .and that registration will be open in this
department in September, 1929.

No attempt will be made at the start to carryon
experimental research at the University, but the
cooperative work which will accompany the course
will give the necessary practical experience.

But if we just could have an Aerodynamics Labora-
tory - there's a thought that ought to appeal to
somebody.

The Acting Dean's Page
(Continued from page 5)

design. There were but few airplane factories in the
United States and the demand for aeronautical engi-
neers was being filled by other institutions already
having courses under way. All things considered it
was thought best to postpone any extension of our
program.

Fortunately such aid has now become available.
The Trustees of the Schmidlapp Foundation have
agreed to provide funds for a chair in aeronautics in
the College of Engineering and Commerce for a
period of five years and to determine each year
whether the grant will be extended for an additional
year. Thus the University can guarantee to each
entering class that it will be able to complete its
course. This very generous offer is deeply appre-
ciated by the College of Engineering and Commerce,
and we trust that the results which may be achieved
will repay the donors and justify their confidencein
us. Special mention should be made of our obliga-

that energy will be consumed only at these off-peak
hours, a timing device is placed in series with the
power circuit which will only allow power to be con-
sumed at these regulated intervals. Since it is
possible to receive power only during the off-peak
load, it is necessary for the water storage tank to be
of such capacity that it will retain enough heat
energy from the time it is heated during one off-peak
interval until that time is again reached the following
day.

Thermostatic control is employed to regulate the
several functions in the operation of this electric
heating system. A thermostat controls a line switch,
which is in series with the power supply. This ther-
mostat is adjusted in such a manner that, when the
temperature of the water in the storage tank falls
below 300°. Fahrenheit, it automatically controls the
closing of the line switch. When this switch is
closed, it permits electrical energy to flow through
the heating elements during the off-peak hours.
When the temperature of the water again reaches
3000 Fahrenheit, the- thermostat automatically con-
trols the opening of this line switch and thereby dis-
continues the supply of power to the heating ele-
ments. This arrangement assures a constant tem-
perature of 3000 Fahrenheit in the water storage
tank.

Through a separate control system the tempera-
ture of the house is automatically regulated, A ther-
mostat is placed at a convenient place in one of the
rooms of the house where it will be easily accessible.
This thermostat has a hot and cold temperature
setting which is synchronized with a timing device.
For example, if a 70° Fahrenheit temperature is
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This problem of snow removal is one which is cost-
ing the northern states many thousands of dollars
each winter, but it is well worth the effort to keep
freight and passenger traffic on the move and keep
rural communities from having to hibernate during
the deep snows of winter.

In one city a novel type of snow remover is being
used. It consists of a large scoop which is drawn by
a tractorand operates in much the same manner as a
slip-scraper. When the scoop is full it is conveyed
to a vacant lot or dump and unloaded by means of a
door in the back of the scoop. This outfit can re-
move snow from a street in a remarkably short time.

THE PHOTOGRAPHING OF MACHINE PARTS
By H. J. DODS, M. E.,'24

NEARLY every publisher of parts catalogs uses various parts, pasting them on a white background,
a different system of photographing. Each and re-photographing. If particular care is not

manufacturing concern has its own system but all taken when the original photograph is made, the
of them fall into three fundamental classes. A de- parts that are cut out to be pasted on a background
scription of these three basic systems of parts cata- will be so out of proportion as to cause a very
log photography is given in the following paragraphs. unbalanced appearance. The advantages of this

In any system of parts photography, the parts system are the low cost of installation and the con-
should be photographed so that they are in the same venience of pasting parts on a background in a
relation to each other as the manner in which they neater arrangement than if they were taken as a

group.
The second system involves removing enough of

the main castings or covers to expose the parts and
to photograph them as they appear in the machine.
It is practically im-possibleto maintain this method
for all the parts of a machine, since many of the parts
are hidden from view. In this event; the parts which
are not visible are photographed in groups after being
removed from the machine and placed in the proper
order. This sytem has its advantages in that the
cost of installation is low, and that the resulting
catalog is easy to read, and repair parts may be or-
dered with the least number of mistakes. It is pro-
bably the most costly method of any, because of the
art work necessary in order to bring out the parts
desired and wash out the parts not wanted. A very
serious drawback is the danger of exposing designs to
competing manufacturers through the medium of the
assembly photographs.

In the third system, the parts are photographed
from a vertical ca.mera on a specially prepared glass
top box, with illumination above and below. This
method is unquestionably the best if speed and low
cost of production are taken into account. Excellent
results have been obtained in the plant of the Cincin-
nati Milling Machine Company by the use of this
system. A detailed description of the equipment
used and the methods employed is given in the fol-
lowing paragraphs. The methods employed in the
dark room are omitted, because they are essentially
the same as the standard practice for developing
negatives.

Figure 1 shows the interior of the photographic
department, exclusive of the dark room and the de-
veloping room. The box upon which the parts are
placed is clearly shown in position under the plat-
form, from which the pictures are taken. It is made
of one-inch pine, about five by six feet in size and

§>fit ~nto the machine. It is often impossible to ac-
complish this result, due to spreading the parts over
a flat surface for photographing. The wide variation
in sizes of parts also makes this branch of photogra-
phy very difficult, but if the parts are not placed next
to each other in some logical manner the resulting
parts catalog can not serve its purpose.

The simplest system is that of photographing the
parts indiscriminately and later cutting them out
and pasting them on a white background for re-
photographing. The initial cost of this method is
quite low, because no especial lighting or arrange-
ment of cameras is necessary. The greatest draw-
back is the time and cost entailed in cutting out the

Fig. 1- Photographic department, showing camera arrangement
.Qf -.:L - I ~ and lighting cabinet
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ledge around the inside of the box, about one-half
inch below the top. On account of the weight of
the parts which are sometimes placed on the glass,
wood braces are sometimes used to help support the
weight by placing them directly under the heavy
part. It must be remembered that a weight of 150
to 200 pounds is sometimes placed on the glass,
making all precautions to avoid breaking the glass
extremely important.

about one and one-half feet high. Casters under the
box allow it to be moved about as occasion demands.

The underneath illumination was originally ob-
tained from twenty 75-watt Mazda daylight lamps
equally spaced on the bottom of the box. It was
found that these lights gave too much illumination in
spots, so it was necessary to provide indirect illumi-
nation to obtain a more uniform intensity of light.
This was accomplished by painting the tops of the
lights with lamp black and painting the interior of
the box with white enamel. The exact location of
the lights in Figure 2 can be determined by noticing
the fade out of certain parts. The size of the lights
was later changed from 75-watt to 40-watt, and a
much sharper outline was obtained, but the back-
ground was not nearly so dense as before.

Top illumination is obtained from two 19,000-
candlepower arc lights. They are suspended from
the platform and equally spaced from the box to obtain
the best uniformity of light. A screen in front of the
arc lights helps to diffuse the light to the far corners
of the box.

As can be seen from the foregoing discussion, il-
lumination is one of the hardest problems to solve
in this system of parts photography. Even the day- Fig. 3 - Indirect underneath illumination by twenty 75-watt

lamps. Note the very sharp outline on the small parts. 2. q

v
All ground and polished surfaces, such as shafts,

levers, etc., are powdered to cut down the reflection
of light on their edges, giving them a more clear-cut
outline in the picture. G-earteeth and screw threads
are whitened 0I! the top edge to make them stand out
more prominently. All black lacquered objects, such
as wrench handles, are painted with lamp-black to
eli~inate the excessive high lights always present
in glossy finishes. Castings which are exposed to
the eye in the assembled machine are painted with a
dull gray paint diluted with lacquer thinner. A dull
gray makes just enough high lights to give depth to
the castings, while the lacquer thinner makes the
paint dry very quickly. After all this preliminary
work, m~ny of the parts are still further dressed up.
for the picture by whitening the various edges,
curves and shoulders with chalk to make them. .

show up more prominently.
All this work is merely preparatory to the actual

exposing and developing of the negative, which is
quite another phase of the subject and a pains-taking
operation in itself.

.After the negative is developed and a print is made
from it, there is one good test as to its usefulness.
Can the individual who is unfamiliar with the detail
parts of the machine take one of the parts and iden-
tify it on the print? If so, the picture has been suffi-
ciently well made to serve its purpose.

light from the windows tends to give a greate'f d~b-
sity on one side of the negative than the other,
making a very undesirable print from which to make
the cuts for the catalog. A total absence of any
natural light whatever gives the best results.

The procedure followed in exposing the negative is
first have on the top and the underneath illumination
at the same time just long enough to get the proper
density on the film for the outline of the parts, and
then turn out the top lights and allow the bottom
lights to remain on long enough to give a very dense
background on the film, and consequently a white
background on the print.

The glass above the lights is %-inch thick, frosted
on one side to diffuse the light, It rests on a one-inch

Fig. 2 - Indirect underneath illumination by twenty 40-watt
lamps. Note spots where parts fade into background, also the

general lack of outline of the parts. 2-4 'l".,'" I '7
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THE NEW y.M. C. A. MEMORIAL BUILDING
By C. T. HENDRICK, C. E.'31

INMEMORY of the late David B. Gamble, Mrs.
David B. Gamble and her three sons, Cecil H.

Gamble, Sidney D. Gamble, and Clarence J. Gamble,
have contributed to the Board of Directors o-f the
Y. M. C. A. of Cincinnati and Hamilton County a
gift of $400,000 for the erection and endowment of a
modern student Y. M. C. A. building on the campus
of the University of Cincinnati. Included in this
gift is a deed to the property on Calhoun Street on
which this memorial religious and social center is to
be erected.

The following is the letter of transmittal to the
Board of Directors of the Y. MO. C. A. of Cincinnati
and Hamilton County:

"It is our belief that effective character building
influences are of first importance among a communi-
ty's valuable assets and in our judgment the Young
lVlen's Christian Association of Cincinnati and
Hamilton County has demonstrated itself to be such
an influence. - -

"For this reason we have been giving you the
annual income of a fund of $100,000 for the more
adequate support of the activities of the Association's
University Branch, feeling that such service to a
group of the community's potential future leaders is
of special value. -

"We have been gratified by the results accom-
plished, and have been impressed by the expressions
of the Trustees, of members of the Faculty, and of
the students themselves as to the need and value of
the Association's program in the life of the University
of Cincinnati.

"In our opinion, this program of service and broad
religious influence would be even more effective with
a provision of more adequate facilities. Conse-
quently we desire to make you the following offer,
subject to your approval and acceptance.

First, We will deed to you the property we now
own on Calhoun Street, adjacent to the University
campus.

Second, We will provide the money required for
the erection and furnishing of a building on said
property, for the use of -the University Branch
Y. lVI. C. A., and likewise for the use of the Univer-
sity Y: W. C. A., should this latter organization,
now or in the future, desire to use its facilities. The
building shall contain a room suitable for the head-
quarters of the University Y. W. C. A. The cost
of the building and furnishings is not to exceed
$175,000. The design of the building is to harmon-
ize with the nearby University dormitory and the
plans for building and furnishings are to be subject
to our approval.

Third, We will continue to provide annual support
for the personnel of this Branch either by cash con-
tributions or by a contribution to your Endowment
Fund of $100,000, the income only of said fund to
be used.

Fourth, To provide for the maintenance of this pro-
posed building, and in order that it may not be an
added annual expense to the community, through
the agency of the Community Chest, we will provide
an endowment fund of $100,000, the income only
to be used, first, for the maintenance and repair of the
proposed lJniversity Branch "Y" building as may be
required, and second, any portion of the annual
income not so required to be used for the support of
the general program of your Association. -

"II this offer is acceptable to your-Board, it is our
desire that the building and the endowment funds
established shall be known as a memorial to David B.
Gamble, my husband and our father, who expressed
his faith and beliefs through his life among men, who
placed high value upon educated youth of Christlike
character and to whom Cincinnati was always his
beloved home city.

Sincerely yours,
(Signed) MRS. DAVID B. GAMBLE,

CECII.J H. GAMBLE,
SIDNEY D. GAMBLE,
CLARENCE J. GAMBLE.

This University Y. M. C. A. building and endow-
ment gift represents the largest single contribution
ever made to student Y. M. C. A. work. It is a
notable testimony to the realization of a need for a
building to house the religious and social life of the
students of the University of Cincinnati.

The contour of the ground immediately north of
Calhoun Street made it possible for the architects,
Zettel and Rapp, to design a building with two
stories above the Calhoun Street elevation and one
beneath. Of this lower floor, only the southern
extremity will be under ground. The main entrance
to the building will be on Calhoun Street and the
lower floor will open on the w~st side.

To harmonize with the architecture of the nearby
dormitory, the Gothic style of architecture has been
employed in the design of this new building.

According to preliminary plans, the Y. M, C. A.
headquarters on the first floor will consist of offices
for the president, secretary, and cabinet officers.
The majority of the first floor space will be devoted
to a social room and a mammoth lounge room extend-
ing across the rear of the building. This lounge
room will extend through the two upper floors of the
structure.

On the second floor, committee rooms and club
rooms will be located. In addition there will be two
completely furnished guest rooms.

The lower floor will house the offices of the Univer-
sity Y. W. C. A. It will also contain a reception
room, a large club room, and will house the kitchen
facilities. An interesting feature of this floor will be
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held for the future growth and productivity of the
University. Religious work on the campus has
progressed. rapidly and now enjoys a remarkable
organization which contributes much to everyday
campus life. With this splendid .gift, which has
been accepted with sincere gratitude, it is inevitable
that the future growth of the University Y. W. C. A.
and Y. M. C. A. religious and social welfare work
will be unending.

In place of vocal cords the mechanical man has had
a talking film introduced among its organs. The
words to be spoken are recorded by photography on
a film and introduced into the physiology of the
man that was born in a laboratory.

An English-speaking race of machines is now being
reared by the WestInghouse Company to substitute
for watchmen in power substations where the infor-
mation to be transmitted is not complicated. Ad-
justments are made so that a break in the electrical
current in one place causes a set-up in the machine
which reports that fact. A break elsewhere causes
a different set-up and a different report.

A particularly human touch was introduced by
the inventor, who had started the talking career ofhis
electrical young men by furnishing them with lan-
guage in which to complain about the weather. They
are adjusted so that they can call up headquarters and
report "It's hot," or "It's cold." This information
is of value as a warning, because too much heat or
cold is dangerous to the engine.

The first three members of the mechanical race -
familiarly known as "Adam," "Cain," and Abel,"
Eve being omitted because the automatic kingdom
has not been divided into two factions - are on duty
in Washington as employees of the WarDepartment,
assigned to report on the condition of the city's water
supply. Adam, Cain, and Abel furnish daily bulle-
tins on the amount of water in each reservoir.

The part played by the human voice in this inter-
esting tribe is not a mere humorous conception on
the part of the inventor, but is an indispensable part
of the mechanism. The telephone company does
not allow any electrical or other devices to be hitched
to telephone receivers. In order to set the mechan-

).is~s in action at a distance by telephone, therefore,
crt IS necessary to make them sensitive to human
speech range. Each machine is sensitive to a variety
of sounds and performs different functions, according
to the pitch in which it is addressed. The ability to
talk as well as hear was necessary to enable it to call
for a number and to announce itself.

By means of the televox, Mr. Wensley says, a load
dispatcher of an electric power company or street
railway can call up on any telephone unattended
power plants or substations, receive reports on the
status of every machine in the station and start or
stop machines, open and close switches, and perform
other operations at will.

Automatic operation of electrical machinery has
been in use for several years, but all systems now
employed require special wires run from the supervis-
ing points to the station. Where stations are many
miles away, numerous such installations may be very
expensive. Telephone connections to all points
always exist, however, and by using these lines for
supervisory control, the cost of the control system- is
greatly reduced.-A. G. E. Bulletin.

to. Now, the writer says, the inventor has endowed
it with words. He continues:

When it is hailed over the telephone it responds
in a well-modulated and deferential voice:

"Televox speaking."
It can even initiate a conversation. If something

goes wrong, for instance, at a power substation where
the Televox is on duty, it can lift the receiver and
say:

"This is the televox calling for Main 5000."
When the televox is connected with that number

the conversation will continue in buzzer code. The
man at headquarters will ask by interrogatory buzzes
what is wrong, and the televox will reply in the same,
form, one, two, or three buzzes, ora combination of
buzzes, each meaning something different.

the loggia, a glass-enclosed room overlooking the
University campus.

It will be noted that the University Y. M. C. A.
plans no commercial features, such as a lunch room,
or gymnasium, which are commonly considered neces-
saryfo an Association program. -The University
furnishes these, and the Association has as its prin-
cipal field of service the social and religious activities.

This outstanding gift is- significant of the interest

Mechanical Man

THE evolution of the mechanical man has taken a
further step, we are told by a writer in the New

York Times. Formerly it could do nothing but hear
and obey. Now it can talk back. The Televox
was hailed as the perfect employee when it was first
invented by R. J. Wensley of the Westinghouse
Company, because it could obey orders, and do
nothing else'. It could not even speak when spoken
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The Versatile Metal Called "Nickel"
(Continued from page 12)

From these very desirable properties, four chief
uses of the metal have come into being. The mixing
of it with another metal,' or metals, to form an alloy
is its most important use. It has also been used as a
surface coating for other metals and as a chemical or
catalytic reagent. Finally, its use as a pure metal
has become more and more of commercial impor-
tance. In all these uses, there is one important fact

being sixty-eight per cent nickel, twenty-seven per
cent copper, and five per cent of other elements with
a slight variation in percentages. It resists corrosion
much better than nickel steel, has a good col'Or,and
great strength and resistance. Various other cupro-
nickel alloys are on the market, the properties of
each changing slightly with variations in percen-
tages. These alloys are for the most part well
known, our own nickel coin being one of them, and
they can be found listed under various trade names.

When, in addition to copper and nickel, zinc is
added, a wide variety of well-known alloys is ob-
tained,going under the general name of "German sil-
ver." The Chinese used "German silver" for gongs
and musical instruments and it is widely used today
for cutlery. Needless to say, they are not "German"
and they. are not "silver," but they have been used
as a substitute for silver for many years.

The desirable properties of nickel, but its high
price, have caused it to be used quite extensively as a
coating for other metals. Nickel is readily plated
with the electric current, and when the underlying
surface is very smooth, it will take a fine polish.
By this method, a silver-like, non-tarnishing coat is
given to numerous articles, such as machine parts
not exposed to friction, cutlery, wrist straps, and
coffee urns. Recently, aluminum has been electro-
plated, and in this form it is recommended for elec-
trical conductors. Aluminum by itself oxidizes and
soon becomes inefficient, but this trouble is easily
eliminated by a coating of nickel. This process, it
is claimed, will greatly extend the practical applica-
tions of aluminum.

Much of our beautiful pottery and glassware is
made possible by electroplated nickel. The article
to be coated must be electrically conductive, but this
difficulty is taken care of by successive coatings of
silver fluoride, then treating it with coal gas, and
finally heating it to fifty degrees Centigrade in the
presence of carbon bisulfide.

NIckel as a catalyst is of especial importance in the
field of organic chemistry. Molecular hydrogen, in
the presence of finely divided nickel, .combines
directly with many substances at a temperature of
about 250 degrees Centigrade. This property has
made it of extreme importance in the hydrogenating
of OIls. Oleic acid, the chief constituent of liquid
fats and oils, can be converted to stearic acid by the
addition of hydrogen to the molecule. To facilitate
this reaction) t he material is heated in an atmosphere
of hydrogen in the presence of finely divided nickel.
This nickel acts as a hydrogen carrier, and although
it does not enter into the reaction itself and therefore
comes out unchanged, its presence causes the oil to
take up the hydrogen. Oleic acid is a liquid and
soon becomes rancid, while stearic acid is a solid and
keeps very well. I t resembles lard and is much pre-
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that must never be overlooked - its price. Nickel
occurs so rarely, and even then its richest fields do
not average 4.44, per cent nickel from the ore, that
its price causes Somepeople to take a cheaper article
despite its shorter life.

More nickel is used in the production of nickel
steel than in all the other uses of nickel put together.
Nickel, when alloyed with steel, gives the steel much
greater strength. This alloy came into prominence
during the world war when it stopped the shells of
the Americans and the Germans with equal impar-
tiality. In times of peace,' it serves an even greater
use of allowing us to get to work in our automobiles,
and holding our factories together while we labor.
In all these gigantic modern machines where super
strength is needed, nickel steel IS doing the work and
doing it well. It is superior to most steels, too, in the
fact that it does not easily rust. The nickel content
of these steels varies from two to fifty per cent, but it
is usually between three and five per cent.

Second in importance of the alloys of nickel is a
so-called "natural alloy" that goes under the trade
name of "Monel Metal." It is smelted and refined
from the are without the separation of the various
constituents, the composition of the final product

Fig. 6 - The seven-ton electric furnace completely tapped.



ferred to lard for cooking by some people. Nickel is
seen here again as humanity's servant; converting an
undesirable oil into an edible one. Nickel oxide has
been substituted for nickel as a catalyst and has been
used with marked success.

It would not quite be like that genius, Edison, to
lef such a versatile. element go without some unique
work on his part, so he made a storage battery using
nickel hydroxide. His depolarizing electrode is a
non-deformable pocket loaded under pressure with
nickel hydroxide and a substance containing bismuth
in such proportions that the mixture contains twenty
per cent, or less, of the bismuth material.

One other field for nickel is its use as a pure metal.
Its commercial importance in this line of work is
rapidly increasing, because the American public is
being educated to the fact that it is not the first price,
but the life of a thing that counts. The housewife of
today first asks how long a thing will last; then she
asks the cost. She realizes, too, the value of nickel
coffeepots, double boilers, baking pans, and roasters.
She counts her savings in better-looking, easier-
cleaned, and longer life cooking utensils and willingly
pays the higher initial price.

There is a tendency, especially in the foreign coun-
tries, to make their coins out of pure nickel. The
coin is much harder to mint, but this disadvantage
seems to be offset by its superior properties. It
wears and looks better than the alloyed coins.

Nickel is of great importance in the laboratory,
and of special value in the dealing with alkalies.
It is claimed that nickel dishes are comparable in
accuracy to platinum and superior to fused silica
in the determination of ash in saccharine products.
Its cost in this field is relatively less than platinum
and fused silica when the life and the price of the
dishes are considered.

It is in the industrial field, the large factories, that
nickel is coming into its greatest use. Pure nickel
seamless tubing can now be obtained, and due to its
chemical passivity, it is not only used in the trans-
portation of those liquids and gasses that would cor-
rode ordinary pipe lines, but also in the handling of
superheated steam.

Nickel, by conclusive tests, has been shown to con-
taminate milk less than any other commercial metal.
It can be repeatedly scoured without injury, and
requires no protective coating; consequently, it will
not chip or crack. It is ideal for heating and cooking,
for its great strength makes it possible to obtain it in
fine sheets, giving greater conductivity. One of the
largest condensed milk companies has discarded its
tinned copper cans for nickel urns.

In the preparation of canned foods, and especially
in the manufacture of soup, non-corrodable, strong,
clean, pure nickel is replacing inferior metals. The
handling of canned foods must be of the best, for the
least impurity will likely cause the food to be

unedible. The ingredients going into the making of
soup contain many inherent acids and they must be
handled in vessels upon which these acids have no
effect. For a good product, the vessel must resist
decoloration and must be easily cleaned, in addition
to standing the wear of constant usage. .

The easy cleanability of nickel has made it of in-
valuable importance in the dye industry. In these
days of quickly-changing fashions, the manufacturer
of hosiery must be able to offer his trade a wide varie-
ty of colors. This necessitates machines that can
easily change from one color to another. To obtain
a pure color, all traces of the color previously used
must be removed, and due to their permeability, this
is sometimes quite difficult. With nickel, the process
in most cases consists of merely rinsing out the con-
tainer with water.

An interesting comparison of nickel in the field of
commercial alkali production is given by one of the
large companies. Their tubing and evaporators
made of steel last from three to six months, and those
made of copper, fifteen months. A tube of nickel,
used under the same conditions and weighing eight
pounds when it was installed, lost only two ounces in
two years with no signs of corrosion or pitting. To
the layman, not knowing the importance of alkalies,
this saving does not mean so much, but to the large
companies which depend on alkalies in the manufac-
ture of their products, the importance of the use of
nickel is tremendous.

Quite an unique use of nickel is its employment as
a wool to separate the coal tar products from natural
gas. Although coal tar enables the chemist to obtain
synthetic dyes, flavors, and perfumes, it is only
recognized in natural gas as a foul-smelling, sticky
substance. This undesirable tar adheres to the wool
as the gas passes through it, and is later washed off
with benzol, the wool being reused. Glass wool was
formerly used for this purpose, but .when it became
coated, it had to be scrapped.

It would be impossible to go into all the uses of
nickel. It has invaded the field of plumbing fixtures
with marked success, and it is bravely keeping out
flies that used to have an easy time going through
rusty screens. Soft nickel strips are being used for
the diaphragms of radio loud speakers, and nickel
wires and strips are being used for radio tubes. It
has made its appearance in the moving picture world,
and holds the carbon brushes for moving picture
machines, resisting the oxidation that comes so
readily at that great heat. Coffee urns, cigarette
holders and lighters, vanity cases, automobile radia-
tors - everywhere that a person wants something
good looking and serviceable, even if it does cost a
little more, nickel is making its appearance. Perhaps
the day is even coming when we can call our own
"nickel" coin a "nickel" without blushing in shame.

THE CO-OPERATIVE ENGINEER24
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Identified
A westerner, growing tired of substitutes, took a

trip to Chicago to obtain some good old stuff. The
price was considerably more than he expected, hence
he was forced to draw on his account for carfare to
return home.

The Chicago banker wired the visitor's home bank
in Montana: "Mr. J. E. Smith here. Drunk.
Wishes to cash check."

To which he received a quick reply: "Identifica-
tion complete. Honor the check."

- The Atlantic Seal.

Absent-minded Professor (after blindfold test for a
certain popular brand cigarette) - Well, gentlemen, I
cannot tell a lie. In each case the coffee tasted the
same.

. -----

The Professional Touch
He was an engineering student, and left blue prints

on her neck.- Detroit J obbenoock:

.Or Maybe His Cousin
"What ya doing, big boy?" a college student in-

quired. -
"I'm writing home to mother," his room-mate

replied.
"Well, when you get through copying those verses

from 'Indian Love Lyrics' let me have the book.
I'm going to write home to my mother, too."

-----

To Avoid Complications
Bob the gob had returned home and was confiding

to his father his intention of settling down with one
of the girls of his dreams.

"And now that I've told you I'm going to marry
Isabel," he said, "there's one more thing I want to
get off my chest."

"What's that?" asked dad.
"'That tattooed heart with Marguerite's name on

it."

Practical Education
"But don't you remember any of the things you

learned at your mother's knee?" inquired the well-
meaning individual.

"Oh, of course," answered the flapper. "I learned
that you can't get a fifty-nine cent stocking that
doesn't look like the very devil."

--~~-

Rah! Rah!
The train dispatcher opened the door of the wait-

ing room and let loose:
"T'ain f'r Blubb'er, Rummin', Blib-Blib, Wh'-

P'ains, Do'ces'Ites, Redin', an' Kins'on! Ga' num'-
urn!"

"Oh, oh," explained the D. A. E. pledge, "isn't
that a bully yell."

-----

Transparen t
Irate Father - I can see right through that chorus

girl's intrigue, young man.
Lovesick Son - I know, dad, but they all dress

that way nowadays.



A new Jenkins Bronze
Valve with resilient
Jenkins Disc for steam
pressures to 250 lbs.

~
Fig. 801

Jenkins Bronze Globe
Valve, screwed, for

250 lbs. steam.

26 THE CO-OPERATIVE ENGINEER

The Varsity Shop
College Haberdashery

McMillan St., at Clifton Ave.
II Cincinnati's Only Exclusive College

Man's Shop"

Oh, Man!
He and his young wife were taken for a motor trip

by some friends. They sat in the rear seat together.
She admired his anxiety about her comfort.

"Are you all right?" he asked.
"Quite, dear."
"Cushions comfortable?"
"Quite, darling."
"N ot being jolted?"
"Oh, no, sweetheart."
"Not in a draught?"
"No, lambkin."
"Then change seats with me, will you, dear?"

t?~Hlll\CO\HE,OHIO--

~-
Complete Job

Edison was a piker compared with the ambitious
photographer who advertised : "Your baby, if you
have one,. can be tinted, enlarged and framed for
$8. 79." - California Engineer.

-----

Money Wasted
A senator was showing a colored constituent about

Washington.
"That is the weather bureau." said the senator.

"The government spends a lot of money on the
weather now."

Colored Constituent - Va-as sah; and it's a heap
wuse now dan when dey didn't.

-----
Collegiate, Anyway

"Let's see," said the chatty man, "your brother
went abroad on a fellowship, didn't he?"

"No," was the reply. "It was a cattleshin."
- Wabco News.

A traveling salesman was thunderstruck upon
being presented with a telegram which ran:

"Twins this morning - more later. Sadie."
-----

A pretty young kindergarten teacher got on a
crowded street car and, seating herself, nodded and
smiled at a handsome gentleman opposite her, and
upon discovering that she had mistaken him for
another, said in a sweet voice:

"Oh, I beg your pardon. I thought you were the
father of two of my children."

The horrid crowd giggled, and she got off at the
next corner.

Traditions - _
in college and in business
At every college, long-standing traditions are
part and parcel of a student's life. Campus
customs and campus ceremonies have a pro'"
found effect on the characters of students and
graduates alike..

The effects of long-standing traditions are
noticeable in business organizations, too. The
Jenkins tradition, established i11 1864, de'"
mands that valves be made for the maximum
service not merely the average, and that
standards of manufacture should be main...
tained at the highest level.

The effects of this tradition are apparent in
the reputation of Jenkins
Valves and the favor they
find with consulting and
operating eng i nee r s
throughout the country,

JENKINS BROS.
80 White Street New York, N. Y.

Send for a boo1{let 524 Atlantic Avenue. , ... Boston, Mass.
descriptive of ]en1{ins 133No. Seventh Street .. Philadelphia, Pa.
Valves for any type of 646 Washington Boulevard .. Chicago, Ill.
building in which you JENKINS BROS., LIMITED

m.ay be interested. Montreal, Canada London. England

Always marked with the "Diamond"

enkinsVq!r~S
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Mould the man first, then the metal
CARNEGIE developed the steel in- office, population trends are studied.

dustry by first developing his men. While it is being built, telephone appa-
The Bell System is growing faster ratus is planned, made, delivered and

than ever before in its .history and this installed on orderly schedule.
growth, like the steel growth, is based But more basic than all this, the
on the development of men. executive shows leadership by his in-

Today, in the telephone industry, sight into the human equation and by
men in supervisory positions must co- the sympathy and understanding with
ordinate many and varied factors. For which he adapts individual to job,
example, before locating a new central moulding his men first.

BELL" SYSTEM
A nation-wid, system of 19,000,000 inter-connecting telepho1/es

~
'0 U R P ION E E R I N G W 0 R K HAS JUS T BEG 1J N ~<.
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A Gentleman
A kindly heart.
A quiet voice.
Polite words and manners.
A hand ready to help.
Attention to the little things for the comfort of

others.
·Freedom from anger, boasting and patronizing.
Towards the strong - courage; towards the weak

- chivalry; towards all men - fairness.
Few ever see one in a mirror.

~

BOSTONIAN S
FAMOUS SHOES FOR MEN

514 VINE STREET
CINCINNATI, OHIO

Convincing Evidence
The height of class: The society lady who brought

a cow into the dining room to show her guests that
they were getting fresh milk.

-----

Well?
Andrew Carnegie on one occasion was asked which

he considered the most important factor in industry
- labor, capital or brains?

Mr. Carnegie quickly replied, with a merry
twinkle in his eye. "Which is the most important
leg of a three-legged stool?"- Clipped.

-----

Not so Good for Business
"A schoolgirl complexion may make a man rave,
A peachbloom cheek may temper a knave;
A gold glint marcel a love path may pave,

But a man would give much for a permanent shave."

Alarm Clocks, Wristwatches, Wristbands, Fountain Pens

I f you have trouble with your watch!
See your watchmaker

GEORGE BIERER
209 W. McMillan St., next to Clifton Ave.

Special Prices for Students

Protection
Ashe - Why do you always borrow the next-door

neighbor's music? You can't playa note.
Beech - Neither can she while I've got it.

-Exchange.
Couldn't Wait

A young M. E. manufacturer in Des Moines or-
dered a carload of material from a Chicago jobber.
The jobber wired him:

"Cannot ship your order until last consignment is
paid for."

The M. E. wired back:
"Unable to wait so long. Cancel the order."

tee eets
That Resist Rust!

:l'~1\~ l_'~"'1-' --"..~ 1""" r> \ NN. 'V"l~ I./I.~ -- ~. I ~~ I\l I I~ I"~ II · I, !.4.. ~.!., "-L..JK .•uA-A.
S·-~il" a . ~~ ~ -..,.' "-~ .••. .,~' ~ '~ ~.~. l~ "I~"':' "'~,~'l~~"l-tl ~ l-l '1~tr;'l"S tor 11·,)"·s.~rv· I·'ur~l~·l·~ &~~~.~_l ...\1.4 _a_,~~L .•~ ~~I .R.•a .1..4.&'_..4 .1 ~.~ J t..1 § •..R! __4 '~ .,1 _(~ \l _ll \J S ~J

AmeriC~~SI§~~~!NI~~~Ar!T~Lr!~~~I09ompany
GENERAL OFFICES: FRICK BUILDING, PI~TSBURGH, PA.

DISTRICT SALES OFFICES:-CHICAGO, CINCINNATI ,A/"MERICA.•..NJ'\. Export Representatives-c-U. S. STEEL PRODUCTS CO., New York City
DENVER, DETROIT, NEW ORLEANS, NEW YORK ~ '.'''.~~~;~'.•rl') Pacific Coast Reps.-U. S. STEEL PRODUCTS CO., San Francisco
PHILADELPHIA, PITTSBURGH, ST. LOUIS ' ..••.~~~~ •••/ Los Angeles, Portland. Seattle, Honolulu

CO~TFlIBUTOR TO

- SHEET STEEL
TRADE EXTENSION COMMITTEE
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Aerial -uiew if DallaJ, Texas

Dallas-A Skyscraper City of the Southwest

AGREAT change in the skylines of this country has taken place in
recent years, especially in the West. Where formerly great
expanses of open range were the rule, now the West is dotted

with rapidly growing cities and towns, and where one and two-story
buildings were ample for the commercial needs of these cities, today the
tall building is necessary. .

More and more, as the center of population moves steadily
westward, our cities beyond the Mississippi are growing upward, and
Otis equipment and Otis service, instantly available anywhere, are
doing their part in the vast developmen t program.

All skyscrapers, East or West were made possible by the
elevator-and the world's first safe elevator was an Otis.

,OTIS ELEVATOR CO~PANY
OFFICES IN ALL PRINCIPAL CITIES OF THE WOR LD~ " ~. .~



GOOD PRINTING!
- -

IT IS A MATTER
OF GRAY Mi\TTER

This book was done by

THE EBBERT & RICHARDSON CO.

436 PIONEER STREET

Commercial Square

Miami Building

Fifth and Elm Streets CINCINNATI

In One or More Colors

DESIGNERS

ENGRAVERS

ILLUSTRATORS
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Any Offers?
A Chinese newspaper contains this letter from an

applicant for work:
"Sir - I am Wang. . . . I can drive a type-

writer with good noise and my English is great. · ·
My last job has left itself from me, for the good reason
that the large man has dead. It was on account of no
fault of mine. So, honorable sirs, what about it?
If I can be of big use to you, I will arrive on some date
that you should guess."- London Daily Express.

CUT RATE CIGAR STORE
Under Management of

GOODYEAR SHOE REPAIR SYSTEM
Shoe Shining Parlor, Magazines and Novelties

JOHN WIKETTE
228 West McMillan Street Cincinnati

He Learned Something
The real estate agent was endeavoring to interest a

fair prospect in a house of her own. "Why not," says
he, "purchase a home?"

"Home?" says' she. "I'll say not. Why, I
couldn't use one. I was born in a hospital - edu-
cated in -a college - courted in art automobile-
married in a church - we live on delicatessen out of
a paper bag - spend the mornings on the golf links
-the afternoon over a bridge table - the nights in a
jazz palace or at the movies. And when I die I'm
going to be buried from the undertaker's. Say, all
I need is a garage, with maybe a bedroom over it."

-----
Getting Her Goat

"You must say 'our'," stormed Mrs. McSnorter
at him. "I'm tired of hearing you say, 'my house,'
and 'my car,' and 'my daughter.' The constant use
of that word gets my goat."

The next morning McSnorter arose in his usual
rough frame of mind and spent about five minutes
rummaging about the room.

Finally she turned over in bed and yelled at him,
"What are you looking for?"

"For our pants," answered McSnorter sourly.
-----

Appropriate
Visitor- My goodness, this office is like a regular

oven.
Business Manager-It ought to be. It's where

I make my daily bread.- Progressive Grocer. .
-----

Procrastlna tion
My friend, have you ever heard of the townof Yawn

On the banks of the River Slow,
Where blooms the Waitawhile flower fair,
And the Some-time-or-other scents the air,

And the soft Go-easys grow?
It lies in the valley of What's-the-use,

In the province of Let-her-slide;
That old "tired feeling" is native there -
It's the home of the listless I Don't-care-

Where the Put-it-offs abide.
The Put-it-offs smile when asked to pay up,
. And they say, "We'll do it tomorrow;"
And so they delay from day unto day,
Till death sidles up and-steals them away,

And the creditors beg, steal, or borrow.
- Walter Pulitzer in N. Y. Globe,

.EPR
ENGRAVING COe
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DEO. DEWf;EN,
Traction A PP iratu. s

Sales
Orego!{~te
Collep'~7i!

THOMAS NEELY,
General Engineering,
Alabama Polytechnic

Institute, '22

~
R. M. DAVIS,

Headquarters Sales.
University of
Kentucky, '19

"" 't,,:,:;::,::,

H. C. MAN NING
Motor Engineering

University of
Washington. '25

CECIL GRAY,
Salesman

( Norfolk, Va.),
Penn State, '19

'~:~r
EVERETT ESLICK,

Contract
Administration,
University of
Tennessee, '19

~

H. L. MacCARTER,
Salesman (New York),

University- of
Virginia, '19

C. M. WILLIAMS,
Switchboard
En g ineerimg ,
t{m~~i~~t;r2t

YOUNGER COLLEGE MEN
ON RECENT WESTINGHOUSE JOB S

The ~~Triumph"and ~~Defiance"
Where do young men get in a large indus- units these ships were recently The bigjobs go to organizations
trial organization? Have they oppor- converted from steam to Diesel- with the resources and facilities
tunity to exercise creative talent? Is E1 . dr] h hi h h dl h W' h. d"'d I k . d~ ectrrc rive - t e 19 est to an e tern. esting ouse

In ttn ua wor recognize • D' 1 E1 . h' . f enternripowered lese - ectrrc s Ip In- attracts young men 0 enterprise
~ ~ f stallations thus far developed. andgeniusbecauseitdailyprovides

KEEN -VISAGED seamen Direct electric propulsion of interesting opportunities such as
. who watch the foam swirl 4000 h.p. at a propeller speed of smaller concerns can seldom offer.

in the wake of the "Triumph" 60 rpm. was pr-ovided, and the ~ ~ ~
and "Defiance," U. S. Shipping auxiliary equipment was also Th hI' f h

. . . " e uge propu ston motors 0 t e
Board Yessels, see tn these ships clec trified. An Impor.tant by- "Triumph" and "Defiance" are of the
something more than cargo-car- product of the conversion was a double armature type designed to main-
riers. These staunch boats are valuable increase in the total tain high efficiency at low propeller
emblems of American enterprise available cargo-carrying space. speeds. The installations include .electric
on the high seas. ~otors for blowers, windlass,. .W t· b oil and water pumps, and1.'0 gam ec.o?omy. rn warping winches-a com-
theI: competition w.Ith es Inri ouse pl~te ~odern mat,'ine elec-
foreign-owned marine IS' trification byWestinghouse,

~
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Always on Time
Tommy was meandering homeward much later

than his usual supper time. A friend of the family
who happened to meet him said:

"Why, Tommy, aren't you afraid you'll be late for
supper?"

"Nope,"replied Tommy, "I've got the meat."
-----

Or Skyhooks?
They were looking up at Chicago's latest sky-

scraper.
"But what are those things sticking out from the

sides?" asked the down-state friend.
"Those? Oh, those are mile posts!" answered the

Chicagoan, as he nonchalantly let a machine-gun
bullet flick off his cigarette.

-----

Honesty Pays
If you doubt that honesty is the best policy, take

a lesson from the man who stole a dog and tried
unsuccessfully for two days to sell it for three dollars.
Discouraged at last in his attempts to find a buyer
who would offer him more than two dollars, the thief
took the dog back to the lady who owned him and
was rewarded for his honesty with a five-dollar bill.

-~----

Showing Up Fa ther
Ruth - Daddy, what did the Dead Sea die of?
Daddy - Oh, I don't know, child.
Ruth - Daddy, where do dreams go when you

wake up?
Daddy --- I don't know.
Ruth - Daddy, why did God put so many bones

in fishes?
Daddy - I don't know that either.
Ruth - Goodness, daddy, who made you an

editor?-Exchange. -----
In the Scotch Household

Mrs. MacPherson (phoning) - This morning I
ordered two-penny's worth 0' cat meat.

Grocer - Yes, ma'am. What about it?
Mrs. MacPherson - Well, cancel the order. The

cat caught a bird.

A t the Head of the Stadium Steps

Green Lantern Tavern
Luncheons Dinners Tea Bridge Parties

Call Avon 7755

World's Largest Electric Lamp
The world's largest electric lamp, a monster

50,OOO-wattexperimental bulb, built recently, is like
a radio tube in appearance. At the top of the bulb.
a radiator made of metal fins carries off intense heat
generated by the white-hot tungsten filament, which
has a temperature of 5,500 degrees Fahrenheit-
twice as hot as molten steel. The bulb is filled with
nitrogen gas, whose circulation cools it and carries
upward into the radiator evaporated or thrown-off
tungsten particles from the filament, thus preventing
blackening of the walls.

Although the present lamp is intended simply for
a test by its designer, such huge lights ultimately may
find use in airport lighting and for the illumination of
motion picture studios.

Inspired Student (in h,:story quiz, iorit-
ing) - Three prominent inventors were
Whitney, Morse - and Howe.

A Mathematician
"You see, Lancelot, it was this way. I sez to her,

I sez, 'Say, honey, what is the quickest way to get a
book out of the library?' Then quick as a flash she
turns around to me and she sez to me, she sez, 'Multi-
ply the area of the base by the altitude and you will
get the volume immediately'." - Exchange.

SEE JOHN THE BARBER
formerly Chris Ballauer

at

228 West McMillan Street

Wasted Education
Papa - Now that you're through college you

should marry some nice girl.
Son - And never use all my college experience?

Why, father! - Carnegie Puppet.

Except Hamlet
Dane - Aw, you poor Swede!
Swede - You should talk! 'The only great Dane

there ever was, was a dog! - Stevens Stone Mill.

Telephone, Avon 3116

The

J. H. Fielman Dairy Co.
Pasteurized Mt-Ik

and Cream
And Other Dairy Products

2519 VINE STREET CINCINNATI, OHIO
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Plate glass finish . • . uniform quality
... simple ... scientifically efficient

-AURORA is designed for doors

and partitions in buildings where

quality and good taste are emphasized.

without sacrificing the proper illumi-

nation demanded by modern business.

Sample upon request.

AIJRURA
beauty and

. simrlicity

Mississippi Glass Company · 220 Fifth Av e , , New York
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Circumstantial Evidence
"What does you understan' by 'circumstantial

evidence'?" asked Miss Miami Brown.
"As near as I can splain it, f'um de way it has been

splained to me," answered Erasmus Pinkey, "circum-
stantial 'evidence is de feathers dat you leaves lyin'
round after you has done et de chicken."

-Washington Star, Mutual Mag.
-----

For Water-Logged Citizens
In a certain province liable to floods there is a

notice on a low-lying road which reads:
"When this notice is under water this road is

impassable!"
~ .....".--

SOLUTION?
A rope is passed over a pully. At
one end is a weight. A monkey is
at the other end. The rope weighs
four ounces per foot. The age of
the monkey and the age of the
monkey's mother together total four
years. The weight of the monkey
is as many pounds as the mother is
years old. The monkey's mother
was twice as old as the monkey was
when the monkey's mother was
half as old as the monkey will be
when the monkey's mother
was three times as old as the ~
monkey. What is the length
of the rope? j

~ "" I.

Why Poets Die Young
For weeks Alfred Tennyson Byron, Jr., had been

practising his speech of proposal. At last he figured
he had worked out a good one. There was a full
moon and all that sort of thing.

"Lam mad about you," he breathed, "and in my
breast burns the immortal flame of an undying love.
I worship you with a tremendous, overpowering,
all-encompassing adoration."

"Oh, goody!" said the girl.

MATHEMATICAL INSTRUMENTS
DRAWING MATERIAL

Special Prices to U. C. Students

The

FERD WAGNER CO.
113 E. FIFTH STREET Opposite Post Office

BROWN~ B·S
BROWN & SHARPE MFG. CO. ~ PROVIDENCE, R. I., U. S. A.

Mechanics all over the world use
Brown & Sharpe Micrometers for
measuring accurately one thou-
sandth of an inch and often ten-
thousandths. A catalog will be sent
at your request,

Can You
divide an inch
into 1000 parts

~•

lin

Mechanics
do

every day!

. MAKING measurements accurate to thou-
sandths of an inch is everyday work for

. Brown & Sharpe tools in the hands of me-
~ chanics.
r In fitting small parts in automobiles, sew-
~:ing machines, motors and in the manufacture ~
:, of thousands of other prod ucts where accuracy (

is vital, Brown & Sharpe tools play an essen-
tial part.

Wherever mechanics must rely on accurate
tools, they use Brown & Sharpe produCts with
confidence that the work will be right, because
the performance of Brown & Sharpe tools
sets a Standard of accuracy throughout the me-
chanical world.
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Sketch of inner race
after upset forging pro-
cess. Note direction of
fibre flow. Actual speci-
men does not show flow
sufficiently clear to be
properly reproduced.

Half-section of New De-
parture Ball Bearing show-
ing the contact between
the balls and raceways.

~~Control of Fibre"
How it Builds Endurance in New Departures

THE exceptional endur~nce of
New Departure Ball Bearings
is explained in part by the

control of the unseen in steel.
One of these hidden elements is the

direction of the fibre in the steel.
Where this is kept parallel to those
surfaces subjected to greater loads,
the endurance life is found to be
greater than where the load is taken
on "end grain" or fibre ends.

By producing bearings by modern
upset forging processes, it is possible
to control the direction
of fibre in the finished
forging. The subsequent an-
rroal ing process relieves allY
internal strains set up in the

steel by forging and the final heat
treatment carried out in automatic
electric furnaces produces the fine
grain essential to the long life of bear-
ings, but neither of these treatments
alters the direction of the fibre.

Add to this superior-ity over other
anti-friction bearings the use of a
special electric furnace high carbon
chrome alloy steel-the most uni-
formly enduring bearing metal known,
the exquisite precision of every part
and a 250 percent inspection sys-

tem-and you have some
of the secrets of the remark-
able endurance found in
every New Departure Ball
Bearing.

~

NewDeparture Ball Bearings
The New D epa r t u reM a n u f act uri 06 Co.,

c-nristol, Connecticut
Chicac;o · Detroit • San Franciscoo===~============
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Monopoly
Biggs - Ah, new car? How's the pick-up?
Acheson - Haven't had much chance to try it yet,

my wife rides with me most of the time.

Also Quiet
My girl is so fat I walked down the street with her

the other day without knowing my rival was also
doing the same thing.-Ex.

-----

Diplomatic
Bridegroom - Would you mind if I went into a

smoking compartment for a little while, dear?
Bride - To smoke?
"Oh, no! I only want to experience the agony of

being away from you, so that the joy of my return
will be all the more intensified."

-----

R. S. V. P.
Drop me a line soon, sez he as he fell overboard.

-----

Credentials Satisfactory
Father - I want to apprentice my boy to you.
Master Plumber - Where is 'e?
Father - Well-er-he forgot his references and has

gone back home for them. .
Master Plumber - Righto! I'll take 'im!

----- - London Opinion.
A Scotch Shave

Barber - Will you have anything on your face
when I'm finished?

Customer - Well, it doesn't seem likely.
~ ----- -Exchange.

Cut Rates
Zahn - For 2 cents I'd knock your block off. ~q ~
Zastrow - So you've turned professional. C?

First Golfer - Look at that girl in men's clothes.
Such indecency! .

Second Likewise - Sir! That is my daughter.
First Ditto - Pardon. I didn't know you were

her father.
Second Similar - I'm not. I'm her mother.

-----

One Guess
Hotel Guest (in response to knock on door)-

Who's there?
Voice outside - A message from a friend in

another room, sir.
Hotel Guest - Well, put it under the door.
Voice outside - Can't do it, sir, I'd spill it.

-----

A Short Life and a Merry One
Auto Prospect - You have shown me that your

new car can go 70 miles an hour. But will such a
car last?

Agent - My dear friend, don't let that worry you.
Anyone who drives 70 miles an hour will not need
any car long.- Farm Federation News.

-----

Willing to Compromise
An old Negro preacher did the honors, and the

candidate for baptism was a coal black Negro woman.
The preacher led his victim far out into the stream
where she could be thoroughly immersed and at the
auspicious moment he cried in a loud voice:

"Be stiddy, sistah, be stiddy, an' you'll come up
whitah dan snow."

"Oh, parson," she exclaimed, "dat's askin' too
much; a cream color'll do."-Haysco Spigot.

LEBLOND
LATHES ~

TOOL ROOM GRINDERS ~
MILLING MACHINES

T0 the engineering st~~ent body we ex-
tend a cordial invitation to visit our
modern plant, to see on display the latest
developments in lathes, milling machines
and tool room grinders, and to study our
manufacturing methods.

A visit will prove decidedly interesting to
those who contemplate positions of re-
sponsibility in manufacturing shops.

THE R. K. LEBLOND MACHINE TOOL CO.
Cincinnati, Ohio
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Blasting Drilled Wells
to increase water supply

LESSON No. 10 OF THE

BLASTERS' HANDBOOK

VERY frequently wells, even
though drilled through

known water- bearing strata,
will not yield sufficient water.
Only a few pores or crevices
intersected by the drilling
supply any water. Certain
blasting methods will open up
all of the fissures for a consid-
erable distance in all directions
thereby greatly increasing the
supply of water.

But such blasting requires
very careful procedure. For in-
stance, questions arise as to
the proper depth ofthe charge;
the amount and kind of ex-
plosives to load; the methods
of loading and firing charges,
and other details associated
with blasting.

Do you know how to make a
"jack squib," or how to prepare
a nitroglycerin charge to ex-
plode by m.eans of an electric
blasting cap, or how to make
a dynamite "torpedo ?"

The details of a great many
blasting operations are fully
described and illustrated in the
Blasters' Handbook. You will
run into some of these opera-
tions. Then the Blasters'
Handbook will prove to be a
friend indeed!

A copy of the Blasters' Hand-
book, already used in many of
the largest engineering classes,
can be obtained free by mail-
ing this coupon.

E. I. DU PONT DE NEMOURS & CO., Inc.
Explosives Departrnent , Wiltnington, Delaware

Gentlemen:
Please send me a copy of your "Blasters' Handbook."

Name

Address_ ---
COE-I
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Washing Out Our Language
A young lady from Paris was visiting New York,

and one day she wanted to buy an eponge pour le bain
- a bath sponge - and she inquired of her hostess
how she should ask for it in the shop.

"Ask," her hostess said, "for a big bath sponge to
take home with you."

So the young lady visited a fashionable drug store
and walked up to a good-looking young salesman and
smiled prettily and said:

"Eef you please, will you kindly take me home and
geeve me a beeg sponge bath?"

-----

Repartee
"Yep, I had a beard like yours once, and when I

realized how it made me look, I cut it off."
"Well, I had a face like yours once, and when I

realized that I couldn't cut it off, I grew this beard."
-----

Epigram or Fact?
Most girls are satisfied with being merely fair

students. ------
Competitor for Solomon

He - Say, boys, I read in the paper that more
than 200,000 pilgrims visit Mecca each year.

Him - Yeh? What's her address? Gosh, she
must be a knock-out.

-----

Take a Lette-r
New Stenographer - How did that nice young

fellow they call Charlie lose all his teeth?
Switchboard Queen - Plain absent-mindedness.

While the janitor was cleaning the office one after-
noon, Charlie, picked up the hose to the vacuum
cleaner and tried to dictate a letter into it!

What! Not a Subway Jam?
Packed in the small area was the colorful crowd,

jammed in with scarcely room to breathe. Rowan
row, layer on layer, the crushing mob was packed in,
as some would say, like sardines.

And the funny part of it was - they were sardines!

Warning to Employees
It's none of our business what you do at night, but

if dissipation affects what you do the next day and
you do half as much as you should you'Il last half as
long as you expected.

NORM R. BAI<ER FAY A. NORTONBAKER & NORTON
REALTORS

Professional Service in Brokerage and Buildings
410 TRACTION BLDG. MAIN 6683

Passenger (to negro porter while ~on train for New
York) - What time do we get to New York, George?

Porter - We is due to get there at 1.15, unless you
has set your watch by Eastern time, which would
make it 2.15, then, of co'se, if you is gain' by daylight
savings time, it would be 3.15, unless we is an hour an'
fifty minute's late - which we is."

-----

The Overseer
"Look here, Rastus, I am paying you to cut that

wood. What's Mose doing it for? Did you hire
him?"

"Yassun, Ah is gwine to pay him $1.25 for the job."
"But I was to pay you only a dollar."
"Yassuh, but it's wuth a quatah jes to be boss foh

once." ----- ..
That Pen is Always Empty

"Is your friend Scotch?"
"Yes; how did you know?"
"He fell into the Black Sea and before I could

rescue him he had filled his fountain pen."-Ex.
~ -----

Something's Wrong
Lower 13 (to porter in the morning) - Look here,

porter, I have one black and one tan shoe under my
berth.

Porter - Well, if dat don't beat all- dat's de
second time dis mawnin' dat mistake's happened!

Cincinnati Equitable Fire Insurance Co.
103d ANNIVERSARY OHIO'S OLDEST INSURANCE COMPANY

OFFICERS DIRECTORS

A. CLIFFOR.D SHINKLE LOUIS E. MILLER
President CHARLES P. TAFT

CHARLES L. HARRISON
CHA~. L. H~RRISON CHARLES F. WINDISCH

Vice-President MAURICE J. FREIBERG

LOUIS E MILLER A. CLIFFORD SHINKLE
. .. TYLOR FIELD

Vice-President CHARLES J. LIVI'NGOOD
JOHN D. SAGE

EDW. H. ERNST CHARLES D. JONES
Sec'y and Treasurer

~
ORGANIZED APRIL, 1826

ONCE INSURED - AL WAYS INSURED

105 DIXIE TERMINAL BUILDING
POLICIES ISSUED FOR SEVEN YEARS RENEWABLE WITHOUT FURTHER PAYMENTS
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I·S too -has a place in
your course ~·

Industry is always looking for men who and money- and Timken looms lar~er
can stop VVaste, Here is a plan that is each year.
worth study iriq, learnin~ how to apply ,
the Timken Plan to stop Waste. Freeing power from friction s deadly

~rip is only the be~innin~ of Timken
Friction is replaced with anti-friction; benefits. Greater load carryin~ area, full
premature wear, with lon~ life; more radial-thrust capacity, lessened lubrica-
power is turned into production and tion and compact desi~n, make Timken
profit. Such a pro~ram assumes national Bearin~s ideal for every application and
proportions and economic importance. branch of service.

Already, in modern Industry, T rans- Timken tapered construction; Timken
portation, A~riculture and MininQ, POSITIVEL Y ALIGNED ROLLS and
Timken Bearin~s are at work on this Timken electric steel fortn an exclusive
~igantic plan to conserve titne, machinery triple-alliance to combat wear and vvaste.

THE TIM KEN ROLLER BEARING COMPANY, CANTON, OHIO

TI.MKEN~~:;:BEARINGS



~ ~
'WHETHER it be the building of Plain Ends

a battleship, or the design of a ~lb~o a:o~.
simple household article, the pencil $L20e: d:~~
is the first .requirement-the VENUS
the fi'rst pencil.

American Lead Pencil Co.

;:;;;

500Willow Ave., Dept. Q10, Hoboken, N,.,J..
Makers of UNIQUE Thin Lead Colored

••• _••••••• _Pencils. 20colon-$1.00 per do~.:......••• __ =iiiiiiil

crhe
Iarqest seilinq
QUALITY
•pencii in
~ theWorld

NUS
.•. PENCILS

Record of One Hundred Per Cent
No one has ever complained of a parachute not

opening.- Rutgers Chanticleer.
-----

Eliminated
"Are you the groom?" asked the bewildered old

gentleman at a very elaborate wedding.
"No, sir," was the reply of the young man. "I

was eliminated in the preliminary try-outs."
-----

System on the Farm
City Cousin - What has that cow got the bell

strapped around her neck for?
Country Cousin - That's to call the calf when

dinner is ready .
Sing a Song of Sixpence

Palm Beach Officer - Here, you must accompany
me.

Drunken Banjoist - A' right. What chu gonner
shing? -----

A Future Diplomat
Parson - Surelyyou have not caughtthesetoday?
Little Boy - Yes, that's what happens to fishes

what goes chasin"worms on Sunday .

. Not a Prevaricator
A negro was being questioned during an investiga-

tion after a trespasser was killed when he fell from a
freicht train, according to the New Jersey Bell.

"Was the man on the train?"
"Yussuh."
"Where did you see him?"
"'Bout thuty cabs back fum de engine."
"What time of night was it?"
"'Bout 'leven o'clock."
"Do you mean to tell me that you saw that man

thirty car-lengths away at night?"
"Yassuh."
"How far do you think you can see at night?"
'''Bout a million miles, I reckon. How fah is de

moon?"

THE CO-OPER,ATIVE ENGINEER

Met His Match .
A private had just requested the colonel for a leave

of absence to go home and help his wife with house
cleaning.

"But," replied the colonel, "I have a letter from
your wife saying that you are no good around the
house."

The private saluted and retired abruptly with the
remark, "Colonel, there are two liars in this regiment,
and I am one of them. I am not married."

The Home of Good Eats

Best
Service

~

Best ~
Food

McMillan at Clifton Ave.

The New Coat
An actress was taking her dog for a walk in the

park. She met her deadliest rival, clad in a new fur
coat.

The dog began to leap in friendly fashion around
the wearer of the coat, and his mistress apologized
sweetly:

"Do forgive my Fido," she said, "he's so keen on
rabbiting." - Pearson' s Weekly, London.

-----

Labor Shortage
According to report, two men died. One went to

heaven, the other didn't. The one in heaven called
down to the other:

"What are you doing, Bill?"
"Shoveling coal."
"Are you working hard?"
"Not very. We have shifts and work only three

hours a day, What areyou doing up there?"
"I'm sweeping the golden stairs."
"Are you working hard?"
dYes, I have to work eighteen hours a day. We're

short of men up here."
-----

His Mistake
He - Blast those flies. I've never seen such

things. They're the biggest damned pests.
Visiting Mother-in-Law - Henry, you forgot that

I'm here!

40



EQUIPPED TO LEAD
You have dreams and the desire to eq,uipyourself for sales engineering,

production engineering or engineering design work in a given industry.
Perhaps you are interested in knowing who are the leaders in the

fields of Milling and Grinding. A trip through the plants of the Cincin-
nati MillingMachine Company and our associate company, Cincinnati
Grinders Incorporated, will convince you of this Leadership. You will
remember,

1 - Welfare work.
2 - Spirit of cooperation.
3 - Character of the men from the top down.
4 - The well equipped, clean and lighted shop and offices.
5 - The shop layout.
6 - Methods and supervision employed in the manufacture of our

products.
7 - The chemical and physical laboratories which are conducted to

test and improve the quality of the product.
8 - The products, their use and wide range of application in the

manufacture of other commodities.
9 - The large engineering, planning, tool design departments which

design, tool up, and plan the manufacture of our product.
10 - TIle Engineering Service Department. Here many ;men are

estimating, designing and building special equipment to be supplied
with Standard Cincinnati Millers.

Observation of those who are equipped to lead will broaden your vision
and enable you to see OPPORTUNITY in their field.

Did you read this page
in the October Issue?

~.-

The plant of the .Cincinnati Milling
Machine Company. Over 11 acres of
floor space devoted exclusively to the
manufacture of milling machines and
cutter grinders. Established 1884.

The Cincinnati Milling Machine Company
I

Cincinnati, Ohio
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