
MARCH
1923

PUBLISHED QUARTERL Y BY STUDE~TS AND ALUMNI
OF THE COLLEGE OF ENGINEERING AND COMMERCE

OF THE UNIVERSITY OF CINCINNATI -
Price 50 Cents Vol. 2 No. 3

THE
CO-OPERA TIVE



THRIFT
Is the Father of Success

Many Savings Accounts started in school days
have formed the foundation for a life-time success

4% INTEREST PAID ON
SAVINGS ACCOUNTS

LEARN TO SAVE SAVE TO LEARN

The Western Bank &Trust Co.
Twelfth and Vine Streets

Clifton Heights Branch at Hughes Corner
Clifton Avenue and Mcl\lillan Street

IF A MERCHANT
Advertises, .'he expects to obtain more business.

'IF HE DOES
Get 1110rebusiness, he decides that it pays to advertise.

BUT HE WANTS
To know that all his advertising pays.

SHOW
Our advertisers. Say "1 saw your ad, in

The Co-Operative Engineer"
Don't forget the slips.



A ..Tale of Three Cities
Emblematic of the rare courtesy and hospitality

of the South, and tinged with the progressive busi-
ness spirit of the North, the City of Covington, in
the sovereign State of Kentucky, stands at the
southern portals of the district known as Metropol-
itan Cincinnati.

Close by, the Sister City of Newport lends co-
operative strength to Covington's rightful claims to
prormnence.

Beyond the Ohio River to the North, the Third
Member of the Triumvirate-Incorporated Cincin-
nati-rises as triumphant guardian of the agricul-
tural acres, the mines and the teeming factories of
Southern Ohio.

United under one banner, joining two states by
a common bond of mutual interest and closest sym-
pathy-the three exist as one. Metropolitan Cin-
cinnati, proud in her consciousness of achievements
that already dot the pages of patriotic and com-

mercial history, but humble in her thoughts of
heights yet to be scaled, flings glad, through friendly,
challenge to other noble centers and hives of native
industry that lie in favored places throughout the
Union of the States.

A stable citizenry, anxious to render a just service
for the common good, here finds an equally just
reward for honest effort. Business depressions may
be felt but are seldom destructive. Food or fuel fam-
ines are unknown. Prices for staple articles and ne-
cessities are proportionate to the compensation for
labor of hand and brain.

And thus-enthusiastic where enthusiasm is war-
ranted, earnest where a worthy goal is discernible-
Metropolitan Cincinnati provides amply for those
now within her borders and welcomes to her hills
and valleys all others who believe in personal and
civic co-operation and who will take pride in be-
coming part and parcel of one of the greatest cities
on earth.

Abundant Power
Ample Electrical Power for industrial enterprises

is assured by the facilities of the affiliated Central
Station Companies, operating throughout the Metro-
poli tan District.

The Main Plant, known as the New West End
Station, is a marvel of engineering skill. Competent
authorities have pronounced it to be one of the
most economical plants in the world for the genera-
tion of electricity by means of steam-if not, in fact,
the final embodiment of the best principles known
today to the profession.

Rates for Power are found attractive by leading
factories that, in their own equipment and opera-
tions, combine up-to-date facilities with the most
progressive management.

Detailed figures and comparisons will gladly be
furnished upon request.

The New Dixie Ter-rn irra l, Cincinnati End of the
Green Line Street Car System, joining

Cincinnati, Covington and Newport

The Union Gas & Electric Company
The Union Light, Heat & Power Co.

Cincinnati, Ohio Covington, Kentucky
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Why do all successful men carry
large policies of Life Insurance?

They realize that Life Insurance-
I) Capitalizes present and Future Earnings.
2) Creates an immediate Cash Estate.
3) Makes possible a stabilizing fund to protect the Business.
4) Provides a Guaranteed Monthly Income for wife or dependents.
5) Enables the insured to Guarantee himself a Monthly Income at age 60-65.

General Agent

RALPH HOLTERHOFF
Rooms Nos. 812-818-525 WALNUT STREET

Associates
WALTER R. HYMAN LUCY BLACKBURN M. A. BOYLE
GILBERT J. RICKEL HERBERT G. GERE GRIFFITH L. RESOR

~State Mutual Life Assurance Company
of Massachusetts

KEITH THEATRE BUILDINGCanal 424

The Macey~Hall Company

Office Furniture
Printing
Stationery

548-550 Main Street Cincinnati, O.
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The ((PRACTICAL" Alchemist and

.F_aBE RT BOY L E '$
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"THEORETICAL" Robert Boyle

0,HE alchemists wrote
• c vaguely of "fluids" and

" . <i "principles." Copper
. was potentially silver.

Rid it of its red color and the
U principle" of silver would assert
itself, so that silver would remain.
With a certain amount of philos-
opher's stone (itself a mysterious
"principle") a base metal could be
converted into a quantity of gold
a million times as great.

This all sounded so ((practical"
that Kings listened credulously,
but the only tangible result was
that they were enriched with much
bogus gold.

Scientific theorists like Robert
Boyle (1627-1691) proved more
"practical" by testing matter, dis-
covering its composition and then
drawing scientific conclusions that
could thereafter be usefully and
honestly applied. Alchemists con-
j ectured and died; he experimen ted
and lived.

Using the air pump Boyle un-
dertook a cc theoretical" but sci-

entific experimental study of the
atmosphere and discovered that
it had a "spring" in it, or in other
words that it could expand. He
also established the connection
between the boiling point of water
and atmospheric pressure, a very
"theoretical" discovery in his day
but one which every steam engi-·
neer now applies.

He was the first to use the term
"analysis" in the modern chem-
ical sense, the first to define an
element as a body which cannot
be subdivided and from which
compounds can be reconstituted.

Boyle's work has not ended.
Today in the Research Labora-
tories of the General Electric
Company it is being continued,
Much light has there been shed
on the chemical reactions that
occur in a vessel in which a nearly
perfectvacuum has been produced.
One practical result of this work
is the vacuum tube which plays an
essential part in radio work and
roen tgenology •

General Electric~ -

(jeneral f!ffice Company SchtneetaJy,N,Y:
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The Co-op One of the two big annual events
Stag which are held by and for all co-ops

is the Co-op Stag. There is no use
comparing this big yearly banquet with any other
affair. I t is altogether different.
!t is hard to give an idea of the Stag to anyone

who has not been there. One could speak of the
food-a whole menu card full, with just the right
mixture of substance and sauce, placed before you
by attentive waiters, as you sit plutocratically be-
side a table de luxe. The music might be men-
tioned-always a treat on these occasions, w hen it
tunes in with the Saturday night mood. Then of
course there are witty speeches, especially from
alumni, who can roast the professors without fear
of consequences. And of course there is entertain-
ment-al\vays a swift series of surprises, and you
applaud till the palms of your hands are calloused.
Then you can keep it up all night.

The good time is partly all of these things, but
it is something more than any of .thern. Part of
it is the reunion with men in the other section and
the fellowship with alurn ni and faculty (even the
professors catch the spirit). Your enjoyment
needn't be analyzed, though. It is just one big
feeling of a continuous good time that you are up-
roariously thankful you didn't miss.

This year, as usual, the Stag will be held at the
Business Men's Club. All the trimmings have
been provided by a hard-working committee. The
date is Saturday evening, April 21 at 6 :30.

What is During the recent railroad and coal
a Man strikes, we heard a great deal about
Worth? the rights of labor and especially about

the right to a living wage. It is inter-
esting to learn the opinion of a distinguished edu-
cator, who apparently pins the theory of his solu-
tion of the wage problem on the old adage, "N eces-
sity is the mother of invention." He advocates
giving the poorly paid man less in order to force
him to much greater efforts to maintain existence.
Having regained his position on the wage scale,
the workman is expected to climb because of the
lessons in efficiency received under the enforced
adversity.

No doubt, many of the statements made regard-
ing the inefficiency of labor are true. Men like
Frederick Taylor and Henry Gantt have shown
what can be accomplished when the workman is
given the proper incentive. However, all their in-
centives were positive in nature, offering more for
greater production, w h ile the educator's is distinctly
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negative. Industrial history of the past fifty years The Ambassador gave an address on this occa-
cannot present the number of successful applica- sion which was enthusiastically received. Extracts
tions of the latter plan as of the Ior m er. Regard- from this speech of interest to engineering stu-
less of the motive, the policy of bearing down heav- dents are reported by "Chemical and Metallurgical
ily on the laborer has not been successful for very Engineering" as follows:

long. "W id I' "0 . 1e pr i e ourse ves In sayirig : nce an engineer. a ways
One cannot help thinking that the professor's an engineer.' Whatever may be the course of life followed

economic speculations have carried him too far and by one of u~, it, will alw,ays be ma~ked b~ ,the indeli~le
. , ' , seal of the scientific, practical and logical trainmg to which

that he needs to be set straight by a Iit tle practical an engineer is subjected during his early years of life.
experience outside the confines of his own com- "I judge that many of my colleagues present at this

banquet have followed in life most disparate occupations
fortable office. which often had little to do with engineering; such has

been my personal experience during the agitated years
since the beginning of the war. Well, gentlemen, we can

Border- Tha t the physical mental economic say that in each and, every occupation we have felt and
, ',' thought and acted chiefly as eng ineer s.

lands and social forces of the world are cos- "Some have made the remark in criticism that engineers
mic in their interactions is becoming lack political intuition and ability; I would answer that a

, ' , . . larger dose of logic and positiveness applied to politics
more and more evident. We find history being would bring great advantages to public affairs.
approached from the standpoint of the philosophi- "My experience in the United States has be~n my most
cal interpretation of the progress of man. Econom- valuable asset~ in life. ,Before, leaving Rome, at a dinner
, , , b " glv~n to me by the I talian eng meers, I exhorted the young
ICS IS being presen ted from a psychological baSIS cngrneer s to get a few years of practical training in Amer-

, I h '11 d lik 'b 'in the attempt to connect its laws with those of rca. ope you WI a I I ewise y e~cou~aglng your
, " . students and graduates to spend some time In Italy, as

the social forces. Scientists tell us that the most nothing broadens the mind more than to breathe an atmos-
prolific research field is that which lies in the tw i- phere different from that of one's own town and country.
, " "Italy's atmosphere is vibrating with wonderful reflexes
lIgh t zone where one formal SCIence shades In to of a long and glorious past and full of promise for a re-
that of another. A problem may be physical, chem- markable future.
ical and geological in its characteristics. It lies "It i,s a great ar~ i,n life to single out and appreciate other

b people s good qualities and try to make them your own.
in the borderland. "Similar inter,course between our young students who, in
Turning to the engineering field, we find that a few years, w111 be t h e acti~e men of, o~r countries, will

. , . be a powerful factor In reaching the principal and ultimate
ItS problems are essentially those of pr od uc tio n or aim I will have in view in carrying out my duty as Am-
conserva tion These in turn partake of a technical bassador-that is, to strengthen the bonds of friendship

. 1 l· 1 d h . 1 A' and esteem between I taly and the United States."a fin ancia - ega, an a uman or SOCIa nature.
complete mastery of anyone of these character-
istics is, ,:it~in itself, not sufficient for.a solution. The Engi- The engineering profession is enter-
Nor . y~t ~s It necessary that the cngrneer be a neer and ing a new era. Not many years ago,
specialist In each. But he must be able to follow Politics engineers contented themselves with
the problem as it moves from his own field in~o duties that were strictly technical,
t~at ~f the. Borderland. He must ~e able t~ retain leaving the great field of politics open to anyone
hIS vrewpotn t, and, at the same tune, realize and who might be interested.
appreciat~, the financial, the legal or the human But the public has discovered the engineer, and
contacts ,Involved. the engineering profession has seen a vision that
The big problems are the borderland problem~, pictures a wide field of political service. This serv-

and border!and problems call for borderland engJ- ice is made possible because the public trusts the
n:~rs-engIneers wJio ~ave the knowledge a~d the engineer, whom it has seen patiently and conscien-
:'lsIOn ,to follow a project from Its conception to tiously performing, for a small and uncertain wage,
Its SOCial completeness. the work set before him. The engineer and the

--~----- public have been in the same boat and each re-
The New It is often said that our good deeds spects the other.
Italian return to bless us. This was force- This explains in part, the success of the city man-
"Ambassador ibly impressed upon the engineering ager. Free from dogmatic theories, he blazed the

profession when Prince Gelasio Cae- trail for many a technical student who, with a love
tani, who graduated from the Columbia University for humanity and a vision of service, was willing
of Mines in 1903 and resided in this country for to enter politics in order that his dream might be
thirteen years previous to the war, returned as the fulfilled.
new Italian Ambassador to the United States. Few of these budding engineers will reach the
Shortly after his arrival in this country, Prince position in public life attained by Herbert Hoover,

Caetani was given a big reception at the annual but they will bring to the communities in which
dinner of the American Engin-eering Council of the they are active, a- mind trained to meet situations
Federated American ;Engineering Societies held at as they arise and to settle them in a practical and
Washington. logical manner.
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GLIMPSES AND MEDITATIONS INSIDE A
ROLLING MILL

By R. S. CONROW, Com. E., '23

The illustrations for Mr. Conroto's article hav ebeen kindly furnished by the American Rolling Mill Com-p aau}, at
whose Middletown, Ohio, plant Mr. Conrow was formerly employed as a co-operative student.

Smal l wonder that a co-op-a new recruit from try is displacing the farm, for the "sow" no longer
the west, and who knew not whether rolling mills suckles a litter of pig moulds with the molten
had to do with flour-milling or steel refinement- product of the blast furnace. The sand-cast
should v iew those gigantic operations as though moulds fed by the "sow" have given way to an

endless chain of molds upon w hir.h
a water spray is directed, and as the
chain descends on the back journey,
the cooled "pigs" drag from the mold
to the car below.

Hardly less spectacular is the sight
presented by a battery of refining
furnaces. Six to eight hours after the
charging machine has charged the
furnace the metal is tapped in a blind-
ing yellow flare of flowing metal. In
charging, a pretty piece of co-ordina-
tion of mechanical facts is seen as the
machine lifts a full charging pan by
the end, rams it through the furnace
doors, revolves it to empty the con-
tents, and withdraws it, and replaces
it on the charging buggy w ith almost
human dexterity.

The force of workmen tapping a
furnace, might remind one of a K.
K. K. gathering with their masked
faces, and iron distaffs (pokes and
rabbles) in hand-though the masks
or garb are rarely white aroundThe Blast Furnace

Casting Pig Iron

through the crystal globe. But a boy-
hood faith born of reading "Bound
to Rise," "Paddle Your Owri
Canoe,' and" a hundred other inspiring
wor ks, and the heritage of an ances-
try of strong backs reconciled him to
his assigned position on the business
end of a sledge hamm er in a large in-
dependent steel mill in southwestern
Ohio.

The first impression of large scale
industry, you w il l recall, is one of aw e
and confusion. You can't "compre"
at once the organization represented
by this seemingly chaotic mixture of
noises and machines. In this in-
stance, overhead cranes travelled
noisily, furnaces roared, rolls crushed,
steam hammers pounded, and signal
wh ist lcs shrieked.

At the blast furnace, the beginning
of the journey, a novel sight is seen.
The stack, a tall black mountain of
brick and steel, is fed the charge of
ore, limestone and coke at the top,
and at the bottom the pig casting
machines carries away the flow of molten metal, a steel mill. No little danger attends the tapping
Here again is phraseological evidence that indus- of a furnace and "teeming" of the metal into the
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ingot molds. If the masonry inside the ladle is not ture in h al lowed rock furnaces ante-dates this period
thoroughly dry, or if there is much moisture inside lnany centuries. Since the day of this crude puddling
the ingot molds, serious explosions result and the process, attended with goat skin bellows operated
mol ten liquid "goes wi ld." Or the m er e fact that by hU111an lungs, man's ingenuity evolved the stack

furnace of ancient Greece, the Cata-
lan forge, the application of water
power to the wor ki ng of bellows, the
blast furnace, the Bessemer converter.
the open hearth or Martin-Seimens
process, and latest the electric furnace
method of steel refining.

These im proverncn ts have paral-
leled man's social and intellectual
course, and were evolved as wars,
growth of cities, and need of closer
communication made them necessary
and science opened the way. The
Great War just past made its contri-
butions in no small measure.

And so the manufacture and mar-
keting of steel has become infinitely
more complex than' in the day of the
armor smith with his simple shop
practices. Today the management of
a large steel concern has the pro b~
lems of ore extraction, transportation,
smelting, refining, rolling, marketing,
financing, research, labor, and others,

100 tons of metal is being swung high over head, v\~hich are all so intric~l1y interrelated and bear so
and released from time to time through a valve in dIr~ctly on the econorruc welfare of the countr.y that
the bottom of the ladle presents a potential danger their management challenges the best brains of
easily understood. the country.

. All of the m qriy processes in steel manufactureA stream of recently poured Ingots presents a t'" f 11 . th th <.\ d d" .. are con mucus one 0 OWIng e 0 er ay anpretty SIght at night as the escaping gases '. d' , d h ." ,
f ithi th t 1 't d t f fl . h nig ht ; each epen ent on t e opera.tion Just pre-rom WI in e me a spi ar s 0 arne Into t e· '11 h . . .. It' . ht f th ti t ." ceding, and sti t ese gIgantIC and Interdependentarr. IS a Stg or e ar is or an entertaInIng. li h d . h h

t I f th 1" " operations are accomp IS e WIt sue ease, surety,spec ac e or even e casua VISItor. . .. h f .and uni nterr up ted n ess t at the observer ai ls to
Behind the spectacular features of the steel works realize the tremendous forces at work and the or-

there is an economic significance that gives the ganization that has harnessed them and directed
whole industry a peculiar fascination. The history them to a definite end.
of steel making is the history of civilization Much has been said in condemnation of modern
itself.

No industry of its magnitude is
older and no industry has had
greater bearing on the progress of
mankind, materially, socially, and
politically than 'steel and its manu-
facture.

As one views this gigantic industry
in operation, commonplaceness is dis-
pelled and a new respect for man is
born as he is seen to rip the ore Ir orn
the earth and w ith refining fire and
crushing tools fashions earth's crude
bounty into bridge, skyscraper, and
dreadnaught - monuments to man's
development; or into prison bars-
grim reminder of his lingering sav-
agery.

Slow, continuous evolution has
taken place since prehistoric times
leading up to the present day efficient
and gigantic methods of steel manu-
facture. I t is well established that the art of steel large-scale and capitalistic methods, but it is cer-
making w as known to the N ew Empire of Thebes tain that without the great integration of processes
sorne 3600 years ago, and no doubt its early m anufac- and management that now exists in the steel indus-

The Charging Machine

Teeming Metal into Ingot Molds
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BOUGHT OR SOLD
By G. C. WILSON, Evening Commerce

try, they would have been powerless during the ever social stratum they may come. In general, it
Great War to give the quick and efficient assistance may be said that the "big boss" is a man who first
that was so vvholeheartedly given the government won his laurels by -1lis brawn before rising to an
during that period. executive position. And becaus~i of having thus

An inspiring feature of the steel industry as one rubbed shoulders with "the grea unwashed," he
sees it at close range, is the opportunity it offers for knows their problems and usua ly endeavors to
the advancement of interested workers, from what- sh ow consideration along with inte1ligent sympathy.

When I met my friend Branson recently, he was
displaying a new watch with boyish pride. Al-
though we were standing w ith in plain view of a
large and perfectly reliable tower clock, he reached
into his pocket, brought forth his new timepiece,
and, after consulting it admiringly, passed it over
with something of a flourish for my inspection and
approval.

"You know," he said, ','it's the first watch I ever
really bought for myself. I've had two others, an
Ingersoll that lasted me through boyhood, and a
gold watch I received upon graduation from high
school. The second one survived a long period ot
rough handling and I might still be carrying it ex-
cept for an accidental smashup.

"These were both presents" so of course I had
nothing to do with selecting them. It surely is a
satisfaction to choose exactly what you want for
yourself." As Branson said this, he fondled the
new watch with evident delight and finally restored
it to his pocket with an air of pompous proprietor-
ship.

It so happened that another conversation regard-
ing this same watch had taken place in the retail
department of the Elliot Ltd. Jewelry Company, a
few days prior to my meeting with Branson.

Hunter, the aggressive young salesman with the
marcel wave and the ingratiating manners, was
speaking to the manager.

"You know that twelve-size hexagon with the
green gold case that you said was a part of our
permanent stock? Well, I just sold it to a fellovv
as easy as pie. I t was like t~king money out of a
baby's bank."

To decide whether Branson really selected the
watch and purchased it for himself or merely had
it sold to him we shall need only to listen in on
the conversation between Branson and Hunter,
which. is here reproduced.

Mr. Hunter is speaking, as a result of Branson's
approach to the counter and his indication of inter-
est in watches.

"Are you a good judge of watches? Here is a
real bargain at $42.50. This is the only open-face
model we have left in this particular make. The
price advances to $60.00 on this piece of merchan-
dise tomorow. You know Mr. De Simpkins, Cash-
ier at the First National-well, he bought one of
these several weeks ago-says it's a fine timekeeper,
too."

As Branson turns the watch over critically, men-
tally comparing it with several hundred others he
has seen, the clerk continues: "Isn't it a beauty?

Twenty-five year guaranteed case inlaid with green
gold. The design reflects good taste, too. Not too
big or heavy, either-case is just large enough to
contain the 21-j ewel imported Swiss movement.
We will guarantee this watch to pass railroad in-
spection and to be as accurate a timekeeper as any
other watch on the market, regardless of price.
You get the same guarantee as you get from Tif-
fany's-satisfaction or money refunded. Weare
selling a lot of these hexagon-shaped watches.
Have you ever seen anything to compare with this
beautiful pearl dial inlaid with artistic solid gold

«That will be $42'.50, please"

Roman numerals? Hands are gold, too. Just look
at the movement-why, there isn't another watch
in Cincinnati like this. The movement of this
watch is made of Tinole, a very hard metal. Warks
will never wear out-you can give it to your son
some day and it will be just as good as new. Both
the main spring and hair spring are made of a very
fine highly-telnpered steel, guaranteed to resist a
strain of fifty pounds or more. You won't be both-
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ered with the main spring breaking in this watch. Would you like to have your initials engraved on
Now -her e are the jewels-all rubies-twenty-one of the case? There is no charge for this service and
them. Case is guaranteed for twenty-five years, I really think it lends an air of individuality to such
screw back type and absolutely dust-tight. You an artistic piece of jewelry. It is an easy method
won't have to have it cleaned more than once in of identifying watches, too. Now that will be
three years. Dial is non-breakable-that is a big $42.50, please. Do you wish us to regulate it for
advantage with an open-face watch now-a-days. you? All right, you can get it next Saturday."

TURNING WOOD WASTE INTO POWER
By A. C. SIGMON, M. ·E., '24

For many years Americans were no doubt in- that the suction pipe and its branches resemble a
clined to be wasteful, as foreigners were fond of tree with its branches and twigs.
pointing out. Recent years, however, together with In this layout, the sawdust and shavings are lifted
the great World War, have taught our people that from the parts of the machine and drawn into the
economy is very important, even in days of pros- main suction pipe. The fan, which acts as both a
perity. suction and a force fan, delivers the material to the

One incentive to economy has been the realization dust collector. In the meantime a great deal of
that the supply of coal for industrial use is both wood scrap accumulates which must be taken care
costly and uncer- of, as this mater-
tain. Among the ial is entirely too
promising means heavy to be con-
for economizing veyed by the
on fuel has been pneumatic sy s-
the development tern. This scrap
of a practical and off-fall from
system for col- the mill i s
lecting and burn- g r 0 u n din t 0

ing wood waste, shreds or chips
a product having which can easily
one - h a If the be handled by
heating value of means of the
coal, which is a blower system.
valuable asset to The s c rap i s
concerns in the ground into this
wood - working portable state by
industry. a hog or shred-

Several meth- der which will be
ods of collecting explained later in
the wood waste t his art i c l e .
fro m machines However, the
are in use but the product from the
o n 1y efficient hog or shredder,
method is the together with the
pneumatic sys- saw d u stand
tern which is be- shavings fro m
ing used by the the cyclone is
large plants of discharged into a
today. The in- pipe called the
stalling of a pneumatic system is more of an art than "relay." The suction produced in the relay is cr e-
a science, and because of this fact it is possible to ated by a fan given the name "relay fan" because
make innumerable mistakes in the layout. There of its duties. This fan delivers the by-product
are several reliable companies in existence today from the whole system to the dust collector at the
who specialize on the installation of blow-pipe sys- boiler plant, .wher e it is finally delivered to the
terns, and who have obtained their knowledge of boilers by spouts and conveyors.
the business through long years of experience.

A Wood Shredder in Action

Illustration made especially for The Co-operative
Engineer by the WilUams Company) St. Louis) Mo.

Layout of Blower System
In the collecting and disposing of wood waste,

five main factors should be considered: the suction
pipes; the fans; the hogs, or shredders; the col-
lectors; an dthe boilers. There are numerous lay-
outs for a pneumatic system of this nature, but
one of the methods most commonly used can be
seen in the sketch. (N o. 1.) I t will be noticed

Determining the Amount of Wood Waste
In designing a system, it is necessary to know

the following:
a. The amount and nature of the refuse pro-

duced.
b. The number of machines.
c. The location of machines.

The only reliable way of determining the amount
and the nature of refuse produced is by direct in-
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vestigation. An investigation of this kind was Selecting Pipe Sizes
made at The National Cash Register Company dur- In the distribution of pipes it must be remem-
ing August, 1922, the result of which is given in ber ed that the cross-sectional area of the main sue-
the following table: tion line must equal the total cross-sectional area

Layout for Wood Refuse Disposal System

Average quantities of refuse from The N. C. R.
factory per week by actual weight--

Kinds of Refuse Lb. per week Lb. per yr.
(50 weeks)

Wood Scrap-Building No.7....... 60,000 3,000,000
Boxes, barrels, crates, etc . . . . . . . . . .. 18,600 930,000
Paper Refuse 17,000 850,000
Oily Rags 5,500, 275,000

---
Totals 101,100 5,055,000

Approximate average usage of lumber and quan-
tities of sawdust and shavings produced per \veek-

Sawdust &
Kind of Board Shavings
Lumber Feet Percentage Pounds
Poplar 85,000 69.67 104,505
Mahogany. . . . . . . . . . 2,500 2.05 3,075
Oak 5,500 4.51 6,765
Maple 9,000 7.38 11,070
Birch 20,000 16.39 24,585

Totals 122,000 100.00 150,000
Note: All lumber listed in the above table is

kiln-dried to ~ per cent moisture with exception of
poplar. Approximately 75,000 boarel feet of the
latter is air dried and contains about 13 per cent
moisture. The tonnage of sawdust will about equal
the tonnage of shavings in all cases.

The amount and the nature of refuse are the de-
ciding factors in determining the size of fan. the
size of cyclone, size of hog, and the number of boil-
ers necessary for the disposing of wood waste.

of the individual lines, or in other words, the sys-
tem should be designed so that the velocities in
all lines will be the same. Another item which
should not be overlooked is the fact that the num-
ber of abrupt turns should be a minimum, because
owing to the frictional resistance in the pipe, one
right angle bend is equivalent to 100 feet of pipe,
in figuring the power requirements for a suction
system.

Suction Fans
I t is very difficult to select a fan which will carry

the refuse away w it h the highest efficiency. The
normal efficiency of a fan is abou t 65 per cent, and
for this reason alone it is vitally important that
the correct size of fan be selected.

The type of fan depends upon the nature of the
material to be handled, but the closed paddle wheel
type for handling wood waste, as seen in the illus-
tra tion (N o. 2), has been adopted in most cases.
The speed of the fan is wholly dependent on the
velocity desired in the pipes, but as a rule, the veloc-
ities vary from 2,000 to 6,000 feet per minute, while
the normal velocity has been selected as 4,000 feet
for mill systems.

As to the size and speed of the motor, there is
little to be said, aside from the fact that it has been
decided that a direct-connected motor gives by far
the best results, .and in this respect must have the
same speed as the fan.
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The speed of a fan is naturally of great import-
ance, inasmuch as it is the deciding quantity in
determining the power necessary fOT the installa-
tion. The power requirements for a suction system
vary as the cu be of the fan speed.

Cyclone
The refuse, combined with air, as it leaves the

fans has a great \vhirling action which must be
checked in some manner, and a large cylindrical
tank, "cyclone" or "dust collector," has been in-
vented for this purpose. The cyclone is generally
placed over a storage bin or arranged to discharge
into a relay which in turn leads to the relay fan,
together with other discharges if desired.

Hog and Shredder
The scrap and off-fall must be converted in to ia

form which can be conveyed to the collector at the
power plant, through the blow pipe.

There are several types of hogs and shredders
on the market today, but the principle in each case
is the same. .

The sole difference between a hog and a shredder'
is that a hog cuts the scrap into small particles,
while th~ shredder pounds the scrap into something

Dust Collector
All the wood refuse is delivered to the main dust

collector by the relay fan which is of the same type
as the suction fan. The main dust collector at the
power plant is a large square tank capable of taking
care of all the refuse from the entire system. The
refuse enters at the top and gravitates to the spout
at the bottom, which leads to the boilers. In some
installations the refuse is discharged directly into
the boiler, while in other cases the refuse is fed to
the boiler by a stoker. The stoker most commonly
used is the screw type conveyor shown on page -,
desig-ned especially for wood waste.

Furnaces
The furnaces used for the burning of wood waste

are designed with a large combustion space because
of the volatile gases which come from the burning
of wood. . A typical furnace is shown on page -.
It will be noted that special means have been pro-
vided whereby air can be admitted over ,the fire,
because a great amount of excess air is necessary
,in the burning of the refuse.

The conditions of The N. C. R. factory are doubt-
less paralleled by many other plants, both in the

resembling the familiar shredded wheat of the
breakfast table. The manufacturers of the shredder
contend that their machine is capable of handling
material which contains nails, whereas the knives
in the hog are dulled by the nails. However, the
hog seems to predominate over the shredder ex-
cept where scrap which contains nails is too plenti-
ful, in which case the shredder is the choice. The
hog or shredder is generally placed where the bulk
of the scrap col lect s and in such a position that, the
discharge will feed into the relay pipe.

supply of wood waste available and in the layout
needed. For a period of about fifteen years before
the installation of a wood burning system, The
National Cash Register Company had had a blower
system which collected the sawdust and shavings
from the machines and discharged them into a large
bin, while the wood scrap was collected in boxes.
The company had a contract with a man who paid
the former a: royalty for the, wood waste and in
turn 'sold the refuse as kindling, sawdust for bed-
ding;' and other purposes. Art 'inv~stigatiQn, sug-
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gested by the coal shortage, indicated that prepar-
ing and burning the refuse from the plant was a
paying proposition, even as compared with a method
of disposal which afforded an income from sale of
the refuse.

In connection with the investigation at The Na-
tional Cash Register Company it was considered
that each pound of wood refuse would give up
7,000 B. t. u. when burned. This figure, based on
dry lumber, may be used by any concern for a cal-
culation of this kind.

Considering that one pound of coal produces
14,000 B. t. u. wh en burned, it is seen that the heat
in two pounds of wood waste is equal to that con-
tained in one pound of coal. With coal at $5.00
per ton, it is obvious that one ton of refuse is worth
$2.50, which is an item well worth consideration.

Advantages of Installation
1. Saves 3,000 tons of coal per year. With coal

at $4.50, this is a gross saving of $13,500.00.
2. Eliminates the nuisance of burning refuse on

the dump with the accompanying smoke and
odor.

3. Efficiently utilizes the heat energy in sawdust,
shavings, boxes, paper, etc.

4. Provides a simple and cleanly method of dispos-
ing of this refuse.

5. Makes us less dependent on outside sources for
a fuel supply.

6. Does not require any additional men-rather a
rearrangement of labor.

Disadvantages
1. The first cost of the system is $21,000.00.
2. The power required for operating the system

costs $930.00 per year.
3. The maintenance of the system costs $1,000 per

year.
4. There is a loss of $600 annual revenue previously

received from the sale of this refuse.

Estimate of Costs and Savings
Annual Charges

1. Depreciation (10-year life at 50/0 int.) .. $1,700.00
2. Power consumption.. . . . . . . . . . . . . . . . . 930.00
3. Maintenance l,aOO.Oc)

Total annual charges $3,630.00

Annual Savings
1. 3,000 tons of coal at $4.50 per ton ..... $13,508.00
2. Net savings ($13,500 less $3,630, less

$600) 9,270.00
3. Net return on investment. . . . . . . . . . . . 440/0

The foregoing estimate covers a 27 x 27 M.
& M. Hog w ith conveyor and 50-horsepower
motor to discharge through 16-inch pipe into our
No. 5 fan system. An Allington & Curtis charger
w ith Connersville Blower discharge into 1,400 feet
of 9-inch 18 gauge pipe. Two cyclone collectors
with two wood waste stokers and an auxiliary fan
for drawing from storage at the power plant are
also included.

A NEW NATIONAL ENGINEERING SOCIETY
By R. C. HOSE, C. E., '27

The forthcoming Spring Convention of the So-
ciety of Industrial Engineers will have more than
usual interest for the students of the College of
Engineering and Commerce of the University of
Cincinnati. There are several reasons why the
undergraduate will be especially concerned with this
conference: the convention will be held in Cincin-
nati; the University will have a large part in the
meetings; and most important, an effort will be
made at that time to establish a student branch of
the society here.

The convention will be held at the Hotel Gibson,
April 18, 19, and 20. The general subject is to be
"Effective Management for the Moderate Sized
Plant," one which is extremely opportune, yet often
neglected. The mornings will be devoted to in-
spection trips, the remaining time to speeches and
discussions. The program also includes noon-day

lunches, and a banquet. At least 250 men, promi-
nent in the industrial world, will be present.

The discussions will be held by men noted for
the things they have accomplished as well as for
their ability as speakers. Nationally known engi-
neers and executives from every part of the coun-
try are on the program. One who will be especially
interesting to students is Joseph W. Roe, President
of the Society of Industrial Engineers, and wel1-
known for his work in establishing the co-operative
or "Cincinnati plan" in New York University. Suc-
cessful managers from Cincinnati and nearby cities
will also take part in the discussions. President
Hicks and Dean Schneider of the University will
be prominent speakers, and Assistant Dean George
W. Burns will have charge of the inspection of
Cincinnati industries.

Various members of the faculty and student body



of the College of Engineering and Commerce have
an important share in the program. Professor
Gano, who is president of the local chapter of the
society, is directing all plans. D. D. Israel, E. E.,
'23, is making all radio plans, which will include
the broadcasting of parts of the proceedings. The
University Glee Club will sing at the banquet.
Many other students are taking an active part in
some way.

Furthermore, a part of the convention w il l deal
directly with the students. One of the principal
purposes of the meetings is the formation of a stu-
dent .branch of the society in Cincinnati. Under-
graduates of the University will be cordially wel-
comed at all sessions of the convention, and the
reglstration fee will be considerately reduced for
professors and students. Much time w ill be given
over to explaining and discussing all phases of a
student branch. If sufficient interest is shown, and
if enough students desire it, steps toward the or-
ganization of a branch will be taken during the
convention. In this case, the registration fee will
apply directly as dues for the first year.

The field of the Society of Industrial Engineers
is unusually broad, and covers matters which are
useful to every type of engineer. Production, ad-
vertising, sales, finance, accounting, commercial
laws, labor relations, welfare wor k, organization-

1 -.LJ

in fact, every angle of industrial management is
included. And because every engineer is at some
time and in some respect a manager, the society

"is desirous of reaching the students of the College
of Engineering and Commerce.

The benefits of membership in a student branch
of the society are numerous. Not only does the
national organization keep the branches in touch
w ith affairs, but the local chapter offers all its ad-
vantages. The S. I. E. Bulletin and copies of the
proceedings of the national conventions are sent to
the branches. The meetings of the local chapter,
and its Employment Bureau are open to student
members. Through the Speakers' Bureau, nation-
ally known engineers, executives and other speak-
ers are brought before the student branches at no
cost to them. The saving of the entrance fee when
a student member transfers to the local chapter
after graduation is one of the many other benefits.

Student branches have been organized in a num-
ber of the larger universities which offer courses
in engineering or management. All students at-
tending the College of Engineering and Commerce
are eligible for membership in such a branch, and
all would undoubtedly be benefited by it . For this
reason, it is considered likely that enough interest
w ill be. manifested to warrant the organization of
a student branch at the University of Cincinnati.

SOLICITING FOR CITY ICE-A WORK REPORT
By A. B. GOODJ\1AN, Ch. E., '26, ex. '26

There are four kinds of houses; those without back with a "whadya hand it to me fer? You know
bells; those with bells that don't ring; those with I can't read. What does it say?"
bells that do ring; and those with knockers on their "Oh Just about the Ice delivery." Then ad-
massive doors. dressing me, "We wouldn't be ready to take ice

The procedure at the house whose door boasts no
bell has this general manner. After careful inspec-
tion to see that the dog or dogs, (some people are
poor enough to own two dogs) is or are chained up,
we unlatch the carefully closed gate and pound
upon the door. When we have knocked our knuckles
sore and have come to the conclusion that no one is
at horne, we are gratified to see the door swing open.

"Good morning, madam," we say hurriedly re-
moving our hat while beginning our prepared
speech, "1-"

We now perceive that it is no one but a dirty-
faced urchin.

"Say, Bud, ask your mother to come to the door,
will you?"

"Yes marn-uh-yessir."
In the dim light of the "parlor" we discover

grandma. Hitching her rocking chair closer to the
door and removing her pipe from her mouth, she
asks querulously, "What is it?"

"Oh, good morning. I am calling for the City
Ice Delivery Company. We are-"

"Milly, here's a man from, what did you say
young feller? Oh, yes, City Ice, wants to know if
we want ice." This is addressed to a woman who
has just arrived at the door with an infant in her I .. h D Peril

d h I . f dId b nvestigatmg t e og enarms, an a woe retinue 0 ragg e scamps e-
hind her skirt. this summer. The old man has just got work

Taking Milly to be the real head of the house- again."
hold, we begin our approach again and hand her And that's the way it runs. Sometimes we get an
one of our circulars. as we w irid up wi th , "We would order, most often we don't, at the house without a
be glad to deliver your ice." The circular is handed bell.

MARCH, 1923
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Two pressures of the silent bell, two knocks on ing. "We don't want anything today," and the vis-
the door, and two more knocks on a side or .rear ion of a retreating back. The proper tactics to pur-
door is the usual formula for the second class of sue in these cases, we suppose would be to find en-
houses. The people who live in houses which have trance by some Douglas Fairbanksian means, such
bells that do not ring, have a disconcerting habit of as appearing down the chimney or bor rowing a
popping their heads out of second floor windows messenger boy's cap, but instead, we bid a cheerful
and calling down, "Well, what is it?" After dis- good morning to the potted palm and walk down
locating our necks to locate our questioner, we pro- the steps. We have our territory to cover.
ceed with our conversation in a tone loud enough A thunderous roll upon the knocker would bring

a maid.
"Good-day, is madam in?"
"What ees the name, pleese?"
"I am calling for the City Ice Company. I would

like to see madam."
"Just wait a meenute, Meestair C. T. Yice, I will

see."
"N 0, no I am calling for the City Ice Company.

The name is imrrtater ial."
"Well, just wait a meenute, I will see." She sees.

"Madam ees not een, but we take ice from you all
winter and summer."

It is really so hard to distinguish sometimes, that
once or twice after we have said, "Is madam, in?"
we get the crushing reply, "I am Madam."

"Really, you must pardon me. There are so many
pretty young maids that a fellow is liable to such a

A Second-Story Customer

, 'v'

A Cheerful "Good Morning" to the Potted Palm

to inform the whole street of our business. If she
is at all interested, she will call, "Wait a minute,"
and come down to the door. It is now necessary to
proceed through the whole argument again. Some-
times we can get an order by using such overpower-
ing persuasiveness as would sell ice to an Eskimo.

Districts that are composed of those orderly well-
kept dwellings whose doorbells ring, are the solici-
tor's heaven. Here, if madam is not a customer, it
is pleasant to persuade .madam to become a cus-
tomer. Only twice we are rebuffed with the greet-

Inadvertently, a note was omitted fr orn the De-
cember issue acknow ledging indebtedness to The
Journal of Industrial and Engineering Chemistry
for the use of the cut of the Rookwood fountain in
the Chemistry Building.

mistake." Well, you'd think that after a little blar-
ney like that you could sell five ice tickets and
xwcnty tons of coal, but it doesn't happen in this
world. In a tone colder than your product, you get
the stern command: "Have the iceman stop next
week; good-day."

The wa lkirig was wonderfu1.

We have noticed that the R. O. T. C. has handed
out a Iew of their police uniforms among the Junior
and Senior Engineers. They are supposed to wear
them three days a week, but after finding out that
the uniform was good for a free ride on the street
car they now wear them every day.

-Minnesota Techno-Log.
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EDdcA TION AS AN AID TO BUSINESS SUCCESS
By W. A. R. BRUEHL, JR., Ch. E., 'C

Mr. Bruehl, an alumnus of the College of Engineering and Commerce, is a member of the firm of w. A. R.
Bruehl and Son, representing the Home Life Insurance Company as Ditrict Agents for southern Ohio and
northern Kentucky. At the request of the Staff, Mr. Bruehl has written an article summarizing some investiga-
tions which he has made regarding the earning power of men at different periods of their lives.

"Does education pay?" is a question that has
been asked innumerable times by fathers when con-
sidering the future of their children. Even the

,.....,.", ~ ..••...•

A commission on industrial and technical edu-
cation appointed by the legislature of Massachu-
setts some years ago investigated the advantage
gained by a group of 215 boys who remained in
school until age 18, taking a technical course, as
contrasted with another group of 584 boys,
who left school at the age of 14 to work in
shops. The her ew ith attached chart tells its own
story.

It is interesting to note that those who had tech-
nical school education exceeded in every year the
earnings of the shop-trained group. The salaries
earned do not indicate present .day salaries, but
the proportions of these salaries would probably
not vary materially. .

What is true of the advantage in technical school-
ing holds good for college education, but in larger"
measure.

A dispatch appearing in the daily press recently
em phasizes the fact that college boys trained in
commercial su bj ects make good business men. Some
seniors and under-graduate students of a course of
banking of the School of Commerce of Indiana Uni-
versity were employed by an Indianapolis Trust
Company; the president of the Trust Company
la ter stated:

"The grade of work accomplished by the students more
than met our expectations. They seemed to grasp the
details of t h» different phases of our banking work much

VALUE OF AN EDUCATION.
SHOP TRAINING VERSUS TECHNICAL EDUCATION.

~ Represents average annual income of 584 shop-trained
boys who left school at age 14.

I Represents average a~ual income of 2t5 boys who
remained in school until age 18, receiving Industrial
training in Technical Schoo~s.

student, if he be confronted w it h the problem of
self-support, is inclined to raise this question during
111nnrlQ nf rli~rn11r~H)"pmpnt

I t is possibly true that in for-
mer times opportunities were
not lacking for success to those
who had not even had a gram-
mar school education, but the
world has been moving so rap-
idly in the past few years that
new standards of atta inm en t
are being set up, requiring a
broader knowledge of affairs.

As Mr. Frank A. Vanderlip
has so aptly put it:

"There has been introduced such
complexity in modern business and
such a high degree of specialization,
that the young man who begins
without the foundation of an excep-
tional training is in danger of re-
maining a mere clerk or bookeeper.
Commercial and industrial affairs
are conducted on so large a scale
that the neophyte has little chance
to learn broadly, either by observa-
tion or experience. He is put at a
single task-the more expert he becomes at it, the more
likely it is that he will be kept at it, unless he has had train-
ing in his youth which has fitted him to comprehend in
some measure the relation of his task to those which others
are doing."

$1550.

From Report of Industrial &
Technical Education Commission,

of Massachusetts.

better than other inexperienced helpers possessed of merely
a high school education."

The Western Electric Company made an investi-
gation covering ten years of employment and found

SHOP

16

19

20

22

24

25

$287.
A42c;.

$625.

~
1775.

~ $1075.

$1250.=--J 1627'
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that ninety per cent of all college graduates em-
ployed by them made good and that but ten per cent

"Who's Who in America" furnishes some start-
ling figures as shown by the accompanying chart:

Attention is directed to the fact that 73.5 per
cent of those who, according to this publication
rendered distinguished service came from the less
than one per cent group of our population who
had a college education,

The difference between the education and the
uneducated cannot be accounted for solely by the
variation in education received, for to quote from
the bulletin of the Federal Bureau of Education:

"Those who receive education are a selected lot to begin
with. Their parents were, as a rule, persons of more than
the average efficiency and hence were able to keep their
children in school; they were more intelligent than the aver-
age and therefore induced or required their children to
remain in school.

"The child himself probably had more than average abil-
ty; else he would have wearied of the intellectual labor of

the school and would have left it early. Then, too, the
child of educated and well-to-do parents has more oppor-
tunity offered him to enter lucrative positions. Other
influences also doubtless modify the result; but after due
allowance for all these factors is made, there remain.s still
a large margin of superior efficiency on the part of the
educated that one must credit to education, or do violence
to common sense in interpretation of the undisputed facts."

I t has been estimated that each day in school
is worth $9..00 to the child, and the Canadian gov-
ernment has estimated that a college education is
worth $40,000 in added earning power. How few
children in this country are able to secure this edu-
cation is shown by the following table:

The United States census reports indicate that
but twenty per cent of the boys are able to com-
plete high school-and a commission appointed by
ex-president Wilson reported that at lcas t two mil-
lion boys and girls between the ages of 14 and 16
years are working for wages.

VALUE OF AN EDUCATION.

TEN YEARS' EMPLOYMENT EXPERIENCE OF
THE WESTERN ELECTRIC COMPANY.

90% of the
College
Graduates
employed
by that
Company
made good.

'0% of those
with only
High School
education
were
successful.

FOUR YEARS' EXPERIENCE
OF ONE HUNDRED BUSINESS HOUSES.

90% of the
College
Graduates
were
successful
in rising
to larger
salaries and
responsible
pos1tions.

25% of the
non-college
men were
successful.

COPYRIGHT '922 BY W. A. R. BRUEHL. JR

OF THE 7,852 MEN IN THE UNITED STATES
ATTAINING DISTINCTION,

.4%,or 31,WERE OF THE 5 MILLION WHO HAD NO SCHOOLING

10.,~,or 80S,WERE OF THE " MILLION HAVING
ONLY ELEMENTARY SCHOOLING

15.8%,or1,·245,WERE OF THE 2' MILLION WITH
HIGH SCHOOL EDUCATION

or 5,768,WERE OF THE 1 MILLION COLLEGE GRADUATES.

From ~o's Who in Amerlca~

73.5%

of those having a high or graln-
mar school education only,
were successful in like measure.
This experience is to be ex-
pected for the electrical lines
require a higher degree of
technical training than almost
any other business. And yet
the Federal Bureau of Educa-
tion in its bulletin reports sim i-
lar findings in the experience of
one hundred business houses-
ninety per cent of all college
grad ua tes were successful in
rising to the larger salaries and
responsible positions as com-
pared with twenty-five per cent
of non-college men.
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A WELL-DESERVED TRIBUTE
On the occasion of Major Guthrie's retirement

on March fir st, the Faculty of the College of Engi-
neering and Commerce unanimously adopted the
iollo,¥ing resolution:

The Faculty has learned with deep regret of the
retirement of Major Sidney Guthrie from the serv-
ice, and the consequent termination of his connec-
tion with the University of Cincinnati as Professor
of Military Science and Commandment of the R.
O. T. C.

During nearly four years of service in this capac-
ity, Major Guthrie has won the highest esteem of
both students and faculty in the College of Engi-
neering and Commerce. By his thorough knowl-
edge, his example of devoted effort and the quiet
influence of his personality, rather than by precept,
he has shown military service to be not only a pa-
triotic duty but also a high privilege of citizenship.
Although a strict disciplinarian, he has exercised
.authority in .a spirit of fairness. The" remarkable
morale which he has built up in his organization, is
thus the result, not of arbitrary compulsion, but of
the inspiration which impels every man to do his
best. _ .

In his relations with the rest of the Faculty,
Major Guthrie has been uniformly helpful. He has
handled with tact and intelligence many difficult
administrative problems .. Through a well-defined
plan of co-operation in schedules and curriculum,
carried out with sympathy and understanding, he
has made the training in military science an organic
part of the general instruction given to students in
the College of Engineering and Commerce.

In adopting this expression of its appreciation
and esteem, the Faculty extends to Major Guthrie
the most cordial good wishes for the future.

ACTION OF METAL IMPURITIES ON LINEN
DURING BLEACHING

(Color Trade, September 1922, Vol. 11, No.3)
By W. KIND, from Textilberichte

In the bleaching of textiles, certain metallic im-
purities, notably metallic iron and copper oxide, act
catalytically upon the bleaching liquors, thereby
causing much damage to the fabrics being treated.
The theory is that the oxygen freed by the metal
catalyst reacts violently upon the cellulose of the
cloth, converting it into oxycellulose and causing
holes to form in the fabric.

It is not unusual therefore, that differences of
opinion arise between the manufacturers of the cloth
and owners of bleaching establishments as to the
cause of damage to fabrics being bleached; each
seeking to blame the other for the condition. Fre-
quently, the injury is caused by metallic particles,
which have become ground into the cloth during
its manufacture.

Bleached cotton goods seem to suffer less from
this cause of damage than linen goods, due to the
fact that the latter fabric goes through a series of
boiling and bleaching processes.

In view of the foregoing, linen fabrics especially
should be guarded with great care from iron or
copper dust during its manufacture.

HIGHEST EFFICIENCY HOURS
Tests of the actual abilities of human beings in

varying circumstances show that such factors as
the weather, time of' day, and season, have consid-
erable influence on efficiency. Tests, on a large
group of people throughout one day show that al-
most everyone reached the peak of mental ability
about the same time, and tests repeated over a long
period show the same results. The interesting fact
shown by such tests is that comparatively few per-
sons are at their best when they think they are.
College students, asked by Prof. Arthur Gates at
what time they could study best, showed a prefer-
ence for 8 and 9 a. m., with only a few choosing
10 and 11 a. m., at which time scientific tests show
to be the best. Very Iew students appreciated the
efficiency of the afternoon hours such as three
o'clock. According to Dr. Archibald Peaks, brain
power rises to a high point at 11 a. m. and drops
considerably at noon and then rises again around
2 p. m., with a gradual decline to the end of the
day. Physical ability rises similarly to a high point
at 11 a. m., w ith a second maximum between 3
and 6 p. ill.

-Tech. Engineering News.



Inspecting Cattle

After slaughtering, the hide is carefully removed
from the carcass. The hides are then sorted into
heavy, light, and extra light weights. After sorting',
they are ready for "cure."

THE CO-OPERATIVE ENGINEER

FROM PELT TO BELT
By EDWIN R. THEIS, Ch. E., '21

Research Associate in the Department of Leather Research, College of Engineering and Commerce,
University of Cincinnati.

So quietly has the work gone on that many readers of The Co-operative Engineer are not aware of the
establishment of a Department of Leather Research in the College of Engineering and Commerce under the
auspices of the Tanners' Council, an organization of the leather manufacturers of the [lnited States. The in-
vestigations carried on in this dep art.metit under the direction of Dr. George D. McLaughlin have already proved
of material assistance to 1nanufacturers in the preservation of hides. The Co-operative Engineer hopes to pub-
lish accounts of these investigations from time to time following the general account of the leather manufacturing
process by Mr. Edwin R. Theis, an alumnus, which is printed below.

The term "leather" is not of new coinage, but
was used by our provincial forefathers, who not
only killed their own animals for food, but used the
pelts as well, to. clothe themselves. We read of
tanners and leather in many of the best classical
works, such as Homer and the Bible. We know that
the Egyptians and the Romans were adept in the
manufacture of a product from skin, which they
used for shields, sandals and body adornment.

The first leather was undoubtedly skin which had
been sun-dried and then beaten pliable. Later the
skin was impregnated with animal grease, which
served the same purpose. Both the Romans and
the Egyptians used vegetable tannins to make
leather, and the source of this tannin was the gall-
nut. Today, most of our vegetable-tanned leather
is tanned with the extracted matters of chestnut,
oak-bark, chestnut wood, hemlock bark, with which
may be mixed quebracho, valonia, gambier, etc.

On the fertile plains of South America, western
North America and Australia, roam immense herds
of cattle. At the proper age and season, the cattle
are slaughtered-the flesh is used for food, and the
hides for leather. Before the animals are killed,
however, each one is inspected for dangerous dis-
eases, such as tu berculosis and other animal dis-
orders. The illustration below shows such an in-
spection.

20

Curing
In order that the skins may be shipped to the

tanning centers of the world, it is necessary to treat

them in some manner, in order that putrefaction
may not set in. The usual practice is to allow the
hides, after removal from the carcass, to dissipate
their body heat and then to cover them with ordi-
nary rock salt. The moisture of the hide dissolves
some of the salt and in this way a salt solution is
formed, which diffuses into the skin, and a "cure"

- v
) Sorting Hides before Washing in Drum Tumbler

is obtained. The ultimate object of .curing is the
prevention of bacterial grovvth and activity. After
this treatment, the skins are bundled for shipment
to tanneries.

When the skins reach the tannery, they are un-
loaded and placed in a cool rOOITI,known as the
"Hide House." The skins are piled in neat rows,
and here await their turn in the tanning operations.

Soaking

The hides as taken from the hide house contain
the hair of the animal, much salt, blood, durig, and
ordinary dirt. I t is obvious that the hides could
not be used in this condition, so it'Is necessary to
wash or soak them back into a pliable, clean 'condi-
tion. This soaking may be done in paddle wheels
(as shown), or in soaking pits. The usual practice
is to use the soaking pits. The hides are placed in
large wooden vats, 6 by 11 by 8 feet, and are al-
lowed to remain in cold water for 24 to 48 hours, or
longer.
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At the end of this time the hides are hooked to- etc., until on the 10th to 15th day, the strongest
gether, or "toggled," head end to butt end, and liquor is run into the vat. This process is known
reeled into the liming vats. as "rocking" and, it is during this period that the

Liming or Beaming
The lime vats are usually operated in a con-

tinuous series, each succeeding vat containing
newer lime. The hides remain in each vat for 24
hours, at the end of which time they are reeled
into the next vat, etc. The vats contain milk of
lime, that is, a saturated caustic lime solution and
an excess of Ca(OH)2' A 'small percentage of
sodium sulphide is usually added to the lime.

The lime is assumed to dissolve the cerneritin r
substance in the hair follicles, thus loosening the
hair. The lime also saponifies some of the fat in
the hide into calcium soaps. Anot her function of
the lime solution is the breaking up and- dist en sio n
of the fiber bundles, of which the hide, since it is
connective tissue, is largely composed.

Sodium sulphide is itself a good depilatory, but
it yields sodium hydroxide upon hydrolysis. Ex-
cessive N aOH has undesirable effects upon the
hide, since it swells the hide unduly and at the same
time dissolves it excessively. A small percentage
of the sulphide, however, is of advantage, due to
the calcium hydrosulphide formed. The following
equations show this reaction:

Ca(OH)2 + 2NazS + 2H20 -
Ca(HS)z + 4 NaOH

Calcium hydrosulphide is one of the best depila-
tories known at the present time.

As has been previously stated, the liming is one
of the most important processes through which the. ....
skin passes. All other things being equal, if the ter ial more rea~lly .. This plumping IS ~aused by
hide is correctly soaked and limed, the finished th~ weak organic aCl~lty <?f the rocker h9uor. In
leather should be of good quality. acid tannage, the hide IS plumped WIth weak

F th "1' "th hid 1 d ith . H2S04 before it enters the first rocker. If the hideTO'Ifl e lmes e 1 es are pace el er In . " .' ~
. . f IS plumped excessively It IS weakened and the fin-a vat of pure cold water, or In a weak solution 0 . h d 1 th '11 1 b 'ttl d~' k

1 . 'd' h hi h '11 IS e ea er WI oe r i e an wea.actic aci , or In some ot er reagent w ICWI " '. '
f I bl 1· It Th . t The liquor used In the rockers, contains very li tt.leorm so u e ca ciurn sa s. e purpose IS '0 r e- . . T ..

f 1· £ £ tannin and acid. he tannin Increases graduallymove excess sur ace rm e, as any excess 0 ree f th fi t "t '1" Ii t th 1 t "h d"1· 1 . h . rom e rs or ar Iq uor 0 e as or earm e owers the effiCIency of t e succeeding pro- li Th "d' I' d d
iquor, e organic act IS a so Increase gra u-

cesses. 11 h 1" . . Th f 11. a Y as t e lquor Increases In tannin, e 0 OW-
. After the free lime has ?~en washed l?ut. the ing table and chart show the composition of the

hides are taken to the unhal~lr:g and ~eshlng rna- rocker liquors. .
chines. Large rolls coritammg kn ive s, brush
against the hide and remove the hair and loose Table I
flesh. The following illustrations show the con- No. of ~ocker % Tannin % Non-Tannin % Acid

. f h d ·1 hi Tall 22 281 26struction 0 t e epr atory mac m es. 2 :40 3:71 :2i
After the hair and flesh are removed, the hides 3 .58 2.97 .34

are thrown in to a vat of cold water and allowed to 4 .68 3.11 .43
. f t t h th t th 5 .83 3.16 .50remain or one 0 wo ours, so a ey may 6 1 OS 3 25 53

regain the imbibed water which the pressure of 7 1~19 3~23 :48
the depilatory machines removed. At the end of 8 1.32 3.23 .53
this time the hide is ready for the first tanning 9 1.68 3.26 .64

, 10 1.87 3.30 .62
process. 11 1.98 3.27 .67

. 12 1.88 3.41 .70
Plumping and Initial Tanning 13 2.22 3.15 .73

T . . 14 2.66 3.39 .76he hides are hung on frames and suspended In 15 2.62 3.42 .80
vats of tan-liquor. The frames are rocked by means
of an eccentric arrangement, and in this way the Yard
liquor is kept well agitated. The hides are sus- After the hides have remained in the rocker liq-
pended in the weakest liquor of the tannery for 24 uors from 10 to 15 days, they are taken out and
hours. At the end of this time, a sl ig ht.ly stronger p laced in the "lay-away" yard. This process is
liquor replaces it. This process is repeated the called the lay-away, due to the fact that the hides,
following day, using again. a stronger liquor, etc., partially tanned, are laid one on, top of the other,

Fleshing

hides receive their first tanning. During this process
the hides swell or "plump." By plumping is meant,
the swelling or distending of the fibres of the skin,
so that the skin is able to take up the tanning ma-
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w ith a layer of ground bark between each, which enter, whereas with the weak liquors, the liquid is
insures uniform circulation of the liquor. The hides absorbed gradually.
are piled one upon another and then covered over Drumming

When the hide is taken from the yard, it has com-
bined with the maximum amount of tannin, but
mor e tannin is then made to enter, by mechanical
means. This is accomplished by placing the hide
and a strong tan liquor in a large revolving drum.
The "drumming" action of the revolving drum opens
the pores of the hide and causes it to take up more
tannin. After "extracting" as this drumming pro-
cess is called, the hides are "bleached;" that is,
they are immersed first in a bath of soda-ash, which
combines with all surface tannin, and then irn-
mer sed in a bath of dilute sulphuric acid, which
neutralizes the soda ash and leaves the surface
tannin in solution. The hide is then immersed in

w ith a rather strong tanning liquor, and allow ed
to remain here for several weeks. At the end of
this period, the liquor is removed and a still stronger
liquor is added. After the first liquor is added, the
stage of tanning is known as the first lay-away;
after the second liquor, the second lay-away, etc.
In some tanneries seven to nine lay-aways are
made, but the usual practice today is to use three
to five. The following table shows the composition
of the lay-away liquors:

Table II
Time in Strength of

Layer Liquor Liquor % Tannin
First 8 Days 32 4.00
Second 12 " 36 4.25
Third 16 " 38 4.50
Fourth 25 " 40 4.75
Fifth 25 " 42 5.75

In the lay-away liquor, the tannin is absorbed
from the liquor and in consequence the liquors are
reduced in tannin strength-this decrease in con-
centration is known as sappage. The following
table and figure shows this decrease in concentra-
tion:

Table III
Layer % Tannin % Acidity

Before After Before After
First 5.47 3.51 .38 .38
Second 6.79 3.46 .60 .47
Third 8.30 5.47 .65 .38

Both in the "rockers" and in the "yard," the hides
are tanned. The w eak rocker liquor begins the
tanning, and the yard liquors complete it. One
might ask, why not use strong liquors at the start?
This is a natural question and is easily answered
from a practical point of view. If strong liquors
were added at the beginning of the process, the hide
would become "tan-bound," that is, the pores would
become clogged and then no more tannin could

p~~
warm water, which removes the excess sulphuric
acid. Leaving the "bleach", the hides are taken to
the wringers, which remove a large amount of wa-
ter. The wringers are an enlarged model of the
clothes wr ing er, used in the home. After the excess
water has been removed, the hides are again placed
in a revolving drum, together with some sulphon-
ated cod-oil, mineral oil, and, in some cases, Epsom
salts and sugar. As the wheel is revolved, the
leather absorbs this mixture. The various oils are
added to make the finished leather soft and pliable
and to drive inward the uncombined tannin near
the surface. The salts and sugar are added to in-
crease the weight of the leather.

Drying
The leather is now ready for its first drying. This

is. accomplished by hanging it in a large room and
allowing the circulation of atmospheric air for a
few days to dry it. The temperature is then gradu-
ally increased and the drying is continued until the
leather is quite dry. Drying is a very important
process. If the leather is dried too quickly, the tan
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liquor w ill oxidize on the surface of the lea~her, sufficien.tly covered to give the engineer a practical
causing the finished leather to be dark and br itt le. co nceptron of the manufacture of sole. leather.
After the first drying, the leather is again oiled, The proper manufacture of leather IS not a cut-

and-dried process, as is the case with so many chem-
ical processes. In the manufacture of steel, the
ingredients are calculated before hand, and, exclud-
ing accidents, the steel will come out of the furnace
the desired composition. Not so with leather.
There are various reasons for this: first, no chem-
ist has so far been able to define just what takes
place during the tannage-is it a chemical com-
bination, a colloidal precipitation, or adsorption?
Again, there has not been sufficient research along
lines leading to the fundamental principles of tan-
ning.

The tanner unfortunately has looked only to his
finished product and has known little of the funda-
mental chemical, physical, bacteriological and phys-
iological aspects of his pro blems. I t is for this
reason that the leather industry is still an art and
not an exact science. The Tanners Council of the
United States has founded a Research Laboratory
in the University of Cincinnati for the express pur-
pose of getting at these fundamental scientific
princi pIes.

The leather industry is one of the leading basic
world industries, both as to capital investment and
importance of its product in human economy.

Supply of Raw Material
As mentioned, raw material is furnished by the

wor ld at large and in the following table may be
seen, to some extent, the distribution of the raw
material, as reflected in the ca ttle population of
various countries.

India 129,000,000 heads of cattle
U. S. A 66,000,000 " " "
Russia 38,000,000 " " "
Brazil 37,000,000 " " "
Argentine 35,000,000 " " "
Germany 25,000,000 " " "
France 13,000,000 " " "

.The United States tanners import part of their
hid es from South America.

While the United States is dependent upon the
rest of the world for about two-fifths of its con-
sumption of raw hides, the situation in finished
l~ather is reversed. Before the war, the United
States exported 25 per cent. of the world's leather
production, and during the war about 70 per cent.
The trade has fallen off since the war to about 33
per cent., but this is partially due to the chaotic
condition of foreign exchange.

1. The Science of Hide Curing, G. D. McLaughlin and
E. R. Theis, Journal, American Leather Chemists Asso-
ciation, 17; 376, 399; 1922.

2. Pictures and economic data from "Hides and Skins
and the Manufacture of Leather," First National Bank: of
Boston, 1921.

sideration-all receive their right proportion. These fea-
tures are not present in a survey made by merely traveling
over the ground.

By the present methods of photography it is possible to
take very accurate pictures of the ground covered so that
every detail of the ground can readily be seen at 'a glance
at the photograph. Photographs taken at from five to
twelve thousand feet, on a clear day, near noon when
the shadows are shortest and so are least likely to obscure
the ground, are quite satisfactory for reconnaissance work.

The cost of this work is negligible compared to the total
cost of the highway and is economically advantageous at
the present time. If the highway engineer is convinced
that it is to the advantage of the public, it then becomes
his duty to promote the use of aerial photography ,in high-
way engineering. -C', S. COOLEY.

A Pit Tan Yard
J

using sulphonated oil, mineral oil, Epsom salts and
sugar. Now the leather is ready for its second dry-
ing, which is as carefully performed as the first.
The leather is now ready for the finishing room.
Her-e it is sponged wi th oil and rolled under pres-
sure.

Rolling
r --

It is then allowed to dry further and is thereupon
sponged and given its second rolling. Rolling com-
presses and polishes the leather, which is then ready
for sale.

The foregoing account has necessarily been lim-
ited to the manufacture of sole leather, and this
subject has been treated only briefly, with passing
reference to each feature of the process. Owing
to lack of space, no details have been given, either
as to chemistry or mechanics, but the subject is

AERIAL PHOT$OGRAPHY IN HIGHWAY
BUILDING

By HADDON C. ADAMS, Asst. Highway Engineer,
Illinois State Highway Commission.

(January issue-The Highway Magazine.)
In order for the highway engineer to see the character-

istics of the land over which he is to build a road, aerial
photography has been resorted to in some cases and has
proven to be very successful. The information which such
a photographic map contains is infinite. It shows at a
glance what detours can be made use of; what condition
the present roads areIn ; the nature of the areas they serve;
and all other features of the ground that it is desirable to
know when building a road. These points are all seen at
the same time; one is not forgotten while another is being
considered, and undue stress is not placed on anyone con-
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NOCTURNAL ELECTROGRAPHY
By L. B. CRABTREE, M. E., '26

For sixty seconds he holds himself motionless- Is your improvised tripod secure. on its base ?
rigid; yet to him, in a state of suppressed excite- Worst of all, is your time allowance right?
ment and nervousness, it seems a year. As he The suspense continues as you immerse the film
stands there, a statue in the flesh, and stares fix- in a developing solution; it increases as you per-
edly into a small dark hole, his thoughts are many ceive the first faint outlines of an image, which you
and varied. Who would not think under the cir- fear w ill always be faint; and your moment of re-
cumstances? To be shot, after laxation does not come until you
warning and delay, is a sensation have inspected the finished film
which few experience. and have found it perfect. Then

The tenseness continues for the you confess to yourself in the
duration of a trigger squeeze, then midst of your triumph that it
-"click"-his body relaxes, the was fool luck rather than judg-
stare leaves his eyes, his worry is ment that got the result.
over, his task is done. He has Imagine yourself as the man
had his picture taken. behind the camera, building up

The photographs shown on this
page were taken by Mr. L. R.
Crabtree at the factory of the
White Motor Company. They are
time exposures of sixty seconds
duration and ioer e made under
the standard electric lighting
conditions provided by this com-
pany for the night force.

It is not always the man in front of the camera a photographic history of your co-op experiences,
who experiences this feeling of suspense. If you You might even allow others to enjoy some of
are an amateur, which means an experimenter, per- your pleasure by submitting specimens of your art
haps you are taking pictures under artificial light. to this magazine. Let pictures tell the story for
As you adjust your camera, a dozen questions and you, as in the above illustrations.
doubts pass through your mind. Is the angle O.K.? In later years these pictures will become prized.
Is there enough light, or too much in one place? possessions. Some day, perhaps, you will come

24
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across a leather-bound album bearing an ancient pany. The man at the desk is Mr. Zornow, my
date. Then, with your grandson on your knee, you old boss, and those ar~ the machines that I used to
will turn the leaves and recall the scenes of your run In the gear cut ting dep.artr:nent. ~hey ~ere

. .. taken under the usual electric lights, wi th a trm e
co-op day~-and nIghts.. T~e impression made exposure of sixty seconds."
upon you In that far-off trrne IS so strong that the Then, to your charmed listener, you will relate
details corne flocking to your mind as you look over a whole volume of shop stories, of your far away
the pictures of your fellow workmen among the co-op life, not forgetting one of your most pleasant
old-fashioned machines. " memories-the sport you had taking photographs

"These photographs" you will say, "were taken at night, and watching to see whether the develop-
at night at the factory of The White Motor Com- ing process would fulfill your hopes.

WITH THE CO-EPS
By C. A., Nutrition, '27

The accompanying photograph w ill introduce th'e interesting program has been arranged for the r e-
Nutrition Club, composed exclusively of co-eps. maining six meetings of .t~e semester, whic.h ~n-

No doubt man readers have been wondering' clu~es .r~ports on the nutr itrori work. of the Cincin-
. y . ,. na ti cl in ics and the Red Cross. It IS our plan for

~vhat the new sl~terhood ~ver l.n the vyo~1an s build- the next year to make a general subject the topic
ing, has been doing all th is while. It isn t necessary for discussion at the meetings of our entire semes-
to state that we have been busy. Since it is not ter. Such a subject as the opportunities for nutri-
considered proper to speak of our own achieve- tion work in Cincin na ti would lend itself easily to
ments, we will refer you to the powers that be. such a plan. The aim of the club is "to promote
Like all Engineering College Freshmen, we have interest and participation in nutritional work, and
been doing Math and Chemistry, and of course, we to further the spirit of fellowship among the mem-
have been writing reports. Inspection trips have bers of the nutrition department." We shall there-
been reported on in the form of stories, letters, fore arrange a special program for an open meeting,
motion pictures, and sh I-one girl has even handed to which all high school students interested in nutri-
in a fairy tale. So you see, there's no possibility tion will be invited.
of our becoming just ordinary, prosaic cooks. Our officers are: Dorothy Wolf, President, and

Since the organization of the Nutrition Club has Clara Aron, Secretary-Treasurer. One of the mem-
.been somewhat delayed, we w ill not have time to bers will be delegated to write up the activities of
accomplish a great deal this year. However, an the club from time to time. Hence, more anon.
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DESIGNING ARTILLERY AT THE UNIVERSITY
OF CINCINNATI

By A. J. \iVILDl\tIAN, Jr., Ch. E., '26

: In the local Reserve Officers Training Corps, the
policy has been to correlate closely the military
instruction and the technical courses taken bv the
students. An example of this correlation i~ the
present working agreement between the University
Ordnance Unit and the Mechanical Engineer De-
partment.

The work being done by the students in IVIachine
Design, 19b, during the second term is thus an
exercise in the design of ordnance. In this course,
five men in each section, who are taking advanced
military training, have been selected to make com-
plete detail and assembly drawings for a 3.35 inch
field gun and a 6.75 inch field howitzer.

In general, the men who are eligible for this
course have had all of the physics, mathcmat ics,
and applied mathematics that they will receive. In
addition to this, they have amassed a large fund of
practical experience from their shop work and have
become acquainted with the principles of design.
They are, therefore, qualified by virtue of the
knowledge and experience which they possess to
undertake a final extensive problem.

The work of designing the guns is under the di-
rection and supervision of NIr. W olsdorf and Cap-
tain Gibson, and the following men are taking the
course:

Field Gun Field Howitzer
Lieut. R. A. Muller E. L. James
Allan Crain G. E. Lewis
L. C. Lander Arnold Soller
R. J. Roland H. D.,Knoop
R. A. Shaw A. A. N ejako
D. W. Johnson

In each of these groups, one man has been elected
to be 'responsible for the work, but each man is
given the specifications for the gun to be designed.

Then he traces down the history and development
of that particular piece of ordnance, hunts up all
necessary information on the subject and plans the
work to be done. A neat little problem in connec-
tion with this is the solving of the interior and ex-
terior ballistics for the proposed gun. When this
question has been settled, a consultation of all in-
terested is called and the principal stresses of the
gun and carriage are determined. Then the embryo
ordnance experts begin their individual design.
They record all calculations and sketches in their
notes, and, finally, make detail, working, and as-
sembly drawings of the gun and its carriage.

In designing the guns, the chemical and physical
qualities of the metals and the iallowable working
stresses wer e obtained from the Ordnance Depart-
ment, U. S. A. It therefore follows that if the
drawings mentioned above wer e given to any shop
organization equipped to do such work, the guns
produced would be built to government specifica-
tions as described below.

The Field Gun
Specifica tions

1. Calibre of gun 3.35"
2. Rifling, right-hand twist Uniform or Variable
3. Number of grooves 24
4. Breech block Interrupted thread type
5. Trail : Box type structural steel
6. Diameter of wheels Not over 56"
7. Recoil system Hydro-pneumatic
8. Length of recoil Variable if desired, but

maximum length of recoil must
not be over 46".

9. lVlaximum elevation 20 degrees
10. Ma.xirnum depression 8 degrees
11. Miriimum traverse on each side of

center 6 degrees
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12. Range at 20 degrees elevation 9000 yards
13. Width of track 60 inches
14. Weight of complete round of arnm un i-

tion Shrapnel, 20 pounds
15. Weight of complete round of ammuni-

tion H. E. shell, 16 pounds
. 16. Fixed ammunition to be used.

17. Shrapnel to be equipped with the 21-second
com bination fuse.

18. H. E. (high explosive shell) to be equipped with
the Mark I fuse.

19. Muzzle brake on barrel.
20. Drawn by 5-ton tractor.

The field gun will be designed to be drawn by a
light tractor and thus wi ll be able to fo llo w the
troops closely. It will be of the French design, so
arranged that it can be dismantled readily while in
the field and that all of its parts can be easily han-
dled by the men. Shooting very rapidly with a
low trajectory, it can be used in open field work.
Field guns of this type, which are the simplest,
most accurate and easiest of all field artillery to
operate, were employed to break the German drives
during the World War.

The Field Howitzer
Specifica tions

1. Calibre 6.75"
2. Rifling, right hand Uniform
3. Breech block Interrupted thread type
4. Trail Box type, structural steel
5. Diameter of wheels 53"

6. Recoil system Hydro-spring
7. Length of recoil Variable, maximum 52"
8. Maximum elevation 42 degrees
9. Minimum traverse 3 degrees each side

10. Maximum range : 11,000 yards
11. Width of track 60"
12. Weight of complete round of ammunition .

......................... 100 pounds
Having a greater angle of elevation and a longer

range than the field gun, the howitzer is used when
the target is concealed. I t is not so accurate as the
field gun, but since this type of artillery uses very
heavy ammunition, it is very destructive to prop-
erty. The Germans used the howitzer extensively
in- their warfare.

The Muzzle Brake
In addition to the work outlined above, the SaITIe

men have been requested by the Ordnance Depart-
merit at Washington to design a muzzle brake.
This piece of mechanism has been under develop-
ment for some time, but no effective design has
been produced. The brake consists essentially of
vanes located at the muzz le of a gun which deflect
nearly 180 degrees the gases which follow a shell
and, in this way, check the recoil of the gun.

Taken all in all, the Ordnance Unit seems to
have enough work to do, and it will be fairly safe
to say that it will not be long before the College
can speak with pride of the "Big Guns" of the
Mechanical Engineering Department.

THE CANALIZATION OF THE ST. LAWRENCE RIVER
(Congressional Digest, Sept., 1922.)

In compliance w ith the direction of Congress to ing fund allowances, and so on, would not exceed
investigate the possibilities of improving the St. five per cent per year. In addition to this amount,
Lawrence River, w ith a view to increasing trans- $2,500,000 per year should be added for operating
portation facilities, a report was submitted by the expenditures, making a total yearly cost of $15.-
International Joint Commission relative to ul tirna te 000,000 for an estimated output of 1,500,000 horse-
possibilities and total costs. The improvement was power which indicates an exceedingly low rate of
recommended by Col. W. P. Wooten and W. A. $10 per horsepower. The report also states that
Bowden, the two engineers who were appointed by the development of the vast amount of power pre-
the governments of the United States and Canada viously mentioned would entail a saving of 136,-
respectively, to study the proposal. 000,000 tons of coal annually. Although this proj-

The plan, as proposed, includes the improvement ect would materially affect the whole country, pr in-
of the St. Lawrence River between Lake Ontario cipally the New England States, much opposition
and Montreal and also the deepening of other was raised and sustained by the argument that for-
channels and harbors. The ultimate end of the eign commerce would be diverted from eastern
plan is to improve the present channels and har- ports. However, the effect of the proposition should
bors in conjunction with the erection of new dams, be considered in terms of the entire country above
canals, and locks, so that it will be possible to tra- local considerations. In addition to the latter state-
verse the St. Lawrence River and the Great Lakes ment, the state of N ew York is receiving and will
as far inland as Chicago and Duluth. The great- continue to receive a vast revenue from its vast
est benefit from the use of the waters of the St. water power. At present the total power developed
Lawrence River between Montreal and Lake On- on the U. S. side within a radius of 300 miles around
tario may be obtained by a combination of naviga- Long Sault Rapids is approximately 9,900,000
tion and power development in the international horsepower and on the Canadian side it is 1,900,000
section and of navigation alone in the national sec- horsepower. From data received by the U. S. Geo-
tion, with a possible power development at some logical Survey, an approximate possible develop-
future date. ment of water power on the U. S. side for 1930

According to the report submitted to Congress will be 12,500,000 horsepower.
the entire project would entail expenditures aggre- The development of 4,100,000 horsepower of po-
gating $252,780,000 and the interest charges, sink- tential water -power can be made to co-ordinate
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parts of the plan for improvement of navigation. The more intangible assets to be derived from
However, the simultaneous development of such this improvement, such as the great development
a vast quantity of power is not a sound economic of industries in the United States and Canada, the
procedure because a market for it is not in exist- advantage of deep water navigation from the ocean
ence at the present time. According to the pre- to the Great Lakes, the saving of 136,000,000 tons
viously mentioned report of the U. S. Geological of coal annually, and a decided relief from railroad
Survey, the quantity of power necessary to supply freight congestion, were not considered in the re-
all demand in 1930 will completely utilize all power ports of the engineers. The time required for the
developed by this plan, therefore, the argument of completion of the proj ect would be approximately
unsound economic procedure is completely refuted. eight years.-Clarence H. Butterfield, 1\1. E., '26.

HOUSE TO HOUSE
By EDGAR ROLL WAGE, M. E., '25

. Have you ever sold from house to house? If you tation without question. This was not only going
have, you krio w it's a long, weary road with mag- to be a sale, it was going to be a sizable one; at
nificent distances between sales-but often full of least my brief experience led me to think so.
interest, at that. The girl disappeared upstairs and I busied myself

About the most unique experience I have had in the parlor, preparing to show my wares. I was
occurred one morning at the third call. My shiny abruptly checked, however, by hearing the maid

call, "Mrs. P--, the doctor has came," and she
appeared a moment later at the stair landing to
ask me to "com e right up."

"Say, listen," I said, "I'm not the doctor."
. "W'hy, who are you, then?" was her surprised
mqurry.

Another summons of the door bell at this moment
saved me an explanation. I slipped out the door
with my black case as the doctor came in with his.

Enter D~ctor, Exit Co-op

black sample case, filled with electrical appliances
of a wel l-k nown make, had not begun yet to feel
heavy. It was rather warm for a winter day and
the bright sun shining on the beautiful houses and
gardens of "my territory" made' me feel cheerful
in spite of two unsuccessful attempts.

I crossed the road to a residence where dwelt a
Mrs. P--, (according to the information card
with which I had been supplied). A Packard car
rolled up and stopped in front of the house, and I
hurried to intercept the lady, who evidently intend-
ed getting an early start on a shopping, tour. Here
at last was an opportunity for an interview-per-
haps a sale.

A maid answered the door bell with unusual
promptness; in fact, she must have been waiting at
the door. 'She bade me enter without evincing any
curiosity as to the nature of my business. This
was very odd, to be sure; but I accepted the invi-

Join Our Club
5c per Day

The Picture Shows the Gym
MY, BUT HOW YOU WILL ENJOY

THE SWIl\1l\1ING POOL
THE SHOWER BATHS

Perhaps you like Base Ball, Volley Ball, Pool
Bowling, Billiards, or maybe the other club

features appeal to you.

W1'ite) call or phone for booklet

Y M C A ELM AND
CENTRAL

'-:~_ • • • PARKWAY

The Most Interesting Store in Cincinnati

The A.- B. ~lo!ifinn Jr. Co.'
INTERIOR FUR~is-~ERS AND DECORATORS
GIFTS : 'FRAMING : ·4th ·St.·W~ of Race
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QUANTITATIVE ECONOMICS

Business has built so high that it has reached the realms of
economics and brought that subject down to earth. For
example, in some engineering enterprises more money
is made and lost on the purchase of the raw materials
than on the manufacture and sale of the finished product.
I know one huge corporation with a great volume of
business which went to the wall because it made con-
tracts for a year's supply of raw material at peak prices,
and had to sell its product when the bottom had dropped
out of the raw material market.

The economic side has become a paramount <?ne in big
business and is of no mean importance to little business.
Heretofore, the difficulty has been to get the economic
principles translated into terms of sure prophecy; in order
words, to plan for the future in purchasing raw material,
expanding business, obtaining capital, money, and so on)
using economic principles and their translations into
clean-cut policy instead of using "hunch."

There is a man by the name of M. C. Rorty who is assist-
ant to the Executive Vice President of the American
Telephone and Telegraph Company. If you know any-
thing at all about this company you will recall that it is
a very large corporation constantly expanding and ther'e-
fore needing money for its further developments, many
of which are planned at least five years ahead. You will
see that in order to have some degree of certainty as to
its purchase of future raw materials, its buying of capi-
tal, and its estimates of labor costs, it cannot work on
"hunch." '''Hunch'' is a poor guide in the expenditure
of $100,000,000.00. It is Mr. Rorty's job to work out
details and curves which project far enough into the
future to determine with relative surety what is going
to happen. For example, right after the war Mr. Rorty's
department projected the curve of probable wage costs
five years in advance using a dotted line, and then as
time went on a solid line was drawn showing the actual
costs. The solid line practically covered the dotted line,

which showed a remarkable pre-vision in a period of
greatly fluctuating wage rates. Mr. Rorty's accuracy in
this matter is explained by the fact that he started his
chart curves with the year A. D. 1280 in England and
brought them on down to date. The causes of the fluc-
tuations were stated and the effects of pestilence, wars,
and so on, were noted; and, as a result of this quantita-
tive analysis, with the determination of controlling fac-
tors and their relative weights, he was able to arrive at
a safe conclusion to a most vexing problem.

We are calling this method "Quantitative Economics" to
distinguish it from the more abstract form of economics.
I t is a real science and decisions of momentous import-
ance, which can make or break a corporation, are decided
upon its principles and methods.

I am calling this to the attention of the student body be-
cause I think that every engineer and every business
man should realize, first, that there is such a science,
and secondly that it is of the greatest importance to de-
termine at the time of beginning an enterprise, the prob-
able conditions that are to be met during its up-building,
the costs of carrying it through, and the probably condi-
tions which will exist when the enterprise is completed
and ready for operation. Without this study in Quan-
titative Economics the enterprise might be carried
through to the point of completion, but if all of the ele-
ments were based on sheer guess it might be started at
a period of high prosperity, completed with high costs
and be ready for business at a period of great depression,
and so go on the rocks financially.

Mr. Rorty has written a little book in a clear and easily
understood style, six copies of which you will find in the
l.brary ; you can read it easily over a week end. It gives
merely the elements of the subject and the methods, but
it is a tremendously illuminating thing for every student
in this college to read. The name of the book is "Some
Problems in Current Economics," and the publisher is
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the A. W. Shaw Company, of Chicago. In my opinion, Rorty's book will give you an excellent background for
Mr. Rorty is the ablest practical economist in the United your approach to the material.
States. It is significant to note that his college degrees Quantit tie E .. . . f th hi h t t.. I a ve conormcs IS engrneermg 0 e ig es ype,
are in Electrical and "MechanIcal Engineering. The d . t thi t . t t it. .. .. an In your nex ir y years you are going 0 mee I
cream of hIS experience IS worth the time It would take . t . ti t I ld dvi tIn a mos In rma e way. wou a VIse you 0 scrape
to go through his book. . . h . ibl bup an acquamtance WIt It as soon as POSSI e, ecause

Our work in economics in this college is being reorganized whether you want to or not, you will have to work with
rapidly on a quantitative basis. The reading of Mr. it later on. -H. S.

ALUMNI NOTES
L. M. Alexander, E. E., '15, is assistant professor

of physics here at the University.
A change has been made in the personnel of the

co-ordination department. Carl H. Lund, Ch. E"
'18, who has until this last December been the co-
ordinator of the chemical engineering students, has
resigned in order to become connected with the
E. I. du Pont de Nemours and Co. in sales and
service work. His place has been taken by W . .l.A...
Baude, Ch. E" '18. Mr. Baude comes here from
Wilmington, Delaware, and leaves the position of
supervisor of the Beta Am inc House of the same
company with which Mr. Lund has recently be-
come associated. The co-ordinator, w hen inter-
viewed, said that his new wor k consisted of "ped-
dling co-ops."

Ed w in F. Bauer, C. E., '18, is associated with the
Truscon Steel Company as a sales engineer.

One of the deputy surveyors of the County of
Hamilton, Ohio, is H. Leigh Brite, C. E., '21.

B. V. Colburn, M. E., '13, is an industrial engi-
neer in Rochester, New York.

Francis M. Gleeson, Ch. E., '22, is the assistant
to the master mechanic at the Lockland, Ohio,
plant of the Philip Carey Manufacturing Company.

W. L. Hayes, Ch. E.", '16, is working on asphalt
road mater ials in the Pittsburgh Tests Laboratory,
Little Rock, Arkansas.

William R. Huber, M. E., '17, is an industrial
engineer in Cincinnati.

H. A. Katz, E. E., '19, is connected with the Rail-
way and Industrial Engineering Company, manu-
facturers of high tension switching and protective
apparatus and is serving in the capacity of sales
eng ineer.

The N ew York University has installed the co-
opera tive system of technical educa tion and has as
its director of industrial co-ordination, Chas. W.
Lytle, M. E., '13. Mr. Lytle formerly held the
same position in the Harvard Engineering School.

Since grad·uating from school, E. H. McLeod,
Ch. E., '12, has been connected with the Ault &.
v\,Tiborg Company. He now represents the com-
pany in London, England. "

The American Steel & Wir e Company has estab-

lished a foreman's training school w it h C. J. Ma-
lone, 1\1. E., '12, as its instructor.

Carl A. Markgraf, C. E., '18, is in the bond busi- "
ness, being associated with the Provident Bank &
Trust Company, Cincinnati, Ohio, as a salesman.

Since leaving school, ]. Mackenzie Miller, M. E.,
21, has been acting in the capacity of Aeronautical
Mechanical Engineer in the Power Plant Labor a-
tory, McCook Field, Dayton, Ohio.

R. N. Piper, M. E., '22, is a sales engineer with
the National Automatic Tool Company, Cincin-
nati, Ohio.

The next president of the world's greatest com-
muting railroad, the Long Island, w ill be a former
University of Cincinnati engineering student,
George Le Boutillier. He is now vice-president of
the Long Island, and w il l become its head wh en
President Ralph Peters retires in November. 1\1r.
Le Boutillier "\vas born in Cincinnati forty-seven
years ago, and was employed by the Pennsylvania
lines since leaving the University of Cincinnati and
Lcfor e going with the Long Island. He was a stu-
dent in civil engineering and played on the 1898
varsity eleven.

-Courtesy of the Cincinnati Times-Star.

The new assistant chief engineer of all the Procter
& Gamble Company's plants is Mr. R. H. Kellog,
M. E., '20, w ho started with that concern as the
assistan t to the plant engineer at the Ivorydale fac-
tory of the company.

Earl Kincaid, .Ch. E., '18, has returned from a
trip to Europe for the Miller-Dubrul-Peters Manu-
facturing Company, makers of cigarette mariufac-
turing machinery.

The Richardson Company, manufacturers of
roofing, asphalt and paper products have established
a new plant at New Orleans, La. Its new assistant
manager is to be Ralph Reed, B. Ch. E., '19, Ch. E.,
'20.

Vernon Hecht, C. E., '16, is now the outside man
of the firm of Roos, Meyer & Hecht, of w hich he
was recently made a member. Mr. Hecht, w il l be
remembered with 1\1r. Ben Schneider as having
superintended the erection of the Chemistry build-
ing at the University.
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THE CHARGE OF THE ENGINEERS
Half a term, half a term,
Half a term onward,
Bravely they struggle-
Freshmen, four hundred.
"Forward, my gallant crew,
There's always more to do."
Onward they struggle through-
Daring four hundred!

Math to the right of them-
Physics to left of them-
Drawing in front of them-
Volleyed and thundered:
Stormed at with English, too,
Research in Met. to do-
Onward they struggle through-
Toiling three hundred!

Five years have slowly passed,
Freedom draws near at last;
Credits have been amassed.
While the world wondered.
Filled V\Tith a lot of truck,
Scooped up like primal muck.
Finishing nip and tuck,
Barely one hundred!

When can their glory fade?
Men who have made the grade!
All the world wondered.
Proudly their sheepskins gleam;
End of a five-year dream->-
Happy one hundred!

H. E. S.·-Apologies to Tennyson.

REAL OVERHEAD
I t isn't the initial expense of an aeroplane that counts;

it's the cost of up-keep.

A Point of Distinction
"Hello, hello; is Mr. Fastboy in?"
"N 0, he isn't. He's gone to church."
"Oh, pardon me; I mean the younger Fastboy!"

Pathetic Figures
The C'. E. co-op who is so accustomed to the instru-

ments of his profession that he spits on his hands when
he bids in spades in a friendly game.

The co-op who needs a 2 to keep off probation and
who gets a 1.5. (So near and yet so far.)

Try This on Your Piano Late Tonite
Breathes there a co-op with soul so dead,
Who never to himself hath said:
"To H-- with this; I'm going to bed."

STRIKING INFORMATION
Prof.-"Does heat necessarily follow impact ?"
Mech. 3a.-"N ot always. I got heated up in an argu-

ment once, hit the man, and got knocked cold."
--------

We Leave It to You; Isn't It So?
A co-op's chances of getting by decrease as the square

of the number of co-eds he knows.

Extract from a letter written home the day before the
Junior Prom:

"I have had some extra expense lately on account of my
watch, which is now at the jeweler's. Please add five dol-
lars," etc.

This Might Be Called a Come-Back
She-"I wouldn't marry you if you wer e the last man

n the world."
He-"Of course, you wouldn't; you'd be trampled to

:leath in the rush."-Exchange.

Prof. (after a long-winded dissertation)-"Do you see
.he point now?"

Stude-"That isn't a po.nt. That's a line."
-Michigan Techn;c.

BARELY' POSSIBLE
Somebody says that the chorus is the real backbone

of the stage.

Dick-"My father weighed only two pounds when he
was born."

Dot-"Did he live?"-Technique.

I' -~

MOM£NtJ'
0/

IN£RtlA
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PUBLIC SALES
We have purchased 122,000 pair U. S. Army
Munson last shoes, sizes 5! to 12, which was
the entire surplus stock of one of the largest
U. S. Government shoe contractors.

This shoe is guaranteed one hundred per
cen t solid leather, color dark tan, bellows
tongue, dirt and waterproof. The actual
value of this shoe is $6.00. Owing to this
tremendous buy we can offer same to the
public at $2.95.

Send correct size. Pay postman on delivery
or send money order. If shoes are not as
represen ted we will cheerfully refund your
money promptly upon request.

NATIONAL BAY STATE
SHOE CO.

296 Broadway, New York, N. Y.

If You Can't Get This, Don't Gro.
A man hired by John Smith and Co.
Declared that he surely would tho.

Man who dumped more
Dirt in front of the store,

So nobody ventured to do.
Note-Anybody who is unable to get this within ten

days may receive the answer by wireless up to 500 meters
v. avc length if he will apply to "I" editor.

He-"I met your sister on the street the other day.
S~le looks shorter."

She-"Yes, she has married and settled down."-Ex.

LET US PRINT THE NEW CINCINNATI I

SLOGAN ON YOUR
LETTERHEADS AND ENVELOPES

GAYLORD LETTER-
SERVICE

31 East 4th Street -
Cincin.nati

Printing 16 Years M ultigraphing
Of Good Letter Service

Have Your Lunch With Us

University Lunch Room
EUGENE SCHMID, Proprietor

• 243 West McMillan

MOORE'S "MONARCH"
The Man's Pen Th/at Outiorites the Years

Big, sturdy, holds a lot of ink. Special
powerful point for years of hard service.
Self-filling, with handsome jade-
green trim and gold clip and
lever.

College men swear by
Moore's "Monarch."

$7.50

MOORE'S
"MAJOR"

A large, handsome self-
filling pen slightly smaller

than the "Monarch." Extra
ink capacity, special point. Crim-

SOITI t.rim, gold clip and lever.
$6.00

Other Moore Pens $2.50 Up
At the Better Stores

THE MOORE PEN CO.
Boston, U. S. A.
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Rotary Filing Department-Chicago Engineering Works. More than 150,000 Names
are handled on these six rotaries.

How I-V-I Keeps Up to Date List of
150,000 Names

THE Chicago Engineering Works, Inc., the largest correspondence school in the world de-
voted exclusively to the teaching of electricity by mail, uses an Index Visible Card Record
System for maintaining enrollment records of its 50,000 students and "follow up" records

of its 100,000 prospects. Some 2,000 changes a day are made on these lists while the entire
system is kept up to the minute at all times by four girls.

Previous to the installation of Index Visible fifteen girls were required. The Index Visible
installation therefore represented a direct saving of $9)000 a year to say nothing of the greater
efficiency and the permanence which it gives the administration of this Institution.

Index Visible has been found the fastest and most accurate method of keeping up to date
records for all business and professional purposes.

INDEX VISIBLE, Inc.
Main Office and Factory om a a - New Haven, Conn.

S ales and S ervice Offices in all Principal Cities

INDEX VISIBLE CARD RECORD SYSTEMS
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Kieneman
Printing
Company

Canal 5549

124 Government Place

Printers of
this Magazine

Mr. White-"Mose, what would you do if you received
a letter from the Ku Klux Klan?"

Mose-"Well, sah, I'd read it on the train.t'-c-T'iger.

"Jim has had that old pipe for ten years."
"Is that so?"
"Yes, he has had four new bowls and six new stems

in that time."-Orange Owl.

Lady (to guard in prison)-I'd like to speak to Con viet
No. 312, if he's in.-Exchange.

%
Make
192)

a
!SaViDgsYear

~€SMOPOIJ'WI
Dank~1itusi(2"

Old Lady (at sea for first time)-"How is it, captain
that you are never sea sick?"

Captain (turning on his heel)-"Perhaps, because I bolt
down my meals."

Lashes to lashes,
Dust to dust,

If she puckers her lips
Then in God we'll trust. -Puppet.

Cincinnati Equitable Fire Insurance Co.
ONCE INSURED-ALWAYS INSURED

OFFICERS
FRANK J. JONES

President

CHARLES L. HARRISON

Ist Vice-President

LOUIS E. MILLER

2nd Vice-President

Enw. H. ERNST

Sec'y and Treasurer
ORGANIZED APRIL, 1826

DIRECTORS
FRANK J. JONES
LOUIS E. MILLER

CHARLES P. TAFT
CHARLES L. HARRISON
CHARLES F. WINDISCH
1\1AURICE J. FREIBERG

WM. V. EBERSOLE
A. CLIFFORD SHINKLE

JAMES W. BULLOCK
TYLOR FIELD

CHARLES J. LIVINGOOD
JOHN D. SAGE

38 EAST THIRD ST. Phone, Main 33~8
OHIO'S OLDEST FIRE INSURANCE CO. POLICIES ISSUED FOR SEVEN YEARS

RENEWAB'LE WITHOUT FURTHER PA'YMENTS

CO-OP WITH OUR ADVERTISERS
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Mod ern Corporations
prefer to recruit the ex-
ecutive staff from the
ranks wherever possible
"Given two men of equa'
experience, the traine::l
man is the man to pro-
mote," said the Pves i-
de-it of one $20,000,000
industry,

Have they got you safely tagged?
AGAIN AND AGAIN 'd'- "Sparling is a good accountant, but of him a banker, but it gave him the out-

.L [ "In 1 course, he's just an accountant." He de- standing principles of corporation finance.
rectors rooms, this- conversa terrnined to do something while he still In a word, it fitted him to be an execu-

tion is heard: had youth and energy to keep himself tive-to employ specialists and direct
FIRST DIRECTOR: "I wonder whether from b~ing ta~ged. " them. , .

, ., The "something" consisted In That IS the service of the Alexander
the man we are Iooking for isn t • Hamilton Institute in a nutshell. It takes
in our own organization? How Sending for "Forging Ahead the man who is in danger of being tagged
about Madison?" in Business" as "only a salesman" or "only an engi-

S D "I d' h h f " ' Ah d J B' neer" and provides him with a workingECOND IRECTOR: on t see ow In t e pages 0 For ging ea In USI- knowlcd f th d t t f
' "1 b li h d d di t lb t d <now e ge 0 every a er epar men 0we could consider him, He is Just ness, a boo det pu lS e an IS rI U e busi S h' f t.i k't If

" " .• b the Alexander Hamilton Institute, Mr. uSlness., uc In orma Ion rna es I se
a salesman or He IS Just an ac- ~arling read the story of the Modern appar:nt In e:ery ~al~ between a m~n
countant" or "He is just an en-Business Course and Service, He made a and hIS superlor~; It IS ,the one, ce:t~In
. " 1 ,. th d th ye slat r he means of attractIng notice and invitinggIneer, ( eClslon. en, an ree ar e , promotion.

Sf) Madison who has made a wrote this letter:
; bl 'd' d . "It has been on my mind for some Send for the book he sent forcredita e reeor , IS passe over In tirne to write and express to you my .,

favor of someone from the outside, sincere appreciation of the assist- The Alexander Hamilton Institute offers
H· . b h d hi d'''' d . irati S' h to every thoughtful man a copy of theIS J 0 as taO'g~ rm an prgeon- ance an Insplra Ion your er vice as b 1 f hi h M S Ii t "F

. b h k been to me in the past few years. . 00 ( or w I~ r. " par ,~ng sen, or!?-
holed him. He has done t e wor "Wh I'll d f th M d mg Ahead In BUSIness. The book IS

II f 1 . h hi en enro e or e 0 ern Id 't' t I dl twe or w He IS superIors em- Business Course and Service I had never ~o } I ,IS sen gay. 0 ,any man
ployed him but they think of him been s ecializin for some time in who WIll give It an ~our of ~I~ t.ime. The

) . ~ g "rewards of executive tr-aining are soas a fixture In that work accountIng. The deeper I got Into It 1 d th b f h h- , . h arge, an e nurn er 0 men wo ave
the more I realized t e danger of it I ti I f th t 't 'II b thA h f d b . I' , I I ld I re a lye y so cw, a I WI e worman wore use to e speCIa IZIng too muc 1. cou feel hil t d f thi bIt

d that I was creating a limitation for your w leo sen . ,or ,IS o? c, no rna -
tagge If I I' d th ttl ter what your posltion In business.myse , . " rea lze a 0 rna ce F ' , t

One of the outstanding young business a really large success in business I or you: C?n,:enlence a coupon ~S a -
men of the Pacific Coast is John W. must be able to read the story back tac?ed. ,FIll I~ In and ,the book :"111. be
Sparling of Seattle He is senior partner f II th fi th t t maf led immed ia.te ly, WIthout oblIgatIon

. 0 a e qur e» a were 0 come t
in the firm o~ Sparling and Clark, ma~- under my supervision, and not be 0 you,
ager of Pacific Ports, Inc., and he IS content to be merely a good compiler AI d H -I. I _-
chairman of the State Board of Account- f fi s " exan er ami ton nsfrtute, " 0 gure.",
ancy; yet he has not passed hIS thlr tieth 714Astor Place New York City
birthday. Th - .' .' .
H d h h iti e executive wears no tag Send me "ForgIng Ahead In BUSIness"
. OW o~s, ~ man reac sue a pOSI Ion " which I may keep without obligation.

of responsibi lity and profit at so early an The Alexarider Harnil ton Institute gave
age? He began in the accounting depart- him the thing he needed. It did not make Na.me ---------- 0 0 ._0 0 _

ment of a large company, and might cas- hirn a salesman, but it gave him the Print: here
ily have continued to be hidden there for fundamentals' of merchandising and sales Business
the rest of his business life. But looking management; it did not make him a fac- Address -----------------0--------0-------------------- --_-0----_---

around him he saw the tags being tied tory superintendent or office manager,
constantly and more firmly onto men; he but it taught him the essentials of f'ac- B' ----00--0-0--_-_0---00------0------------

saw the danger of letting it be said: tory and office control; it did not make Positio n: _ 0_0 0 _

Canadian Address, C. P. R. Building, Toronto;. A'uetralia.n. Address, 42 Hscnt.er Street, Sydney

Copyright, 1929, Alexa.ruler Hamilton. Institute



36 THE CO-OPERATIVE ENGINEER

co.or APRIL 21st
BUSINESS MEN'S CLUB

$3.00 6:30 STAG
YOUR

COLLEGE EDUCATION
represents the greatest investment of a lifetime.
ADEQUATE INSURANCE ENABLES YOU

1. To safeguard this investment for the
protection of your parents or other bene-
factors.

2. To lay the foundation for combined
savings and protection that will be indis-
pensable to you in your active years.

3. To place yourself in a position to
give your children the same opportunities
which you have enjoyed.

We have policies designed to fit every spe-
cific purpose.

For information, which entails no obl igation,
calIon or write

The Home Life Insurance cs.
W. A. R. BRUEHL & SON, General Managers

Rooms 601-606
The Fourth National Bank Building

18 and 22 East Fourth Street

CINCINN.LL\TI, OHIO.

Civil-"Does your new girl know much about auto-
mobiles ?"

Mechanical-"Heavens no, she asked me if I cooled
the engine by stripping the gears."-Minnesota Techno-Log.

Grad-"How are your brothers?"
Young Brother-"J ust fine."
Grad-"What are they doing now?"
Y. B.-"Oh! One is an engineer, and the other one

works."-Minnesota Techno-Log.

YOUR BARBER

CHRIST BALLAUER
228 West Th,1cMillanStreet

I tried to kiss her by the mill
One starry summer night.

She shook her head and sweetly said,
'IN 0, not by a dam site." -Dirge.

PRACTICE MAKES PERFECT
Doctor-"Y ou cough easier this morning."
Patient-"I ought to. I've been practicing all night."

-Exchange.

Mathematical Instruments - Drawing Materials
Special Prices to u. C. Students

The FERD WAGNER COMPANY
113 E. FIFTH STREET Opposite Post Office

"Gladys must be pretty wild."
"How so?"
"I heard her father say he couldn't keep her in clothes."

-Georgia Technique.

James-"My wife was run down."
J ones-"N eighbors, auto, or disease?"

-Ohio State Engineer.

The Miller Jewelry Company
Makers of

Chemical Engineers Key
American Institute of Electrical

Engineers Button
McKibben Medal

Cincinnatus Key
Sigma Sigma Badge

Ulex Key

Designs, information and prices gladly submitted
Weekly advertisement appears in News
Greenwood Bldg., 6th at Vine

Phone West 2060-2061 Prompt Auto Delivery

Louis Reinert
Fancy and Staple Groceries

All Kinds of Meats McMillan St. and Clifton Ave.

ATTENTION!
Seniors and Juniors, School of Commerce:

Weare seeking to strengthen our organization
with college men and women who have a knowledge
of Bookkeeping or Accounting.

We are a national organization and offer either
permanent or vacation-period work in your home
locality to those who are interested. Go'od money
right from the start, with opportunities for splen-
did advancement for those who qualify.

For information, write now to
U. S. A. CORPORATION

504-5 Benoist Bldg., St. Louis, Mo

"That wai ter is a broad-minded man."
"What do you mean?"
"Well, he seems to have a finger in everything."

-Brown Jug.

She-c-"I tore my expensive handkerchief yesterday."
He-"That must have been a terrible blow."

-Brown Jug.

You-"You know, last year the doctor told me that if
I didn't stop smoking I'd be feeble-minded."

Me-"Well, why didn't you stop?"-Michigan Technic.

Old Lady-"Officer, I feel terribly dizzy."
Policeman-"Do you have vertigo ?"
Old Lady-"About a Mile."-Ohio State Engineer,
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LUNC·H
REFRESHMENTS

JACOB RIEHLE
211 W. McMILLAN STREET

Near Hughes Corner

EVERY SATURDAY AND
SUNDAY EVENING

Yourself and friends are
invited to

DINE - DANCE - AMUSE
IN

HotelAlms WinterGarden
.McMillan and Alms Place

Informal

JACK KEEFER'S WINTER
GARDEN ORCHESTRA

Phone Woodburn 108 for Reservations

DAN M. MYERS, Manager

Table d'Hote, $1.50 per Person

Also a la Carte 50c Couvert Charge

J udge-"Y ou are found guilty of exceeding the speed
limit. Which do you want, fifteen days or fifteen dollars."

Speeder-"I'll take the money." -Michigan Technic.

Let us be your Printer-HfVe strive to please"

..JAKEWOOD PRINTING COMPANY
COl\tlMERCIAL PRINTERS

-AND FOLDING BOX MANUFACTURERS-

Phone, Canal 6938 120 Opera Place

A Branch Bank
-for~ convenience

of U. of C~
Men and Women

Open a com.mercial or a savings
account at our Unity-North Cin-
cinnati Branch, Vine and Calhoun.
Special attention to students; con-
venience, courtesy and all-around
good service.

MEMBER FEDERAL RESERVE SYSTEM

The

PROVIDENT
Savings Bank & Trust Co.

Main Office: Seventh and Vine

PERSONAL
Neatness is the outward expression of
inner good qualities.

YOU
can make the most of your personal
contacts by being well dressed.

"We tailor to your measure"
Style-' Paramount Quality

Wholesale Prices

THE CO-OPERATIVE ENGINEER.

Presented by .

THE LAUER COMPANY
Pugh Bldg., Fifth and Pike ~treets, Cincinnati, O.

BRING THIS WITH YOU

THE LAU ER COMPANY
WHOLESALE TAILORS

PUGH BUILDING - - CINCINNATI, OHIO
Adv. copy by H. Layritz, Com. E., '25

FOR PHOTOGRAPHS
try

MURSET'S STUDIO
514 Vine All Kinds

WHAT THE PORCH SWING HEARD
"Well, of all the nerve," she said, as she slapped his

face when he kissed her.
"If that's how you feel about it, get off my lap," he

replied.- Exchange.
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A Street Car Ticket a Day Will
Buy a $1,000 Policy in

The Mutual Life Insurance
Company
OF NEW YORK

BEST DISABILITY PROVISIONS
Educational Policy
Thrift Policy
Mortgage Policy
Life Income Policy
Endowment Policy
and
Ordinary Life Policy

SEE
PAUL D. BO'GLE

6_16 Union Trust Building

Cincinnati, O.

YOU
Who are building for the future

Build up your personal aj2pearance with

Schaef er- Weedori -Clothes
It is the thing that counts at every turn in
the road.

Our garments are hand -tailored to your
individual measurements in a shop whose
ideal is CRAFTSMANSHIP.

Phone Canal 4518 or Avon 982-X and our
city Representative, Mr. Perry Cook, will
call with Spring samples.

Customer-"What are the least expensive calling cards?"
Co-op (who is wise through experience)-"A royal flush,

_:- "

Where Better Fu·rnit1lre
Costs No More

HENSHAW'S
Elm and Canal Cincinnati, Ohio

He-"I went to Boston by music."
She-"By music?"
He-"Yes, via Lynn."-Purple Cow.

-PATRONIZE-

A POPULAR BARBER SHOP
16 East- University Avenue _.-c

NOBLE WINTERS, Prop.

Grip-"This breakfast food looks like sawd~kt.';'
Grab-"Yes, it's fine board we get her e.v-s-Technique.

A youth wants to know how long gir Is should be
courted.

Ansvver-"Same as short ones."-Charlotte Observer. "~.- _

CO-OP WITH OUR ADVERTISERS



Take away--
Purity or mildness or fragrance
or whiteness or rich lathering
or easy rinsing or "it floats"-
and you no longer have an
ideal soap!

Ivory has all seven of these de-
sirable qualities of a fine soap.

IVORY SOAP
99 44-100 % Pure It Floats

MARCH, 1923 39

WE BEARCATS BACK OUR OWN
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BRINGING M'ORE DAYLIGHT INTO INDUSTRIAL
BUILDINGS.

Dr. George M. Price, writing on "The Importance of
Light in Factories," in "The Modern Factory," states:
"Light is an essential working condition in all industrial
establishments, and is also of paramount influence in the
preservation of the health of the workers. There- is no
condition within industrial establishments to which so
little attention is given as proper lighting and illumination.
Especially is this the case' in many of the factories in the
United States. A prominent investigator, who had exten-
sive opportunities to make observations of industrial es-
tablishments in Europe as well as in America, states: "I
have seen so many mills and other works miserably
lighted, that bad light is the most conspicuous and general
defect of American factory premises."

"My own investigations for the New York State Fac-
tory Commission support this view. In these investigations
it was found that 36.7% of the laundries inspected, 49.20/0
of the candy factories, 48.4% of the printing places, 50%
of the chemical establishments, were inadequately lighted.
There was hardly a trade investigated without finding a
large number of inadequately lighted establishments."

Inadequate and defective lighting of industrial build .•
ings is not confined to the establishments in New York
State alone. The same conditions prevail in most sections
of the country.

Such conditions as mentioned above are entirely op.•
posed to the laws of health, sanitation and efficiency.
Wherever poor lighting conditions prevail, there must be
a corresponding loss of efficiency and output both in qual"
ity and in quantity. American industry is not using nearly
enough daylight and sunlight in its buildings. Every
endea vor should be made' to use as much as possible of
daylight for lighting purposes. To obtain this it is of
course necessary that the rays of daylight and sunlight
are permitted to enter the interior of the buildings as
freely as possible, with the important modification that
the direct rays of the sun must be properly diffused to
prevent glare and eyestrain. A glass especially made for
this purpose is known as Factrolite, and is recommended
for the windows of industrial plants. Windows should be
kept clean if the maximum amount of daylight is to pass
through the glass, but the effort will be we-ll repaid by
the benefits secured.

In the presence of poor lighting, we cannot expect
men to work with the same enthusiasm as when a well
lighted working place has been provided. The physical
surroundings have a deep effect upon the sentiments of
the employes, and where bad working conditions areal-
lowed to prevail, there is invariably a lessening of morale
and satisfaction created thereby. Neglecting to utilize
what nature has so bounteously provided, daylight, and
which is so essential toward industrial efficiency, we have
an instance of wastefulness, but now that the importance
of good lighting is becoming recognized, undoubtedly more
attention will be given by progressive industrial employ-
ers to furnishing the means which are essential for their
workers to secure and maintain the efficiency, which counts
for so much in the success of any industrial concern in this
competitive age.

If you are interested in the distribution of light
through Factrolite, we will send you a copy of Laboratory
Report-"Factrolited."

MIS SIS S; I P P I W IRE G LAS S CO.,
220 Fifth Avenue,

St. Louis. New York. Chicago.

Phone, Avon 3116

The J. H. Fielman Dairy Co.
Pasteurized Milk and Cream

And Other Dairy Products

2519 VINE STREET CINCINNATI, OHIO

----

Ladies-Gentlemen Sandwiches of All Kinds

VARSITY LUNCH ROOM
CLIFTON AND CALHOUN, Opp, Hughes

Breakfast-Dinner-Supper Chas. Kern, Prop.
Across From University Campus

The Student Confectionery
REYNOLDS BROS.

235-7 West McMillan Street

....•.
Candies, Ice Cream, Soft

Drinks, Stationery, School Supplies,
Magazines, Cigars, Cigarettes

"Why do they whitewash the inside of a chicken coop?"
"I'll bite; why do they?"
"To keep the chickens from pecking the grain out of

the wood."-Minnesota Techno-Log.

- -- -----~--

EVERY engineer should know ApOLLO Best Bloom and
Apollo-Keystone Galvanized Sheets, American Bessemer

and Open Hearth Steel Sheets; and KEYSTONE Copper Steel
Rust-resisting Black and Galvanized

SHE S
We manufacture SHEET AND TIN MILL PRODUCTS for all pur-

- -~ poses-Black Sheets, Galvanized Sheets,
, Corrugated Sheets, Formed Roofing and
Siding Products, Galvanized Tank, Cul-
vert and Flume Stock, Special Sheets
for stamping, Stov.e and Range Sheets,
Automobile Sheets, Electrical Sheets,
Roofing Tin Plates, Bright Tin Plates,
Black Plate, Etc. Sold by leading metal
merchants. KEYSTONE quality is of par-
ticular interest to you. Send for booklet

AMERICAN SHEET AND TIN PLATE COMPANY, Frick Bld~., Pittsburgh, Pa.

Jones-"What was the commotion in class this m or-
ning?"

I Smith-"Well, R. Haffbak was dozing and when the
prof read off a list of page numbers for the next assign-
ment, poor old Haft did an end run."

Co-ed-I wish you wouldn't look at me.
Stranger-I wasn't looking at you.
Co-ed-Pardon me, I didn't notice that you were cross-

eyed.- Pelican.

She-"The only men I kiss are my brothers."
He--.-,."What lodge do you belong to?"~Awgwan.



Sebring -~
FloridaHears
Honolulu-
Hawaii

-----

"Every day new evidence comes to
us unsolicited of the remarkable
res u Its achieved with various
models of Crosley Radio Receiving
Sets.
Sebring, Fla., using a Model X Crosley Receiver
-price only $55 for this four-tube set-"clearly
hears three elections and two announcements
from K. D. Y. X. at Honolulu, 4900 miles away."
Centerburg. Ohio, receives 1920 miles from Los
Angeles, Cal.; 950 miles from Ft. Worth, Texas;
1200 miles from Havana, Cuba. and 750 miles
from South Dartmouth, Mass. A Crosley Model
VI., a two-tube set that costs but $28 was used.
These are just a few quotations from among
hundreds that satisfied Crosley users are con-
stantly sending us.
No matter what Crosley Instrument you choose,
you may be sure that it will perform everything
claimed for it-and more besides. Every
Crosley Model, ranging in prices from $16 to our
beautiful Console Model XXV. at $150, offers
the highest efficiency at the lowest cost.
Listen-In on a Crosley and Be Convinced.
We also manufacture a complete line of parts for
those who wish to make their own outfit.
Among these are Variable Condensers, Knobs
and Dials, V...T Sockets, Variometers, Vario-
Couplers, Rheostats and the well-known Crosley
Radio Frequency Amplifying Tuner.

Write for Complete Catalog

Better-C03t la3
RADIO RECEIVERS

CROSLEY MANUFACTURING COMPANY
35 ALFRED STREET CINCINNATI, OHIO

".The Three Most Popular Receivers on the Market

Crosley Model X-$55.00

Crosley Model VIII-$28.00-

~
CROSLEY MODEL V. REGENERATIVE RECEIVER

There is no other one-tube set manufac:tured today that will live
better results than produced by this instrument. They brine in any
powerful station in the United States. Stations more than 1000
miles away are being copied on this set.

Model V-C .............•....•....... $20.00
Model V-O $19.00
Model V-D. same as V-C. with over-hanging lid

Trade name "Crosley" used by permission of the Croaley Manufac
turing Co




