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A N E The new C-E Single-Seam Box-Header
. Boiler is a distinct advance in construc-

tion and design over ordinary box

D E5IGN header prac.tice.

In the new design -

BOX-HEADER BOILER The wrapper or butt strap joining the tube and
hand hole sheets is-ELIMINATED.

'S:;

ON E ROW OF RIVETSJOINS THE TUBE SHEET
DIRECTLY TO THE HAND HOLE SHEET.

The row of rivets on the tube side of the wrap-
per strap is-ELIMINATED.

THERE IS ONLY ONE .CAULKING EDGE and
this faces the outside - making inspection easy
and removing all rivets out of the hot gas and
fire zones.

Three thicknesses of metal at the caulking [oint at
the ears are- REDUCEDTO TWO THICKNESSES.

This new design provides an unusual factor of
safety. For instance, in the standard unit sold for
160 lb. to 250 lb. working pressure, the header
[oint is adequate for a working pressure of450 lb.

\

Acoreful inspection of this new boilerwill
convince you that the C-E Box-Heuder
Boiler is a better Box-Header Boiler.

COMBUSTION ENGINEERING
CORPORATION

International Combustion Building
200 Madison Avenue, New York

A Subsidiary of
International Combustion Engineering Corporation
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b-" ....-.
From an engraving of
the time - in Harper's

Weekly

Autumn of '79
C'7~ 1HILE Yale and Princeton were battling to a
lJL) tie at Hoboken, New Jersey, a small group

of scientists, directed by Thomas A. Edison, was busy
at Menlo Park, only a few miles away. On October
21, their work resulted in the first practical
incandescent lamp.

Few realized what fifty years would mean to both
electric lighting and football. The handful who
watched Yale and Princeton then has grown to tens
of thousands to-day. And the lamp that glowed for
forty hours ~in Edison's little laboratory made
possible to-day's billions of candle power of elec-
tric light. In honor of the pioneer achievement, and
of lighting progress, the nation this year observes
Light's Golden Jubilee.

Much of this progress in lighting has been the achieve-
ment of college-trained men employed by General
Electric.

JOIN US IN THE GENERAL ELECTRIC

HOUR, BROADCAST EVERY SATUR-

DAY AT 9 P.M., E.S.T. ON A NATION-
WIDE N .B.C. NETWORK

95-717DH

GENERAL ELECTRIC
GENERAL ELECTRIC; COMPANY, SCHENECTADY, NEW YORK

1879
,1929
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THE NEW UNIVERSITY

THERE are about thirty new buildings at present
under construction on the campus. This pro-

ject, together with walks, drives, grading and land-
scaping, will probably be finished before next spring.
When it is completed it will represent not only an
imposing architectural conception but an adequate
and fitting home for a great and useful university.

All of this work is going on so quietly that most of
the people on the campus are not aware that anything
is happening. There is none of the usual clatter of
steam shovels, cement mixers, and riveting machines.
Yet, regardless of weather, the buildings progress.

Down in the sub-basement of the Engineering
Building, in a corner of Charlie Brown's shop, there
is growing, day by day, a model of what our Univer-
sity may be, "if, as, and when" the present" plans for
its future become realities. And the very generous
support which the city has recently given in author-
izing a bond issue of $1,700,000 for new buildings on
the campus seems to indicate that the "if" should
be omitted when the development of the University
is considered.

For the first time in the history of the University
there is a -complete general plan for growth, and a
unified architectural scheme for determining the style
and placement of buildings. Much that is included
in this plan we may not live to see, for it looks far
into the future, but some of it will doubtless be built
while those who now are freshmen are still in school.

The two projects which are of most direct interest
,to the College of Engineering and Commerce are the
additions to the present Chemistry Building and' the
new Physics Building, which are proposed to be
among the early buildings in the program.
., The plan contemplated for the enlargement of the
Chemistry Building would extend the present wings
northward and then join them with an addition paral-
lel to the main part of the present building, thus
forming a hollow square with an inner court sufficient
for light and ventilation. Everyone knows how con-
gested the chemistry laboratories have been of late
years and how both students and staff have been
hampered by trying to make four students work
where one worked before. It is good to see some
hope of relief for this condition.

The proposed new Physics Building is in the gen-
eral shape of a "U," although the wings are not to
be quite parallel. The east wing is to be parallel to
the Engineering Building and stand opposite it,
partially closing the quadrangle at the west ·end.
An additional building, forming an architectural ex-
tension of this wing of the Physics building, will
eventually complete the symmetry of the Engineering

quadrangle. The base of the "U" will approxi-
mately continue the line of the main portion of the
Chemistry Building and the west wing will turn back
towards Hanna Hall at such an angle as to be parallel
to the present driveway in front of McMicken Hall.

Certain 'members of the Department of Physics
have suggested a ve;ry novel and daring experiment
to be tried in the new building. It is their idea to
introduce some fresh air into the lecture rooms at
stated intervals, to determine whether it is the lec-
turer or the atmosphere which causes the comatose
condition of the classes. Doubtless most people
think that they could give the answer without going
to the expense of installing a ventilating system.
But it would be an interesting experiment.

Besides bigger and better laboratories .the new
building should have facilities for- X-ray technique
and other modern developments which are becoming
of increasing importance in engineering practice.

The Physics Building and the addition to the
Chemistry Building will mean a great deal in con-
venience and advantage to the engineering students
especially, but another of the new buildings shortly
to be erected, the Obed Wilson Memorial Audi-
torium, will be a source of much pleasure and benefit
to all students in the University. Never having had
a well-appointed assembly hall, we may findita little
difficult to realize how frequently and in howmany
ways such a place might be used.. The dramatic,
musical and oratorical organizations will immediately
appreciate its value, but if it serves in any measure
the variety of functions for which it is being planned
it will be a very important factor in student life on
the campus. This Auditorium is to be located on
the knoll northwest of Hanna Hall and willbe a
prominent feature of the University as seen from Clif-
ton Avenue. -

The new building for the College of Education is -
to be placed just north of the new Library and will
span the roadway, forming with the Library and the
Alphonso Taft Hall an open court at the entrance
to the University grounds. When this group is com-
pleted it "willbe possible to get some idea of the archi-
tectural plan of this southwestern part of the campus
andfrom it to vision in the mind's eye how the whole
scheme of 'buildings, courts and towers may finally
appear, Some of it we may not see completed
except On a scale of thirty .feet to the inch, but to
those of us who remember the University of thirty
years ago, ~th its three buildings, mud road entrance
and duck walks across a field of clay, this new plan
does not seem too ambitious for realization.

R. C. GOWDY
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Varsity With the opening of the 1929 foot- that carry deep into enemy territory. The line, too,
Athletics ball season, Bearcat followers again has been bolstered with additional speed, weight,

take stock of players? plays and pros- and power. Gaping holes that last year permitted
pects. Close students of the game predict the most opposing backs to gain almost at will have been and
successful season in years, .nor are their predictions are being filled, and there is an abundant supply of
based, as they have been In years pa~t, upon hope capable reserve material. No longer need the
and loyalty, but rather upon sound Judgment and coaches keep a battered and weary team on the field
established fact. b . h h b .

I h 1 d 1 d h h 1 ecause t ey ave no su stitutes upon whom theyn t e games a rea y p aye , t e team as a woe II
h d k bl howi I d ';"li":l'· can ca .as rna e a remar a e snowing. mprove p ay In. '.
every department of the game can be noted. The lVIost of. the new men are sophomores, 'and th.Is
backfield, strengthened by several additions from coupl~d WIt~ the fact that the freshman team, In
last year's freshman squad and by the return of practice scrimmages, has shown almost as much
several lettermen now shows a sustained offensive strength- as the Varsity, points to a succession of
and a real scoring' "punch"- a quality sadly lacking victorious years. 'Varsity football has taken an
in last year's aggregation. Cincinnati's famous upward turn: The lean years are over and the fat
fifty-yard punt -- twenty-five yards up and twenty- years are upon us. A conference championship in
five down - has been replaced by spiral beauties the not too-distant future is a very' real possibility.
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The College of Engineering lacks the ability to create a favorable impression of
and Cammer e himself in the minds of other people, he will never

C have a chance to put his knowledge to the fullest use.
The essay for which second prize was awarded to E. A. Blount Today, nearly every executive has had some technical

in the 1929 contest is printed below. training. Therefore, when one is applying for a

I
,T IS k f t th t th ti t t position, one finds that knowledge and training alonea nown ac a e coopera Ive sys em a . 0 0 .•

th U· it f Co 0 to h b t bi t will not create that favorable impression that IS soe nIVerSJy 0 Inclnna I as u one 0 Jec . . " .
• 0 'essentIal. The man with knowledge alone ISpushed

namely, the graduation of better trained, more effi- id t k f th ith th "hi h
• • 0 aSI e 0 rna e way or e man WI e Ig-

cient engineers. Therefore, no change In the system "l"t T th lit f tt. pressure persona 1 y. 0 e qua I y 0 an a rae-
can be called an Improvement unless the change to let t b dd d i iti ti d fai. rve persona I y mus e a e InI ia rve, an a air
effects an Improvement of the product of the system d f bilit b t d lit th

• " 0 egree 0 a I 1 y, U a goo persona 1 y paves e
- the engineer. The task In hand, then, ISto change t th 0 b "hi h "F tl h

" 0" way 0 e JO s ig er up. requen y one ears
the system to Improve the quality of ItS products. f d
the h be carri d t i th t fi ld f the statement that too many 0 our gra uates neverIS c ange can e carrIe ou In e wo e 0 en- " 0 0 f
d f . h "C " 1 th hId h reach a position higher than that of shop oreman.

eavor 0 t e o-op; name y, e sc 00, an t e . . d C 11 f E" "
h Th bl fi 11 1 " If" CrItICS have name the 0 ege 0 ngmeermg and

sop. e pro em na y reso ves itse Into two 1 0" Commerce a trade schoo. The changes previously
parts: first, changes In the course of study at the to d will t d e to trai men t be e. . " men lone WI en mor 0 ra n 0 ex cu-
University; and second, changes In the present sys- t.i th th h f e The dditi t tht d hi h k i d rves ra er an s op or men. ' a 1 Ion 0 e
em un er w IC co-op wor IS one. curriculum of courses in business law and business

M A t C English will also tend to furnish training for executive
ore r S ourses " " Asid f h "bOlOt" ° b 10 dpositions. SI e rom t at pOSSI 1 1 y, It IS e ieve

For a long time, the most pertinent criticism of the that every engineer at some time or other will have
University and the co-op system was that engineers need of a knowledge of the fundamentals of business
were graduating without having had any cultural law and business English.
education. This just criticism has been answered
very well by the addition of several elective "arts" More Attention to Freshmen
courses to the curriculum. The needs of the engineer It is generally true, is it not, that large-scale pro- '
are not entirely satisfied, however. It is recom- duction enterprises, by their very nature" decrease
mended that several courses in literature, philosophy, the quality of the final product and also destroy in
natural history, natural science, etc., be added to the the initial stages of the process many products, which,
course of study. Aside from the increased knowledge if carefully handled at first, 'could be finished and put
that these courses will provide, the student, through to some good use. Compare, for example, the finest
mere contact with the subject matter, acquires a product of a modern shoe factory with the product
broader outlook and a more active imagination. The created by a skilled shoemaker. John Galsworthy,
study of these subjects tends, in the main, to produce in his essay on "Quality," makes just such a compari-
a more original engineer. Such an engineer will be son. In this essay, an old bootmaker speaks as he
capable of introducing better industrial processes points to a certain section of a machine-made boot,
because of his initiative, ideas, and general resource- and says with disdain, "It hurts you there." The
fulness. However, if "arts" courses are offered on a machine could not possess the patience and skill
purely elective basis, some students will not take necessary to produce a boot of the highest quality.
them and thus pass by those things which will be so Furthermore, of what interest is it to a man polishing
valuable later in life. If applied psychology courses, a thousand auto headlamps a day if he destroys
or their equivalent, were added to the list of required several of them? If he had exercised more care, he
subjects, all the students would profit. The object could have turned out all the lamps in perfect condi-
of these courses would be to develop a better under- tion. These examples illustrate the dangers of large-
standing of human relations and to assist in the scale production of "high-pressure" methods, and
development of an attractive personality. Quite these dangers are equally great in shop or school.
often, one is reminded of the fact that learning to get Many good men enter the College of Engineering and
along with other people is part of one's college educa- Commerce and "flunk out" 'in the freshman year
tion. If so, why not place on the curriculum courses because they are "lectured at" rather than "talked
which will aid students in learning how to get along with." Reduction of the number of men in one
with others. Some students have graduated with a class, and limited registration if necessary are meas-
personality only slightly more magnetic than it was ures which will tend to decrease the per cent of
when they enrolled. To such students the deepest "flunkers, Frequently the remark is made that the
sympathy is extended, for they have missed one of freshman course serves merely as an elimination con-
the most important phases of their college life. No test to weed out the undesirable material before the
matter how much knowledge a man may have, if he (Continued on page 26)
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U. OF C. FOOTBALL SQUAD, SEASON 1929

Fourth Row (top) left to right - Junger, Swigart, Winland, Harrison, Barklow, Hallett, Fleig, Whitesides, Pfau, Sherman,
Lutmerding. .

Third Row - Walsh, Nau, Climer, Weiss, Curry, Goldmeyer, Clauder, Lewis, Patton, Wenzel,
Second Row - Gervers, Sidinger, Lakamp, Mills, Wilson, Grawe, Mount, Starrick, Schulzinger, Herman, Stueve, Waldman.
First Row - Burseick, Amarant, Kinsey, Barney, Bohl, LaPierre, Sippel, Dost, Fitzgerald, Bathiany, Peele.

OUR TEAM

INTRODUCING our from Buffalo, New York, and Bus from Rockford, Ill.
Bearcat Scrappers! The Much interest has been shown by the city at large

fighting aggregation shown in University athletics this year.' May we borrow
above got off to the' best a phrase from their own tongue;' and say that at last
start in recent U. C. foot- the business men of Cincinnati are "football con-
ball history by capturing scions?" A Boosters' Club has been formed by an
their first four games of enthusiastic group of men prominent in civic affairs,
the season - Cedarville, for the purpose of fostering interest in 'Varsity ath-
19 - 0; Louisville, 7 - 0; letics. Messrs. Chase M. Davies, president of the
Northern, 12~6; Kenyon, University' Executive Alumnal Council, and A. S.
13-6; and tying Dennison Riechman, well-known business roan, are guiding
6-6. The fifth battle ended spirits of this new organization ..

IT" ~; ~.. a little less happily, Cin- ,With the Queen City and ~}d Mc'Micken iri back
R.

o
George Babco~k cinnati coming out second of them, and their own go-get- ~m spirit to urge them

D~rector of Athletics b t I it t ith on, our team IS bound to do Its' best. And WIn·or
Head Coach es In 1 s encoun er WI I 'II h ' f th ~

Michigan Graduate Ohio University, losing, to ose, we c eer em or at. .
Previously ~oaclfed . that redoubtable eleven
Akron Un~vers~ty to the tune of 35~O. This

team has been rated as one of the best in Ohio, and
McMicken's indomitable fighting spirit was no match
for their superior skill. .

A recent addition to the Bearcat coaching staff,
whose reputation and activities since affiliation with
the University, show much promise, is "Red" Halli-
day, whom we present below, sometime "Wesleyan
Terror," and now backfield coach. The effects of his
talent and experience have already been felt.

May we also present Messrs. Babcock and Vernier,
well known to all, whose enthusiasm and skill again
direct the destinies of the team this year.

Among those of the gridiron warriors who deserve
particular mention for their prowess this season, let
us name Arthur Hallet, tackle, and Ralph - or to
his friends, "Bus" - Bursick, halfback. Art hails

John E. Halliday
Backfield Coach
Ohio Wesleyan

Graduate

Elmon L. Vernier
Backfield Coach

Michigan Graduate
Previously coached

Saginaw, Mich.
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THE NEW COURSE IN AERONAUTIC ENGINEERING
By PROFESSOR BRADLEY JONES

THANKS to the benevolence and farsightedness tory, and the large Army Experimental Station. In
of the late Herman Schmidlapp, a course in Troy, Ohio, is the up-to-date factory of one of the

aeronautic engineering is now an established fact at most popular sport planes. All these manufacturers

the University of Cincinnati. Cincinnati takes its
place among the few progressive engineering colleges
that have established courses in this new branch.
Cincinnati has become "air-minded."

While Boston Tech, New York University, and
Michigan have had aeronautic courses for several
years, Cincinnati is offering something better than
any of these other schools, namely, the cooperative
method of instruction. In the older branches of
engineering the cooperative system has proved its
value. In aeronautics, new shop methods are being
devised daily, new materials are constantly being
tried out; the manufacturing practice of today is
obsolete in a few months. Because of these constant
changes and improvements, class-room instruction
must confine itself to the theoretical and basic aspects
of design, for it can not hope to keep abreast of the
rapid developments in shop procedures. For this
reason, the actual placement of the students in the
shops is of inestimable value, for they can thus learn
how the shop work is actually handled and keep in
touch with the latest ideas on production.

Cincinnati is an ideal location for such a coopera-
tive course in aeronautics. There are several com-
panies at present engaged in the manufacture of air-
craft, airplane engines, and equipment. Nearby, in
Dayton, are two airplane factories, one engine fac-

have been interviewed and uniformly they have
shown a hearty interest in the new course and ex-
pressed a desire to aid and cooperate in any way in
their power. Two of the fourth-year students are
already working on a cooperative basis in a factory
in Cincinnati, making light planes and it is felt that
little difficulty will be encountered in placing most
of the applicants for this course at work directly in
line with their studies.

The course is not intended to make a student a
pilot any more than the successful pursuance of the
electrical engineering course prepares one to become
a street-car motorman, The course of study is for
future aeronautic engineers, designers of aircraft and
engines, and for ground superintendents of air trans-
portation lines. Since, however, actual flying will
enable the embryo designers more readily to appre-
ciate and visualize the stresses and strains undergone
by aircraft in flight, the students will be encouraged
to make a sufficient number of air trips to acquaint
themselves with actual air conditions.

While nominally the course is styled aeronautic
engineering, which term applies to designers of planes
and engines, it will also be for a third class of students
who wish to prepare themselves for a line of work
whose importance is only lately beginning to be rea-
lized. With the growth of air transportation lines,
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work will be with the ordinary stationary or auto-
mobile engines, the cycles of operation are the same
for all cases. Later on, special study will be made
of the structural changes made necessary in the
design of aircraft engines to satisfy the requirements
for lightness, reliability, and freedom from vibration.
The University has several engines in the laboratory
- Liberty, Hispano-Suiza, Hall-Scott, and Le Rhone
- and these will be examined and tested.

The study of the structure of airplanes will also be
carried on in the fourth year. The intricate truss-
work which forms the skeleton of the airplane will
be analyzed. The conventional frameworks will be
discussed. The methods of calculating the stresses
in the longerons, spars, ribs, struts, and brace-wires
will be explained. The standard airworthiness re-
quirements of the Department of Commerce will be
studied and sample stress analyses of commercial
planes will be made.

Because of the special adaptability of certain non-
ferrous materials for aircraft use, a special course
under the auspices of the Chemistry Department has
been arranged. Aluminum and various' of its alloys

a need is felt for men properly trained in the super-
vision of their operation. Intermixed therefore with
the engineering subjects in the curriculum, are listed
accounting and other commercial subjects which
while highly desirable to the aeronautic engineer, are
of primary necessity to ground superintendents or
others of a profession which for lack of a better name
may be termed commercial aeronautic engineers.

The student deciding on the aeronautic engineering
profession will find his first two years at the Univer-
sity occupied with the same general basic subjects as
in the other engineering courses. As an under-class-
man he will be taught the mathematics, the physics
and the chemistry, that he will find so useful as an
upper-classman.

~ 1-I1(!)e Douglas Cruiser, used on the Round-the- World Flight

) h~ a widespread utility for aircraft builders. In
ordinary engineering projects there is never any
place for metal magnesium but' aeronautic engineers
are studying the possibilities of utilizing it in con-
struction of their structures. For propellers, micarta
as well as walnut and mahogany are used. For
frameworks, spruce and ash are still employed. The
linen fabric is coated or treated with acetate or nitrate
dopes. All these topics as well as methods for testing
fuels and oils are studied in the course in Aircraft
Materials.

Since aircraft move and are buoyed up in the
atmosphere, no aeronautic engineer should be ignor-
ant of the structure and the internal movements of
the gaseous envelope surrounding the earth. Pro-
fessor yon Schlichten is cooperating with the Aero-
nautic Department in giving a most excellent course

~, ...,
In his third year, the specialization will begin.

Aerodynamics, the study of air in motion, will be pre-
sented to him. Not only will the students learn the
re-actions from air flowing around the wing-sections
that have been found experimentally in the various
wind-tunnels throughout the world, but he will study
the theories. of Jowkouski and of Prandtl who at-
tempted to visualize and codify these reactions, He
will learn the merits and disadvantages of the various ~
wings and be able to choose for any special case the .,.
most suitable wing-section. The proper methods
of securing stability for the airplane will be gone into
as well as the size and position of the various control
surfaces.

, To enable the students to read and understand the
work of the German investigators in aerodynamic
theory, in the third year instruction in technical
German will be given. This will be continued in the
fourth year, so that in their senior year the students
can assemble one or more times a week to discuss the
results or research conducted in the laboratories
overseas.

In the fourth year, the study of aircraft engines is
initiated, by courses in thermodynamics and the
fundamentals of internal-combustion engines. Coin-
cidental with this, there will be laboratory testing of
gas and gasoline power plants. While the primary

The "Jenny"
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Under the name ,of Air Transportation will be
studied not only the engineering, traffic, and econom-
ic phases of aerial transportation, but other indus-
trial applications of aircraft. This will include aerial
photography and mapping, fire-patrol work, timber-
cruising, and crop-dusting.

All the classroom work will be interspersed with /
trips of an educational nature. Frequent trips will
be made to Wright Field, the scene of much impor-
tant research activity not only of value to the Army
Air Corps, but of immense value to the commercial
aeronautical world, since its findings are made avail-
able to non-military industry. Lunken Field, the
municipal airport of Cincinnati, has now three air-
craft industries established on its border, and that
little center of aeronautical activity will be visited in
order that the students may gain an insight into the
methods of up-to-date manufacturers. When the
Reliability Tour or any other large demonstration
visits the local field, the students will be urged to
attend, so that they may gain a familiarity with all
the varieties of aircraft.

.The authorities at the University are doing all in
their power to make the new course a success. The
interest shown by the student body is very encourag-
ing. It is believed that within a few years the enroll-
ment in this course will bear comparison with that of
some engineering courses of longer standing.

STATISTICAL SUMMARY OF CO-OP GRADUATES
(Compiled by c. R. MEESE, M. E.'32)

C. E. M. E. Ch. E. E. E. Com. E. A. A. Gen. Total
1911. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 . . 2 . . . . . . 4
1912. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 18 3 8 . . . . . . 31
1913. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 13 1 3 . . . . . . 19
1914-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 8 7 6 . . . . . . 29
1915. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 11 10 2 6 . . . . 4 33
1916. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 17 9 2 7 . . . . . . 35
1917. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 12 13 7 5 . . . . . . 37
1918 : . . . . . . . . . . . . . . . . . . .. 13 6 6 5 . . . . . . 30
1919 " 14 7 10 8 . . . . . . 39
1920. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 10 12 13 . . . . 5 49
1921 18 17 23 11 " .. 1 70
1922. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13 17 9 21 . . . . 4 64
1923. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 18 17 21 11 18 . . . . 85
1924".. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24 21 15 20 12 . . 6 98
1925. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24 21 10 8 23 . . 3 89
1926. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 16 10 9 20 . . 7 77
1927 '. . . . . . . . . . . . . . . . . . . . . . . . . .. 23 9 19 13 33 . . 7 104
1928 25 . 19 11 22 44 1 17 139
1929 '. .. 22 25 14 30 34 4 32 161

- - -

Totals. . . . . . . . . . . . . . . . . . . . . . . . .. 270 258 182 208 184 5"~ 86 1,193

in Meteorology and Climatology. This course is
being made doubly interesting by studying the weath-
er conditions that made or marred the success of
the recent historic trans-oceanic flights.

The modern airplane is a complex machine and
it has many accessories. These are studied in" a
course in the second semester of the junior year.
While the course is entitled A.ircraft Instruments, it
will not only embrace those valuable aids to naviga-
tion, but it will study the electric distribution sys-
tems, parachutes, airplane radio outfits, and cameras
used in aerial photography.

In the senior year, the student engineers should
have progressed sufficiently in the aeronautic work
so that they are equipped to carry out the design of
an airplane. Not only will they make the assembly
drawings, but they will make the necessary detailed
sketches, such as would be required for the shop-
workers. Bills of materials will be made out and
estimates compiled of the probable costs. Calcula-
tions of performance of this airplane, as well as a
complete stress analysis of the structure, will be made.

The design of propellers will be the subject of a
course in their last year. Both the theory of design
and the accepted practices of both metal and non-
metal air-screws will be covered. The stresses under
flight conditions will be investigated.

)"
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RESEARCH IN LITHOGRAPHY
By PAUL W. DORST, Ch. E.-M. Se. '27

The scheme of our present civilization demands a very intimate relationship between the arts and the sciences. Broadly
developed minds are satisfied only when objects coming within their spheres of perception show a marked aesthetic value in
addition to being utilitarian in the highest degree. Although Nature decrees that certain engineering formulas shall produce
beautiful structures, man often finds it necessary to put forth a conscious effort in order to evolve pleasing results.

While industry depends upon art for the embellishment of useful things, art depends upon industry for its working materials
and for the distribution of its works to the man in the street. A dominant factor in the creation of general aesthetic appreciation
has been the printed picinre and the printed page. Constant contact with pleasing objects has led us to a recognition and ab-
horrence of ugliness, and so we find art and industry progressing more rapidly when they move along hand in hand. The
artist does not become an engineer and the engineer does not become an artist, but each uiorkinq purely in his chosen field,
brings to the other a distinct advantage, even though it be by indirect means.

THE most important industrial development in
recent years has been that of cooperative research

conducted by trade associations. This development
is the result of the need for research in certain indus-

education and conducting research. The University
of Cincinnati was chosen as the location for the
research laboratory. A fund was raised by subscrip-
tions from interested lithographers, and only the

J f-'--
tries where it is economically impractical for indi-
vidual firms to conduct fundamental investigations
in connection with their processes and materials.
A typical example is that of the graphic arts indus-
tries, in which no individual firm has yet reached
such a size as to justify pioneering work on its own
account.

For a number of years forward-looking litho-
graphers have visualized the advantages to be gained
from scientific investigation conducted by a central
research laboratory. Largely through the efforts of
Mr. Alfred B. Rode, and with the advice of Dean
Schneider, the Lithographic "fechnicalFoundation
was organized in 1925 for the purpose of promoting

income from this fund is being used to finance the
work of the Foundation, By this means, it was
assured that the activities would be made continuous
and independent of business cycles.

The purpose of the Educational Department of the
Foundation is to create a supply of better trained
and more intelligent employees for the lithographic
industry. This department has been instrumental
in the organization of cooperative courses for appren-
tices in high schools, and in the inauguration of
evening courses for lithographic employees, and it
has also published textbooks for the use of instruc-
tors in these courses.

A 38 x 52-inch Harris two-color offset press with automatic feed and pile delivery
- Courtesy H arris-Seybold-Potter Co.
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reasons may exist for the choice of the lithographic
method of reproduction in preference to the other
types of printing -- the cost, and the quality of the
work.

Accurate statistics are not available to show the
ratio of the volume of lithographic business to that
of the graphic arts as a whole. Authentic figures
have been compiled only for the printing trade in
general without segregation of the various branches.
The trend is indicated, however, by the fact that
more printers every year are finding it profitable to
install lithographic offset presses in their plants. It
has been estimated that, in the United States alone,

200,000 tons of paper are consumed annually
by the lithographic industry; -

2,200 lithographic offset presses are in oper-
ation.

1,200 stone and direct rotary presses are being
operated.

600 plants are doing offset lithography.
330 firms are doing lithographic work only.
More than $100,000,000worth of lithographed

products are turned out each year.
What is Lithography?

Designs can be printed in ink from plates of three
general types. First, plates can be made with those

The Research Department of the Lithographic
Technical Foundation constitutes one of the three
departments of the Institute of Scientific Research
of the University of Cincinnati. It is charged with
the systematic investigation of lithographic methods
and materials, and with the application of science
where possible, with the objects of supplying knowl-
edge to the industry, developing improved methods
and materials, and increasing economy in production

General view of a typical lithographic pressroom

'=l"'" J - J
and value of the products of the industry. Until
now the industry has been characterized by the wide-
spread use of "secret" formulas and processes, and by
failures to obtain uniformly good results from a given
set of materials. Such a state of affairs indicates
that comparatively little serious study has been given
lithography since its invention in 1796, although the
present methods have been sufficiently satisfactory
to allow the industry to thrive in competition with
the printing industry.

Economic Importance of Lithography
The graphic arts include all those processes by

which large numbers of reproductions of any given
design are produced in printing ink. The depen-
dence of modern civilization on these arts can be
estimated when we realize the importance' of printe,e
matter in our everyday life - newspapers, maga-<f
zmes, books, pictures of all kinds. The wholesale
distribution of knowledge is brought about through
the medium of printed matter. The cheap produc-
tion of books makes possible the distribution of uni-
form educational text material at a reasonable cost.

Lithography occupies a definite position in the
graphic arts. In general, it may be said that color
work in editions up to 100,000 can be produced more
economically by lithography than by any other
method. In the reproduction of art work, such as
pictures for framing, lithography produces a quality
which cannot be imitated. Hence, two possible

Vacuum printing frame and arc lamp used in producing the
image on photolithographic plates

parts which are intended to print, raised above the
surrounding areas (as shown in Fig. 1, A and B).
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roller over the flat surface. After being inked in this
way the plate may be pressed in contact with a sheet
of paper, whereupon the ink is transferred from the
design to the paper. Common products which are
somethimes lithographed are:

Art pictures.
Package inserts
Playing card backs (artistic)
Posters
Magazine covers
Fine commercial stationery
Cartons
Window cards and cut-outs
Direct- by-mail advertising
Catalogues
Labels
Sheet musicIt Maps
Decorated metal containers, trays,

candy boxes, and the like.

History
Alois Senefelder, a Bavarian, discovered, acci-

dentally, in 1796, that he could write on Solnhofen
limestone with greasy ink, moisten the stone surface
with water, and then proceed to ink and print from
the writing. He called his process lithography
(Greek: lithos, stone; grapho, write). Through ex-
haustive and painstaking experiments he developed
the art to a high degree, his ultimate limit being fixed
by the mechanical facilities available at the time.
He wrote a book in 1817, describing the technique
of his new art and giving formulas for the preparation
of the inks and other materials he used. It is inter-
esting to note the close similarity between ·Sene-
felder's original formulas and those that are consid- ..
ered the best practice today, after more. than a'
hundred years have passed. Great credit is due
him for his masterly ability' and perseverance in
establishing new methods and preparing materials
for a radically different method of printing.

The ..later developments in machinery and. pro':
cesses have not been recorded as happening on exact
dates. We know simply that, although Senefelder
reported trials with zinc plates, stones were used ex-
clusively for a long time. With the advent of accur-
ately rolled zinc plates, came the fast rotary press to
replace the slowly-moving, reciprocating flat-bed
presses that were made necessary by the use of thick
heavy stones. Still later aluminum plates came into
use, and both zinc and aluminum are employed
today.

About 1855, soon after the discovery of bichromate
printing processes, it was found possible to use light-
sensitive mixtures of colloids, such as gum arabic or
egg albumen, and-bichromates, in the preparation of
lithographic printing plates. The process in general
consisted of coating the stone or metal plate with
the "bichromated" colloid solution, drying the coat-
ing, exposing it to light while in contact with a nega-

~ ~

Metal Lithographic Plate Rotcqravure Printing Surface
.: C D

Fig. 1- Magnified views of the surfaces of printing plates

graphed insert, this periodical is produced entirely
by letterpress methods.) Newspapers and most
magazines and books in this country are produced
typographically.

Second, we can make plates on which those parts
representing the design to be inked are depressed
below the surrounding surface, and after depositing
a soft ink on the entire plate, we can remove it from
the non-design portions by wiping off the flat surface,
leaving ink in the depressions to be transferred to
paper by contact. To this class belong the engraved-
copper plates used for printing calling cards and
wending invitations. The "brown sheet" in our
Sunday papers, the rotogravure section, is produced
from polished copper cylinders having thepictures
etched -below the surface through resists formed by
photographic means (see Fig. 1, D).

Third, by special means, a definite pattern can be
printed from a plate having both the printing and
non-printing areas essentially in the same plane (as
shown in Fig. 1, C). By far the most important
process using such plates is lithography. In modern
lithography, the plate consists of a sheet of metal
having a matt or grained surface, on which a design
has been form.ed in a stiff greasy ink. Printing from
such-a plate is made possible by the fact that greasy
ink will not adhere to a moistened surface. Thus,
when the plate is .dampened. with water, the greasy
image may be inked selectively by running an inked

Z inc Line Etchin9 Copper Half -Tone
A B 3~

Ordinary type is a familiar example of this kind of
printing unit, and the method is known variously as
printing, letterpress printing, typographic printing,
relief printing. (With the exception of the litho-



16

tive, inking the entire coating, and dissolving off the
unhardened coating in water. This process was
called "photolithography."

Drawings and text matter could always be repro-
duced with equal facility by lithography, either in
one or more colors. Senefelder made multicolor
lithographs from drawings, as well as prints in black
and white. Copies of actual photographs, however,
could not be printed satisfactorily on a large scale
until the halftone process of dividing a continuous-
tone picture into dots of varying size was developed
(about 1880).

For many years lithographers have used the offset
process for lithographing on tin plate. It had been
found impractical to put sufficient pressure on the
tin to make perfect contact directly with a litho-
graphic stone or plate, as had always been done with

1-'HE CO-OPERATIVE ENGINEER

rapher is at liberty to use his own preferred methods.
Many lithographers still prize their "secret" recipes
highly, and for each man his own concoctions seem to
work better than any others. For the most part,
such contentions are purely imaginary, but varia-
tions in individual manipulation may account for
some differences in the effectiveness of the prepara-
tions.

Very little work is now lithographed from stones,
although stones are used to a considerable extent
for preparing transfers for metal plates. Most work
is done from zinc and aluminum plates, because they
are so much lighter in weight than stones, which must
be 2 to 272 inches thick to have the necessary
strength. lVletalplates are also less bulky, and they
lend themselves to the use of high-speed rotary
presses; inasmuch as they can easily be clamped
around a cylinder. Some shops prefer to use zinc
plates, while others use only aluminum.

Preparing the Printing Plates -- The surfaces
of metal lithographic plates must be roughened, in
order that a uniform film of water may be maintained
on them for a considerable time. The polished plate
is "grained" by grinding the surface with a powdered
abrasive, such as sand or carborundum, the requisite
pressure on the abrasive being secured by causing
marbles to rollover the surface in small circles, so
that the tiny scratches do not predominate in any
particular direction. A graining machine, one of
which is shown in the accompanying illustrations,
consists merely of a fiat box, or bed, in which the

;-plate is placed and covered with marbles and abra-
sive, with provision for moving the box in such a
way that all points on it describe small circles in a
horizontal plane. After the plate has been grained,
it is ready to receive the image.

Forming the Printing Image -- The design
may be formed on a lithographic plate in anyone of
three ways:

(1) It may be drawn on by hand.
(2) It may be transferred from another print-

ing plate of any kind.
(3) It may be printed on-the plate by photo-

graphic means.
Original hand work on the press plate is not common
in running long editions, because the failure of such
plates means the entire loss of the artist's work.
Designs are, however, frequently worked up on stones
by the litho artist in a special soapy ink, or in greasy
crayon, and prints from these designs are transferred
to press plates.

Transferring is practiced a great deal. In trans-
ferring, an impression (print) is taken from a printing
plate, generally but not necessarily lithographic,
in a non-drying ink on a properly sized paper, and
this transfer is pressed in contact with the clean, dry
freshly-grained plate, whereupon the image is printed
on the plate itself.

Transfer room of the Henderson Lithographing Co. S
paper. Consequently, the design was printed {gm' (
the lithographic plate on to a resilient rubber
"blanket," and subsequently "offset" from the blan-
ket to the tin plate. About 1905 this method was
found to have distinct advantages over direct litho-
graphy in the printing of rough-surfaced papers.
The most important development in lithographic
printing in recent years has been the high-speed
rotary offset press.

The success obtained in making and using photo-
lithographic plates led to the more recent introduc-
tion of the photo-composing, or "step-and-repeat"
machine. With this machine, a single photographic
negative may be used to print duplicate images, or
different negatives may be printed down, on a single
press plate, the images being accurately positioned by
precision mechanical adjustments.

Presen t Practice
Most of the steps in the making and printing of

lithographic plates may be accomplished in anyone
of several ways. The choice of the exact method of
carrying out each operation must be based in some
instances on the quality of work to be produced, or
on the cost, while in other cases the skilled lithog-
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Forming the Printing Image by Photolithog-
raphy - Since only a fixed thickness of ink film
may be printed at one time from a lithographic plate,
gradations in tone must be simulated by printing
small dots of varying sizes in such a way as to create

will not dissolve in water and the ink covering
them remains adherent and forms a positive
picture in ink.

After the desired image is formed on the plate, the
clean metal or background is "'etched" in order to
decrease its ink-receptive ability.

"Etching" the Plate - The entire plate surface
is treated with a solution of one or more of several
weak acids (such as phosphoric or tannic) and gum
arabic, in water. No metal is bitten away and the
design is not made to stand in relief, as might be sus-
pected from the term "etching." The actual result
of the treatment is to produce a thin water-absorbent
and grease-repellent film on the non-design areas of
the plate, the greasy ink preventing the formation of
such a film on the design itself. A solution of gum
arabic alone, in water, is then spread over the plate
and dried on the surface. In this condition the plate
may be put on a lithographic press and, after the
gum is washed off, may be used to print an edition.

Printing from the Plate - Fig. 2 is a schematic
diagram of the essential mechanical features of a
rotary offset press. The metal lithographic plate is
clamped around the plate cylinder as shown. The
dampening rollers moisten the plate surface, while
the inking rollers furnish ink to the design. At each
revolution of the plate cylinder, ink is transferred
from the design on the plate to the resilient rubber
blanket which is stretched taut around the blanket
cylinder. Gears, not shown in the diagram, prevent
slipping between the plate and the blanket. As the
blanket travels around in the direction indicated, it
is brought in contact with the paper, and the ink is
transferred from the rubber blanket to the paper, the
impression cylinder providing the necessary pressure.

Modern offset presses are examples of massive pre-
cision machinery. With them fine halftone pictures
are printed without showing any smearing of the
small dots.at speeds of from 3,600 to 4,200 sheets per
hour. Six or eight colors are often printed on the
same sheet before the job is completed, and so it is
necessary to feed the sheets accurately through the
press in order to secure the desired register. Offset
presses in general use are built to accommodate metal
plates ranging in size from 8.72 by 11 inches to 44 by
64 inches, and in thickness from 4 to 25 thousandths
of an inch. Need for Research

The greatest difficulties met with in lithography
are the uncertainties and hazards which are encoun-
tered. It is reasonable to believe that, through the
application of present scientific knowledge, many of
these difficulties can be eliminated. Improvements
in the process and new methods of practice may also
result from scientific research. Lithography offers
an especially fertile field for investigation; because its
methods have largely been developed by trial and
error.
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Ogden photo-composing machine in the plant of
The Nivison-Weiskopf Co. 9 c I II

·11· f4 h N . ~ t] dan 1 usion 0 t e proper tones. egatives rna e
"directly from- line drawings may be used satisfac-

torily in printing photolithographic plates. In re-
producing originals having gradations in tone, how-
ever, the negatives must be broken up into dots
which simulate the continuous tones. To get this
"halftone" effect, a transparent glass screen, ruled
with two series of opaque black lines at right angles
to each other, is placed in front of the sensitive photo-
graphic plate during the exposure in the camera.
Upon development, this plate contains a pattern of
small dots varying in size as the tones of the original
picture vary, and a print from this negative appears
to be a replica of the original picture, the dots being
distinguishable only on close inspection or under a
magnifying glass. Such a negative, then, is a satis-
factory one for printing down a photolithographic
image.

The design is produced on a metal plate from the
negative by the following procedure:

(a) The clean grained plate is coated with a
solution containing ammonium bichromate and
egg albumen, after which it is allowed to dry.

(b) A contact print is made through a negative
on the sensitive surface created in this way, by
exposing to the rays of an arc lamp for three to

'" .six minutes, or more. (The photo-composing
machine finds a wide application in making
these exposures.)

(c) A greasy ink is applied to the entire coated
surface.

(d) The plate is put in water and rubbed gently
with cotton, when the unexposed coating dis-
'solves off and carries with it the ink which lies
over it, while the exposed portions of the coating
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Lithographic plates are not uniformly reliable may properly be fed by automatic feeders and not
with respect to the number of good impressions that wrinkle between the cylinders. To keep the mois-
may be printed from them. A few plates yield 150 ture content of paper constant, so that the sheet
thousand or 'more impressions, most plates furnish 40 dimensions will not change between printings, pro-
to 50thousa-ndimpressions, but the useful life ofmany gressive printing and lithographic houses control the
plates is ended after 5 to 10 thousand impressions are amount of moisture in their pressrooms with rather
obtained. Either one of two difficulties may cause expensive air-conditioning equipment. It has been

estimated that the failure of the available papers to
meet the requirements of lithography, and the
improper use of lithographic paper, are responsible
for a loss of about 25 per cent of the possible produc-
tion of lithographic presses.

Rubber offset blankets are not uniformly satis-
factory. Many of them stretch too much while in
use to be of good service. Some of them absorb a
great deal of the oily vehicle of the inks and swell so
much that the image comes out in relief on the
blanket and contributes to unsatisfactory printing.
Other blankets show minute holes in their surfaces
and hence areas which should be printed solid are
printed full of pinholes.

The usual half-tone screen, through which pictures
are photographed in order to break them up into
halftone images, is far from being all that is desired.
The negatives so obtained will not print satisfactory
pictures, and so local hand treatment must always be
given either to the negative itself or to the printing
plate made from it. Only by such treatment can
the lights and shadows be made to approximate those
of the original. The elimination of this local treat-
ment would reduce time and cost, and avoid many
uncertainties for the lithographer.

Graining machine for producing the necessary matt surface on
metal lithographic plates -

(Nivison- Weiskopf Company's plant)

v .--the plate to be discarded. The parts that should not
take ink may take ink, or "scum"; or the parts that
are supposed to take ink may become weak and lose
their affinity for ink. The positive elimination of
both these troubles would be a great aid to the indus-
try.

Although photolithographic plates are now widely
used, the opinion is prevalent that the average life
of these plates is not as long as that of transferred
plates, and it is highly important that the effect of
these factors be ascertained, so that the possible value
of photo-printed plates may be fully realized.

Lithographic inks are responsible for much trouble.
The stiffness, or consistency, and all the other physi-
cal properties of the inks, must be just right for
proper printing. Inks that work nicely at nine
o'clock in the morning may cause a plate to scum
(take a film of ink on the clean areas) at three in the
afternoon, because the temperature of the pressroom
has increased. With all the scientific instruments
available little progress has been made in standardiz-
ing printing inks.

The papers used in lithography present a variety
of problems in themselves. The surface must not
yield particles of fuzz or lint to the stiff inks that are
used. No soluble materials can be present which
will work back to the plate by way of the rubber
blanket and cause the clean areas to take a light tint
of ink. During several passages through the press
the paper must not be ironed out sufficiently to cause
bad register. The sheets must lie flat s<?that they

~
Fig. 2 - Schematic diagram of a rotary offset press.

In reproducing colored pictures, negatives for the
various printing plates are made by photographing
through transparent colored light filters. If printing
plates were made directly from these negatives they
would print a picture which would not even approxi-
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mate the original in coloring. Hence, an artist must
retouch the negatives, or positives made from them,
according to his judgment, in order that satisfactory
reproduction may be obtained. A great advantage
will be gained when the uncertainties attendant upon
eye judgment can be avoided, and the work of the
original artist can be closely duplicated entirely by
photographic or mechanical methods.

Lithographic materials and methods have not been
standardized. It is extremely uncommon for ma-
terials to be purchased on specification. In fact, so
little is known regarding the essential properties of

branches of the graphic arts, its field of application
is considerably limited, as we have already noted, by
the fact that the average press plate will only print
an edition of 40 to 50 thousand. While this average
is generally maintained, a plate often fails before
five thousand impressions are printed, and on the
other hand others may print as many as 150 thou-
sand impressions. If lithographic plates could be
made to print uniformly editions up to 500 thousand,
lithography would find a much wider field of applica-
tion. Weekly and monthly periodicals having large
circulations could then be produced more cheaply by
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A reel-fed V omag lithographic press in the plant of the Methodist Book Concern, Cincinnati, Ohio
This press prints both sides of two webs simultaneously in one color, or one web with four colors one side and one color on the other side

the materials involved, that specifications based on lithography than by present typographic methods.
present knowledge are of little value. One of the The business management of lithographic houses is
principal objects of research in lithography is to greatly handicapped by the fact that cost estimates
uncover the mystery surrounding many of these are extremely difficult with the existing uncertainties
materials and to make possible the establishment of in plate life. The problem of preparing uniformly
satisfactory specifications. serviceable printing plates is therefore considered to

be of the greatest importance and has so far occupied
Research Program the entire attention of the laboratory.

In determining the research program a survey of As a result of laboratory work, methods of control
existing problem.s in the lithographic industry was have been found by which the film of gum arabic
made by' a research committee representing the that prevents the non-printing areas of litho plates
Foundation, acting with the research director. It from scumming can be made much more durable
was decided to ignore the shop troubles of individual than that produced by ordinary methods of etching.
firms and to limit the scope of the work to investiga- In this way it has been possible to eliminate many of
tions of the fundamental causes of the difficulties and the factors which ordinarily cause deterioration and
uncertainties common to the entire industry. shorten the life of plates.

While the lithographic industry is at present in an Evidence has been found that electrolytic action
excellent economic position with relation to the other takes place between the dissimilar metals present in



the water system of a lithographic-press. The effect
of this electrolytic action in causing the lithographic
plate to lose its printing qualities, however, has been
shown to be of minor importance as long as certain
other detrimental factors exist.

At present the main body of work is directed
toward the improvement of photolithographic plates.
The action of light on albumen-bichromate mixtures

(2) Further investigation of "counter-etches"
(solutions used in cleansing the metal plate and
preparing it to receive the image) and "etches."

(3) The effect of ingredients, consistency and
atmospheric conditions on the working proper-
ties of inks, with the object of eventually estab-
lishing scientific control of ink manufacture and
manipulation.

(4) Study of rubber compounds and other pos-
sible offset blanket materials .
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V iewed from a distance of six feet, this picture will be recognized as an enlarged portion of the illustration appearing on page 24, this

issue. The original illustration was made with a 133-line screen (producing 133 dots per inch), while this picture shows the dot structure
magnified to a scale of 16 dots per inch.

is being studied quantitatively. Work is also being Many contemporary developments in the graphic
done on the physical and chemical properties of gum arts cannot be made subjects of laboratory work,
arabic, and on the measurement of the physical pro- because the ground has been pre-empted by other
perties of lithographic inks. investigators. That many new processes are now

Arrangements are now being made for a program in the development stage indicates that good practi-
of research on the standardization of lithographic cal minds are on the job in the industry. Tedious
papers, to be conducted at the U. S. Bureau of Stand- fundamental studies are generally so costly, however,
ards in cooperation with the Lithographic Technical that they must be assigned to a central laboratory,
Foundation. The results of such work should be of such as that of the Foundation,
great value to lithographers in avoiding delays in The laboratory is soon to receive a 19 by 25-inch
production, and should eliminate the frequent com- (size of paper accommodated) Harris offset press
plaints which are made to the paper manufacturers with automatic sheet feeder. This press will facili-
regarding the quality of their paper. It is also likely tate to a marked degree the practical application of
that data will be secured which will be of value to the laboratory results under controlled working condi-
entire printing industry, because many of the diffi- tions. Heretofore practical trials have been made
culties involved are common to all branches of the only through arrangements with local lithographic
industry. plants. The installation of the press will also make

In connection with its various research activities, possible studies of certain factors which can be inves-
the Laboratory collects and abstracts material con- tigated only under actual operating conditions.
tained in technical articles, patents, and books. This It is likely that the most important future improve-
material is made available to interested persons ments in lithography will be brought about through
through publication in trade journals. the painstaking study of fundamental principles.

Many other phases of the lithographic process In its position as the sole institution of its kind, and
remain to be studied. The future program of the with the facilities that are made available to it
research laboratory will include: through its association with the University, the

(1) Investigation of the laws underlying the lithographic research laboratory enjoys unique oppor-
halftone and color separation processes. tunities.
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THE UNITED STATES OF EUROPE
From the Log-book of a Motorcycle Tourist

By RALPH S. DISERENS, M. E.'28

June 20 - Cincinnati to Pittsburgh. A few of the June 25 - Peculiar how we catalog people whose
early risers of Mt. Healthy gave us a send-off as we names are not known: The man who needs a hair-
got under way with our top-heavy motorcycle. Four cut, the far-sighted girl who has trouble with her
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orange at breakfast, the "big" girl, the opera singer,
and the red head.

June 28 - Strange price scale on board ship.
Fifty cents for pressing one pair of trousers. and
twenty-five cents for a haircut. The girl who lost
all her luggage at the N. Y. pier and has been drunk
practically the whole voyage is getting to be a blight
to the eye. She has just one dress, a terrible black
thing, which she has been wearing continually for six
days. Bonnewitz, our room-mate, proved to be a
whale of a story teller.

July 1- Plymouth. Never dreamed that Ply-
mouth was so large, important, and full of historic
significance. After dinner we promenaded with
thousands of others on the Hoe, considered the finest
promenade in Europe. Ryder's knickers and my
blistered nose excited considerable attention. The
men of Plymouth, in their derby hats and lavender
suits, looked mighty funny to us, but at the same

saddle bags, a big basket on front, and Ryder on the
back seat, made handling of the cycle a bit difficult at
first, but we were soon rolling along at a good speed.
First stop, Granville, Ohio, to enable Ryder to say
good-bye to his girl. My attempt at preventing
sunburn was unsuccessful, for the Unguentine ran like
oil over my face and formed an excellent bug catcher.

June 21- Pittsburgh to Hackettstown, N. J. A
steady rain slowed us up, particularly on the slippery
mountain roads. By putting our slickers on back-
wards we prevented the water from running through
onto us, but a lap-full accumulated so fast that fre-
quent bailings were necessary.

June 23 - On board the Lapland. Left the pier
at 1.30 a. m. Ate three big meals today with no
signs of sea-sickness. Many are sick already, which
makes me feel like a real sailor. Ryder had an hour
of agony, but came out of it. We pitched quoits on
deck, and I had to pick them up continually, because
Ryder wouldn't trust himself at stooping over.

"vVe"



time I saw many people actually burst into laughter
when they saw us.
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July 8 - London. Just before dusk we sauntered
through Hyde Park and Kensington Gardens from

-- ••...••• (j ;...~
I n London we were photographed 1M'curiosities

the lVlarbleArch to the Peter Pan monument. Great
crowds were listening to speeches at the east end of
Hyde Park. At dusk the attendants seemed to have
started a "hog-calling" contest. Soon realized that
we were the "hogs" and that we had to run for the
gates before they were closed.

July 10 - London. Spent five hours at the
Science Museum. Models here of every boiler, en-
gine, valve gear, locomotive, and machine tool that
has ever been mentioned in the text books at U. C.

The Chamber of Horrors was weird, especially the
guillotine scene. Death masks of England's famous
criminals. May we never start a similar collection
in America.

July 13 - Dover. Our stay in England has been
wholly enjoyable. Naturally, the people and cus-
toms are different. Every time a waiter sets a dish
in front of you he says "thank you." The English
eat with the back of the fork, wielded in the left hand,
and smeared food with the knife, not unlike a brick-
layer, mortar to a brick. They must always have a
tool in each hand. English automobiles are tiny
because of the high tax. The cycle extends beyond
one of them fore and aft. And there are three-
wheeled and two-wheeled autos. The three-wheelers
have a single-drive wheel in the rear, while the two-
wheelers have supports on each side, which are drawn
up after the car is under way.

Motorcycles greatly outnumber the autos, and are
usually one-cylinder machines, the cylinder being
about as big as a condensed milk can. Most heavy
hauling is done in steam lorries.

July 16 - Paris. Before any sightseeing, went
to the Prefect of Police f~r the purpose of paying our
road tax. No one in the office could speak English,

--........:::J ---.
Ryder had an hour of agony

July 5 - Warwick. Warwick Castle! Fee: Two
shillings. Too much, we thought, so we looked for
ways and means of storming this fortified castle and
saving the four shillings.. By crossing a field we
came to an unobserved portion of the estate, at which
point we crossed the Avon by means of a self-pro-
pelled rope ferry, and were then in the gardens of the

~'

Dancing under difficulties

castle, where we mingled with the cash customers.
Brilliant peacocks are to be seen throughout the
grounds.



Display of affection on the streets of Paris

How the French do wave their hands and rave.
A casual conversation sounds like a first-class fight.

July 22 - Paris. Saw a startling sight on the Bois
today. A man and a woman riding bicycles ex-

and consequently we had a terrible time. Ryder
finally made them understand what we wanted.

~
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tence of concealing their emotions in public, being
often twined around one another on crowded side-
walks, but this was a new one.

July 23 - Paris to "a haystack along the Loire,"
near Tours. The German girl at Madame's seemed
sorry to see us leave. Good but costly (forty-eight
cents) lunch at a small inn. We are living absolutely
as cheaply as possible now, and every time we make
a slip and pay more than twenty-four cents for a
meal we grieve about it. The Loire is beautiful.
Many small towns along its .banks, each with a fine
chateau perched high above the other buildings.
We enjoyed a swim in its clear water. Lost a valu-
able piece of soap in it.

-True German hospitality

Found a haystack on an island (one arm of river
dry at this time of year) and dug in for the night.
Both" of us slept surprisingly well.

July:"24<- Haystack near Tours to Haystack near
Mirambeau. Just before dark we pulled up at
Mirambeau and made our toilet at the town pump
surrounded by an' admirirx; group of townspeople.
I even went so far as to brush my teeth before the
assemblage. As soon as it was dark, we quietly ran
the cycle into a field we had spottedon the outskirts
of the town, and prepared our usual bed of hay. 'I'he
night was unusually clear, and the sky was all ablaze
with stars. A. great sight as we lay on our backs in
the hay.

July 30 - Lunel to Marseilles. Nimes, the rich-
est city in Roman monuments, outsideof Rome itself.
We were relieved to find that there had been no bull
fight after all yesterday. What a queer combina-
tion, anyway -- a Spanish bull fight, in a Roman
coliseum, in a French city.

At the Roman reservoirwe met a boy from New
Jersey who is touring Europe on a bicycle. "

August 1 - Nice. Ryder's chin whiskers, which
he has been nursing along for some weeks now, in ~~

W itk Ryder's relatives in Germany
\j ---.'IW

changed kisses while riding on the crowded Boulevard
de Long Champ. Parisians, of course, make no pre-
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effort to see what he might look like as a future doc- August 20 - Antwerp. While we were cruising
tor, mysteriously disappeared this morning. about town, a policeman hailed us to a stop and we
This innkeeper, like all the rest in France, knows knew why. Our front license plate had been riding

just a few words of English, and likewise we know for several days in a saddle bag because- it made less
noise there. Anxious to inform him that we were
helpless Americans, I began with "Je ne comprend
pas," to which he yelled back, "You don't under-
stand, huh? Well, put that license plate on front."
August 22 - Antwerp. The announcement was

made that in honor of the Americans (Ryder and I),
the Star-Spangled Banner would be played. The
strains of Hail Columbia soon came forth, and they

Some Types along the Scheldt
(See also Page 20)

just a few of French. Hence, in the mo~ing 'he
says, "Good morning," and we "Bon jour," and each
feels that he has impressed the other.
August 9 - From Eclisal to Stuttgart. Our first

lunch in Germany consisted chiefly of cheesecake
consumed along the road. Good roads to Stuttgart,
but all cluttered up with chickens, ducks, geese, dogs,
and cows. Our ride became an obstacle race.
Arrived early in the evening at Ryder's relatives

in Stuttgart, where we were given a reception which
might have been intended for the returning German
aviators. Doris, the daughter, who can speak
English, will not be here until tomorrow, but her
friend Helen, who can also speak English, helped to

By train to Zurich
entertain us. She is a remarkable singer a~d ~.~ist.
August 10 - Stuttgart. While Ryder visited

some other relatives, I stayed at Weller's and cleaned
the motorcycle. In the afternoon to more relatives,
with the usual pretzels, zwieback, and beer.
Still more relatives, zwieback and beer in the even-

ing. Later to the coffeehouse for still more food.
I hope my stomach holds out through Germany.
August 19 - Antwerp. A big surprise when we

returned to our hotel. All the friends of Madame
were staging a dance-fest and general good time in
the cafe, and we helped them celebrate. Ryder had
lots of fun dancing with a 250-pound woman.

The water front fascinated us

all ju&pcif10 their feet. We stood up, too, without
batting an eye. Later the Star-Spangled Banner
was played, and no one recognized it. We set up
the house to beer.
August 23 - S. S. Pennland. Not a single good-

looking girl got on the ship at Antwerp, but this con-
dition was remedied at Cherbourg,
September 3 - Long Island City. Much confu-

sion this morning in serving breakfast, handling all
the baggage, and having everybody examined. We
were all marched past the doctor, who stood in an
obscure corner, and it was allover before anyone
realized that we had been examined. So long as a
bug doesn't jump off you, you are passed.
September 7. Reached home just before mid-

night.
Readers who care for statistics may be interested in

the following arithmetical review of the trip:
Cincinnati to New York. . . . . . . . . . . . . . . . . . .. 714
New York to Plymouth 3,000
England. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 548
Dover to Calais. . . . . . . . . . . . . . . . . . . . . . . ~. . . 21
France 2,041
Switzerland. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 246
Germany. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 443
Belgium '.: . . . . . . . . . . . . . . . . .. 161
Holland. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 133
Antwerp to Cherbourg (via Southampton) . . .. 558
Cherbourg to New York 3,060
New York to Cincinnati. . . . . . . . . . . . . . . . . . .. 714

11,646



WITHOUT doubt, one of the best opportunities
for a young man to become associated with

the flying fraternity is offered by the United States

THE FLYING CADETS OF THE AIR CORPS
By C. E. RECKNAGEL, E. E.'29

tion of the course are far in excess of the effort ex-
pended. At present, a Cadet upon graduation is
offered a rank of Second Lieutenant in the Air Corps
or he can become a Reserve Officer in the, Reserve
Officers of the Air Corps, in which case he can fly
government ships to keep in flying training. As a
Reserve Officer, he may also enter civilian life and
take up aviation as his occupation, for which he is
given a Transport Pilot's license.

Th U· . iC" 'C' ~(J' -.,ve nioersiu; 0 incinmaii oniinqen: ~ '2. S
Left to right-C. E. Recknagel, C. Dunbar, L. E. Hunt, F. jacobs

Government at its Air Corps Flying Schools. March
Field at Riverside, California, and Brooks Field at
San Antonio, Texas, are the "West Points" of the
Air Corps. Here the Flying Cadets receive their
primary training for becoming pilots and officers.
Eight months of rigid military training as well as
flight instruction, both in ground and aerial work,
comprise this course at the primary schools. Upon
finishing this work, the Cadets are sent to Kelly
Field at San Antonio to complete their training for
an additional four months and to specialize in the
branch of the Air Service to which they are adapted.

The schools themselves are located in well-chosen
points in the country, where the climate does not
interfere with flying, and there is very little delay in
the activities. These training centers have large
landing fields and excellent flying equipment and
instructors, as well as facilities for keeping the Cadets
in the best of health and flying condition.

The life of a cadet is unusually well-balanced,
tending to equalize the mental and physical aspects.
The daily routine is taken up by flying, military drill,
calisthenics, sports, ground school and radio code
practice. Since flying is the major pursuit, all
activities are adjusted tothis one thing, in order that
the student may be physically and mentally fit to
fly at the scheduled times.

Upon arriving at the school, the student is abruptly
taken in hand by the "Upper-classmen." He re-
ceives his official title of "Dodo," the name which he
carries with him for four months, until he becomes an
Upperclassman. Incidentally, the Dodo is an ex-
tinct species of bird which cannot fly. Then for
several weeks he receives his "edging off" treatment;
the lawns are mowed, the grounds are policed and all
of the necessary as well as some. of the unnecessary
work falls on his soft shoulders. His face takes on
an appearance of a good grade of rawhide and his
muscles receive their share of attention, for great

Warming up a pursuit plane

It is not easy to become a member of this o~~a;~-
tion of Flying Cadets and it is even more difficult to
make the grade after a Cadet receives his appoint-
ment to the school. But the rewards upon comple-
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strength is required to handle the types of training excellent fliers, Cadets lacking in either of these
planes used. Nor is his conduct neglected; he requisites are promptly discharged.
addresses officers and upperclassmen as "Sir," stands Many persons cannot become real flyers in the true
erect at all times and shows the utmost courtesy to sense of the word, regardless of how much instruction

they receive. They do not possess the necessary
flying sense which is called "inherent flying ability"
by the Army experts. They may be able to take a
plane up and bring it down in good shape many times
without an accident, but in the event of an emergency
or a situation not described in the books, he would be

Advanced training plane (Service type)

his superior ranks. In -general, he learns £5> ~ ~
observant and alert. Failure to do all of this results
in "demerits," the number of which depends on the
heinousness of the offense. All is well and good pro-
vided he does not receive over a certain number of
such black marks. Should he exceed the specified
number, the following week-end pass is taken away
from him and he remains around the Post, reading
magazines and listening to the radio while his
brother Cadets are away scattering joy in the nearby
towns. A few confinements such as this usually
result in a more strict obedience of rules. All of this
is necessary in the training of an Air-Corps officer.
If a pilot is alert and keeps his eyes open on the
ground in his ordinary life, he will be the same in the
air. It is on this theory that Uncle Sam trains his
future Air Corps officers.
The flying instruction at these schools is rapid and

thorough. The slow student, as well as the careless
one who lacks discipline, cannot hope to complete
the course and is soon "washed out." Since gradu-
ates of these schools must be good officers as well as

Cockpit of Keystone Bomber

helpless and tragedy would result. Such~ per~n is
called a "mechanical flyer." He flies by rules, and
when certain things take place, he makes certain
specified moves with the controls to try to take care
of the situation. Since flying is an art and not a
science of mathematical precision, he often makes the
wrong move. This type of student is very dangerous
both to himself and to others and he is discharged as
soon as his condition is realized. Another deficiency
found among students is the lack of accuracy of judg-
ment. All preliminary tests and examinations may
not show the lack of this trait and actual flying is
necessary to bring it to the surface. The class of
Cadets is soon cleared of all such men who are lacking
in one thing or another.

The College of Engineering improvement suggested is concentration and more
and Commerce care, with a view to raising the quality of the product.

(Continued from Page 7) Creation of a Contact-Man
hard part of the course begins. Is such a contest The next change suggested comes as an answer to
fair to all concerned? The men that fail are usually one of our proudest boasts. "We need no depart-
men that have graduated from a high school at which ment or bureau to find jobs for our alumni. When a
they could not have all the advantages of large city student graduates from this university, he has a job
high schools. Are such men any less valuable as waiting for him." Doubtless he does have a job
potential engineers, merely because they could not waiting for him, but it is only a job and, in many
remember a certain group of facts long enough to cases, it is not worthy of the student in question.
pass a quiz? A glance at the senior quiz grades will Such jobs usually lead to positions of department

. reveal the fact that these men who have fought the foremen, or the like. The man becomes so proficient
good fight and are about to finish their course have in his own department that he is never chosen for an
forgotten the aforementioned group of facts after executive position. He knows his own particular
passing the aforementioned quiz. To sum up, the job too well. While the change in system suggested
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not exist, then why not create them? The change
suggested regards the establishment of a schedule of
jobs, so that during the first two or three years of their
school career, co-ops can change jobs at least once a
year. In this way, students will have gained a
broader knowledge of various phases of industry
before they find it necessary to begin specializing in
some particular phase. The co-op will broaden his
circle of acquaintance in industrial fields; he will
become more conversant with various methods of
production; he will increase his knowledge of his own
profession.

However, before such a change is brought about,
the employers must be taken into consideration.
Will employers benefit by such a system? It is
believed that they will. Employers are not looking
for men who merely learn an industrial process and
do no more; they are looking for men with ideas for
the improvement of those processes, and the more
ideas they can get, the more improvement they can
effect. Students working on such a schedule will
have an opportunity to broaden their viewpoint and
acquire more ideas which they can apply to industry.
It is true in general, is it not, that two men of about
the same education, when presented with a group of
facts, will form deductions and inductions from.those
facts. However, in general, their respective deduc-
tions and inductions will not be alike, Therein lies
another advantage of the job-a-year system. Em-
ployers profit because no two men will view a process
in the same light. The remark may be passed that
during the initial stages of their college careers,
students do routine work and so are not in a position
to make suggestions for the improvement of a process.
If the employers merely want a routine-worker, what
matters it if they have a new one each year? Any
routine job can be mastered in an incredibly short
time, and, once mastered, it becomes a purely
mechanical process. Although the facts at present
indicate that, in the main, students change jobs often
enough to keep out of the oft-mentioned "rut," why
not insure their safety by inaugurating a work-
schedule which offers so many advantages to both
students and employers?

It i.sbelieved that in these suggestions are outlined
in a general way some possible changes in the present
scheme of things that will bring about the graduation
of engineers who are more representative of a great
system. If better engineers are graduated, the
College of Engineering an.d Commerce at the Univer-
sity of Cincinnati will gain a higher place among
engineerirrg schools, and more honor will come to the
man who has played such a large part in the develop-
ment of the cooperative system at that College. To
these ends, we labor.

does not embody the creation of a job-finding depart-
ment, it does embody the creation of a position simi-
lar in principle but of much wider scope than such a
department. It is suggested that a position be
created for a "contact-man." This man should
have a good sales personality, a good education, and a
broad knowledge of industry; and should be well
representative of the ideals and results of the co-op-
erative system. This man, so endowed, would
devote his entire time to the establishment of con-
tacts with various branches of industry, and literally
to the selling of the cooperative system at the Univer-
sity of Cincinnati to industry. The advantages of
such a situation are quite obvious. Our graduates
will have a better chance to find good jobs, because
they can appeal to a wider field of industrial en-
deavor. Students in school will likewise have greater
chances for advancement in their chosen fields. A
greater variety of jobs will be at hand for anyone
profession. True, the task of establishing contacts
with industry at present falls to the department of
coordination, but the department of coordination is
so busy with relations between co-ops and employers
that very little time is left for such a program of
activity as could be carried on by a "contact-man."

Classifica tion of Jobs

The next - and last - group of suggested changes
in the cooperative system, which will lead to its
betterment, have to do with that hard-working and
long-suffering group - the department of coordina-'
tion. It is believed that in the assignment of jobs
to co-ops, too much stress is laid on the matter of
years in school rather than ability of the students.
That is, jobs are classified as freshman or sophomore
jobs rather than as jobs requiring a man of certain
ability and personal characteristics. There seems to
be a general opinion to the effect that most of the
"fine points" of any job can be acquired regardless
of school experience. Therefore, why not classify
the jobs at hand according to the type of man re-
quired to perform them most efficiently? Quite
probably, employers, when the situation is presented
to them in this light, will sanction the idea whole-

_ heartedly, for the benefits to employers as well as to
co-ops are quite obvious.

Annual Change of Jobs

Another change in the department of coordination,
although it may not seem entirely necessary when
considered in the light of past and present conditions,
will be of great benefit. If certain favorable condi-
tions exist in part, why not make their existence
general; and if these certain favorable conditions do
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DYNAMOMETER TESTS ON AIRPLANE MOTORS
By SELMA F. HERMANN, Ch. E.'30

ONE of the most rigid tests applied to the as 300 miles per hour, and it was this fact that neces-
embryo airplane is that given to the assembled sitated a very strong wall structure in the soundproof

motor. A great deal of work of this nature is done rooms. The walls are hollow tile, and the insula-
at the New Wright Field, where the newest and tion is cork. The necessary strength was obtained
largest dynamometer building in the United States by reinforcing the walls on the room sides with steel

bracings.
There are a number of tests which are made on

aircraft engines, but we shall first describe the
routine engine test which is conducted to prove the
acceptability of the engine for ordinary flight service
(Fig. 2). It may be performed at either a dynamo-
meter or the torque stand, but the dynamometer is
more generally used. The following is the standard
test procedure: .'

1 - Preliminary inspection includes the testing of
the compression of each cylinder roughly by slowly
turning the engine, checking the carburetor for
flooding, inspection for oil and water leaks, and the
recording of the carburetor setting.

2 - The engine is next subjected to a running-in
test. That is, the engine should be run-in under its
own power at light load for a certain specified period,
which may vary according to the number and charac-
ter of the engine parts, especially if there are any
new features embodied in the design. During this
part of the test all the variants of the system are
read-for instance, oil temperature, water tempera-
ture, air temperature, oil pressure, barometer reading
and so forth. The standard temperature of the
system is 1200 F.

3 - Idling run. This run is made with the
throttles so set that the engine fires uniformly with
fully advanced spark at not more than 350 r. p. m.,
for fifteen minutes. The real purpose of this run is
to detect overoiling and spark plug fouling tenden-
cies.

4 - Preliminary runs for certain purposes include
the following: Oil pressure check run consists of
checking the full throttle and idling runs with the oil
thoroughly warm (1200 F.). Acceleration should be
tested with fully advanced spark, partly for discover-
ing "flat spots" resulting from improper carburetion,
because all "flat spots" must be eliminated before
the final test; deceleration run is made, and is the
exact opposite of the acceleration test; and finally,
the engine is operated at full throttle, normal speed,
first on all, then on single switches. The compara-
tive speeds on single switches indicate the degree of
ignition breakers synchronization.

5 - Full throttle runs are made at normal speed,
with the following variations: A five-minute run with
mixture control at "full rich"; a five-minute run with
mixture control set at best setting; a three-minute
run at 200 r. p. m. above normal speed, best setting;
a record of the r. p. m. by a tachometer at setting
"full lean."

~~~~~~~~~
Fig. l-Air-cooled engine, four cylinders in line, hfJilkP,Jiup

for the test ~ & I -~..::>
is located. The building itself was mt::k ~ Jess an
experiment, which, however, has proved very suc-
cessful. An engine, when operated at full power, as
it is in part of the dynamometer test, is apt to be
annoyingly noisy, and when on occasion six or eight
engines run simultaneously, the result is almost
unbearable.

Therefore, when old McCook Field was abandoned
and the New Wright Field built, a new and specially
designed dynamometer building was constructed.
It consists of a large rectangular structure, one story
in height and built with a basement under the whole
building. There are two rows of test rooms on the
main floor, with a hall running through the center.
Each room is a test lab for one engine, and they are
all made partially soundproof. Considerable diffi-
culty was experienced in making the soundproof
walls strong enough to withstand the pressure of the
artificial air currents which are introduced around
the engine under test to carry away the heat and to
simulate actual flight conditions.

Each test room in the dynamometer building con-
tains a platform for the mounting of the engine to
be tested, and an electrically driven motor to furnish
power for a forced run of the engine to which it is
connected, at the propeller joint (Fig. 1). At the
end of the engine, there is a fan which is connected
by a large opening to a long tunnel in the basement.
Air is drawn through this entire tunnel by a fan at
one end. The air which is drawn through is passed
first through a reconditioning chamber which can be
fixed to maintain any given temperature in the
tunnel. Air can be pulled through the tunnel as high
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Before undergoing the 50-hour endurance test, the
engine must be calibrated by the electric dynamo-
meter. The calibration should include a full power
run as described in test number five, above, and a
friction horsepower run. The latter is measured at
the dynamometer by determining the power required

Fig. 3-An air-cooled radial engine for testing.
Note hood for circulating air.

to drive the engine at a specified speed with full-open\:
throttles, fuel and ignition shut off, and normal water
and oil temperatures. The friction horsepower of an
engine is the power required to overcome its mechani-
cal friction and to pump the mixture through'[the
engine. If this test is not satisfactory, the engine
must be sent for repairs and then the test entirely
re-run. If the test is satisfactory, the engine may be
approved for the endurance test.

After the engine is mounted for the endurance
test, the propeller is fitted to it, and all preliminary
adjustments are made. The engine is warmed up
to about 1000 F., and such characteristics as accelera-
tion, idling speed, oil pressure, etc., should be noted.

'The fifty-hour test is composed of ten five-hour
periods, and each period the engine is run for half
an hour at full throttle, and the other four and
one-half hours at 90% power (97% normal speed).

At the end of each five-hour run, all nuts and bolts
must be checked; manifold connections to cylinders
and carburetor, fuel, oil, and water fittings and lines,
and ignition connections are examined; the compres-
sion in each cylinder is carefully checked. Fresh
oil is introduced at the end of each ten hours of
running.

All possible readings are taken every fifteen min-
utes during the entire running time of the 50-hour
test. Some of the readings which must be recorded
in the report of the test include revolution counter
reading, torque load, temperature of the cooling
water, in and out of the engine, cylinder head tem-
peratures (in air-cooled engines), oil temperatures
in and out, oil pressure, air temperature, barometric

Fig. 2-A Curtis D-12 engine hooked up ready for the
dynamometer test 3o ~- :

department, and after it is fixed the entire te~ ~3st
be repeated.

After the engine has successfully passed all these
runs, then it is returned to the. shop for final checking,
and after that a short rerun is made similar to test
number six (Fig. 3).

When the entire test is satisfactorily completed,
the engine is marked "0. K. for flight," together
with a tag giving the following data:

Full throttle, r. p. m.
Full throttle horsepower (corrected).
Fuel consumption, gallons per hour, at

Full throttle, full rich.
Full throttle, best setting.
One-hour run.

Oil consumption, gallons per hour for one-
hour run.

'I'he engine is then stocked and ready for installa-
tion.

One of the more common special tests made on
engines is the 50-hour endurance test. This test is
not as severe as some of the endurance tests fre-
quently applied to measure the durability of aircraft
engines, but it is sufficiently rigid to indicate its
duration in actual service and is therefore thought
to be a fair measure of the serviceability of the engine.

6 - The one-hour run is carried out immediately
after the above test, and is made at 90% normal
speed on propeller load. The cylinders must be
watched closely during this test for overoiling, and
the engine is stopped very gradually.

7 - After the engine has cooled from the test just
described, the compression pressures of all cylinders
should be judged roughly by the leakage sound when
the engine is turned over by hand, or by motoring
the engine with the dynamometer at 120 r. p. m.
and measuring the compression pressure. If any of
the cylinders has lost compression the test is declared
unsatisfactory, and the engine is sent to the repair





ARTERIES OFTHE~
OIL FIELDS

In , 928 over 5000 miles of trunk oil and natural
gas pipe lines, eight inches and over in diame-
ter, were laid with oxy-acetylene welded [oints,
These lines involved over a million oxwelded .~~ 'J \..,
ioints-tight, ductile, dependable-each iointD H.E. RlOCKEFEEllER. ~~ vi/'

he jai II·t If I dditi eoe opmeni ngtneer, "as strong as t e pipe wa I se. n a I Ion, E·· D Ingtneering ept.
thousands of miles of welded pipe was used in M. I. T. 1922

the petroleum industry for smaller diameter Business Manager "Technique"
gathering and distribution lines, station piping, Student G.overning Board

and refinery equipment. CHomm'tteesM~mtber
onorary cere y

Oxy-acetylene welding .has m:t the incre?s- C. VOLLMER
ing demand for longer lines, higher working Sales Representative
pressures, lower maintenance costsand greater University of Chicago 1921

operating efficiencies. As a result another of Baseball 3 years, Captain

the country's great industries has standardized B192.
k

Ob II
• . as et a 3 yea rs

on this modern and better method for makmg Juniorand SeniorHonorary
metal [oints, Societiesg

From time to time the oxy-acetylene industry is
in the market for technically trained men. It .rOne of a series of advertisements featur-J
offers splendid opportunities for advancement. -1. ing College men serving this industry.

The Linde Air Products Company - The Prest-O-lite Company, Inc. - Oxweld Acetylene
Company - Union Carbide Sales Company - Manufacturers of supplies and equipment for

oxy-acetylene welding and cutting-Units of

UNION CARBIDEAND CARBON CORPORATION
30 East 42nd Street [![!] New York! N. Y.
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By Elimination Fatal Error
Business Man (angrily) -"Is there an idiot at the Druggist's Assistant -"Good Lord - I just made

end of this phone?" an awful mistake!"
"Not at this end, sir," came over the wire. Druggist -"Wh-what'd you do?"

Assistant -"Gosh, I put up four pimento sand-
Platforms and Platforms wiches on white bread for a fellow that always wants

Sam and Rastus were discussing politics. Rastus them on rye."
was a rabid partisan of the incumbent. The Only Question

"Well," said Sam, "Ah like him all right, Ah guess; The professor' was delivering the last lecture of the
but his platform ain't no good." term. He told the students with much emphasis

"Platfo'm!" snorted Rastus. "Platfo'm! Say, that he expected them to devote all their time to
don't you know dat a political platfo'm is jes like a pr-eparing for the final examination.
platfo'm on one 0' dese yere street cahs - hit ain't "The examination papers are now in the hands of
meant to stan' on; hit's jest meant to git in on!" the printer," he concluded. "Now is there any ques-

ti on you would like answered?"
Diagnosis Silence prevailed for a moment, then a voice

Doctor -"H'm. Severe headaches, bilious at- piped up:
tacks, pains in the neck - h'm. What is your age, "Who is the printer?"- Wroe's Writings.
madam?"

Patient (cayl1{) ---:-"Twenty:four, ,;Io~tor." X Marks the Spot
Doctor (c~~t~nu~ng to wr1..te)- H m. Memory Rastus -"So you had a quiet fuss wid yo' mother-

affected, too. .. in-law las' night?"
" ObJe~tlOn Over~uled. s» Sambo -"Yeal:I. One of. dem kind what starts

He - ,po y~u object ~ pe~tlpg, Alice? 0" off wid one bouncing somethin' offa de oder's nut and
She - That s something I ve never done, BIll. den gradjilly works up to de climax where de coroner
He -"Petted?" ses, 'Where's de body?' "- Railway Age.
She -"Objected."

.. Travelogue
Literary Conversation °1 "W ° h . fl ° ° ""Wh t' the .'D n» HOIes - alter, t ere ISa y In my Ice cream.

a s IS ynamo. W it "L t hi f d t h hi I"I d I thi k it.' b tel 1° e or s m ai er - e im reeze an eac im a esson.unno. In 1 s a ou xp os v s 0 e- Th Iittl l was in th ItO ht"thin'. It's by Eugene O'Neill, a Russian feller." e 1 e rasca was In e soup as rug ·
"I think I seen it. Walter Hampden played in it.

It's whole name is 'Dynamo de Bergerac' ain't it?" Golf Preferred
"Naw. It's a mystery play about the electric light Golfer (who has iust gone around in 112) -"Well,

business." how do you like my game?"
"Yeah? Well, maybe we'd better see 'Whoopee'." Caddie -"I suppose it's all right, but I still prefer

golf."-Tit-Bits.
o Too Smart Here's Your Hat-

For a joke some one asked the new seed clerk for Caller -"Won't .you walk with me as far as the
some sweet potato seed. He hunted through all the car, Tommy?"
packets for them. A few days later a woman asked Tommy -"I can't."
for some bird seed. Caller -"Why not?"

"Ah, go on," he said, "you can't fool me. Birds Tommy -"Cause we're going to have dinner as
are hatched from eggs." soon as you go."
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Both are lines of national defense
THE Mississippi was a menacing flood. meets an ever-growing stream of demands.

The telephone was the first line of To do this successfully the Bell System's
defense, for over its "vires the work. against expansion program embraces trans-oceanic
the flood was directed. Maintenance crews telephony through the ether and under the
performed the same service as did tele- sea, to ships at sea and planes in the air-
phone men in the signal corps in the war. and above all, wire facilities that will carry

In the daily life of the nation, just as the voice, the typewritten word, the picture
surely as in emergency, the telephone to every corner of the land.

BELL SYSTEM
u..f nation-wide system 0..( i n r er -r on n s c i in y telephoneJ

~

'c 0 U R P ION E E R I N G WaR K HAS JUS T BEG U N 'I
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TheVarsity Shop
College Haberdashery

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

Man's Shop "

Fig. 203-Jenkins Extra Heavy Iron Body Gate Valve, flanged.

A heavy guard
. . . for the line
A heavy weight that engineers can bank on to hold
the pipe line against all interference from valve
trouble is this Jenkins Extra Heavy Iron Body Gate.
This sturdy valve is made for 250 pounds working
steam and 400 pounds working water pressure.
When it goes into the pipe line, it goes in to stay.
Many factors contribute to produce the great stam-
ina of Jenkins Valves ... correct design, analyses-
proved metals, flawless castings, precision machin-
ing and painstaking assembly.
Jenkins Valves are made in bronze and iron for
practically every power plant, plumbing, heating
and fire protection service.

Send for a booklet descriptive of
Jenkins Valves for any type of
building in which you may be

interes ted.

JENKINS BROS.
80 White Street. . . . . . . . New York, N. Y.
524 Atlantic Avenue • • • • . . . Boston, Mass.
133 No. Seventh Street . . . . . Philadelphia, Pa.
646 Washington Boulevard. • . • . . Chicago, Ill.

JENKINS BROS., Limited
Montreal, Canada London, England

Jenkins
VALVE.S

Since 1864

The Manly Art of Buying a Hat
Continued from Page 30

is nothing more strengthening than a hard fight
valiantly won.

The above, I would have you know, is no detached
theorizing. It is the outcome of long and bitter
encounters, after which I have oftimes left the scene
of battle in utter confusion and with a crushed spirit.
But in the end success came, and the happy fruition
of my efforts more than recompensed me for many
humiliating reverses.

This, then, is my contribution to harrassed man-
kind, and if some poor devil who formerly left a
haberdashery wearing a furtive and apologetic air,
is able, after reading this, to walk nonchalantly out
of the shop and look his fellows squarely in the eye,
then, I say, I am well content.

The Buck Passed
"See here," the Indian inspector declared, "it is a

violation of the law now to have more than one
wife, and the law must be obeyed. When you get
back home you tell all of your wives, except one, that
they can no longer look upon you as their husband."

"You tell 'em," suggested the Indian after a
moment's reflection.- I. C. Magazine.

Sure Cure
Inmate of Insane Asylum -"You're new around

here. Who are you?"
New Superintendent -"I'm the superintendent."
Inmate -"Well, you won't be long. I was Napo-

leon when I first came."

Density 37.2
First Englishman -"I say, Charlie, did I ever tell

you that joke about the Egyptian guide who showed
a group of tourists two skulls of Tut-ankh-amen -
one when he was a boy and the other when he was a
man?"

Second Englishman -"No, let's hear it."
-Exchange.

Reasonable
Summer Boarder -"But why are those trees bend-

ing over so far?"
Farmer -"You'd be bending over, too, miss, if you

were as full of green apples as those trees are."
- Washington Dirge.

-----

Some Boy
"That's our general superintendent - son of the

president - he began at the bottom and worked up
- started in as an oiler, right after he left college."

"When was that?" .-
"Oh, he graduated last June."
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BOSTONIAN S
FAMOUS SHOES FOR MEN

514 VINE STREET
CINCINNATI, OHIO

Domesticated?
Captain (frenziedly) -"All hands on deck, the

ship's leaking!"
Sleepy Voice (from the hold) -"Aw, put a pan un-

der it and come to bed."
-Hardware Dealer's Magazine.

-----
You Cheer Us Considerably

Cheer up; the country has not gone dry. I was
coming home the other night when a fire truck
speeded by with the siren going full blast. A gentle-
man who had been imbibing from the cup that queers,
upon hearing the siren gave chase. After running a
block he stopped. "T'ell with him!" he said, dis-
gusted. "I'm not going to chase him any further.
He can keep his peanuts!"-Hit or Miss.

THE CO-OPERATIVE ENGINEER

High Visibility
Doctor -"Where shall I vaccinate you?"
Modern Girl-"Oh, anywhere; it's bound to

show." - Blue Gator.-----
Even Stephen

The lady was rather condescending.
"My husband is very jealous," she remarked to her

partner on the floor, "so I only dance with exceed-
ingly plain people." .

"It's a good system," said he. "I follow it."

Why Be Wise?
He -"This brandy is a hundred years old."
She -"Is it? It tastes as good as new."

-----

So It's Come to This!
"Gus," said Bill, as he caught up with him on the

way back to camp, "are all the rest of the boys out
of the woods yet?"

"Yes," said Gus.
"All six of them?"
"Yes; all six of them."
"And they're all safe?"
"Yep," answered Gus; "they're all safe."
"Then," said Bill, his chest swelling; "I've shot a

deer."- Printer's Ink.
---~--

Consumer Demand
She (looking in jeweler's window) -"You know,

dear, when 'one sees a beautiful thing one feels a
strong desire to possess it."

He -"Yes, that's why they invented the police."

tee eets
THAT GIVE MAXIMUM RUST-RESISTANCE!

111111II 111111111111111111111111II 1111111111111111111111111111111111111111111111111111111111111111111111II II II III I 11111111111I1111111111111llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllli11111111111111111111111111111111111111111 ", ".\\;~\\~.~:~?;; ." ';;' ;i}, ~~, '~'~~!ml~!f! ~/~/ l" ~,..

Highest quality steel sheets for the engi- Black and Galvanized Sheets,' Keystone
neering, railway, industrial and general Rust-resisting Copper Steel Sheets, Tin
construction fields. This Company is and Terne Plates adapted to all known'
the largest and oldest manufacturer of uses. Sold by leading metal merchants.

, 1\ ~I-l~ --'~ T r» ~ §N~~
The products of this Com- ~ s,III .~ a\..~ I I /~~I ~I
pany represent highest stand- ,<-,..,~~ E ~I ~ ~ 1 ~' ~ ~., 8 ~,',~~ I til DI~TRICT SALES OFFICE~:
ards of quality and service. A ~ § ~ ~ ~ 4 ~ ~ ~ ~ ~ £. ~ §. Chicago, Denver, Detroit,
M d 'ht- Id 'ght •••.~ •..,~ ~, ••.,~'W •••••• ~ ••••••••••• _~ •••• ,~- ~ •••••• ~.... "',,~"- •••,a., ~ ,~ Cincinnati. New Orleans.

a e rtg so rs • New York. Philadelphia.
--CONTRIBUTOR TO-- ~ i:" ~~ ~_"'\ ~_'"" ~ ~~ . ,.- ~. ~_'"" ~~ i:" ~~ •• ~ r ~.~' . ~-'l Pittsburgh. and St. Louis.
SHEET STEEL ~·ll~,~·{] . ~~-~l·cJ(·l ~ rl)'~~ ~1~'l)·e~~··,r ~·~U~~1"'l~~~~~ Write nearest Sales Office
TRADE EXTENSION COMMITTEE ~ -~ .•~_~.A"-~_~,§ ~-~ .&._~._~-_ •..• ~ U .l ",' Ij ~-~ ~ ~ .&. ~'1 -~ ~&. ~.~ '-0; 0 ~ for information and booklets.

IlIIlIIlIIlIIlIIllIIlIIlIIlIlIIlllIllIIlIlllIllIllllIlIIllllIIllIIlIIlIllIllllllllIlIlIIfllflrrlllllIlll1ll111111111ll111JIIIJIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII11JIIllMatluFactured by I111111111111111111111111111111111111111111111l111J!.l111111l11l1l11l1ll1111l1111111111l1l1111ll111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111r~';\A..merican Sheet and Tin Plate Compa!!y
~~~~~I ..~. ;;~ General Offices: Fric~~~~!~i~:, PITTSBURGH. PA. .-r/ =-'

~1'~"""-o~8~- UNITED STATES STEEL CORPORATION~--
Quality Product's PRINCIPAL SUBSIDIARY MANUFACTURING COMPANIES: bepencla.1Jle Service

AMERICAN BRIDGE COMPANY CARNEGIE STEEL COMPANY ILLINOIS STEEL COMPANY THE LORAIN STEEL COMPANY
AMERICAN SHEET AND TIN PLATE COMPANY CYCLONE FENCE COMPANY MINNESOTA STEEL COMPANY TENNESSEE COAL, IRON & R. R. COMPANY
AMERICAN STEEL AND WIRE COMPANY FEDERAL SHIPBUILDING AND DRY DOCK COMPANY NATIONAL TUBE COMPANY UNIVERSAL PORTLAND CEMENT COMPANY

Pacijic Coast Distributors-United States Steel Products Company. San Francisco. Los Angeles, Portland, Seattle, Honolulu. Export Distributor s- United States Steel Products Company. New York City ,
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. The World~s
Tallest Building

THE new Chrysler Building in
New York will be the tallest

building in the world. It will be
equipped with thirty Otis Signal
Control }:levators.

Here is additional evidence in
support of the statement that {'{'most
of the world's famous buildings
are Otis-equipped. "

The world's first safe elevator
was an Otis-and today the mar-

velous Signal Control elevator is
an exclusive Otis development.

One of the carly phases of
Vertical Transportation

© 1929, I
William Van AIen,

Architect

OTIS ELEVATOR COMPAN'Y
OFFICES IN ALL PRINCIPAL CITIES OF THE "'WORLD



GOOD PRINTING!
IT IS A MATTER
OF GRAY MATTER

This book was done by

THE EBBERT & RICHARDSON CO.

436 COMMERCIAL SQUARE

Formerly Pioneer Street

No Foolin'
A man from California walked into a fruit store in

Florida and seeking to "kid" the owner, picked up a
pumpkin and remarked, "My, but these are small
oranges."

The Florida fellow was stumped only for a second.
"Hey, you," he said angrily, "quit foolin' with those
lemons."- Royal Arcanum Bulletin.

Well! Well!
Digging wells is about the only business where you

can begin at the top.

Results
They laughed at me when I spoke to the waiter

in Italian, but he came right back with some Scotch.

Room for Expansion
Vanity -"What do they call those new round

baggy hats the women are wearing now?"
Fair -"Dunno - must be a new type of bean

bag."- Chaperon.
But May Last a Lifetime

"This pen leaks," said the convict as the rain came
in through the roof.

No Game - Rain!
A famous doctor went _toan insane asylum to see

a patient, and before leaving tried to telephone to his
office. Not getting as quick service as he thought
he should, he said to the operator, "I guess you don't
know who I am."

"No," replied the operator, "But I know where you
are."

Optical Illusion
Tommy (catching father kissing maid) -"Whatcha

doing, Pa, kissing the new maid?"
Papa -"Good grief, son, bring me my glasses. I

thought it was your mother."

Unimportant
The Boy Friend ~"Say, who's the dumb looking

guy that drives your car around and works in the
garden? I notice he always gives me a nasty look
when I come in."

The Girl Fr-Iend -"Oh, don't mind him. That's
just father."

An Old Game
The inspector was testing the genera I knowledge

of the junior class. Slapping a half dollar on the
desk, he said sharply: "What's that?"

Instantly a voice from the back row: "Tails, sir."

Camouflage
"You say your sister makes up jokes; is she on a

newspaper?" -
"No, she runs a beauty parlor."

Bright Boy
G. G. -"What! You're bathing your feet with

your socks on!"
K. B. -"I've got to - the water's so cold."

o Death, Where Is Thy Sting?
The Pet Weakness -"This article says that a kiss

shortens one's life by three minutes."
The He Brute -"- - - yeh, well, let's commit

suicide."
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ENGRAVERS

ILLUSTRATORS

In One or More Colors

Miami Building
Fifth and Elm Streets CINCINNATI
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V. E. TROUANT

Transmitter Station En-
gineer, Uniu, of Maine, '21

~l'

H. ROESS
Equipmental Engineer,

Cornell, '26

RALPH ARMSTRONG
Transmitter Research En-
gineer, Univ. of Illinois,'27

STUART CURRIER
T'rans mitt er Engineer,

Massachusetts Institute oJ
Technology; '28

J. E. BA UDINO
Broadcasting Engineer,

Uniu, of Illinois, '27

The Base Station in Little America, where the Antarctic explorers spent the winter.
(Photo copyright 1929 by the New York Times Company and the St. Louis Post

Dispatch)

The radio that's heard at the
bottom of the world

SIX months of night did not mean as well as sending. An average of five
dreary isolation for Commander nights a week they bring in 5 S W of

Byrd's hand-picked band of Antarctic Chelmsford, England, and re-broadcast
explorers. Fortnightly the Westinghouse to America the midnight chimes of Big
short-wave radio station in East Pitts- Ben. Strange voices from Holland,
burgh sent them programs of music and Australia and far off Java and the Fiji
cheer and word from their families. Islands register on their receivers quite
Between scheduled programs it lent a as faithfully as a station a thousand miles
helping hand in sending down interest- distant comes in on the average set.
ing bits of news, relaying messages for Many stations in remote corners of the
other stations that couldn't get through, world depend on their broadcasts for
and even completing connections be- entertainment and up - to - the - minute
tween the "Eleanor Bolling" and Byrd's news.
Base Station when they did not hear Young college men figure prominently
each other. in the exploration for new possibilities in

Spectacular feats have been achieved radio communication. Their field is rich
by the Westinghouse men working on in opportunity - their facilities are the
short-wave radio research, in reception finest that modern science affords.

WHAT YOUNGER COLLEGE MEN

ARE DOING WITH WESTINGHOUSE

39oc TOBER, 1 9 2 9
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"How can I best inspect
precision tools?"

A manufacturer said to us: "I In every phase of industry special
must measure a number of optical instruments are solving

ternplets frequently. Great ac- problems of inspection and pro-
curacy is imperative. An optical duction control better and more
method may speed up the process economically. Bausch & Lomb
..... The B. & L. Toolmakers' scientists have studied many in-
Microscope-used in many other dustrial fields. Their experience
industries-was the simple solu- may be invaluable to you. Call
tion to this problem. on them.

BAUSCH & LOMB OPTICAL CO.

635 St. Paul St. Rochester, N. Y.

A Flying Start
"To what do you owe your extraordinary success

as-a house-to-house salesman?"
-Salesman -"To the first five words I utter when a

woman opens the door -'Miss, is your mother in?' "

No Soap
Girl to Hotel Clerk -"A room for the night,

please."
Clerk -"Do you have a reservation?"
Girl-"What do you think I am, an Indian?"

-----
Business to the End

"How's this?" asked the lawyer. "You've named
six bankers in your will to be pallbearers. Of course,
it's all right, but wouldn't you rather choose some
friends with whom you are on better terms?"

"No, judge, that's all right. Those fellows have
carried me for so long they might as well finish the
job."

Business Sense
As the train pulled into the depot, a traveling man

stuck his head out of the window, and calling to a
boy standing near, said: -

"Here, sonny, bring me a sandwich, and here's
another dime, get one for yourself."

Just as the train started to pullout, the boy
returned, munching a sandwich, handed the man
a dime and shouted: "Here's yer dime, Mister, they
only had one."-Exchange.

-----

Stag?
During recent excavations a number of skeletons

were found in a cave ranged along the walls in a
sitting posture. There was evidently a shortage of
dancing partners even in those days.

Whaddy-ye-mean?
Jack -"So your father demurred at first because

he didn't want to lose you?" -
Ethel -"Yes, but I won his consent. I told him-

that he need not lose me. We could live with him,
and so he would not only have me, but a son-in-law
to boot."

"H'rn, I don't like that expression 'to boot'."

This Modern Life
Cop -"Let me see your license."
Autoist -"Marriage, car, driver's, camper's, fish-

ing, dog, hunting, or builder's license? Helen, reach
me the license file under the seat.

Qualified
Employer -"Look here, what do you mean by

telling me you had seven years experience in a bank -
when you were just graduated from college this
June?"

Applicant -"Well, you said the firm needed a
man with imagination. "--Exchange.

A Clean.Slate
"So you're not working your way through college

- not a halfback on the football team - not even
planning to go to college - not supporting a widowed
mother - not getting enough money to study art
and you're not an invalid. Certainly I'll be glad to
subscribe to your magazine." - Exchange.
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Never/ Never/ Never
Again Will These

Hands Be Needed I
This pipe begins a job lasting for gen-
erations. Probably never/ never again
will the costly hands of a workman be
needed to repair or replace it. For this
~sReading 5~Point'Pipe-the pipe that
outlasts the building. .

The reason for this remarkable endur-
ancel Reading 5-Point Pipe is Genuine
Puddled Wrought Ironllt is born in the
puddling furnace/ where fire and force
mingle the pure iron with rust-defying
silicious slag. It has been tested by more
than four-score years of actual use.
That is why you get proved savings
with Reading 5-Point Pipe. There is no'
substitute for Genuine Puddled
Wrought Iron.

READING IRON COMPANY
Reading, Pennsylvania

Atlanta 4 Baltimore 4 Cleveland .. New York
Philadelphia .. Boston 4 Cincinnati .• St. Louis
Chicago 4 New Orleans .. Buffalo 4 Houston
Tulsa .. Seattle San Francisco • Detroit
Pittsburgh 4 Ft.Worth 4 Los Angeles .. Kansas City

~

RGENlIlNE PUDDLED WROUGHT IRON E
~MAst?A'G~ Fg- I~ f!O~'N~S ..
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Wise Crack
Hey -"Aren't you wild about bathing beauties?"
Hay -"1 don't know, I never bathed one."

-----

Nice?
He -"Gosh, baby, you look good to me."
She -"Don't let my looks fool you."

-----

Father -"When I was your age, son, I was glad
to get any bread to eat."
Bright Fi ve-year-old -"You're much better off

d' \,/" -. ~~ now that you're living with us, aren't you, Daddy?"
A 0 .- Exchange.

DU~L e e Market Reports
FEED CONTROL Lady -"How much are these chickens?"

on F:-~NT Butcher -"A dollar and a half, ma'am."
BROWN fY SHARPE Lady -"Did you raise them yourself?"

"STANDARD" Butcher -"Yes, they were $1.25 yesterday."
MILLING MACHINES

Now I Ask You ~
. .. f Why does Swiss cheese have all the holes in it when

,.....,an Important, tIme-savIng eature Limberger needs the ventilation so badly?

f
----- - The Office Cat

ON all 0 the machines in the "Standard" Good-bye! ·
series (except the Nos. lA Universal and Sc:lesm~~-"fs your mother home?;;

IB Plain), changes in the power feed of the LIttle GIrl - Yes, but so ISdaddy.

table are made by rotating either of the feed Wot Roses
change levers, which are conveniently located "One swallow doesn't make a summer."

£
. "No, but one swallow has made lots of noses

at ront-of-table and rear-of-table operatIng bloom."
positions. One revolution to the right or left, of Righ teous Indignation
· h I 1· h h f f d I "So the engagement is off?"elt er ever, accomp IS es a c ange 0 lee · n "Y h . di t h h h d b t. es, s e was so In ignan w en s e ear a ou
this way any desired feed can be obtained with what he'd done that she tore offher engagement ring
theleastnumberof revolutions ofrhe levcr.The and put it onto her right hand."- Wabco<;·News.

rate of feed engaged is shown on both of the Easy
direct-reading dials. Gus -"Unmarried?"

. .. . She -"Yes, twice."
TIme saved In operatIng means more time for -----

production. The dual control for feed changes ." No Fo~lin'. ?"

saves steps saves time nd h lp . ReggIe - How would a little drink go.- - a e ~ Increase Ruth -"Quick." _
production. Personal Liberty
Thestudentengineer She -"Spent my vacation up in Lhe mountains."

should knowrhe com- He -"Really. Did you have a-guide?"

I 1
· · 1 di She -"Well, only my conscience."

pete Ine-lnc U lng
Plain Universal and Come, Kitty

V tic IS . dl ' . Bride (after the wedding) -"Did I appear nervous
er rca pIn etypes, during the ceremony, Clara?"

_ of rhe Brown & Clara (her best friend) -"A little at first, dear, but

Sh St d dM·II not after George had said 'Yes'."- Chris Chuckles.
arpe an ar l-

ing Machines. A cata- She Ought to Know
10g describing the He -"1 love you as no on~ ever loved before."

She -"I can't see much difference." ..
many features will be - Baltimore Trolley Topics.
sent at your req uest. A -C-. --N- drying ee

BROWN U SHARPE Joe -"We guys sure need some more girls."

@) College -"Yeh, and we need them bad."
BROWN & SHARPEMFG. CO. [].fr§ PROVIDENCE, R. I., U. S. A.

Pun
Shenny -"Aren't you a little Germanic?"
Falco -"Darned Teuton, I am."

42
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The Sphere is
Nature~s Favorite Form

IT has only OI1.edimel1.sion, is the only for-m that

rolls in any direction with equal facility, is the

most compact and strongest.
In the New Departure Ball Bearing rnan has

capitalized 011.naturels infallible wisdom and has

developed the most successful anti-friction device.

The New Departure steel hall evolves from spe-

cial analysis wire (A), is "headed" into its first

rough form (B), rough ground (C), finish ground

(D), lapped (E), cleaned and polished (F) to a

hrillial1.t, smooth surface, to absolute sphericity and

greater precision in dimension than any of.he.r com-

mercial product.

These halls, hetween raceways of equal quality,

finish and p'reciaion, hecome superior fighters of

friction. losses and preservers of mechanical pre-

cision in industrial service.

TIle New Departure Manufacturing COll1.pallY,

Bristol, Connecticut; Detroit, Chicago, San Francisco.

NEW DEPARTURE
BALL BEARINGS
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. The Straight and Narrow Dilemma
Auto Salesman -"Buy this car, lady, and you'll A small girl asked her mother: "If I grow up will

never go wrong." I have a husband like papa?"
Lady -"Thanks a lot, but I'd rather see some of "Yes, my dear," mother replied.

the others." "And if I do not get married will I be an old maid
like Aunt Susan?"

NORM R. BAI<ER FAY A. NORTON "Yes~you will," was the reply. .

BAKER f. NO RTO N The little girl thought for a moment, put her h.andsq to her head and said, "Well, I am in a fix!"
. REALTORS ---' ~Exchange.

Professional Service in Brokerage and Buildings Presto! <, '

410 TRACTION BLDG. MAIN 6683 Ethyl-"What a lovely fur coat you-have on.
Your husband must have a better job."

F A· Methyl-"No, I have a better husband."
ree lr _ Pathfinder

Mrs. Nurich was determined that the world know ·
of her fortunes. Uncertain
"Molly," she said to the new maid, "you may take Parson -"Does you-all take this man fo' bettah

Ithe dog out now and give him some air." or fo' worse?" .
. "Yes, ma'am," acquiesced Molly, "and please, Bride -"Lan' sake pahson how kin Ah tell so
ma'am, where will I find the nearest service station?" soon?"~Exchange. ~ ~ ....;7'':.
. Parental Advf~~

If your watch is sick "w 11 11 '11'" . d M";'<. . H k ~'~'>"OIf your clock won't tick e , we , we. erIe ,Ts.e.npec .. ' .. ' ur
Try our expert watch and clock repairing son is engaged to be married.I·We will write to the

Elgin and Gruen Watches All Kinds of Bracelets dear lad and congratulate him."
Gifts that Last Mr. Henpeck had to agree, so the lady picked up

GEORGE BIERER her pen and wrote': ;
209 W. McMillan St., Hughes Corner "My darling boy, what glorious news! Your

father and I rejoice in your happiness. It has long
Good Returns been our greatest wish that yo~ should ~arry som~

. ".. . good woman. A good woman IS heaven s most pre-
FIrst Guest - ~h~ dId you give the coatroom cious gift to man. She brings out all the best in him

atte_ndant such a b~p tip?" and helps him to suppressall that is evil. Her price
Second Guest - You should have seen the over- is above rubies." ,

coat she handed me." And then the son found this postscript inadiffer-
ent hapdwriting:'

Those Clothesless Collegians! . "Your mother has 9,one out for ..a stam~. Stay
Freshman -"Wait a minute, Bill. I want to go SIngle, you damn fool. : I

up to the room and wash up. . ,
Roommate -"All right, and while you're up there Hands Off.

you may as well change my shirt."-Exchange. "Is Nellie there?"
"No, she isn't."
"Do you know where I can get hold of her?"

The Weaker Sex! . ~'I.couldn't tell you; the boys say she ,is awfully
11 f h ticklish.'A colored woman went to buy a co ar or er

husband. On Roofs?
"What size?" asked the clerk. Teacher -"Can you tell me, John, wnere shingles
"I done forgot," replied the woman, "but I can were first used?" '-.":r,::

just manage-to reach round his throat wif my bofe Johnny -"Yes'm, I can, but I'd -rather not,
hands." ma'm."·

Telephone, Avon 3116

The

J.H. Fielman Dairy Co.
Pasteurized Mt·/k

and Cream
And Other Dairy Products

2519 VINE STREET CINCINNATI, OHIO

Drawing Instruments and Supplies

Saxonia Mail Order House
P. o. BOX 1534 PITTSBURGH, PA.
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Blasting Circuits
45

Fig. 55-Parallel connections. A. Power or lighting circuit.
B. Blasting switch for closing circuit. C. Leading wires of
sufficien t Iength to keep the switch "B" a safe distance from
the blast and to reach to the last hole to be fired. D. Bore
holes with electric detonators. E. Connections between the

detona tor wires from holes "D" to the leading wire "C."

Lesson No. 3 of

BLASTERS' HANDBOOI(

EVEN the way that wires are twisted together in making
connections has an important bearing on proper use _of

explosives. Electric blasting is hedged around with most
elaborate rules and precautions. There are series and par-
allel connections., parallel series and series parallel circuits.
Blasting machines or power circuits for electric blasting are
surrounded with great mystery.

In Chapter Three of the Blasters' Handbook this matter of
blasting circuits is illustrated and comprehensively described.
The selection and use of galvanometers., rheostats and blast-
ing machines are explained. Tells how to prevent misfires.,
how to test a circuit, how to locate a break., how to use a
resistance table and many other practical phases of blasting
circuits.

The Blasters" Handbook., prepared originally for the use of
du Pont field service men., is an extremely practical reference
and study work. Leading technical institutions are using
the Blasters' Handbook in their classrooms. Pocket size for.
your convenience.

This coupon will bring you a copy FREE.
Send it off NOW.

I'~~. u.,::). t'AI. VI ••

E. I. DU PONT DE NEMOURS & CO., INC., Explosives Depar-trnerrt, Willllington, Delaware. CCE-IO

Without cost or obligation on zrry part, please send rrie a copy of the "Blasters' Handbook."

Narrie ..... 00 •• 0 0 0 0.000000 •• 0 0 • 00000000.0.000 •• o. 0 ••• 000 •• 0 • 000.00. 0 • 0 0 0 •• o •• 0000.0 •• 0 • o •••

Course of Study '0 •• 0 '. ; '0 •••••••• University? Institute? 0 " •• ' 0 0 • 0 .0 0, • Clues of .

_, ,City. 0 ••••••••••••••••• 0 •• 00. 0 • 0 •••••• 0 ••••••••• 0 0 •• 0' • 0 • State. 0 0 ••••••••• 0 ••••••••••••••••
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Moral Support Efficiency Plus
Teacher -"If there are any dumb-bells in this Efficiency Expert -"You are wasting too much

room, please stand up." time on your personal appearance."
A pause, then finally Johnny stood up. Typist -"It's not wasted. I've been here only
Teacher -"What, do you consider yourself a six months and already I'm engaged to the junior

dumb-bell?" partner."-Buddgette.
Johnny -"Well, not exactly that, teacher, but I

hate to see you st.anding aIr alone."- Clipped. Definition
One's a Crowd A pessimist is a fellow who looks both ways before

A t t h k d t b f t bl crossing a one-way street.- The Rouser.s ou man was s oc e 0 see a oy com or a y
seated in a crowded street car when two women were
standing. Such is Art
"Get up and let one of these ladies sit down," he Artist (to friend) -"See that picture over there?

said. Well, I painted it and a million wouldn't buy it."
"You get up and let them both sit down," replied Friend -"Well, I'm one of the million."

the boy instantly. ----- -Tick Talk.
C C · C · I Volubleross rossings au tious y .. Not many months ago, as a coast to coast train

A live man pays 25 cents for a shave; a dead one pulled out of an eastern depot, a breezy, self-suffi-
pay~ $5. A wool coat. costs $50; a wooden one, $?09· cient young man entered the smoking compartment
TaXI for the. theater IS $1.50; to the cemetery It IS and took a seat adjoining a rather reserved but not
$5.50. A hired mc:n plants corn for 40 ~ents per much older man who seemed concerned in his own
hour, but for planting you, he gets four tn:nes that thoughts. The newcomer was evidently bent on
much. For 50 cents you can fill your ~Ide WIth opening a conversation.
horne brew, but the embalmer gets $15. It s cheaper "Well," he began, "I'm off on a long trip."
to hve.-John W. Hall, Norfolk & Western Magaz~ne. "Yes, is that so?" said the other politely.

T F "Yes, I go clear through to Detroit. Traveling
rue to orm far yourself?"

Photographer -"Your son ordered these photo- "Yes, a fair distance."
graphs from me." "Well, I'm bound clear through to Detroit as I was
Father -"They certainly are very much like him. saying. Pretty tiresome trip from Baltimore to

Has he paid for them yet?" Detroit."
Photographer -"No, sir." "Probably so."
Father -"That's still more like him." "By the way," said the young chap, "you didn't

tell me where you were going."
Pedigreed Performer "No," said the other, "that's a fact, I didn't."

In amazement I watched the trained flea do his "Well, I suppose you're as used to traveling as I
stunts. am," said the young fellow. "Whereabouts are you
"Did you educate that flea yourself?" I asked the headed for, anyhow?"

man. "Me? Oh, I'm headed for the South Pole," re-
"Yes," he replied proudly. "I raised him from a plied the older man. "My name is Byrd."

pup." -The Office Cat.

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

OFFICERS DIRECTORS

A. CLIFFO~D SHINKLE LOUIS E. MILLER
President CHARLES P. TAFT

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

Vice-President MAURICE J. FREIBERG

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

Vice-President CHARLES J. LIVINGOOD
EDW H ERNST ORGANIZED APRIL, 1826 JOHN D. SAGE

• · CHARLES D. JONES
Sec'y and Treasurer

ONCE INSURED - ALWAYS INSURED

105 DIXIE TERMINAL BUILDING
POLICIES ISSUED FOR SEVEN YEARS RENEWABLE WITHOUT FURTHER PAYMENTS
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,an economiC orce
'pitte against waste
---wherever wheels
and sha turn

AASIC idea thirty years ago, "Timken Bearing Equipped':
is today an economic force pitted against Waste-
typifying a huge replacement program which sweeps
all before it.

Student engineers will be the future leaders in the industrial
war on Waste. To them will fall the responsibility of carrying
on the work which has been so well begun-and "Timken Bearing
Equipped" will be then, as it is now, the most powerful weapon
available.
For Industry, Agriculture, Mining, Transportation ... find in
Timken the one bearing that does all things well, whether the
loads are all radial, all thrust or a combination of both.
Frictional power loss and wear are reduced to the vanishing
point; lubrication costs become negligible; machine life is ex-
tended; maintenance COst5 are cut to the bone.
And the exclusive combination of T'irnken tapered construction,
Timken POSITIVELY ALIGNED ROLLS and Timken steel per-
petuates Timken benefits.
"Timken Bearing Equipped" signifies the difference between
.waste and conservation, between antiquated and modern-s-a de-
ciding factor in building and buying mechanical equipment for
every purpose-wherever wheels and shafts turn.

THE TIMKEN ROLLER BEARIN;G CO.
CAN TON, 0 H I 0

TIMKEN;~;;:~BEARINGS

111
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Not So Easy, Doc!
Mrs. Hartson -"I'm sorry I had to call you so far

doctor, on such a dreadful night, but my husband
seems so ill."
Doctor -"Oh, that doesn't matter, Mrs. Hartson,

I had to see another patient, so really, I can kill two
birds with one stone."

FARRE'S CAFETERIA
(Successor to J. Riehle)

The House of Good Eats
Select your meal from a display of appetizing

food. Prepared by the culinary skill of our
thoroughly experienced chef.

211 WEST MCMILLAN STREET
Telephone, West 5490

Impossible
Two tramps were walking along the railroad tracks

and found a bottle of white mule. One took a drink
and passed it to the other. And so forth, until the
bottle was empty.
After a while one puffed out his chest and said,

"You know, Bill, tomorrow I'm going to buy this
railroad. I'm going to buy all the railroads in the
country, all the automobiles, all the steamships -
everything. What do you think of-that?"
BiJ1 looked at his companion disparagingly and

replied, "Impossible, can't do it."
"Why not?"
"I won't sell." - Exchange.

Of Course!
Mother -"Do you know what to say if a strange

man should accost you on the street?"
.Daug hter -"Sure!"

Oh!
Dorothy -"Why did you sit out every dance last

night?"
Mary -"My feet were killing me."
"Are they any better today?"
"Yes, but now I've got a cracked rib."

Over Done
"And at her request you gave up drinking?"
"Yes."
"And you stopped smoking for the same reason?"
"I did."
"And it was for her that you gave up dancing, card

parties and billiards?"
"Absolutely."
"Then why didn't you marry her?"
"Well, after all this reforming I realized I could

do better."
A Personal Matter

"It makes me shudder to hear the woman next
door driving nails."
"But the noise is trifling."
"You don't understand. She just came over and

borrowed my silver-backed hairbrush."

There is a

7fcos or

7ijfor

'I'emperature

InstruInent

for every
purpose

Jay/or In!!,:!,!~~~[,.o,.mpanies

it ~= ::~=.~.:.:::..
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NCOS:==~ICATING - RECORDING- CONTROLLING
F¥ _ ••••

Perfection in a pencil means
adaptability to the purpose
for which it is made.VENUS,
pre ....eminently an engineer's
pencil, fulfills the most
exacting requirements of the
most exacting of professions.

VENUS leads, the smoothest
and strongest obtainable, are
unvaryingly true to their
shade of black which is the
world's standard.

17 shades of black-3 indelible

AMERICAN PENCIL CO., 528 Venus Bldg., Hoboken,-N.].



For the past forty-five years our purpose has been to furnish better,
faster milling machines and to give dependable counsel on mill-
ing to all industries. The consistent growth of our organiza-
tion pictorially illustrated above, emphasizes the demand made
on us for new ideas in milling. You may be interested in
seeing these new developments. The doors are open to you.

The Cincinnati Milling Machine Co.
CINCINNATI, OHIO
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