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Leave quality out of a Corliss Engine—and von've got nothing
left hut a name.

And neither the hope of a museum nor the fear of the serap pile
can make an efficient prime mover out of a name.

Sinee the Corliss patents expired the seramble for business has
tempted many builders to label engines ““Corliss’” that wounld make
that great engineer turn in his grave.

Ile built for results—mot to meet a price figure.

In their anxiety to get business these ‘‘mistaken’ builders have
wandered around in a fog of cut prices until they’ve lost sight of the
fact that the Corliss Engine can only be worthy of itz name when it
holds a full measure of quality in design, in materials, and in work-
manship. To build it “‘cheaply’’ destroys its reason for existence.

Henee, in some, quarters the Corliss engine has been discounted
in favor of the steam turbine and the high-speed engine.

Which brings us to the undeniable fact that Wisconsin Kngines
have never yvielded to the “downward’’ tendency, but have always
aimed upward-—to Improvement at any price, development at any
cost.

They have kept pace with the times, and represent the unexcelled
Corliss prineiple plus all that experience has developed since.

We are taking space in . this Magazine to tell you exactly why
Wisconsin Engines surpass any other type of prime mover in relia-
bility, in length of service, and in steam economy.

There can be no mistake about the importance of knowing and get-
ting the best into vour plant.

Suppose you let us send you by mail our new Bulletin, containing
engine facts well worth knowing. Tt deseribes the only real im-
provements made in Corliss Kngines in twenty vears,

WW/ISCONSIN ENGINE (OMPANY

Engineers and Builders

CORLISS, WISCONSIN, U. S. A.

Kindly mention The Wisconsin Engineer when you wr;:fe.
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THE CASE HARDENING AND HEAT TREATMENT OF
LOW CARBON STEELS.

b
-

Toesis By A. C. Spapky, ’10, anp A. F. Scuunrz, ’10.

Abstracted by A. C. Sladky.
Introductory note by John G. D. Mack, Professor of Machine Design.

INTRODUCTION.

In the earlier days of the scientific design of machinery, speci-
fications and stresses were based almost entirely on data derived
from physieal tests made under static loads. The work of Wih-
ler on the effect of repeated stress, caused radical changes to be
made in the factors of safety, which, having been based on static
load tests, were proven to be too small for active loads producing
varying stresses.

After the chemical analysis of iron and steel came into gen-
eral use, it played a constantly increasing part in specifications
dealing with these materials, until the somewhat general opinion
prevailed that the physical test combined with the chemical
analysis gave all necessary data for the proper use of the various
iron combinations as regards allowable stresses.

Certain properties of some of the steels, however, were not in-
dieated by ecither of the above methods and the microscopic
study of metals or metallography was introduced as a supple-
nientary method of analysis,

Metallography has proven of great value in research on steels,
particularly in regad to the influence of heat, or distortion, on
the character of the material.

Among recent developments of methods and instruments for
the study of the properties of metals, are several devices for meas-
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uring relative hardness, and from the results of extensive re-
search on the hardness of different steels after various treat-
ments a great many additional facts of value to the steel user
have been obtained.

Regardless however of careful design, great trouble has been
caused in some machines by the failure of steel parts to with-
stand required loads, even though the steel had been carefully
made according to specifieations, and had withstood various
standard tests.

These failures have been particularly marked in automobiles
and other machines receiving severe shocks in service.

Difficulties were also encountered fom the faet that similar
parts made from the same steel would not give equally satisfac-
tory results.

It is now known that many of these failures were caused by
irregularities in the manufacturing processes, particularly in the
varied heat treatment which was employed.

Until recently but little attention has been given to the effect
of heat treatment on medium and low ecarbon steels, a matter
which is proving to be of the greatest importance.

An experimental study of ‘‘The Case-Hardening and Heat
Treatment of Low Carbon Steels’” was made in 1909-1010 by
Messrs. A. C. Sladky and A. F. Schultz in the mechanical engi-
neering departinent, of the college of engineering of the Univer-
sity of Wisconsin, the results of this researech being embodied
in their thesis, an abstract of which is given below.

This line of work offers many opportunities, both in the com-
mereial and research fields, and it is planned that additional
research work on the heat treatment of steels and allied subjects
will be carried on in the university shops in conjunction with
other departments.

ABsTrRACT OF THESIS.

The advent of light, heavy duty machinery, notably the auto-
mobile, has brought the steel consumers face to face with the
problem of treating both ‘‘machinery’ and special steels so as
fo obtain maximum streneth and serviece from the lightest pos-
sible machine members. This digeussion is limited to carbon
steels such as are used for all ordinary machine members, that
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18, stecls in which a fairly high elastie limit, and considerabla
elongation and reduction in area are desirable, and which are
comparatively low in carbon.

Of the processes now in general commercial use heat-treat-
ment and ease-hardening are the most important.

Heat-treatment will be defined as a thermal process other than
simple annealing which will change the ‘‘grain’’ of the metal,
s0 as to make the steel tough without losing any of its desirable
physical properties.

Following is a brief diseussion of the prineiples of the met-
talography of the iron-carbon alloys.

Within the range of the steels which this thesis covers, steels
containing from 0.10 per cent. to 0.45 per cent. carbon, the
structure will n every case consist of a matrix of ferrite, rela-
tively pure iron, with an excess consisting of little islands of
pearlite. Pearlite is a cufeetic structure with 0.90 per cent.
carbon, and existing as a composite structure of ferrite and ce-
mentite, the latter a defininite carbide of iron, Fe3C, in the ratio
of 13.5 per cent. of cementite to 86.5 per cent. of ferrite. Ce-
mentite, on the other hand, a very brittle and extremely hard
compound, appears as the excess substance in all slowly cooled
steels containing more carbon than the eutectic proportion of
0.90 per cent.

Austenite is a state of the metal in region IV of the Rooze-
boom diagram. The Roozeboom diagram is a solubility eurve
of the carbon iron series, the region from 0 to 2 per cent. C. be-
ing the steels, the region from 2 per cent. C. up, being the cast
iron region. The line P-O is the line of recaleseence temperature
which is constant throughout the entire series. Ar, is the eriti-
cal temperature, at which the transformation from the pearlite
state to Austenite is completed. Ar, is the temperature at
which the metal loses its magnetic properties. It will be seen
that the recalescence point and the eritical temperature coincide
only at 0.90 per cent. C.; and that only for a small range of car-
bon content do the temperatures Ar, and Ar, coincide, showing
that the magnetic test for hardening will hold good only for a
limited range of steels. Austenite is a solid solution of carbon
and iron. It is hard and brittle when cold, and above the eriti-
cal temperature Ar, it is normal and therefore stable. It is




56 The Wisconsin Engineer

slowly transformed into pearlite with an excess substance in
cooling aeross region V into region VI. In the transformation
from austenite the metal successively passes into the states of
structure, martensite, troostite, sorbite and then into region VI.

Sinee it takes an appeciable length of time for the transforma-
tion to he completed. it follows that sudden quenching from the
eritical temperature will arrest the transformation. so that the
cold steel, instead of consisting of pearlite and ferrite, or pearl-
ite and cementite, will he by lag, preserved in one or more of the
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suceessive transition stages. It is impossible to quench a piece
of steel with sufficient rapidity to preserve it entirely in the
austenite state. One or more of the other transition stages are
always present.

ITeat-treatment of a low carbon steel corresponds to temper-
ing a high carbon steel. The steel is first heated above the eriti-
cal temperature Ar, and in the passage through region V of the
Roozehoom diagram the grain structure changes, the change
accompanying a rise in temperature only. When the tempera-
{ure rises above Ar, the pearlite of the meshes changes to aus-
tenite and as the temperature continues to rise the net work of
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ferrite is absorbed by the austenite meshes, and grows thinner
and thinner, though not necessarily changing in size. The aus-
tenite within the network again divides into grains, but they
are not surrounded by a layer of weak ferrite.

A piece of steel quenched from above the critical temperature
will thus have a strueture which has maximum resistance to rup-
ture, as the weak ferrite network, which determines largely the
plane of rupture, is almost entirely replaced by the harder
stronger structure of austenite and its sueccessive changes by lag.
The mechanical operation is simple, and is as follows: Consult-
ing the Roozeboom diagram, it will be seen that 900 degrees C.,
or a bright cherry red, will surely bring the steel above the criti-
cal temperature. The bars are heated to this temperature in a
furnace, or a forge with a deep, slow fire, to make certain that
the bar is heated uniformly throughout, and then plunged into
a tank of cooling brine. They are next polished and ‘‘drawn
hack’” to about 350 degrees C., indicated by a dark blue oxide
on the surface.

Nore.—The writer recently had a talk with Mr. W. G. Lottes regard-
ing the quenching temperature. Mr. Lottes found that in handling
Bessemer steel he was forced to raise the temperature in some cases
above 1000° C. in order to obtain the minimum size grain, but this was
necessary only with a limited number of bars. In most cases 900° C.
gave the hest result. Impurities in the steel may require a raise in
temperature, but it is a safe rule to keep the quenching temperature

as clese to 900° C. as possible and eliminate the danger of making the
grain too coarse.

Case hardening is a process by which the carbon content of
the surface of a low carbon steel is raised some times above 1.00
per cent. so that the shell is really a earbon tool steel, which is
of extreme hardness, and will resist wear and abrasion. The
interior, however, is still in the original state, possessing all the
desirable properties of a low carbon steel.

The shell is carbonized by packing the specimens in an air-
tight box eontaining some substanee high in earbon, such as
charcoal, leather, barium carbonate or old bones. The box thus
packed is heated in a furnace to about 900 degrees C. and this
is maintained until the proper depth of carbonizing is obtained,
this depth being indicated by a small bar inserted in the box so
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that it can be removed from time te time, quenched, broken and
examined.

There is a difference of opinion as to the heat at which a car-
bonizing furnace should be operated. Tt is certain that the heat
required must be above the critiecal temperature, but not suffi-
ciently high to make the grain coarse and injure the steel by
overheating. At higher temperatures the process may be more
rapid, but the steel will eertainly show the ill effects of such a
high temperature, if continued for any length of time, both in
appearance and physical properties. There is no reason why
the temperature should be higher than the eritical temperature,
and both Mr. W. G. Lottes of the university, and Mr. Chas.
Wesely® have found by practical work that this temperature
gave the most uniform and satisfactory results. Alloy steels,
such as nickel-chromium, nickel and vanadium, require a higher
heat, about 1050 C.

After the bars are carbonized, they are cooled either by sud-
den quenching or by allowing the boxes to cool to room tempera-
ture. Since the bars contain steels with greatly differing car-
bon contents, there should be two heat-treatments. The bar is
first heated to the ecritical temperature of the low carbon steel,
900 C., and quenched. This will refine the interior, but will
make the grain of the shell too coarse. Then the bar must be
heated to a point below the transition point of the low carbon
interior, but above the transition point of the high carbon
shell, and quenched again. This last treatment will refine the
grain of the shell. Quenching from the box when taken from
the furnace may or may not take the place of one heat-treat-
ment, depending upon the heat at which the box ig taken from
the furnace, and upon the ecarbon content of the stock. TFor all
ordinary work two heats are sufficient, but as a further safe-
guard against failure, the bars may be drawn to about 300 C.,—
a deep straw oxide—to relieve all quenching stresses.

John A. Mathews of the Haleomb Steel Company, in a paper
given at a meeting of the Franklin institute, speaking of nickel
steels, says:— ‘Better still, however, if nickel steel is used. is to
give it a double quenching for then one obtains a really remark-

* Steel expert with A. O. Smith Co., Milwaukee, Wis.
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able product of extraordinary toughness and remarkable wear-
ing qualities. An ideal way of making a nickel steel gear consists
in first annealing the blank, then rough machining, then giving
a light reannealing before taking the finishing cut, then carbon-
ize to a depth of 1-16 to 1-32 inch, at a temperature of 1625 to
1630° F. Cool in pots, heat to 1500° F. and quench in a hot
brine or calcium chloride solution. This will put the core in
excellent physical condition. Finally reheat to about 1400° F.
and quench in oil. This last operation will refine the grain and
harden it with results.  The temper need not be drawn.”’

Various mixtures are used as cooling mediums from a satu-
rated solution of common salt to most elaborate mixtures. All
of the mixtures contain salt. The funetion of a quenching brine
is to cool the steel suddenly and prevent as much as possible the
transition from austenitic state. No definite reasons have ever
heen given for the use of a brine in preference to pure water,
but sinee our practical men have obtained the best results with a
brine, we may as well continue its use. Tt is eertain that sud-
den, slow, and very slow cooling have certain definite effects on
the physical properties of steel, and if a brine will quench a
piece of steel more rapidly than water, then there is every rea-
son for continuing its use.

The process just deseribed is used for hardening small ma-
chine parts, gears, gun parts, bolts, ete. The thesis also contains
a full desecription of the Harveyizing and the Krupp processes.
The Harveyizing process is used for case-hardening armor
plates, ete. The Krupp process is used for hardening large
machine parts, large guns, ete.

(To De continued.)
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THE POSSIBILITIES OF ARTESIAN WATER SUPPLIES
FOR IRRIGATION IN WYOMING.

Ertor BLACKWELDER,
Associate Professor of Geology,

Central Wyoming is dry, generally much too dry to permit
the growth of ordinary crops without constant irrigation. In
many places not even the hardy sage brush can flourish. Twenty
or thirty years ago the settlers of the region were largely cattle
ranchmen who turned their stoek out upon the open range. The
cattle found grass in valley bottoms and other favored spots and
by roaming over a large arca the herds were able to shift for
themselves even in winter. The only attention paid to them
consisted in rounding them up once or twice during the year, to
brand the calves and cuf out the beef cattle for market. Many
of the old time ranchers raised little or no produce, and some
did not even keep a kitehen garden, nor maintain a mileh cow.

As more and more of the land has been taken up by settlers
and put under fence, the open range has shrunk, while the
demand for it among the inereasing population has grown.
The cattle men have thus found it generally necessary to feed
their stoek more and more, especially during the winter. In
order to be able to do this, they have been obliged to grow hay
in guantity. Only by irrigation is this possible. In a typical
Wyoming valley such as the Wind River valley the only irrigible
arcas are the bottoms adjacent to the river and the larger tribu-
taries which rise high up in the mountains; for they alone are
likely to have permanent streams. At present, in the more popu-
lous valleys, many of the ranches are raising on a commercial
scale not only hay, but grain and even potatoes and other vege-
tables.  All this of course requires irrigation. It has been the
common practice to tap the main stream some distance above
the ranch and lead a ditech around the lower slope of the valley
on a more gentle gradient than the ereek. The water is then
allowed to run down lateral ditches or merely to soak through
the surface soil on its way back to the stream. By this method,
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however, only a comparatively small area can be put under cul-
tivation. Broad terraces and level plateaus between the tribu-
tary valleys are in many instances covered with good loamy
soil which is admirably suited to farming if only it could be sup-
plied with water; but such places are generally too high to bhe
reached by ditches of the ordinary kind. In a few of the more
populous valleys, diteh companies have been formed, and these,

Fi1c. 1.—Home of the so-called “farmer ant.” Under present conditions
he has no competitors in the business, but the rank growth of sage
brush shows the soil is potentially rich.

through collective capital, have been able to construct reservoirs
and large ditches. By taking their water from far up in the
mountains, these companies ean carry the water out to the val-
ley at a higher level and distribute it out over some of the high
terraces and plateau surfaces in such a way as to permit the cul-
tivation of them. The projects undertaken by the United States
Reclamation Service are of this character, and may be taken as
among the best and greatest examples of such improvements.




62 The Wisconsin Engincer

There are still, however, large areas which cannot be treated
in this way, because they lie too far from the sources of surface
water supply such as the larger rivers or mountain lakes. Fur-
thermore, in some areas which could be reached by ditches,
there is far more land than could be irrigated with the water
which can be obtained from the streams or lakes of that particu-
lar distriet. In some of these places there is still another pos-
sibility of obtaining water and it is here that the training of the
geologist comes into use.

More water and snow falls upon the mountain ranges of Wy-
oming than upon the intervening valleys and lowlands. Some
of this precipitation is taken off by the streams, but a large part
of it sinks into the ground and joins the great body of water
with which all the rocks and soil beneath a moderate depth are
saturated. This water underground flows in directions which
are more or less determined and controlled by the character and
structure of the rocks. In the Wind River valley the prevailing
rocks comprise alternate layers of sandstone, shale and lime-
stone. In its slow movement, the water tends to follow the more
porous beds such as the sandstones, and is confined and checked by
very fine grained rocks such as shale or beds of clay. Where
the roclk strata consisting of such alternately pervious and im-
pervious beds have been bent into folds, part of the water which
falls as rain upon the mountain slopes and that derived from the
melting of the winter snows accumulates in the lower part of the
basin under considerable head. When tapped by a boring in
the middle portion of the basin, the water will rise to or near the
surface and in the most favorable localities will flow out in the
form of gushing wells. Just which result will he obtained in a
particular place depends upon several factors to be noted later.
Some drilled wells of this kind near the Black Hills of South Da-
kota vield an enormous volume of water under high pressure.
In other cases the water does not rise quite to the surface, and it
is then necessary to install windmills or other pumping deviees.

The Wind River valley and many others in central Wyoming
have the favorable basin-shaped structure (Fig. 2) and are sep-
arated by arches which are the sites of broad mountain ranges.
At any given place in order to determine whether or not an ar-
tesian flow could probably be obtained by drilling. it is neces-
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sary to make a somewhat caveful study first of the succession and
character of the rock strata and second of the geologic structure
in that particular distriet. It is necessary to know whether
there are porous beds in the series and whether they are exposed
favorably on mountain slopes or summits; to know the depth be-
neath the surface at which possible water-bearing layers may
be encountered in drilling. By taking into econsideration the
height of the outerop of the porous beds ahove the mouth of the
well, the horizontal distance which the water has to flow under-
ground and the relative porosity of the stratum through which
it passes, it is possible to make a very rough estimate,—largely
from analogies,—as to whether or not the water will reach the

surface if the well is drilled. Since the last of these factors is,

WIND FRIVER
MTS.

2 &
Granite and
L other mqs.;;'ve rocks
*: 4 b5

I'16. 2.—Rough section to show the geologic structure of a part of the
Wind River valley. Near A is the outcrop of a thick sandstone bed
covered on the right by shale. From B to ¢ deep wells could prob-
ably obtain a flow of water from the sandstone.

however, a very difficult one to valuate, it is clear that such an
estimate should not be relied upon. In a coarse friable sandstone
water loses less of its head through friction than in passing:
through a fine grained sandstone or one the pores of which are
largely filled with clay or cementing minerals. It thercfore
rises higher in the well in the first case. For a similar reason the
distance counts, for the toll of energy paid to frietion in a given
layer aceumulates with each mile the water is obliged to perco-
late through the rock.

It will be seen at a glance that the great advantage of an ar-
tesian water supply in a region such as central ‘Wyoming lies in
the fact that water may thus be obtained in some places where
there are no permanent streams of sufficient volume, and where
for that reason the necessary irrigation would be quite impos-
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sible. There are probably several reasons why the settlers of
the Wyoming valleys have not already taken advantage of this
resource to a larger extent. First, the drilling of the well is a
somewhat expensive matter, especially where it is necessary to
go down 1500 or 2000 feet for an adequate supply. Many of
the settlers of the West have gone out there with very little
capital and would be finanecially unable to meet the cost of a
deep drill hole. Tt is probable, however, that much of the failure
to nse artesian water supplies is due to a lack of knowledge that
such a supply exists or can be made available. In much of that
region it is necessary to dig more than 100 feet for drinking
water in making an ordinary well. A windmill, drawing its
water from such a well, could give but a small supply,—perhaps
not enough to irrigate a garden patch. With the large artesian
wells, however, it is very different, for some of them have flows
far exceeding the discharge of the average ranch irrigating
diteh. Near Salt Lake City, Utah, there are artesian wells
which are used to irrigate fruit orchards of considerable size.
And in some other parts of the west wells of this kind have been
successfully used on a comparatively large scale. Whether or
not in any given plaee it would pay to drill for artesian water,
requires the combined knowledge and training, on the one hand
of the geologist, to determine whether or not a flow could be ob-
tained and under what conditions, and on the other hand of the
practical ranchman to estimate whether the cost of the well and
interest on the investment can he repaid by the probable returns
from the land to be irrigated. That the question will in the
near future find an affirmative answer in a large number of
cases is a predietion which T believe can safely be made.
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LABORATORY REPORTS.

GrorGe J. Davis, Jr.,
Assistant Professor of Hydraulic Engineering.

The research laboratory is a very ancient institution, having
existed in some form since the earliest times. The Chinese,
Egyptians, Greeks and Romans all had laboratories in which
scarch was made for the philosopher’s stone and in which were
manufactured elixirs, drugs, charms, ete. The use of labora-
tories for instruetional purposes did not develop, however, un-
til the nineteenth ecentury. The first important step in the es-
tablishment of the laboratory method of instruction was the
erection by Liebig of a chemical laboratory at Giessen in 1825.
The first physical laboratory was opened in 1846 at Heidelberg.
Engineering laboratories were not developed until still more re-
eently ; most of them having been established in the last fifteen
or twenty years. Notwithstanding its late origin the laboratory
method of instruction has already heen practically universally
adopted and has become the distnguishing characteristic of
present-day technieal education.

Laboratory courses are intended to teach the prineciples and
methods of experimental work rather than the mere technical
execution of test work. The methods of instruetion used in en-
gineering laboratories differ widely; depending on the adequacy
of the equipment, the number of students and the ability and
experience of the instructors. But it has been found advan-
tageous in almost all laboratories to require the students to pre-
pare a report of some sort on each experiment.

Uses oF THE IABORATORY REPORT.

In determining a student’s grade in a laboratory course the
factors usnally considered are, (1), his ability as an observer
and recorder, (2), his understanding of the problem, ineluding
the construction and use of the apparatus and the methods of
conducting the experiment and ecomputing the results, and
(3). the excellence of his report. An approximate estimate of the
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first two of these factors may be made by the instructor from
the students’ general deportment in the laboratory, but his pro-
ficiency is more clearly shown in the report, which contains his
experimental results and his deseriptions of the apparatus and
methods used. The report is therefore the principal means by
which the student’s grade is established.

A more important function of the laboratory report than the
above is that of erystallizing the student’s conception of the ex-
periment into conerete form. In order that he may explain the
construetion or use of an apparatus, or the method of computing
results it is necessary that he have a clear understanding of the
matter himself. The thought which is required to gain such an
understanding of all features of the experiment and to arrange
the deseriptions and explanations in the report in a logical man-
ner must result in a growth of the student’s knowledge and men-
tal power.

A third funetion of the laboratory report is the development
of a literary style. This does not mean the use of flowery lan-
guage. It refers to simplicity, directness and conciseness of ex-
pression. It is the right choice and placing of words; the best
arrangement of clauses in sentences, and the euphonious se-
quence of syllables. The development of a good literary style is
a matter of great importance to the engineer, for throughout his
whole career he is called upon to write reports to his employers.
In the earlier years of the engineer’s career his employer is
likely to be a chief-engineer; later, as chief-engineer himself,
he may report to a president or to directors of a company; or as
an engineer in private practice his employers may be elients who
trust him to properly design and execute works in which they
are investing. In either case the employer wants to be able to
understand the report and to comprehend what it means. The
unnecessary use of technical terms and phrases should there-
fore be avoided and the habit should be acquired of discussing
technical matters in such a way that any business man may be
able to understand the facts in the case, to follow the argument,
to understand the basis of the conelusions, and hence, to form
his own opinion concerning the subject of the report. Tf the
language is involved, and espeeially if its meaning is obscure
or ambiguouns. there may result considerable unnecessary dis-
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cussion or controversy, due entirely to the style of the report.
If the matter is one which relates to litigation or comes before
a court, a poorly prepared report may offer many points of at-
tack for the opposing counsel. Furthermore the evidence of an
ability to arrange subjects systematically and to present in-
formation and opinions in a style and language which will be
not only clear but pleasing, necessarily have some influence in
convineing the reader as to the value of the writing and the
ability of the writer. A good style can only be acquired by
study and practice in writing.

OUuTLINE OF A LABORATORY REPORT.

Most laboratory experiments require the co-operation of two
or more students, and it is generally desirable that they check
cach others calculations; but the reports, to properly fulfill their
funetions, should be prepared by each student independently.

The report should have an introduetion, in which should be
given a general statement of the problem in hand and of the
particular features of the problem which form the subject of the
experiment. This should be followed by a description of the
apparatus and of the methods of experimentation and illustra-
tion of the method of computation. The report should be con-
cluded by a discussion of the results obtained from the experi-
ment, which should usually be plotted in diagrams showing the
experimental relations of the variable quantities.

In some laboratories the reports are partially prepared before
the experiment. The advantage of this method lies in the fact
that the student has a more thorough understanding of the prob-
lem at the time of the experiment, on acconnt of the preliminary
study he has given to it. "Where this method is used the discus-
sion of the results is necessarily deferred till after the experi-
ment and forms a supplementary part of the final report.

The report should be brief, but the briefness should be secured
by conciseness of statement, rather than by the omission of any
matter which is required to make the deseriptions or discussions
intelligible or the report complete. In a report on original in-
vestigations in which unusual apparatus is used the deseriptions
«of the apparatus and methods of work should be very minute, in
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order that the reader may be able to judge of their fitness and
of the reliability of the results. The requirements in a labora-
tory report on experiments in which standard apparatus is used,
arc not so severe. In this case the aim of the student should be
to show that he thoroughly understands the apparatus and
methods of the experiment. Henee in the deseription and illus:
tration of the apparatus its essential parts and proportions only
should be given, omitting reference to details whiech might be
changed without affecting the results of the experiment. The
wide differences in the complexity of the apparatus, the nature
of the problems and the time available for their solution, neces-
sitate variations in the requirements for the reports in different
laboratories, but the general scope of the reports required in all
of the engineering laboratories at the University of Wisconsin
is illustrated by the following:

SAMPLE REPORT.
Frow or WaTER IN A STrRAIGHT PIPE.
Parr L
(Written before the experiment is performed.)

InTrRODUCTION. If has been found by experiment that the loss
of head due to friction in pipes varies inversely as the diameter,
direetly as the length and roughness of the pipe, and approxi-
mately as the veloeity head. The formula commonly used to ex-
press these relations is

o f1, v
d 2g
in which h = the loss of head due to friction.
v = the mean veloeity of flow.
I = the length of pipe between piczometers.
d = the actual internal diameter of the pipe.

= the acceleration of gravity, and

[ =}

= the friction factor, which depends upon the roughness
and diameter of the pipe and the velocity of flow.
The purpose of the proposed experiment is to determine
values of the frietion factor, f, under different conditions of
flow.
Column headings have been arranged in Table I for the tabu-
lation of the observations.
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TasLe I.

THE UNIVERSITY OF WISCONSIN, HYDRAULIC LABORATORY

Experiment on Loss of head in a straight pipe. Data by C. M. Kehr
and A. I. Coleman. Computed by C. M. Kehr. Date of Experiment,
July 29, 1908. Checked by A. F. Coleman. General Data Internal
diameter of pipe = 2.063 inches. Length of pipe between piezometers
= 10 ft.

|
No | Weight of water Time Gage TReading
of —_—
RBan | Gros Tare | Initial Final Left | Right
I 2032.0  546.0 2:33:30 2:30:08 | 1.972 1.473
Net=:| 2386.0 Dura- 1.971 1.472
tion=| &m-33s 1.978 1.472
=| 233 1.973 1.472
1.975 1.474
‘ 1.976 1.474
: 1.977 1.475
= 1.975 1.472
| 1.974 1.473
! 1.975 1.473
' Average=| 1.974 1.473
; Differ-
| ence= 0.501
2 3670.0 542.0 2:45:00 2:50:40 2,208 1.5569
3128.0 - 5m0s | 2.209 1.560
=| 3408 2.300 1.560
2.308 1.564
2.304 1.562
2.302 1.561
2.303 1.561
2.308 1.566
! 2.305 1.563
i 2.304 1.562
Average=|  2.303 1.562
_ Differ-
{ ence= 0.741
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Tanne 11,

THE UNIVERSITY OF WISCONSIN, HYDRAULIC LABORATORY

Experiment on Loss of head in a straight pipe. Data by C. M. Kehr
and A. F. Coleman. Computed by C. M. Kehr. Date of Experiment,
July 29, 1908. Checked by A. F. Coleman. General Data Internal
diameter of pipe == 2.063 inches. Area = 0.0232 sq. ft. TLength of pipe
between piezometers = 10 ft.

- [
! Weight | |

Vol. Dura- Dis- i Friction
No ol | of | of tionof - | charge,| Mean | Lossof faltos
run. | run ! run in run, in velocity.| head. | 5
’ inlbs. | cu. [t insecs. | sec, ft ! ;
1 i |
s smefteges ; : 7 i |
I 2386 38.18 3330 00115 0 4.94 | 0.501 | 0.0227
2 3128 50.00 | 340 0147 | 634 1 0741 | 0.0204
- ! | 1.
Part 2.

(Written after the computations are finished.)

DescripTion oF THE ApPArRATUS. The pipe used was 2 1-16
inches in internal diameter and 10 feet long between the piezo-
meters. A fluid differential gage, containing air as the gage

7o Aw Pump

Gage

5

) unaoer 7esr Valve

Y Prezomerer Rings® (D,

fluid, was used.to measure the loss of head. The water dis-
charged during a run was weighed in a tank on platform scales.
A diagram showing the essential parts of the apparatus is given
in Fig, 1,

MerHOD OF EXPERIMENTATION. 'The pipe, piezometers, trans-
mission tubes and gage were thoroughly flushed out to remove
all air, after which air was pumped into the upper part of the
differential gage, and the veloeity of flow was adjusted to pro-
duce the loss of head assigned by the instruetor.
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Meroop or CompuraTioN. The methods of computation used
will be illustrated with the data of run No. 1, as follows :—

Q W

Mean veloecity = - = .
; Ie wt K

2386 :
I e — v x 2r Bed.,
(25 % 338 % Oozgz - It perse
20 d h
I v
2 % 32,16 x 2.0625 x 0.501

s AR e
10 X (4.94) 2% 12 0.0227

Friction fractor = { =

Cononusions. The results of the computations are arranged
in Table 2. The values of the friction factor, f, have been
plotted in Fig. 2 as ordinates against the corresponding velocities
as abscissas.  On the same sheet have been drawn curves from
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previous experiments and from Fanning’s table of frietion fac-
tors. It may be seen that the results of the writer’s experiments
agree with those of the previous experiments within about one
per cent and that the general law of variation of the values of
the experiments agrees with that shown by the Fanning coeffi-
cients, though the values are larger.




T2 The Wisconsin Engineer

PROGRESS IN THE ELECTROMETALLURGY OF IRON
AND STEEL.

JAMES ASTON.

One of the most significant features in the rapid development
of the various phases of electrochemistry has heen the avidity
with which iron and steel metallurgists are looking into the ap-
plication of electric furnace methods in the manufacture of iron
and steel,

The progress in the eleetrometallurgy of iron and steel may be
said to be along three rather diverging paths. First, the direct
production of pig iron or steel from the ore; second, the use of
the electrie furnace as an adjunct to existing plants, with the
view of saving them for a further period of usefulness; third, the
substitution of the clectrie furnace for existing apparatus, be-
cause of a resulting cconomy of operation or greater refinement
of product.

The most radical application of electrical heating in the iron
and steel industry, is its use in the electric blast furnace, so
called, for the production of iron from the ore. The direct
method, as exemplified by the original Stassano type of furnace,
whereby the ore is reduced to steel in one operation, has made
but little progress, in this country at least. Seemingly the
simplest and most rational solution of the problem, it is in about
the same catagory as the direct method with ordinary fuels, and
the complications and details of its application more than offset
its approach to idealism.

To attempt to replace that most efficient piece of apparatus,
the modern blast furnace, with one using electrical energy, secems
almost like “‘earrying eoal to Neweastle.””  And it is in this field
that the application of the electric furnace is likely to be the
most restricted. By restricted, however, it should not be under-
stood that the development of the electrie smelting of iron ore
has not made much progress, and that it has not a good future
ahead of it. There are many districts where ore and water
power are plentiful and metallurgical fuel is searece. The de-



Electrometallurgy of Iron and Steel 73

velopment of this water power, and the use of the electrical
energy generated in the electric furnace, enables one to dispense
with two-thirds of the fuel requirement of the blast furnace.
The one-third of the total, needed for the reduction of the ore,
can be obtained from local supplies, usually charcoal.

Thus, while the general substitution of the electric smelting
furnace for the modern blast furnaee is probably a dream of the
future, it has come to the fore as the proper solution for peculiar
local conditions; such conditions as exist today in Norway and
Sweden, in Canada, and on the Pacific slope of the United States.
Development will be the result of an expanding local market for
the product.

The furnace has passed though the embryo stage, typified by
the simple form used in the experiments of the Canadian govern-
ment at Sault Ste Marie, to. the semi-commercial electric shaft
furnace of today. And strange to say, two widely separated
and independent lines of development have resulted in praeti-
cally identical forms of furnace suited to the work. In Cali-
fornia, and in Sweden, the furnace now consists of a shaft with
outward-flaring walls, and the bell and hopper top of the blast
furnace. Dut the boshes and tuyeres of the blast furnace are
replaced by a large heating chamber and reservoir, into which
project the several eleetrodes. In this chamber the iron is
melted and collected, after its reduction from the ore in the
shaft; this ore being heated in its descent by the ascending gases.

It was Alexander Iolley, the father of the Bessemer process
in this country, who was forced to the prediction that the open
hearth process would be present at the death of the Bessemer.
‘We have almost reached the stage where Holley’s predietion is
ready to become a realism, Ores of Bessemer grade are becom-
ing scarce, and the demand for closer regulation of product is
becoming so urgent, that even now our largest and most modern
steel works has adopted the basic open hearth process as the
solution of the problem. But the Bessemer process has such
strong qualifieations in small plant investment and large outputs
that it will not be cast aside without a struggle. One effort is
the duplex process, the combined acid Bessemer, basic open
hearth. "Will not that other duplex proeess, the combination of
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the Bessemer converter and the electrie furnace, play an equal
part?

Notable installations of this character are the large electric
furnaces at South Chicago, Tllinois, and Worcester, Massachu-
setts. The large furnace at South Chicago has passed the ex-
perimental stage and is now evidently working satisfactorily
and steadily as a new cog in the machinery of this large plant.

The most wide-spread interest of iron and steel metallurgists
has been, and will probably eontinue to be, in the development of
electrie furnaces for the refining of material produced by exist-
ing methods. There is a demand, eontinually growing more
urgent, for higher grades of steel. This, in the face of the
steadily greater inferiority of available ores, is taxing the skill
of the steel maker. The value of the electric furnace lies in
possibility of control of the furnace atmosphere—oxidizing or
reducing as desired—and the acecompanying case of regulation
of the slags. Again, the high temperatures possible result in a
cleaner separation of the impurities of the bath and allow much
latitude in the composition of the slags; the chemical activity of
the slag, therefore, and not some fusibility limit, is the govern-
ing factor.

There is a further development along lines analogous to the
above, but one having for its object the supplanting of present
costly processes. The eleetric furnace has broken down the
bulwarks of econservatism surrounding the tool steel and special
alloy steel industry, and seems likely to supersede the erucible
process, and produce an equally high grade product at a consid-
erable lessening of eost. And no fact could be more significant
of the utility of the electric furnace. Quality and uniformity
of produet are prime essentials in the manufacture of tool steel ;
carcful selection of raw materials, costly, but simple and controll-
able erucible melting, and skill of the workmen are a means to
the end. Several establishments are trying out the eleetrie fur-
nace as a means of cutting costs on all three of the above items.

In the actual furnace development, the prominent feature has
been the marked increase in the size and capacity of the individ-
ual units. These have passed beyond the experimental stage
with a capacity of charge of a few hundreds of pounds, reaching
a climax in the 15 ton furnace at South Chicago. In faet, the
size seems at present to be limited more by the temerity of the
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user, than by the inability of the furnace designer to meet any
demand.

With the inercased importance of the clectfric furnace in the
metallurgy of iron and steel, there has naturally been a multipli-
cation of the types employed. This is more especially true in
Furope than in America, since Europe is developing, and we are
largely adopting the successful developments. The types are in
most cases, however, variations in the details of application of
fundamental principles.

Of the induction furnaces, the Simple Kjellin type has been
huilt in eapacities up to several tons, but is suited only to melt-
ing operations. The extension of this prineiple by the employ-
ment of multiphase eurrents, in the Rochling-Rodenhauser fur-
nace, has widened its field of usefulness, and resulted in larger
units, until now furnaces of eight tons ecapacity are working,
and much larger ones are contemplated.

Tn this country, the ITeroult type of furnace has had the great-
est application. It appeals to the steel maker because of its
utilization of the bottom of the tilting open hearth furnace, its
absence of electical connections at the bottom, and the double are
on the surface of the bath, thereby doubling the operating volt-
age,

An interesting development of the condueting hearth type,
heretofore necessitating the use of carbon linings, is seen in the
Keller furnace, where a large number of metallic conduetors are
embedded in a rammed refractory lining of magnesite.

Perhaps nothing has had such influence in arousing the inter-
est of the steel maker in the application of eleetrical heating to
his industry. as the success of the large gas engine operating
on blast furnace gases. This substitution of gas driven for
steam driven blowing engines leaves available about one-fourth
of the energy of the tunnel head gases. As approximate figures,
the total energy of these gases may be taken as 40 H. P. per ton
of iron produced. A moderate sized blast furnace is, therefore,
a huge gas producer eapable of supplyving 10000 H. P,  Of this,
2500 II. P. becomes available for outside distribution. And to
what better use can it be put than to eonvert it into electrical
energy ; either for employment in driving the mill motors, or for
that other application, as a source of heat for the refining of iron
and steel in the clectric furnace?
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WITH THE A. S. M. E. IN ENGLAND.
By A. G. CHRISTIE,

In 1904, at the time of the World’s Fair in St. Louis, the Brit-
ish Institution of Mechanical Engineers were guests of the A. S,
M. E. at meetings in St. Louis and Chicago. The invitation to
the A. S. M. E. this year to visit England, was intended as an
appreciation by the British members of the Institution, of the
entertainment their visitors were given in 1904. While not a
participant in the meetings of 1904, the writer does not hesitate
in saying that the recent visit to England eclipsed anything we
could attempt in this country. The reason for this is very
simple.  The business meetings themselves only occupied ahout
25 per cent of the time at our disposal. The remainder was
spent in visits to industrial works and to places of historic and
literary interest. The latter was an experience entirely new to
most of the American visitors and hence of very great interest.
In this new and vast country of ours one could not select a place
where there would be the same opportunity in so short a time to
visit modern centres of industry and monuments of a past so in-
timately connected with the early history of the Anglo-Saxon
people.

The Americans reserved the first class accommodations of the
White Star Steamer ““Celtic”” for the trip over from New York
and had a very delightful voyage. There were about 140 of the
members and their wives in this party. They were joined in
Birmingham by about 100 more who had gone over previously,
which group included the writer. Those coming by boat arrived
at Birmingham on Monday afternoon July 25, by speeial ‘‘train
de luxe’” from Liverpool. The train service on this and other
trips by rail during our visit. was provided by the Institution
and was the best the British roads could offer. This consisted
of corridor trains of the British type with two seats on one side
and one on the other of the corridor with similar seats opposite
in each compartment. The furnishings and general style were
equal to if not better than our Pullman cars, while there was
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also the added advantage that dining ear service was provided on
cach car, tables being set between the seats. This made travel
very comfortable and also allowed luncheons to be taken en route.
Henee no time was lost on arrival at our destination.

Monday was spent in getting settled in our hotels, in register-
ing at the temporary headquarters at the Birmingham and Mid-
land Institute, in visiting the city clubs, which were thrown open
to us, and in seeing the sights of Birmingham.

Birmingham is a city of over half a million and is probably
one of the largest metal manufacturing cities of England. 1t is
provided with a splendid water supply system, with efficient
strect railway service and with good gas and electric lighting
supply systems which in common with most British cities, are
owned, managed and operated by the municipality. The sur-
rounding country is a soft coal mining district, and eonsequently
the large factories produee an atmosphere which recalls Pitts-
burg, Pa., very realistically. The people are wholly English and
an Ameriean at once misses the large foreien clement so common
n our large ecities. There did not seem to be the great mass of
unemployed, hopeless looking individuals in this city that one
sees in almost all the English towns, but the writer was unable
to learn whether this was due to greater thrift on the part of the
people or to better industrial conditions. The eitizens give the
ITon. Joseph Chamberlain eredit for the great expansion of
Birmingham in recent years and. though still living, his monu-
ment is a prominent feature in the heart of the town. The city
contains no buildings of particular interest though the Town
IMall, the Council House and the Law Courts are quite imposing.

On Tuesday morning the first business meeting was held. The
A8, M E. and the 1. M. 1. were welcomed to the city by the
Right Tlonorable the Lord Mayor of Birmingham, Alderman Bo-
water.  Addresses were also given by Mr. Geo, Tangye, President
Aspinwall of the I. M. E. and Dean Goss of Illinois. Professional
papers on Locomotive Terminal practice were then read and dis-
cussed. A number of us felt that as we had already read these
papers and others to be presented later, we could make the most
of our time by visiting industrial works and thus studying Brit-
ish engineering.

A small party went to the Austin Motor Car Co. where Mr.
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Austin himself received us and we were shown over the entire
plant. English practice in motor car manufacture differs from
our practice in many ways. There each manufacturer builds his
own frame, engine, body, wheels, axles, gears, carburettor, chas-
sis, ete., in fact the entire car from the raw material. Ile then
feels that he can safely guarantee his completed car as he is posi-
tively sure of the material and finish put on each portion. The
Austin plant, covering 8 acres, was one of the best arranged and
best equipped that the writer visited in England and while not
an authority on motor cars, the Austin ear certainly looked good
and ran well.

In the testing department a number of interesting machines
were installed for testing hardness of metals and also devices for
checking accuracy of work, ete.  In the machine shop there were
large numbers of American machine tools, though a leading offi-
cial expressed himself in favor of the newer German tools as
they stand up better under the high gpeeds and heavy cuts in-
trodueced by the use of high speed steel.  He made one exeeption,
however, 1o this general rule, and that was with regard to turret
lathes where the Gisholt of Madison, Wis., easily held first place.
The engines are tested by prony brake first and then with an
cleetric dynamometer. The process of ‘‘close-plating’ brass
onto steel lever arms, links, ete., was quite new to us. Many of
the other interesting features at this plant must be omitted for
lack of space.

After returning to Birmingham, we took luncheon on the train
while on the way to Worcester. This exeursion proved one of
the most interesting of our trip. On the way down our train
passed through the model village of Bourneville connected with
Cadbury’s Cocoa Works. It was certainly a delight to see such
home-like and artistic houses, well ordered streets and lawns and
nice gardens. We were met on our arrival at Worcester by a
line of street cars and taken to a quaint old town hall, on both
inside and outside of which were many statues of former mon-
archs of England. We were to have been welecomed by his Wor-
ship the Mayor, but unfortunately his auto broke down and we
were deprived of that honor. We were next provided with
guides and set out to the Cathedral, which is one of the best pre-
served and most famous in England. Here we were met by the
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Dean and in a short address he told us the history of the Cathe-
dal, pointed out the different styles of architeeture in the build-
ing and called attention to many of its attractive features and
especially those of inferest to engineers. It is impossible in a
few words to convey an adequate conception of the form and
beauty of one of the old English Cathedrals, especially as there
is no similar familiar structure with which {0 eompare it in this
country. Omne portion of especial interest is the tomb of King
John, one of England’s worst rulers. On his death bed he or-
dered his body to be placed in Worcester Cathedral between the
bodies of St. Wulfsten and another saint buried there so that his
soul would have a good chance in the hereafter. Another in-
teresting relic was a recently discovered piece of parchment con-
taining the Tiatin translation of a book on Geometry which was
Arabic in the original, and which is elaimed to outdate that of
our familiar old friend Euelid. Space prevents a reference to
the many other interesting details,

From the Cathedral we were conducted to the Royal Poreelain
Works where such goods as table dishes, artistic vases, statuary,
ete., are made. The process is most interesting. The raw ma-
terials are first ground with water, by abrasion in electrically
driven mills until they pass through silk lawn with 4,000 meshes
to the square inch. The materials are then of the consistenecy
of thick eream. The mixing comes next and again this is car-
ried out in electrically stirred mills. The water is afterwards
squeezed out until the mass resembles thick paste. The throwar
takes this on his rapidly spinning potter’s wheel and presses it
with his thumb into the shape required, such as a howl or a cup.
A turner finishes it ready for burning. Handles for cups, vases,
ete., or arms of figures are pressed and afterwards attached to
the turned vessel by a little of the liquid elay mixture of which
both handle and cup are made. Forms are also cast in many
cases. These formed picces are next placed in an oven in spe-
cially formed fire elay receptacles and burned for a period of
possibly two days and are allowed to cool an equal length of
{ime,

The resulting unglazed poreelain is next dipped in a mixture
to produce a glaze, dried and fired in another oven. Then it is
ready for the decorator. Cheap porcelain has the decorative
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work printed on from an engraved copper plate carrying the
pattern.  But where several colors are present or where gilded
figures are employed, the decorating is all hand work by a staff
of skilled artists. One realizes the reason for high prices in this
class of poreelain or china ware when it is kept in mind that the
picee is burned again after each separate color or tint is added.
Thus some work may be in the firing oven six or seven times.
The articles are next burnished with agate or blood-stones and
are then ready for sale. In the exhibition room were some
heautiful examples of the various products of this work, some of
them of exquisite design.

Worcester is one of the oldest cities in England and has many
quaint old houses, some very peculiarly constructed. We were
condueted through several of these old streets to ““Ye Olde Com-
mandery,”” one of the oldest houses in the ecity and famous as
the scene of one of Charles I's exploits.

From Worcester we returned to Birmingham by special train
and after dressing, were conveyed to the Hdgebaston Botanic
(iardens by motor omnibus. These conveyances were also pro-
vided by the I. M. E. to carry us to the different funetions and
visits in and around Birmingham. They were double decked
and earried about forty people, being propelled by 40 II. P.
motors.  There were about a dozen or fifteen of these omnibuses.

We were entertained there at a Garden Fete by the Birming-
ham Reception Committee, who received. To the Americans this
proved one of the greatest delights of the trip. The gardens
were lavishly illuminated by small candles, each rose in the rose
carden seeming to have its individual light. The rock garden
was transformed into a veritable fairy land. Music was sup-
plied by the band of the Royal Marines, and luncheon was served
in a large covered pavilion. The night was very dark, though
fair and warm for England, so that the illuminations were shown
to the best advantage. The entertainment concluded with a
magnificent display of fireworks. The beauty of the place it-
self, combined with the delicate suggestion of the English garden
party of which we had all read, made this probably the most
charming evening of our trip.

Besides the places mentioned above, excursions were also pro-
vided to Dudley Port Gas Plant, to the Metropolitan Amalga-
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mated Railway Carriage and Wagon Co., to the Filter Beds, to
Stonleigh Park, to Mr. Geo. Tangye’s “‘Watt Museum,”’ and
other places.

Business sessions were held on 'Wednesday morning for the
reading of papers on Machine Shop Practice in high speed tools,
tooth gearing, ete., and interesting discussions followed.

The writer with several others went in the morning to Cov-
entry to visit the Diamler Motor Car Works. Coventry is known
as the City of Three Spires, and is an interesting old city with
narrow erooked streets and overhanging second stories on the
hcuses, in many of which the heavy oak timbers of the framing
stand out black against the white plaster. It reminds one of
the prints that ean be seen in old books. The town is also asso-
ciated with, the story of Lady Godiva and Peeping Tomn.

The Diamler Cars are built in four and six Cylinder sizes up to
57 H. P. The most interesting feature of these cars is the new
“Knight”" sliding-sleeve type of engine. There are no mush-
room valves as in an ordinary engine. Their place is taken by a
series of ports in the cylinder and in two concentric sleeves in-
side the cylinder operated from the erank-shaft by eccentries,
and these inlet and exhaust ports are thus opened at the required
periods of the cycle as in an ordinary engine. This makes a
very quiet and smooth-running machine and one that has given
splendid satisfaction as far as the writer could learn from out-
side sources.

The works cover fourteen aecres of actual floor space and here,
as at the Austin works, all parts of the cars are built on the spot.
An interesting department was the power plant where two Diesel
oil engines of 350 H. P. cach, drive electric generators to supply
the motors around the shops. These engines have no electric
ignition. Air only is drawn in on the suction stroke and is com-
pressed to about 500 lbs. per sq. in. and the oil fuel is then
sprayed in.  The heat is so great that the oil burns spontaneously
as it enters and at practically constant pressure. The resulting
expansion provides the power to drive the piston down and to do
external work, These engines work very well, and, as they use
cheap oil fuel, are very eeconomical power producers. At the
Diamler works power costs about one cent per K. W.-hour with
only one engine running.
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Another very inferesting process was that of welding the
metal parts of the carriage body by the oxy-acetylene process,
which is now quite generally used for light metal work all over
urope.

A product of the Diamler Co. that is novel to Americans is
their “‘road train.”” This consists of a large powerful engine
mounted on a heavy truck with specially constructed wide solid
wheels, followed by a number of trucks which may be loaded
with the material to be transported. The engine shaft is eon-
neeted by universal joints between trucks, to a shaft running to
the lagt truck. This shaft is geared on each trueck to a similar
large driving wheel as on the motor truck. Thus each individual
truck has its own motive power, and, consequently, the trains
can be used in rough or sandy country. They find a large
market not only in England for trucking purposes, but also in
South Africa, Australia, and elsewhere. Motor trucks, steam,
gasolene or electrically driven, are used to a far greater extent
for moving merchandise in England than in America.

Returning to Birmingham we were entertained at luncheon
in the Town ITall by the Corporation.

In the afternoon excursions were arranged to the University of
Birmingham, to the factory of Birmingham Small Arms Co. and
to Mitehell’s & Butler’s Brewery. The University has one of
the best technical colleges in Britain. The buildings are ar-
ranged on the brow of a small hill with a long frontage and a
large semi-cireular portion from which stretch radiating wings.
In the center of the large enclosed semi-cireular court rises the
Chamberlain tower, 325 feet high, erected as a memorial to Hon.
Joseph Chamberlain, who was the moving spirit in the founding
of the University, A detailed description of this institution is
impossible in this article. They have, however, splendid steam
and gas engineering laboratories, also large shops, testing labora-
tories, mining and metallurgical laboratories. Some of the
buildings are still under construction, so that all equipment is
of the latest type. Prof. Burstall, who has charge of the Me-
chanical Ingineering Department, took great pleasure in show-
ing the wrifer a very early American lathe which he had secured
and which embodied all the essential features of our best modern
lathes, thongh of course somewhat erudely eonstrueted.
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There is one thing about the European Technical Schools that
leaves a strong impression on American engineers, and that is
the large amount of machinery donated by manufacturers to the
laboratories, not so much in the hope of receiving advertising re-
turns as in a spirit of aiding technical education itself. It is to
be hoped that our American manufacturers will take a similar
view in the near future.

The writer had already visited the University, so on Wed-
nesday afternoon he accompanied one of the American Engineers
on a visit to the South Staffordshire Mond Gas Plant. This
company manufactures and distributes producer gas for indus-
trial purposes over an area of 123 square miles having a popula-
tion of three quarters of a million. The plant consists of eight
producers of a capacity of twenty tons of bituminous coal a day,
and includes apparatus to recover tar and ammonium sulphate.
The plant is splendidly designed for the saving of every avail-
able B. T. T. and includes many interesting details. When one
remembers that for such long distribution lines, and for metering
on its delivery to eustomers, this gas must be absolutely dust free
and tar free, then one has some idea of the problems met with and
suceessfully overcome in this plant. Anvone interested in the
subjeet of producer gas should give this plant careful study.

Adjoining the Mond Gas Plant is the testing station of the
Pump & Power Co. Here we had the pleasure of meeting Mr.
ITumphrey, the inventor of the new Humphrey internal com-
bustion pump. and were shown over the station by him. There
were four of these pumps in the station, either on test or for ex-
perimental demonstration. The prineiple of the pump is as fol-
lows: An explosive charge is pumped into a suitable chamber di-
rectly conneeted by large pipe lines without valves to the reser-
voir into which water is to be pumped. On exploding the charge,
the eolumn of water is put into motion and, due to inertia, the
expansion of the gases resulting from combustion is carried be-
low atmospheric pressure. Suitable valves open at that point
and let fresh water from the supply into the echamber. Then
the ecolumn of water, having spent its energy, is forced back into
the chamber by the head in the reservoir. An exhaust valve
opens and the burned gases are driven out. The returning wa-
ter closes this valve and some remaining gases are compressed in
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the top of the chamber. By this time a reeiprocating motiomn
has been set up in the pipe eonnecting the chamber and the reser-
voir. On the return surge towards the reservoir, a fresh mix-
ture is drawn in and the cycle repeated. The results obtained
from this pump are phenomenal.  On one test of a small unit of
32 I1. P. a coal consumption in the producers of 0.95 Ib. per wa-
ter horse per hour was obtained. It has been suggested to raise
water to an clevation by this pump and afterwards use it in high
efficiency water turbines to produce electric power. The pump
by eertain modifications can be used as an air compressor. Tt is
probahle that a pump of such possibilities will soon be taken up
by some of our American manufacturers.

In the evening the Lord Mayor and Lady Mayoress of Birm-
ingham gave a very charming reeeption in the Council House of
the city. This gave us a chance to meet many of the British
engineers of note and to see the splendid art galleries owned by
the corporation. Music ~and an entertainment followed. As
this concluded the program at Birmingham, President Aspinwall
on behalf of the I. M. K. and Prof. Goss on behalf of the A. S.
M. E. spoke briefly thanking the Birmingham friends and also
the Lord Mayor and Lady Mayoress for the splendid entertain-
ment they had given us. The Lord Mayor replied in a charac-
teristically humorous speech,

On Thursday an excursion was arranged to Coventry and
Rugby, visiting the Diamler works already deseribed, Alfred
Herbert, Willans & Robinson and British Thomson-ITouston Co.

Alfred Herbert is the most prominent of British tool builders.
making a specialty of all classes of milling machinery, automatic
screw machines, turret lathes, grinders, ete.  Frequently the firm
is merely furnished a sample of a given piece of work and asked
to design the machine with its equipment of tools to automatically
reproduce this sample, and to make guarantees on production.
Their work is of a special nature and very high grade. Since
this firm has developed, they have captured a great deal of the
trade in this class of machinery in the British market which in
former times went to American builders.

Willans & Robinson are located at Rughy. This firm has large
engine building shops, foundries, ete., and formerly manufactured
the well known Willans Central Valve Steam Engine, When the
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Steam Turbine was introduced this company adopted a form of
Parsons turbine, which embodied the Fullager system of balance
pistons and the Sankey method of retaining the blades. In
America this type is manufactured by the Allis-Chalmers Co.
Willans & Robinson have now introduced a still further modified
form by replacing the original Parsons high pressure stage by
a Curtis stage, the remainder being practically unchanged. This
new form of turbine combines the best features of the Curtis type
with the well known high economy of the low pressure portion of
the Parsons turbine. The machine is superior to the ordinary
Parsons as there is no steam at extremely high temperature or
pressure present in the eylinder, it being expanded down in the
nozzles of the Curtis portion. Besides, the machine is also
shorter and more compact than the Parsons. It is said in Eng-
land that this type has almost monopolized the market sinee its
introduction. The company also builds turbo air compressors,
pumps, and oil engines. They have a large testing department
where all engines are fully tested before shipment.

The British Thomson-Houston Company are probably the larg-
est manufaecturers of electrical machinery in Tngland, and con-
trol similar patents to the General Eleetric Company in Ameriea.
They have very large works at Rugby and turn out immense
quantities of electrical goods. Their works include large shops
of standard and speeial machine tools, testing departments for
raw materials and for finished machines, as everything is thor-
oughly tested before shipment, tool rooms for the manufacture
of jigs, tools, ete., switehboard departments, transformer depart-
ments, ete. A specialty is the manufacture of railway motors.
They also build Curtis steam turbines. The Vertical Curtis Tur-
bines, so common in America, never found favor in England, so
that almost all Curtis units are now being built of a horizontal
type.

Rugby itself is familiar to almost every boy as the scene of
“Tom Brown’s School Days.”” A visit to the old Rughy school
formed one of the pleasantest features of the trip. Rugby is one
of the prettiest of the home towns of England, and of modern ap-
pearance. Most of the streets have bass-wood trees along the curb,
which at the time of our visit were just in blossom. and the air
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everywhere was filled with the honey-like and luxuriant odor of
the bass-wood flower.

Another exeursion visited Lichfield, which contains a famous
cathedral and was also the birthplace of Dr. Samuel Johnson,
famous as an English scholar. Another attraction here was the
old grammar school which had been attended by Darwin, Addi-
son, Garrick, Johnson and others. A visit was also paid to the
Pipe Hill Pumping Station of the Staffordshire Waterworks Co,

As the writer had already visited both Coventry and Rugby,
an alternative trip to the Shakespeare country was selected.
This trip ws one of the unique, novel and intensely interesting
features of our visit, though dissociated in every way from any-
thing pertaining to engineering.

We were taken by motor ommibus from Birmingham, 23 miles
to Stratford-on-Avon, over some of those splendid English roads.
This route was very attractive and there were interesting views,
quaint old houses and country villages to be seen, and glimpses
of rural English life to be had throughout the whole ride.

At Stratford we visited Shakespeare’s birthplace. The old
house is almost the same as in Shakespeare’s time, and is now
national property. We were shown around the various rooms
and through an interesting museum of Shakespearcan relics. In
the rear is a garden with specimens of cach variety of flower
mentioned in Shakespeare’s works,

Next a visit was made to Anne Hathaway’s cottage, which is
practically the same as in Shakespeare’s day. Some of the old
furniture is also exhibited.

Returning to Stratford we visited the new Shakespeare Memo-
rial Theatre in which a series of performances are held each year.
It also contains an interesting historical library of Shakespeare’s
works, and a large collection of pictures and photographs of
actors and actresses who have produced Shakespearean plays,
among whom are recognized many leading Americans. In the
garden adjoining stands a fine monument to Shakespeare.

The last visit was made to the church of the Holy Trinity where
Shakespeare and his family are buried. The old church is quaint
and interesting. It is beautifully situated on the banks of the
Avon, along which river there are many beautiful views in and
around Stratford.
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After lunch at the famous Red Horse Hotel we were motored
§ miles to Warwick Castle where we were met at the gates by
the agent of the estate and told that the Earl and Countess of
Warwick had telegraphed regrets at not being able to receive us
in person, but inviting us to inspect the whole castle. The castle
ig entered through a large masonry arch in which still hangs the
old spiked porteullis. The holes where hot water and tar could
be poured down on any attacking parties were also pointed out.
On the left hand side of this gate stands a tower of great age.
Inside the gate stretched one of the most beautiful lawns in Eng-
land, hemmed in on one side by the castle and on the other side
by the circular walls. Several peacocks wandered freely over
this velvet sward. In the castle the rare furniture and picture
collections were pointed out to us as well as the arrangement of
rooms, collections of armor, ete. The castle stands high above
the river Avon. In one direction there were beautiful elms all
along the banks, on the other side ranged stately cedars. The
fine views from the living rooms of the castle can scarcely be
equaled anywhere. The Countess of Warwick has had the castle
equipped with modern hot water heating systems. This was one
of the few places visited in England where American ideas of
home comfort have been adopted. In the conservatory we were
shown a beautiful marble vase of immense size found a number
of years ago in Hadrian’s Villa in Ttaly and presented to the
Karl of Warwick.

From here we motored to Kenilworth Castle. This was for-
merly the home of the Earl of Teicester and is the subject of one
of Secott’s novels. In Queen Elizabeth’s time this was the finest
castle in England but was destroyed in Cromwell’s fime and never
rehuilt.  Nothing remains but ruined walls and portions of some
of the towers. Unless one is very familiar with the former history
and appearance of the place, there is little of interest to be seen.

Leaving Kenilworth Castle we motored to the neighboring sta-
tion, and after changing cars at Leamington we proceeded to Lion-
don on speeial trains on which we had tea. Our hotel accommo-
dations were reserved for us in Liondon and our baggage had been
forwarded from Birmingham.

In the evening we were entertained at a Conversazione at the
Institution of Mechanical Engineers. They have a commodious
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home in London on St. James Park, around which are grouped
the War Offices, Buckingham Palace, the Royal Residence, and
other interesting places. A few blocks away stand the Houses
of Parliament and Westminster Abbey. Again we had oppor-
tunities to meet our Knglish hosts and hostesses and to enjoy good
music.  Besides the social features, Prof. Hele-Shaw, a leading
authority on aviation, gave a short lecture on *‘Stream line Ex-
periments Hlustrating Aeroplane Stability.”” Ile pointed out
that for stability, the greatest weight in an aeroplane must be
well to the front as is the case with birds. Ile performed some
experiments with models to prove this point. Next by means of
colored liquid flowing between glass plates and projected by a
lantern on a screen, he showed the conditions in the air which
cause a machine heavier than air to rise. The whole discussion
was of the greatest interest to all as it touched the most fasci-
nating subject of the day.

Friday morning was taken up by the last professional session.
at which papers were read dealing with the Electrification of
Railroads. and very interesting discussions followed. Three of
the papers were written by Americans, one of these being by Mr.
George Westinghouse, and two more by Englishmen. At the
close of the meeting, votes of thanks were passed to those who
had assisted in the entertainments and to the Institution itself.

In the afternoon garden parties were given by Mr. and Mrs.
William Maw and by Sir John and Lady Thornyeroft, hoth of
which were very enjoyable. Mr., Maw is the editor of London
““Engineering.””  Excursions were also arranged to the Patent
Reeord Office where the ‘“Doomsday Book’” was shown. and to
the mechanical plant of the ‘‘Times.”’

The writer was forced to spend a greater part of the morning
securing passage home and arrived back at the hotel too late to
take in any of these excursions, Finding others who had been
left behind, a party was organized and a brief visit made to a
portion of the British Museum, and afterwards a taxi ride around
London was taken, in this way getting a glimpse of its most im-
portant sights.

In the evening we were entertained at the Institution dinner
held in the Connaught Rooms, Freemasons’ Hall. This was the
prineipal social funetion of our visit. The programs and seating
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plans were perfect and showed the greatest care and forethought
in their arrangement. After doing justice to a lengthy and
highly enjoyable menu, toasts were proposed to the King and to
the Royal Family. President Aspinwall then proposed the
“President of the United States of America,”” to which our Am-
bassador, Mr. Whitelaw Reid, replied. ‘‘The American Society
of Mechanical Engineers’’ was proposed by Sir William White,
formerly chief engineer of the British Navy and the man who
introduced the Dreadnoughts. Prof. I'. R. ITutton responded in
one of the ablest speeches of the evening, indicating many of
the points of variance between British and American professional
engineering practice. Mr. E. B. Ellington, Viee-Pres. 1. M. K.,
proposed ““Our Other Guests,”” including, besides the ladies, the
representatives of other scientifie organizations present. Dr.
Glazebrook, director of the National Physical Laboratory, re-
sponded. The concluding toast to ““The Institution of Mechan-
ical Engineers’’ was proposed by Dean Goss of Illinois and Presi-
dent Aspinwall responded.

‘We were given another delightful excursion on Saturday. The
party was divided in halves covering the same trip in opposite
directions. The writer went with the party proceeding to Mar-
low, where we embarked on special .river boats and proceeded
down the Thames to Windsor, taking about five hours to make
the trip. The river all along here is most picturesque. As a
rule, if an Englishman has a fine city or suburban home, he builds
a wall around it so that one cannot possibly see any of his lawn
or garden : ITe is most exclusive in respect to his home life. But
should he be fortunate enough to have a home on the Thames,
he builds no walls along the banks, and hence a trip down the
Thames gives an American visitor a more real insight into the
charming homes and gardens of England than almost any other
excursion. A regatta was under way on the river as we ap-
proached Windsor. We had the privilege of seeing several
crews come down the finish. They row with a much shorter and
quicker stroke than our Wisconsin crews.

At Windsor we were met by his Worship the Mayor and by
permission of King George were shown all over Windsor Castle
under speecial guides. We were shown through all the state
rooms and saw the furniture used when royal visitors were en-
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tertained. The pieture galleries are most extensive. The ban-
quetting hall and the armory restored by the late King Edward
were of great interest. We were favored by being the first vis-
itors to St. George’s chapel in the castle, which had been closed
sinee the death of King Edward. This chapel is a very beauti-
ful place, some of the memorials being of great interest. Tea
was served to us in the Guildhall of the City of Windsor. As
we still had some time before our special train left, several se-
cured taxis and visited Eton College, the great boys’ school just
across the river, and then went on to Stoke Pogis, where still
remaing the old church and cemetery made famous by Gray’s
““Elegy in a Country Churchyard,”” and where the author him-
self was buried.

In London that evening, we were invited to the Garden Club
at the Anglo-Japanese Exhibition, which is held in the beautiful
grounds and buildings laid out and built several years ago for the
Franco-British exhibition, and known locally as the ‘“White
City.”” The plan of the grounds reminds one somewhat of the -
Pan American at Buffalo, though the detail is more carefully
worked out. In the writer’s opinion the grounds and buildings
were far superior to the World’s Fair at Brussels. Among the
many interesting things on the grounds was a series of Japanese
panoramas depicting the four seasons in Japan. These were
prettily planned and arranged, as also were the Japanese gardens.

On Sunday a visit was specially arranged to the Zoological
Garden in Regent’s Park, and in the evening, by kind invitation
of the Dean, a visit was made to Westminster Abbey, the Hall
of Fame for England’s great men and the burial place of many
of them. Places were reserved for the American visitors for the
evening service following the visit.

Unfortunately, the writer was unable to take these in, as he
left early Sunday morning for the Continent in eompany with
some Americans.

Tt is hard, especially for an Engineer, to do justice to many
of the places visited, and in a few pages to convey to the reader
any adequate idea of the information and the pleasure to be
gained on such a trip.  One of the greatest sources of enjoyment
was the pleasure of actually meeting and talking with leaders of
engineering in England who one has heard of and read about for
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years. Among these men might be mentioned Sir William White,
Prof. Unwin, Capt. Sankey, Prof. Ilopkinson, Prof. Iele-Shaw,
Mr. Robinson, Mr. Tiongridge, President Aspinwall and others
too numerous to mention. The whole trip was both a pleasure
and a profit to all, for one cannot but profit by the widened point
of view, by practical observation of both manners and ecustorns
of a people with whom we have common ties of blood and of fun-
damental institutions and by personal contact with them, by in-
spection of the engineering achievement of others, and by becom-
ing interested in subjects associated with general culture, fostered
to a great extent by visits to places famous in history and litera-
ture.

It would he improper to close this article without expressing
the deep appreciation of every American visitor of the magnifi-
cent entertainment provided for us, which the preceding pages
have been but a faint endeavor to describe.
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TIE FIRST BULLETIN TO BE ISSUED BY THE NEW
FEDERAL BUREAU OF MINES.

From Jon~ L. Cocnrane, Bureau of Mines, Washington, D. (.

Washington, D. C.—The Volatile Matter of Coal is the title
of the first bulletin to be issued by the new Federal Burcau of
Mines,  The authors, Horace C. Porter and I. K. Ovitz, con-
ducted their investigations at the Pittsburg station while it was
under the Technologie Branch of the Geological Survey, the work
being a continuation of the fuel investigations begun several years
ago at the Louisiana Purchase Exposition, St. Louis, Mo. The
results obtained at that plant showed that the work of determin.
ing the fuel values of the coals and lignites in the United States
with a view to inereasing efficieney in their utilization would be
mcomplete if it did not include systematic physical and chemical
researches into the proeesses of combustion.  Ience in their later
investigations the authors earried on such researches, concentrat-
ing attention on those lines of inquiry which promised results of
greatest economic importance. This bulletin is therefore a re-
port on an investigation of the volatile matter in several typical
coals—its composition and amount at different temperatures of
volatilization.

Quoted directly the authors say: ““‘The investigation has al-
ready shown that the volatile content of different coals differs
greatly in character. The volatile matter of the younger coals
found in the West includes a large proportion of ecarbon dioxide,
carbon monoxide, and water, and correspondingly small pro-
portion of hydrocarbons and tarry vapors. The older bituminous
coals of the Appalachian region yield volatile matter containing
large amounts of tarry vapors and hydrocarbons, difficult to burn
completely without considerable excess of air and a high tempera-
ture. Coal of the Western type, moreover, gives up its volatile
matter more easily at moderate and low temperatures than that
of the other type. The volatile matter produced at medium and
low temperatures is rich in higher hydrocarbons of the methane
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fype, such as ethane and propane, which contain a larger portion
of earbon than is present in methane.

““These facts help to explain the difficulty of burning Pittsburg
coal, for example, without smoke, the low efficiency usually ob-
tained in burning high-volatile Western coals, the advantage of a
pre-heated auxiliary air supply introduced over a fuel bed, and
the advantage of a furnace and boiler setting adapted to the type
of fuel used. They bear directly also on the question of steam-
ing ‘capacity’ of coal for locomotives, the designing and opera-
tion of gas producers for high-volatile fuels and the operation of
coke ovens and gas retorts.

““The results show further that certain bhituminous coals of the
interior and Rocky Mountain provinces give promise of good
yields of by-produets of coking, notably ammonia and high candle
power gas, comparing favorably in these respects with the high
grade coking coals of the eastern province.

“‘They show also that inert, noncombustible material is present
in the volatile products of different kinds of coal to an extent
ranging from 1 to 15 per cent of the coal.’”’

The bulletin will be of interest to fuel engineers, designers and
builders of gas producers, gas and coke manufacturers, superin-
tendents of power plants, railway master mechanies and those
engaged in the suppression of smoke. The bulletin may be ob-
tained by applying to the Director of the Bureau of Mines, Wash-
ington, D. C.
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FUTURE ARTICLIS

We are glad to announce some of the articles and their au-
thors that we have secured for publication in future issues of
THE WISCONSIN ENGINEER.

THE HISTORY AND ECONOMICS OF CENTRAL STA-
TION RATE MAKING is the title of an article by M. D. Cooper,
08, which will appear in the December issue. It is a thorough
treatise on the prohlem of rate values; a problem important to
engineers and consumers alike. Mr. Cooper is a member of the
engineering staff’ of the National Electric Lamp Association,

THE STRENGTH OF OXYACETYLENE WELDS 1IN
STEEL, by H. L. Whittemore, Director of Tests, U. S. Arsenal.
Watertown, Mass. This article, which will run through the De-
cember and January numbers, gives a comprehensive report of a
series of tests on oxyaeetylene welding recently performed in the
University laboratories.

TELEPHONE SERVICE IN CHICAGO, by Alfred U.
IToefer, 06, Material Engineer with the Chicago Telephone Co.
The telephone system of Chicago is the second largest in the world
and this paper deals with some of the interesting features of this
enormous public utility.

SUPERHEATERS is a report of tests made by the Great
Northern Railway written by R. D. Lewis, 09, Engineer of Tests,
Great Northern Railway.

Other papers which will appear from time to time are from the
pens of men so well known and universally recognized as authori-
ties in their various lines as C. F. Burgess, Professor of Chem-
ical Engineering; D. W, Mead, Professor of Hydraulic and Sani-
tary Iingineering; K. B. Norris, Assistant Professor of Mechani-
cal Engineering in the University Extension Department; I, T.
TTavard, Assistant Professor of Mining Enginecring; W. J. Mead.
Assistant Professor of Geology; J. E. Kaulfuss, Instructor in
Civil Engineering at the University of Maine; Frank K. Fisher.
‘06, Klectrical Engineer with the Diehl Mfg. Co., Elizabethport.
N. J.

‘We wish to urge that all students and graduates who have not
vet subseribed do so at once Back numbers of this volume can

he furnished and there is no better time than now to begin a file
of THE WISCONSIN ENGINEER.
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EDITORIAL.

THE NEw WIscONSIN ENGINEER.
A number of enthusiastic students, and members of the engi-
neering faculty of the University of Wisconsin have felt that the
quarterly Wisconsin Engincer has not completely fulfilled its
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mission in the past and that the establishment of a live monthly
publication would be much more representative of the growth
in size and importance of the College of Engineering.

The Wisconsin Engineering Journal Association has geen or-
ganized consisting of the Editor in Chief and the Business Man-
ager—who are students selected because of their interest in and
fitness for journalistic work—and five members of the engineer-
ing faculty representing the various courses, all of whom are
taking an active interest in the welfare of the new magazine.

The staff of the paper is made up of students from the sev-
eral elasses and their interest is stimulated by competition for
the more important positions as vacancies oceur due to the grad-
uation of the incumbents. The publication thus remains prim-
arily a student enterprise, to which has been added more interest
and encouragement on the part of the faculty, which will result
in greater continuity, from year to year, of definite policies
which may develop with experience. It is believed that experi-
ence gained upon the staff of the Engineer will be exceedingly
helpful to students who may find in engineering journalism an
interesting field after graduation.

Besides this important function, The Wisconsin Engineer
hopes to interest the engineering students, and to retain the in-
terest of the alumni by presenting articles of merit upon engi-
neering topies, among others the results of thesis and research
work at the university, and upon the progress of the university,
particularly changes in personnel of the faculty and organization
of the engineering eollege and its material equipment.

The various departments of the College of Engineering have
of late made special efforts to keep in elose touch with their
alumni, and it is hoped that the rejuvenated Wisconsin Engineer
may assist greatly in this important work.

Notes of the alummi will be printed from time to time and the
editor will be particularly glad to receive articles or notes of in-
terest to alumni, students, or faculty as well as suggestions for
still further improving the character of the publication.

We ask for liberal support and encouragement from alumni
and students primarily because we expect to give full value for
the price which remains the same, but also upon the ground of
loyalty to Alma Mater.
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It is ever a primary object of the editors and managers of The
Wisconsin Engineer to deserve and have the hearty support of
the alumni of the College of Engineering. It is realized that
with local student management there is almost certain to be some
lack of continuity in the policy from yecar to year, at least in the
cfficiency of execution of that policy, upon which the magazine
is conducted. This phase of the matter has received much con-
sideration of late on the part of a special committee appointed
by the Engineering Faculty to discuss ways and means of ae-
complishing even more than has heretofore been done through
what may be regarded as the official organ of the College of En-
gineering. These discussions and inquiries have brought out
quite clearly the fact that lack of continuity or uniformity in
the manner of issuing The Engineer from year to year is a point
which in the main ean be elminated, and it is believed that means
have now been adopted for the effectual safeguarding of this
phase of the matter. It is realized that one of the most serious
objections to the yearly change in the personnel of the staff has
been the breaking contact annually with an interested list of
graduate supporters. Beginning last year it was aimed to guard
against that tendency by establishing a list of alumni representa-
tives selected with reference to their supposed special personal
interest, the choice being based for the most part upon a student
day contact with the editorial or business problem of issuing The
Engineer. These editors are called upon for continued support
in finding or contributing material suitable for publication and
in enlisting the support of other Wiseonsin men through per-
sonal solicitation. The local governing body will see to it that
changes are made from time to time, to the end that new spirit
may be instilled and that a greater number of intcrested persons
may derive the benefits to be had from engaging actively in a
worthy cause. The cumulative value of this manner of gather-
ing up the loose ends of alumni interest, is believed to be obvious.
No effort will be spared to seize upon any opportunity which may
arise to still further improve upon the plan. To this end the
local staff will welcome comments and suggestions from our
alumni friends and others who aré interested in seeing The Engi-
neer brought to a plane of usefulness and efficiency even higher
than has been attained by the active and worthy publication
boards of other years.
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WIAT THE GRADUATES ARE DOING.

This section s conducted with a double object in view—First,
to give the alumns professional news of cach other; second, to
qgive the wndergraduates an idea of the possible fields of employ-
menl open to them in the future,

C. C. Boardman, ’10, is with the Western United Gas and Elee-
tric Co. of Aurora, Tl

Carl A. Keller, '99, is with the Commonwealth Edison Co.
He oecupies the position of Assistant Electical Tingineer.

John W. Cunningham, ’08, is the Chief Draftsman and Bridge
Supt. with the North Coast R. R. Co. of Spokane, Wash.

B. €. Adams, 03, is General Manager of the Lincoln Gas and
Electrie C'o. of Linecoln, Neb.

A. B. Chadwiek, Jr., "10, is with the North Shore Consolidated
Gas Co. of Waukegan, Tl

Oscar L. Uihlein, 07, is engineer in the Sales Dept. of the Cut-
ler-Hammer Co. of New York.

M. H. Spindler, 98, is an Inspector for the city of Cleveland.

R. A. MacLaren, ex-"11, is with the T. M. E. R. & L. Co. of
Milwaukee.

R- E. Robertson is in Spencerport, N. Y.

Louis S. Davis, "10. is an engineer for the U. S. R. S. of Babb,
Mont.

Leonard F. Boon, "10, is with the Wis, Rate and Railroad Com.
of Madison.

W. G. Weber, 09, is Supt. of the Boston Miami Copper Co. of
Miami, Ark.

W. (. Gibson, 08, is a draftsman for the Flannery Bolt Co.
of Bridgeville, Pa.

Oliver B3. Zimmerman, '96, is a Mechanical Engineer with the
M. Rumely Co. of Lia Porte, Ind.
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R. F. Schuchardt, 97, is Chief Eleetrical Engineer for the
Commonwealth Edison Co. of Chicago.

F. II. Rickman, E. E. 706, is with the Interstate Light & Power
Co. of Galena, 111

A. B. Whitney. '08, is Ass’t Engineer with the Chicago &
Alton Railroad.

F. A. Vaughn, E. 1i. 95, is a Constructing Eleetrical Engi-
necr with offices in Milwaukee.

Krnest Miller, '06, is an engineer with the Denison Chemical
Co. of Baltimore, Md.

Wm. I. Kratsch, "7, is a Mechanical Engineer with offices in
Oshicosh.

B. I, Liyons, '03, is General Manager for the Beloit Water, Gas
& Electrie Co. of Beloit, Wis.

J. L. Van Ornum, ’88, is professor of Civil Engineering in
Washington University.

Carl Zapffe, 07, is a geologist in Brainerd, Minn.

I, B. Cronk, ’05, is Chief Engineer for the Oliver Iron Mining
(‘0. at Coleraine, Minn.

Adolph F. Meyer, 05, is a eivil engineer, 1471 Ashland Ave.,
St. Paul, Minn,

J. E. Kaulfuss, 08, was married Aug. 31, in La Crosse, the
hride being Miss Louise Horn of that city. Mr. Kaulfuss has ac-
eepted the position of instruetor in civil enginering at the Uni-
versity of Maine

Chas. J. Miller, '08, is a lieutenant in the U. S. Marine Serv-
ice, and is stationed at Mare Island, Cal.

S. (. Lunde, 08, has been detailed in the U. 8. G. S. to service
in Alaska. .

Alfred F. Coleman, '09, is with the Canadian Copper Co.,
Copper Cliff, Ontario.

Oswald Tupinski, ’10, is now in the employ of the MeClintie-
Marshall Construetion Co., Pittsburg, Pa.

(. 0. Brandel, '09, formerly with the National Electrie Lamp
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Association, is now with the Warren Electric & Speeialty Co.,
Warren, Ohio.

F. A, De Boos, ’09, has left the employ of the Wisconsin State
Railway Commission and is now with the Johnson Service Co,,
Kansas City, Mo.

A. Lowell Herrick, a Dartmouth graduate, who reeeived his
higher degree at Wisconsin last June, has accepted a position as
instruetor in Hydraulies at Columbia University. Ile was mar-
ried on October 1st to Miss Una Davis of (loucester, Mass.

John C. Beebe, also a Dartmouth and Wiseonsin graduate, is
in the serviee of the U, 8. G. S. at Helena, Mont.
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Just
Ben and Frank
That’s All

Typewrite Your Notes

Why Not?

When you can rent a machine for

$2.50 a Month

Delivered to you and kept in repair
and

Furnished with Fresh Ribbon
College Book Store

Phone 370

}indly mention The Wisconsin Engineer when you wm’te_._
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H, L. RUSSELL, Yice Prest. FRANK KESSENICH, 2d Vice Prest

JOSEPH M. BOYD, Prest.
IRVING E, BACKUS, Asst. Cashier at Branch Bank

CHAS, O’NEILL, Cashier

BANK OF WISCONSIN

MADISON, WISCONSIN

Capital - - - - - $300,000.00
Surplus - . - - - 50,000.00
300,000.00

Additional Liability of Stockholders

SAVINGS DEPARTMENT

SAFETY DEPOSIT BOXES FOR RENT AT REASONABLE PRICES
(Branch Bank Located Corner State, Johnson and Henry Streects)

You are going to spend four years here, so why not

live comfortably?
We have office desks, student tables, book-cases,

office supplies.

Special Rates to New Students

426 State St.

BETTER FURNITURE FOR COTTAGE OR MANSION

ALWAYS RELIABLE

The Menges Pharmacies

Mifflin St. Pharmacy University Ave. Pharmacy

Wingra Park Pharmacy

N I(i'n,d@_'r;t-éa-@-tion The Wisconsin Engineer when you write.
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Clothes Make

The Man
PLUMBER The Pantorium will keep your

clothes in the best possible con-

William Owens

Estimates on all dition at nominal cost—we give
kinds of plumb- you 164 per cent on tickets.

ing gladly fur-

. L] L]
nighed. Give us a Trial

tg’ Goods Called for

and Delivered

Office 405 State Tel. 1598
) Store 702 Univ. Ave. “ 1180
118 N. Pinckney Street Store 224 King St. “ 3163

MADISON . . WISCONSIN | The Pantorium Co.

Tailor Talks

No. 2.

You judge a stranger largely by his attire. You are a
stranger among strangers.

Correct clothes, evidencing good quality, careful work-
manship and discriminating taste, is the stranger’s best intro-
duction.

Many college men realize this late in their college life,
—and regret that they did not enlarge their acquaintanceship
by giving more attention to their personal appearance.

Consult with us. We like to be friendly and we can give
you the latest tips on clothing.

ARCHIBALD

228 State St. Phone 2211

We do cleaning, repairing and pressing

Kindly mention The Wisconsin Engineer when you write.
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The University of Wisconsin

THE COLLEGE OF LETTERS AND SCIENCE offers a General Course in Liberal
Arts; a Course in Commerce; a Course in Music; a Course in Journalism, Li-
brary Training (T_f)urses in connection with the Wisconsin Library School; a
_(,‘mfuise in Education; the Course for the Training of Teachers, and the Course
in Chemistry

"l‘i[lc_ CDLLEGE o I\l]-;(ﬁll;\Nl’CS AND ENGINEERING offers courses of four years
in Mechanical Iingineering, Tlectrical 12ngineering, Civil Engineering, Applied
Electro-chemistry, Chemical Engineering, and Mining Engineering.

THE (COLLEGE OF LAW offers a course extending over three years, which leads
to the degree of Bachelor of Laws and which entitles graduates to admission
to the Supreme Court of the state without examination.

THE COLLEGE OF AGRICULTURE offers (1) a course of four years in Agricul-
ture; (2) a course of two years; (3) a short course of one or two years in Agri-
culture; (4) a Dairy Course; (5) a Farmers’ Course; (6) a course in Home Econ-
omics, of four years.

THE COLLEGK OF MEDICINE offers a course of two years in Pre-clinical Medical
Work, the equivalent of the first two years of the Standard Medical Course.
After the successful completion of the two years’ course in the College of Medi-
cine, students can finish their medical studies in any medical school in two years.

THE GRADUATE SCHOOL offers courses of advanced instruction in all departments
of the University.

PTHE UNIVERSITY EXTENSION DIVISION embraces the departments of Corres-
pondence-Study, of Debating and Public Discussion, of Lectures and Informa-
tion and general welfare. A municipal reference bureau, which is at the service
of the people of the state is maintained, also a traveling Tuberculosis Exhibit
and vocational institutes and conferences are held under these auspices.

SPECIAL COURSES IN THE COLLEGE OF LETTERS AND SCIENCE

THE COURSE IN COMMERCE, which extends over four years, is designed for the
training of young men who desire to enter upon business careers.

THE COURSIEES IN PHARMACY are two in number; one extending over two years,
and one over four vears, and are designed to furnish a thoroughly scientific
foundation for the pursuit of the profession of pharmacy,

THE COURSE FOR THE TRAINING OF TEACHERS, four years in length, is de-
signed to prepare teachers for the secondary schools. It includes professional
work in the departments of philosophy and education, and in the various sub-
jects in the high schools, as well as observation work in the elementary and
secondary schools of Madison,

A COURSE IN JOURNALISM provides two yvears’ work in newspaper writing and
practical journalism, together with courses in history, political economy, po-
litical science, English literature, and philosophy, a knowledge of which is nec-
essary for journalism of the best type.

LIBRANRY TRAINING COURSES are given in connection with the Wisconsin Library
School, students taking the Library School Course during the junior and senior
vears of the University Course.

MHIE COURSI? IN CHEMISTRY offers facilities for training for those who desire to
become chemists. Six courses of study are given, namely, a general course,
a course for industrial chemist, a course for agricultural chemist, a course for
so0il chemist, a course for physiological chemist and a course for food chemist.

TIE SCHOOL OF MUSIC gives courses of one, two, three, and four years, and also
offers opportuniy for instruction in music to all students of the University.

THE SUMMER SESSION embraces the Graduate School, and the Colleges of Letters
and Science, ldngineering, and Law. The session opens the fourth week in
June and lasts for six weeks, except in the College of Law, which continues
for ten weeks, The graduate and undergraduate work in Letters and Science
is designed for high school teachers who desire increased academic and profes-
sional training and for regular graduates and undergraduates, The work in
Law is open to those who have done two years’ college work in Letters and
Science or its equivalent, The Engineering courses range from advanced work
for graduates to elementary courses for artisans.

THE LIBRARIES at the service of members of the University include the Library
of the University of Wisconsin, the Library of the State Histbrical Society, the
Library of the Wisconsin Academy of Sciences, Arts, and Letters, the State Law
Library, and the Madison IFree Public Library, which together contain about
380,000 bound books and over 195,000 pamphlets,

THIS GYMNASIUM, Athletic Field, Boating Facilities, and Athletic Teams give op-
portunity for indoor and outdoor athletic, training, and for courses in physical
training under the guidance of the athletic director.

Detailed information on any subject connected with the University may be obtained
by addressing W. D. HIESTAND, Registrar, Madison, Wisconsin.

Kindly mention The Wisconsin Engineenqhen You ‘;A;rite.



The Wisconsin Engineer xiii

THE STATE JOURNAL
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University Sporting 2, News
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Good Printing
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Watch for the opening date of
Schwoegler's new Candy Store.

Schwoegler

THE KANDY KID
Now at 425 State St.

Carl Thomas
Photographer

GET YOUR HAT

Cleaned and re-blocked
Suits Pressed
MADISON STEAM DYE WORKS

112 S. Pinckney St.
Phone 2485

SAMUEL HARRIS & CO.

FINE TOOLS
FOR ALL WORK

DRAWING INSTRUMENTS

114 & 116 NORTH CLINTON STREET
CHICAGO

PIPER BROS.

Wholesale and Retail
Grocers

2 BIG STORES

Pinckney St. and State St.

Christmas

is the busiest time of the year
for all classes of people.

Take the hint and have that
photo taken now at

The Ford Photo Studio

F. W. Curtiss

PHOTOGRAPHER
108 State Street

Duplicates Printed from
E. R. Curtiss, A. C. Isaacs and
F. W. Curtiss Negatives

OLSON

The Popular Priced
Tailor

213 State St.

- I_{_if;dly meﬁiion The Wisconsin Engineer when you write.
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Wefeature Atter-
bury System Clothes

the finest in Ameri-

ca for young men

$20 to $40

Suit cases, traveling bags,
ladies’ hand bags, and all
kinds of leather novelties.

The Leather Goods Store

Chas. Wehrman, Prop.
116 King St. Opp. Majestic

EUGENE DIETZGEN CO.

Manufacturers

VLOTHING
OMPANY

f

SURVEYING AND DRAWING INSTRUMENTS

Mack Improved Slide Rule

T e
& :

AUTOMATIC ADJUSTMENT
ACCURATE RAPID RELIABLE

Everything for Field and Office

CHICAGO NEW YORK SAN FRANCISCO
NEW ORLEANS TORONTO PITTSBURG

Kindly mention The Wisconsin Engineer when you write.
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PROFESSIONAL CARDS

CLINTON B. STﬁWART ENG[NEERS

Assoe, M. Am,Soe. C.E. Mem. West. Sue. Engrs. We solicit vour patmnawv ol
L H J 2v

these spaces for the publication of
Water Power Water Supply Drainage | vour pr()fessional cards.
206 Wisconsin Bldg., Madison, Wis, Rates upon application.

Consulting Hydraulie Eugineer

DANIEL W. MEAD
FERD. L. KRONENBERG

CONSULTING | AR CHITECT
ENGINEER . .
Rooms 20 to 24

MADISON, WISCONSIN | Carvoll Block Madison, Wis.

W. G. KIRCHOFFER
CONSULTING ENGINEER ALVAN E. SMALL
Water Supply, Water Works, Water
DPower, Land Drainage, Sewerage
and other hydraulic work, t

ARCHITECT

ELLSWORTH BLOCK MADISON, WIS,
31 and 32 Vroman Bldg., Mapisox, Wis.

THE CHICAGO STEEL TAPE

Leveling Rods
Stadia Rods
Common Targets
Stadia Targets

Lining Poles
Mining Poles
Red Rlbbons
Marking Pins

EUREKA TAPE REPAIRERS

Al devised with a view to reguirements in the Field

Send for Illustrated Catalog

CHICAGO STEEL TAPE CO. 6229-31 Cottage Grove Ave., Chicago.

The First National Bank

OF MADISON, WIS.
UNITED STATES DEPOSITORY
CAPITAL, SURPLUS AND UNDIVIDED PROFITS $400,000.00

OFFICERS AND DIRECTORS

A. E. Proudfit, President M. E. Fuller, Vice-President
Frank G. Brown James E. Moseley
R. M. Bashford Halle Steensland

Wayne Ramsay, Cashier
M. C. Clarke, Assistant Cashier

Transacts a general banking business. Issues letters of credit a d travelers’
checks, good in all parts of the world.

Kindly mention The Wisconsin Engineer when you write.
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NEW MEMBERS

in less than a month while last year we took in
877 new members during the entire year.

REMEMBER

$2.50

will pay for a

LIFE MEMBERSHIP

in “The Co-op”—the store owned and
operated by the students—

and a
Waterman, Parker
Rider or Conklin
FOUNTAIN PEN

will be given

FREL

139, retuned to members last year. Get our jree
booklet of college songs, etc., and explanation of how

to join the student’s store.

JOIN NOW

UNIVERSITY CO-OPERATIVE CO.

504-5u6-508 State St. - - Madison, Wis.




TO THE ENGINEERING STUDENT:

You should select the special branch of practice which
you will follow at least a year before graduating. But you
cannot do this unless posted on the news of current prac-
tice.

Early in your college course you should become a sub-
scriber to at least one high grade technical journal; it will
give you an EXTRA COURSE.

To get a position and hold it by practical knowledge
and ability you must learn some things which are not to be
found in the class-room, you will find these in Engineering
News.

Engineering News is the most ably edited and the most
widely quoted technical journal published. A year's cop-
les contain nearly 2,000 pages of text relating to Engineer-
ing progress in all parts of the world, amply illustrated with
photographs and drawings.

Your bound volumes of Engineering News will, in after
years, be a valued record of theoretical and practical infor-
mation. White for a free sample copy and a catalog of
Einginering text books. Special subscription rates to stud-
ents.

SPECIAL OFFER

New yearly subscriptions sent us now will be dated from
January st (the commencement of Vol. 65) but names will
be entered on our mailing list immediately upon receipt of
the subscription price. Each week of delay reduces the
number of copies you may receive FREE.  The above ap-
plies to NEW subscriptions only.  Subscribe to-day.

THE ENGINEERING NEWS PUBLISHING COMPANY

220 BROADWAY, NEW YORK CITY.

Kindly mention TheﬁWisconsin Engineer when you write.
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