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Twenty-one Years of
Electrification

In 1895 the Baltimore & Ohio Railroad undertook the elec-
trification of 7.4 miles of single track to afford quicker service
at Baltimore. .

In 1916 the Chicago, Milwaukee & St. Paul Railway began to
operate the first section of 440 miles of transcontinental trunk
line trackage.

Thus, with its twenty-first year of existence, electrification has
achieved full citizenship. It has run successfully the whole scale of
possible applications, tunnel lines to eliminate smoke, suburban
lines to increase traffic, mountain lines to raise capacity and trans-
continental lines do all these things.

These locomotives are a small part of the General Electric Com-
pany’s contribution to the transportation industry. In practically
every great American industry you will find that this company has
taken the same position—it is a pioneer and a leader in the electrical
field.

General Electric Company
General Office: Schenectady, N. Y.
District Offices in

Boston, Mags. New York, N. Y. Philadelphia, Pa. Atlanta, Ga.
Cincinnati, Ohio Chiecago, 111, Denver, Colo.
San Francisco, Cal. St. Louis, Mo.

This Trade Mk: The Guarantee of eclien on Goods Eiepica i

Kindly mention The Wisconsin Engineer when you write.
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Olson & Veerhusen Company
Fall and Winter Woolens For Men’s Wear!

Excel any of previous seasons in Weave,
Color, Design and Quality.

Our garments reflect the most exclusive styles, bearing marks of dis-
tinction and refinement. Fabric selections afford ample choice for the
most fastidious.
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CONTENTS
Tage

Wisconsin’s Pioneer Part in the Development of the Motor

Velicle and the Farm Tractor—Jonx 8. Doxap. ..... 1
Installation of a Submarine Cable Across the Golden Gato—
S, LISBURGER. . . oo v e e e e e e 11
Development Engineering Shop Courses at Wisconsin—A.
AL L ORDARD s v s v omim v owis s @ w5 6 935 5 S8 5 S0 ¥ 5 21
The New Reservcir for the ITydraulies Laboratory—
CRABEEY T CORE: s sen vive swn s vms o 556 & 5 4 o8 s 5 pese s 30
AT el Tiebtars e cuees mow s s 2 s v sem 3 g 500 8 590 § T b 64 36
BEditorials . ... 45
Campus Notes. ... ..o o 48
\. J
' '
Phone 666 116 King Street
Which you can check. Light, and strong in. construction.
TRUNKS—TRAVELING BAGS—LEATHER GOODS
Largest Selection in the State.
WEHRMANN'S
TRUNKS AND LEATHER GOODS REPAIRED.
- J

Kindly mention The Wisconsin Engineer when you write.




The Waisconsin Engineer

ENGINEERS

HAVE HAD
PROBLEMS
since ever Engineers were
ONE PROBLEM

has been to have suitable copy to work from in the field,

BLUE PRINTS—

solved that.

ANOTHER

was to get enlarged or reduced copies of old drawings, and
sometimes of blue prints for use in the drafting rcom.

THE PEDIGRAPH

has solved this.

SEE US

about your copy work

MADISON BLUE PRINT CO.

Steensland Building Phone 834

-

r

BRANCH

BANK OF WISCONSIN

Corner State and Gilman

Only four blocks from University

The Student’s Banking Headquarters

We Solicit Your Account

No Charge Made for Opening Accounts

Open Saturday Evening 7 to 9

Kindly mention The Wisconsin Engineer wwhen you write.




The Wisconsin Engineer
VOI.. XXI OCTOBER, 1916 NO. 1.

WISCONSIN’'S PIONEER PART IN THE DEVELOPMENT
OF THE MOTOR VEHICLE AND FARM TRACTOR

By Joux S. DoxALD

Secretary of State

If fifty years ago the true history of the world’s marvelous
achievements in the creation, development, and use of the au-
tomobile could have been written, it would have rivaled the
““Arabian Nights' or “Twenty Thousand Leagues under the
Sea,’” in the field of imaginative literature. No one today al-
tempts to give statistics for the world; statistics of one’s own
country are sufficiently baffling. In numbers the phenomenal
rise has been from the first successful motor vehicle invented to
3,000,000 in the Wnited States alone. At $1,000 each, the invest-
ment is three billions of dollars for ears alone on the part of pur-
chasers, and the manufacturing and sales industries have devel-
oped captains of industry rivaling all precedent. Wisconsin’s
early effort to encourage the ‘‘invention and production of a
machine propelled by steam or other motive agent which shall
be a cheap and practical substitute for the horse and other ani-
mals on the highways and farm.’ is not fully realized and in fact
but little known. In 1875, the State offered $10,000 to any resi-
dent who would invent and construct a ‘‘steam wagon’’ to aec-
complish these purposes. Records and reports in the office of
the Secretary of State, at Madison, and also in the Iistorical
Library, set forth the effort made in this contest. Some of the
reports from participants and their accounts of early trials are
of especial interest.

Although attempts have been made to apply steam power to
road or light draft vehicles from the time it was first used as a
motive force, undoubtedly the nearest approach to a successful
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horseless carriage was that built and christened the ““Spark’ in
1871 by Doctor J. W. Carhart of Racine, Wisconsin. From let-
ters written by Doctor Carhart in 1914, we learn of his efforts
and partial success which undoubtedly constituted a great stim-
ulus to the State’s interest, and had much to do with the legisla-
ture offering a reward. Doctor Carhart died at San Antonio,
Texas, in 1915,

John 8. Donald

2

“In 1871 1 was a resident of Racine, Wisconsin,”” wrote Doc-
tor Carhart, “‘and suffered from a long siege of fever. When
I hegan to convalesce I thought much about the steam buggy
matter, and for amusement during my long enforced leisure 1
sketehed the outlines; and as my brother, Professor II. 8. Car-
hart, now emeritus professor of physies in the University of
Michigan, was stopping with me for a time, and being skilled
in mechanical drawing, he made the working drawings of my
engines and scme other parts of the mechanism.
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“A wealthy citizen of Racine, seeing the drawings, offered to
furnish the money to build the vehicle; and accordingly the
patterns and many of the parts were made in the shops of the
well known J. I. Case Threshing Machine Company of that city.
The principal part of the vehicle was built in our own shop, our
lIathes being operated by ‘a pony tread power. The steam boiler
was made by the Button Steam Fire Kngine Factory in Water-
ford, N. Y., after special design, the drawings of which 1 still
have.”’

Describing the ““Spark,”” Doctor Carhart says: *‘There were
two reciprocating engines attached to the hoiler, which was up-
right and in the rear of the seat, each engine independently pro-
pelling a drive wheel, thus doing away with differential gears.
The steering was done by lever and chains, attached to the front
axle which turned on a fifth wheel, huggy-fashion.

“ As liquid fuel was then unknown, I used hard coal for fuel,
and I carried it under the seat, having a chute from the front
into the door of the boiler fire box. With a jointed poker it was
easy to fire the machine. Water was carried in tanks appropri-
ately located. The boiler was furnished with whistle, steam-
gauge, and safety valve and was capable of carrying a pressure
of 300 pounds to the square inch, although I generally ran with
about 120 pounds.

““The whole affair weighed 1,100 pounds. Other heavier
twenty horsepower machines had been tried in England 100 years
before, but mine was the first light self-propelled road vehicle
in the United States and probably in the world. My first ap-
pearance on the streets of Racine was fantastic and execiting.
My engines exhausted their steam directly into the smoke stack,
and the exhaust not being rhythinical, the noise was hideous and
the steam and smoke from the stack really alarming. No need
for traffic police, for man or beast.

““ At the next session of the legislature of Wisconsin,” contin-
ued Doctor Carhart, ““such was the interest created, that a pre-
mium of $10,000 was offered to the party building a self-propelled
road vehicle that would run 200 miles, nearly north and south
in the state, and which would be able to run backwards and to
turn out of the road for other vehicles.
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““Wisconsin was probably the first and only government in the
world to pay money as a premium for the development of the
auto and tractor industry,

““Machines were built two or three years after mine, and one,
the ‘Oshkosh,” built by my friend, Anson Farrand, went through
from Green Bay to Madison and took the premium.

“‘Six years ago I was invited to visit the International Auto-
mobile Exhibition in Paris, France, and in a sense to become a
part of the show. This invitation I accepted, and I received,
indeed, many attentions and favors, not the least of which was a
purse of several hundred dollars in bills on the Bank of France.

At that exhibit was an ‘old machine department,” and not a
machine there was over sixteen years old. Mine would have been
nearly forty years old at that time had it still been in existence.
America and Europe have therefore established niy claim to be-
ing ‘The father of automobiles.” Whether it is a blessing or
otherwise to the world I will let others decide.”’

The following odd bit of legislation by the Badger State to
encourage the motor car will doubtless be of interest:

Laws of Wisconsin, Chapter 134, published March 5, 1875,

An act to encourage the invention and successful use of steam
or other mechanical agents on highways.

Section 1, There is hereby appropriated the sum of ten thou-
sand dollars—to be used as a bounty and to be paid to any citi-
zen of Wisconsin, who shall invent, and after five years’ contin-
ued trial and use, shall produce a machine propelled by steam
or other motive agent, which shall be a cheap and practical sub-
stitute for the use of horses and other animals on the highway
and farm.

Section 2. Any machine or locomotive entering the list to
compete for the prize or bounty, shall perform a journey of at
least two hundred miles, on a common road or roads, in a con-
tinuous line north and south in this state, and propelled by its
-own internal power, at the average rate of at least five miles per
hcur, working time.

Section 3. The said locomotive must be of such construction
and width as to conform with or run in the ordinary track of
the eommon wagon or buggy, now in use, and be able to run
backward or turn out of the road to accommodate other vehicles
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in passing, and to be able to ascend or descend a grade of at
least two hundred feet to the mile.

Approved by the Governor, March 2, 1875,

This bill was introduced and fathered by Honorable G. M,
Marshall, who represented Adams and Wood counties in the
legislature, Mr. Marshall was a mechanie and had experimented
considerably in such matters. Ile wrote a very interesting let-
ter from Kilbourn, Wisconsin, May 29th, 1914, concerning his

The Pioneer Motor Car
work and the part he took as chiairman of the commissioners who
judged in the contest between the competitors for the prize of-
fered by the state.

In part, he says: ‘“‘The little engine that came through with-
out a breakdown, was made in Oshkosh for threshing machine
power and work only. The commission reported that they found
nothing of sufficient value to the people of Wiseonsin to justify
the reward of $10,000, or even a part, and that it was not a
‘cheap and practical substitute for horses or other animals on
the highway and farm,” and so reported to the Governor.

‘“Undoubtedly the automobile is now a success, but it is not the
invention of any one man. The perfection of the gas engine for
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general use as a motive power for all purposes and the rubber
pneumatic tire invented for the bieyele, combined, are in effect,
the foundation of the automobile of today. The bounty and the
law were failures as such, hut the ‘stimulus’ and suggested soul
or spirit of these, immediately started a new enterprise. Men
and means were at hand, success was in sight, and now the auto-
mohile is spreading all over the civilized world.”’

Durine the interim between the legislative sessions of '75 and
"T7 the prize offered attracted a great deal of attention. Many
inventors were husy huilding machines to enter the contest, and
it was found necessary to have some system to the affair. Aec-
cordingly, in 1877, the legislature amended its previous act by
providing for a commission to have charge of the contest and to
lay down rules to govern it. It was also provided that each
contestant must file a notice that he would be in the competition.
Reports on file reveal seven contestants in the field. The com-
mission of three, the law provided, should include two exper-
ieneed farmers, and must file a report with the secretary of state,
who upon the approval of the commission was authorized to issue
a warrant on the state treasurer for the prize money. Governor
Smith named as the three commissioners, John M. Smith, of
Green Lay: G, M. Marshall, of Big Springs; and Mr. Olin, of
Jefferson County. The commissioners were to accompany the
contestants in carriages.

It had been announced that six competing machines would be
en the ground. For some unexplained reason only two of these
started—those of 1. P. Cowles, of Seott, and Shomer and Far-
rand, of Oshkosh. The Cowles machine was called the *‘Green
Bav’’ and ‘the other the *‘Oshkosh,”” and from newspaper ac-
counts, it is evident there was much rivalry. There were many
amusing incidents during the trial from Green Bay to Madison,
which attracted wide interest throughont the state. One witness
saild, “‘Talk about your excitement: Barnum’s circus was 1o
areater attraction and horses could not be kept anywhere near
the highway when it eame along.”” Mr, J, T, Optenberg, of
Shehoygan, who participated in the building and operating of
the successful ““Oshkosh,”” has recently furnished the following
account of the event:

“Trem the time the State Legislature of Wisconsin passed a
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bill in 1875 offering a $10,000 bonus to the inventor of a success-
ful self-propelled vehicle adapted for agricultural purposes or
a road wagon, the writer is thoroughly familiar with the history
surrounding what may be termed ‘the first successful self-pro-
pelling road vehicle.” The writer was one of the mechanies em-
ployed to build the engine which was named ‘Iog,” and which
won the prize. Afterwards it was purchased by the writer and
used for a portable threshing engine for a considerable number
of years,

“ As above stated, immediately after a bill was passed award-
ing a $10,000 bonus, several gentlemen of Oshkosh with means
decided to form a co-partnership to build an engine suitable to
take this reward. As near as the writer’s memory serves him,
he will give the names: M. T. Battis, by whom the writer was
employed; J. I. Morris, owning and operating a machine shop
which he purchased from Bequitt-Davis Co., and where the writer
was occasionally employed as a machinist and Dboiler maker;
Isaac Gallagher, Frank Shoemar, and Anson Farrant. Anson
Farrant, J. . Morse, [Terman Dohman and the writer were the
four men employed to design and build the road wagon. This
consisted of a vertieal boiler containing 150, 1%/ -inch tubes with
a hox heater rounding at the bottom, and which was horizontally
attached to the side of the boiler. The king bolt casting was
attached to the front and was provided with a coil spring and a
standard steel axle stationary into one.

“Two engine c¢ylinders 5 x 8, with link motion, wei¢ attached
on top of the heater with the exlinders at the front end and the
crank shaft near the boiler. The propelling device was a
sprocket pinion on the erankshaft with an approximately 30-inch
diameter sprocket wheel on the rear axle, which passed across the
rear of the boiler., The center portion of the large sprocket
wlieel is where the differential gears were attached. The driving
chain used at that time was of similar construction to those used
on the automobile trucks of today. The steering gear was of a
cone-taper roller construction attached to the front of the boiler
at a height on the level with the front axle. Two chains were
attached from this roller to this axle and were attached close
back of the wheel hubs on each side, the chain in question wrap-
ping around the roller several turns to allow winding on one
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side and unwinding on the other. The end of the roller shaft
was provided with a worm gear, and to move this a worm gear
pinion was attached to the end of the steering shaft—a con-
struction similar to that used on modern automobiles.

“The exhaust pipe from the cngines was led over the hoiler
and there entered the side of conical chamber, or smoke-hox,
above the boiler. In the stack opening at the vertex of the cone a
four-way exhaust nozzle was provided for the purpose of creat-
ing a good artificial draft.

““All wheels were made of wood. The front wheels had a
d-inch wide tire, whereas the rear was 6-inches wide with an
extra tire beside the original tire, binding the wheel. This tire
was fastened to wheel by means of bolts through a feller pro-
vided with a snake form of mud cork to prevent slipping.

““While the road wagon was under construction the state au-
thorities were notified of our intentions to enter the contest.
Legal steps were immediately taken to promote advertising and
the Governor appoint three commissioners as judges while the
road trial and test were undertaken. One of those selected was
a man by the nane of Smith, a mechanic from Green Bay. The
other two gentlemen the writer cannot reeall, but both were
experienced agricultural men. .

“Immediately Green Bay, Racine and some other cities re-
ported that similar road wagons were under construction to be
entered in the contest for this reward. In the Spring of 1877
or '78 the enfry was made.  The only two engines that made
the entry to undergo this trial were the Oshkosh and Green
Bay road wagons, for all other road wagons had dropped out.
The Green Bay road wagon was of a horizontal fire box boiler
type. The mechanism was very complicated, having a consid-
erable number of gears. Iowever, some credit must be given the
Green Bay road wagon designers for their construction of a front
axle steering knuckle similar to the ones which exist on the au-
tomobiles today. The writer had no knowledge of this being in
use before that time.

““When the time came for the trial, the Oshkosh road wagon
was shipped to Green Bay on flat-cars, for it was from here that
the trip started. It so happened that the Green Bay wagon
reached Oshkosh first, where a test- was made on the old fair
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grounds, hoth in racing and pulling freight. The Green Bay
road wagon with its gearing having a mechanism whereby vari-
ous speeds could be maintained therefore had the advantage of
higher speed on the road and lower speed for hauling freight,
whereas the Oshkosh road wagon had but one speed for pulling
freight around the city. This freight, incidentally, consisted
of several heavy trucks laden with water logged lumber.

“Tt was found that the pulling capacity of the two road
wagons was about equal, but when it came to racing on the fair
egrounds race track, the Oshkosh road wagon could not compare
with the speed of the Green Bay wagon. ITowever, when the
treen Bay wagon had gone halt way around, it came to a sud-
den stop owing to difficulties in the journals and gears, and the
Oshkosh wagon passed, making the circuit at an average of eight
miiles an hour.

““The next day the 200 mile road trip was continued, the Green
Bay wagon taking the lead by several miles until about half way
hetween Oshkosh and Fond du Lae, when the Green Bay wagon
stopped for repairs along the side of the roadway. The Oshkosh
wagon then continued the trip. All went well until within two
miles of Fond du Lac, when it was noticed that one of the front
wheels was running tight on the axle. After spending ahout
halt an hour in repairs, the trip was continued. The Green Bay
wagon was then far out of sight in the rear. Orders were then
received from the commissioners to continue our trip to either
West Bend or Janesville, when a halt was made to allow the
Green Bay road wagon to be loaded on cars at Fond du Lae and
shipped to either of these cities. Repairs were made and both
were again ordered to start. This time the owners of the Green
Bay wagon deemed it advisable not to use the fastest gear and
to use the next speed slower. This speed made the Green Bay
somewhat slower than the Oshkosh wagon, On reaching some
point ten or fifteen wmiles out of Madison, we were again re-
quested to halt until further orders from the commissioners.
The next day the Oshkosh wagon received orders to proceed to
Madison, where they arrived without difficulty with a record
averaging six miles an hour during the whole trip, or one mile
better than specified. The Green Bay wagon did not reach Madi-
son at all and on the contrary was shipped back to Green Bay.
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““‘Immediately after the test was made, the commissioners or
judges met and disagreed on the awarding of the prize. It was
then decided to refer the whole matter to the next legislature
for final action. During the next session of the legislature it
was decided and voted that $5,000 should go to the Oshkosh road
wagon, which was duly paid and divided among the four owners.

“*Frow the foregoing history it can be seen that Doctor J. W,
Carhart and the gentlemen from Oshkosh deserve the distinetion
ol being the first inventors of the self-propelling road vehicles in
a crude form. No doubt some of the readers recall to their mem-
ory the above facts as near as the writer can remember them. If
not correct I stand to be corrected.”’

The Weekly Northwestern of August Ist, 1878, reported the
contest, giving the whole distance as 201 miles and covered in
thirty-three hours and twenty-seven minutes, including stops for
wood and water. The last comment was, ““ We left Janesville at
2:30 P, M. and arrived at Madison at 10:30, No runaways or
hroken bridges were left to tell the tale, and six hours and thirty-
three minutes ahead of time.”

The schedule was as follows:

“Green
Miles “Oshkosh” Bay”
Green Bay to Appleton............... 29 6:05
Appleton to Oshkosh.................. 20 3:30 SREY
Oshkosh to Waupaca..,................ 36 6:25 4:30
Waupaca to Watertown............... 3 4:30 4:40
Watertown to Ft. Atkinson........... 22 2:10 3:10
I't. Atkinson to Janesville............. 22 3T 4:15
Janesville to Madison................. 40 7:27
201 33:27

Could judges and others who in 1878 witnessed the trial of
the two machines and saw the ““Oshkosh’ arrive alone at Madi-
son, have seen the farm tractor demonstration recently held, with
its hundreds of machines, and also the thousands of motor ve-
lcles on the streets, not only from all parts of Wisconsin but
from other states, it would have seemed like a dreamn come true.
The tractor is now successfully operating ¢n many farms, and thig
scason will witness more than 112,000 motor vehicles upon the
highways in the state of Wisconsin, where in 1875, the legisla-
ture was offering $10,000 to the ecitizen who might produce one.
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TIE INSTALLATION OF A SUBMARINE CABLI ACROSS
TIIE GOLDEN GATE *

By S. J. LissURGER, E. E. '03

One of the latest engineering feats of the Pacific Gas and Electric
Company of San Francisco has been the completion of a circle of elec-
tric transmission from the mountain power plants direct to San Fran-
cisco by means of the recent installation of a submarine cable system
across the Golden Gate. This work lLas demanded considerable skill
and ingenuity on the part of its constructors, and the description of
the encountered difficulties and the work involved is brought forth in
the following article.—EbpIton,

In May, 1915, it was finally decided to carry out this project
that had laid dormant so many years. To accomplish this, it
was necessary-— :

First—To extend the 60,000 volt Cordelia-San Rafael steel
tower line from San Rafael to Sausalito, and to ercct at that
point a step-down sub-station.

Second—To build a pole line 4,500 feet long from the sub-sta-
tion across the government reservation on the Marin shore to
the cable landing at Yellow Bluff.

Third—To lay two submarine cables across the Golden Gate,
a distance of approximately 13,000 feet,

Fourth—To ercet a cable terminal house on the Presidio shore
in San Francisco and to extend four underground ecables to
sub-station “*F,”” a distance of about 6,500 feet. This installa-
tion was designed to deliver into San Francisco 18,000 H. P. of
hydro-electrie energy.

As the voltage of the San Francisco distributing system was
11,000 volts, it was desired to make the cable installation 11,000
volts to conform with this. It was advisable and, incidentally,
necessary to eross within the forbidden anchorage arca hetween
the Presidio shore and the Fort Baker shore in Marin. Consid-
ering the water conditions and shore landings and also the fact
that it was the shortest distance between the high-tension sta-
tion on the Marin shore and sub-station ‘¥’ on the San Fran-
cisco side, this was selected as the best route.

# Reprinted from the Pacific Service Magazine of the above-mentioned
company.
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METHOD OF INSTALLATION

In considering the installation it was known that the cable of
the size required could not be made in one continuous length
and that it would be necessary to make at least ten splices for
the completed cable. Furthermore, the problem of how to reduce
splice and joint tension in the laying of the cable became a most
important problem. This is due to the fact that experience has
well demonstrated that it is impossible to lay successfully a ca-
ble which hag been spliced on shore and mounted on a reel be-
cause the temsion in the joints invariably results in electric
failure of the splice. Not only this, for in making this.installa-
tion consideration had to be given to the six-knot tide which
prevailed in this channel, to the depth of the water, which ex-
ceeded 200 feet, and to the possibility of ships’ anchors fouling
the cable in the event of having to drop anchor in the vieinity.
The question of repairing the cable should failure at any tine
oceur, was also important, since the strain in lifting it from a
two hundred foot hottoin would be excessive,

It was, therefore, determined to use the messenger method of
installation which had been used and successfully developed by
Mr. A. J. Pahl of San Francisco. In this system a steel rope,
known as the messenger, is first laid from shore to shore and
anchored securely at both ends. This rope can be laid quickly
when tide conditions are favorable and serves as a guide line for
laying the power cable. When ready to lay this cable, the mes-
scnger is picked up at the shore end and is laid across a barge
on which are mounted the reels for the power cable and an or-
dinary grip such as were formerly used on street railway cable
cars. 'The messenger cable passes over sheaves and through the
grip, which is operated by one man. At his will the mos-
senger is allowed to slide through or to be clamped in the grip,
and thus the operator absolutely controls the movement of
the barge while it is being towed across the water by a launch.
It should be understood, of course, that the messenger cable
must be of sufficient size to withstand all strains imposed upon
it and that the power of the launch towing the barge must not
b in excess of the holding power of the grip.

With the messenger laid over the barge, the launch proceeds
to tow at a rate determined by the man at the grip. As the
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power cable is paid out, it is attached to the messenger until a
whole length of cable has been sunk. At this point the barge is
anchored fast to the messenger, a splice is made at sea, and the
towing procceds. This operation is continued until the barge
(which in this case held four reels of cable, approximately 5,000
fect in length) is empty. The free end of the cable is then sealed
with a special lead sealing cap, securely attached to the messen-
ger, and lowered into the water, after which process the barge
returns to shore, underrunning the messenger to receive another
load of eable. When ready to start laying again, the messenger
ig picked up at the free shore end, laid across the barge, and
underrun until the free end of the cable comes up, when the
splicing and laying is repeated as before. In this manner, the
messenger takes all the strain and relieves the cable and all joints
of tension.
THE MESSENGER AND ANCITORS

The messenger in this case was a thirty-seven wire galvanized
steel strand one and three-eighths inches in diameter, in one con-
tinuous length of 14,000 feet, having a breaking strength of
ninety tons and weighing about four and one-half pounds per
foot, so that the total weight of each messenger on the reel was
approximately thirty tons.

Since there is no beach on the Marin shore and since the bluff
rises in almost perpendicular fashion for over 120 feet, the land-
ing at Yellow Bluff was by no means ideal. In order to anchor the
messengers at the base of this bluff and just above the water’s
edge, short heading tunnels were driven into the rock about fif-
teen feet, and in these the anchor sheaves were located and held
in place by concrete enclosure. The two tunnels, one for each
cable, were located about 100 feet apart. The anchorage on the
San I'rancisco shore was constructed on a sandy beach about
100 feet from the water’s edge. On this account, the design was
somewhat different from the others, although the iron structure
in all the anchorages was the same.

To hold the messenger in the anchorage, a series of three holt
and single bolt clamps were used and over these, a mass of melted
zine was poured in order to assist the clamps. The bridge socket
type of anchor was not used, for the reason that it might be de-
sirable to change the tension in the messenger at some later date.
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The anchorages were designed to withstand a tension equal to
the maximum strength of the messengers.

THE POWER CABLE

The submarine cables were three-conductor, 250,000 C. M. cop-
per, each conductor having an insulation of 6/32-inch thirty per
cent. Para rubber, over which was placed a 4/64-inch layer of
varnish cambric. These three conductors were laid together
in circular formm with a jute filler, and over all a 10/64-inch var-
nish cambric belt was applied. The enclosing sheath was 5/32-
inch layer of pure lead, over which two 1/8-inch layers of jute
were applied. The latter substance was used in order to form
a cushion for the wire armor, consisting of forty-two wires of
No. 4 B. W. G. extra galvanized iron wires. Over all was placed
a 4-ineh layer of jute with a layer of sand and asphaltum for
mechanical protection. The shore ends were of the same specifi-
cations as the main submarine cables, except that the conductors
were 300,000 C. M.

Bach cable contains a twisted pair of telephone wires, of No.
12 B. & 8. copper, insulated with varnish cambric 2/32-inch
thick, cotton braided and laid in the jute filler between the con-
ductors and the outer belt of varnish cambric in the cable. In
order that no ground be introduced into the cable, the telephone
wires were protected at both ends by means of telephone insulat-
ing transformers. The shore ends were each 800 feet long, the
main power cables being manufactured in lengths of 1,275 feet
to the reel. The length of each completed cable was 13,250 feet.

The specifications required a test pressure of 30,000 volts for
thirty minutes at sixty cycles, between conductors and be-
tween conductors and ground., This test was to he applied
at the factory before leading and the same test after lead-
ing, except that the pressure was to be 25,000 volts under
the latter condition. The telephone conductors were required
to withstand a test pressure of 4,600 volts between conductors
and between conductors and ground. The cables withstood
all tests and on the final hreakdown test required 100,000
volts to puncture between the conductors of the main cable and
46,000 volts to puncture hetween the eonductors of the telephone
cable. The 250,000 C. M. cable was four inches in diameter and
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weighed nineteen pounds per foot, whereas the shore end was
four and one-quarter inches in diameter and weighed approxi-
mately twenty-two pounds per foot. The weight of the cable
and the reel was approximately fifteen tons and the combined
weights of the messenger cables, power cables and the reels ap-
proximated 380 tons. Incidentally it required fifteen flat cars to
transport the entire shipment from the factory.

CABLE TERMINALS AND ANCIIORAGES

For a distance of thirty feet from the Marin shore the power
cable was not attached to the messenger but was conducted
through a c¢hannel which had been dug through the rock. Trom
this position, moreover, the cable was housed in an iron pipe and
completely embedded in the water at the shore line to protect it
from wave action. As mentioned heretofore, the bluff on this
shore is very steep, and it was on this account necessary to ereect
along the face of the bluff a series of concrete pillars approxi-
mately every ten feet. To these piers a channel iron was fastened.
and to this were clamped the eable and a cover of heavy gal-
vanized ivon. At the top of the bluff the cable was laid in a con-
crete trench beneath the ground line. Although no attempt was
made to anchor the main cable at the base of the bluff, it was
found quite necessary to use cable anchors at the top. These
anchors were of special design suited to this purpose. The sub-
marine cables were terminated on separate riser poles, 25,000
volt Davis open air terminals being used for potheads for pro-
teetion of the cable ends. On these riser poles, telephone in-
sulating transformers were placed.

On the San Francisco shore the cable anchors were attached
to the same conerete foundation as that used for the messenger,
the type of cable anchor being the same as that used on the
Marin side. As the beach is sandy, the cables were embedded be-
neath the water line, approaching the terminal house through
a short concrete tunnel.

All metal used in the anchorages and protecting the cable at
the shore ends was given a thorough coat of rust proof material,
and all duets and trenches were built in such a way as to insure
the free cireulation of air around the shore end cables, In this
manner a minimum temperature was secured.
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TESTING EQUIPMENT

In order that the eable be tested as the work procecded a test-
ing station was erected in a temporary shed built on the Marin
shore and a 2,200 volt line extended from Sausalito to the cable
landing. This station had a capacity of 200 k. w. at 22,000 volts
and was cquipped with a suitable water rheostat for voltage ree-
ulation.  Each length of cable laid was tested with a egger,
and when three Iengths were spliced they were subjected to a
two minute test from the testing station at a minimum pres-
sure of 20,000 volts hetween eonductors and between conduetors
and ground. Wlhen one complete cable had been laid it was sub-
jected to a test pressure of 22,000 volts for three and one-half
minutes between conductors as well as between conductors and
eround.

CABLE LAYING EQUIPMENT

The barge used in the laying of the cable was of 125 tons ca-
pacity, seventy feet long with a beam of thirty feet, and when
leaded had a frechoard of about 5 feet. When laying the mes-
senger the axis of the reel was parallel to the short axis of the
barge, and a 100 horsepower launch was used for towing. The
same barge was used when laying the eable, but the cable reels
were mounted with their axis parallel to the long axis of the
harge; in this way the barge was least affected by the prevail-
ing action of the tide and the waves in the channel. The tow
for the cable-laying equipment was a 50 horsepower launch.
IHHowever, during very heavy tide run, two launches were neces-
sary for towing the equipment.

On both sides of the barge grooved east iron sheaves, 40 inches
ir diameter, were securely fastened to the deck, a rigging being
provided to prevent the messenger cable from leaving the sheave
no matter what position the barge might take. The cable was
fed from the reels around rolls through the serving machine to-
gether with the messenger cable, the two being tied together by
the machine in question.

This serving machine, which was driven by a gasoline engine,
consisted of two cireular iron rings mounted in an iron frame,
the rings being made to revolve by a frietion drive so arranged
that the machine could be stopped or started by the movement




The WISCONSIN ENGINEER 17

of a hundle. Removable jaws in the ecast iron rings were pro-
vided so the machine could be slipped over the eable and the mes-
senger. Two spools of No. 6 galvanized iron wire were held be-
tween the rings and the outer edges. In this way when the cable
and the messenger were allowed to travel through the serving
wachine, the rings were made to revolve and the machine would
wind around the cable and the messenger a serving of the two
wires. Every twenty feet the movement of the harge was stopped
hy means of the grip and a considerable number of turns wound
around the cable and the messenger at one point. This was done
to secure the attachment of the cable to the messenger at least
every twenty feet in the event of the breaking of the serving
wires between these wraps. Formerly the work of serving was
done by hand entirely and was a slow and tedious process. How-
ever, with the development of the serving machine for this in-
stallation the work was greatly facilitated and much betfer per-
formed. The speed of cable laying was about eight feet per
minute.
THE JOINT

After a length of eable had been laid out, the messenger was
made fast in the grip on one side of the harge, while on the other
side the messenger and the cable were lashed to the sheave. To
make the joint mechanically strong, it was necessary to lap the
armor for fifteen feet; and in order to get sufficient armor for
this lap it hecame necessary to cut off fifteen feet of cable from
that end which projected from the water. This armor was then
folded back and held in place and shape by means of holding
rings, it being necessary to maintain the original shape ol the
armor to obtain a good fit when laying it hack in final position.

The copper conductors were sweated together; four layers
of pure rubber tape were applied over each conductor; and over
this alternate layers of forty per cent. and thirty per cent. Para
rubber tape were wrapped until the insulation on cach conductor
was approximately fifty per cent. greater than the original rub-
ber insulation. Over the rubber tape seven layers of high grade
varnish cambric tape were applied. The telephone conductors
were then spliced and treated with varnish canbric for insula-
tion. In order to lessen the induction in the telephone system,
the twisted pair was transposed at every joint, so that in the
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completed cable the telephone pair lay.first between legs 1—2,
then 2—3, and then 3—1. Varnish cambric spacers were now
inserted between the power conductors and the whole joint made
ready for the lead sleeve. Following this process, a single lead
sleeve, 415 inches in inside diameter by 5/16 inches thick and
24 inches long was wiped to the main sheath. Immediately after-
wards, the joint was filled with ozite, poured at a temperature of
460° I, This size of the sleeve insured a belt of approximately
one-half inch of compound around the joint between the insulation
and the sleeve. The temperature at which the compound was
poured served not only to fill every crevice but to vuleanize the
rubber tapes on the conductors in such-a way as to form a homo-
geneous mass equal almost in quality to the original insulation.
After this was done, the joint was sealed and wrapped with bur-
lap dipped in hot insulating compound over the splice, care being
taken to fill the space at the point of wiping in order that there
appear no humps between the cable proper and the splice. This
was necessary owing to the fact that any unevenness at this point
made the replacing of armor and the serving wires quite difficult.
The armor wires were then brought back into place and the
serving machine was again brought into action as before, except
that the serving wires were now fed through slotted bars at-
tached to one side of the cireular revolving cast iron rings, Since
the barge was held fast to the messenger, the serving machine
was mounted on rollers, and as the serving wires were laid over
the joint, the machine foreed itself along. Every twelve inches
the serving wires were soldered together to protect against the
wire unwrapping for any distance in case of its breaking. ITere
again the serving machine acecomplished in one hour the work
that was formerly done in eight hours by hand. After the jeint
“had been served it was carefully paid overboard, every effort be-
ing used to protect it against undue strains. The cable was not
attached to the messenger for a distance of about eight feet on
each side of the splice, and thus the splice was allowed freedom
of movement independent of the messenger. With prevailing
wind and tide conditions it required on an average twenty-four
hours to pay out one length and to make a splice. There were
cleven splices for cach completed cable,
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LAYING THE LAST LENGTH

Cable laying was continued in the manner described until
within approximately 800 feet of the shore, at which point the
cable was sealed, attached to the messenger, and dropped over-
board. The barge was then towed to shore and turned around,
after which the messenger was again picked up and the shore end
pulled into the beach. After the shore end was made fast cable
laying was resumed, the shore end being paid out until the end
that was dropped overboard appeared. At this point, the final
splice was made; the cable and the messenger were then under-
run to a point midway between the two splices, hoisted over the
reels and then gradually lowered to the bottom by means of
ropes. This method was pursued, since it was the easiest way hy
which the shore end could he handled. Furthermore, there was
no diffieulty in handling this because enough slack had been left
near the shore to allow hoisting overboard as above described.

PROGRESS OF THE WORK

As the prevailing trade winds and fogs are at their worst dur-
ing the summer months, and as the winter storms usually com-
mence early in December, it was necessary to prosecute the cable
laying during the months of September and October. All equip-
ment being provided and having consulted all tide tables, the first
messenger was laid on the morning of September 18. Tiaying of
the power cable was commenced September 26 and was finished
on the afternoon of October 7. The work on the second cable
was started October 16 and completed and tested on Oectober 30.
Extremely heavy tide runs occasioned considerable trouble, the
force of the tide being strong enough to cause the messenger to
slip in the temporary anchors while the barge was near the cen-
ter of the channel. This indicated that the force of the tide was
sufficient to move the messenger cable, which between bar and
shore amounted to a weight of twelve tons, in addition to the
frietion of the cable on the sandy bottom and the holding power
of the temporary clamps. In the meantime work on the terminal
house and the land cable connections was heing rushed, and the
tie-in between sub-station ‘‘F’’ and the submarine cables was
completed and the voltage applied from the San Francisco on
November 5.
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It would be amiss at this time not to mention that the work
of laying the cables was let by contract to Mr. A. J. Pahl, to
whose expericnce and efforts much of the success of this work is
due. The construction of the anchorages and the terminal houses
was under the charge of our civil engineer, Mr. H. . Vansano.
To Messrs. Jollyman, Thompson, and those engineers of our staff
who assisted in this diffieult undertaking, the thanks of the writer
are given,
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DEVELOPMENT OF ENGINEERING SHOP (COURSES AT
WISCONSIN
A. L. Gonbann
Superintendent of Shops

Thirty years ago there were required nine hundred and Torty
hours of shop-work in the mechanical engineering course. This
included the design and construction of a ‘senior medel,”” which
at times, was rather a pretentious undertaking. Some of the
more elaborate of these models were a steam hammer which is
still giving good service, a gas engine with slide valve toreh ig-
nition, a vertical straight line engine with balanced slide valves,
a compound pumping engine which was the principal unit of
University pumping engine’ for cighteen years, and a twelve
inch stroke, Whitworth quick-return shaper.

Twenty-five years ago the shop-work requirements had heen
reduced to seven hundred and twenty hours. The electrical en-
gineering course had been established, and the time formerly de-
voted to shop-work had been used to provide opportunily for
broader education in other engineering subjects.

This policy of transferring time to other subjects has pro-
gressed until at present we have three hundred and sixty hours
of work required in the University. In addition, however, there
are required not less than seven weeks of commercial industrial
practice,

With this lessening of the time given to shop-work has come
the necessity for more intensive instruetion. At first the more
advanced courses were dropped or shortened, while clementary
courses were continued with little change; but with continued
study of the subject, what seems to be a fair balance has been
secured. Moreover much study has been given to the improve-
ment in methods of instruction and in conditions under which
instruction is given. Iormerly, a large amount of individual
instruction was given, and in consequence, less ground was cov-
ered. At present, in all elementary courses the same work is
required of all members of the class, and the instruction is given
by a demonstration lecture calculated, when possible, to provide
instruetion in work which shall require from one to one and one-
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half hours. Iollow-up instruction to correct misunderstandinzs
and mistakes is generally individual in character but if there
seems to be general trouble with any one feature, a group or
the whole class may be assembled again for further instruction.
The demonstration lectures are given by each instruetor for his
classes.

The general purposes of the courses in shop-work are: First,
as an essential meechanical engineering subject, to acquaint the
student with the principles and the elements of the methods of
metal manufacture; second, as a subject correlated to machine-
design, to provide the knowledge of construetional methods neces-
sary to intelligent machine design; third, as an educational prin-
ciple, to provide a manual training course. It is neither con-
sidered possible nor important that skill be acquired, but pro-
gressive excellence of workmanship is expected and generally
secured.

Thirty-eight eredits, including wmilitary drill and physical
training, are required in the first year. Of these, four credits
are shop-work, requiring two hours per week or about one hun-
dred and twenty hours for the year. In the second year, three
eredits, or about ninety hours; in the third year, two credits
for about sixty hours, and in the fourth year, three credits again
are required.

The courses in the first year, fivst semester, are: clementary
pattern making, one credit, forging, one-half eredit, and bench
work in iron and steel, one-half eredit. The pattern-making does
not begin with any exercises in the use of tools, but takes up the
subjects of draft, finish, and shrink at once. By the use of baked
sand and linseed oil molds, cut in section, the uses of the pattern
are shown, while in a molding tub kept in the lecture room for
this purpose a mold is made so that the student need not lack
for a clear understanding of the funection of a pattern. Some
elementary instruction in mechanical drawing must be included
in the first few lectures, until the regular classes in mechanical
drawing have passed the lettering stages and have taken up pro-
jection, sinece in the pattern shop, the student works from
sketches which he copies from the blackboard into his note-bhook.

Since the aim is to develop an understanding of the subject,
rather than skill in performance, the student uses bench tools for
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only a part of his work. IIe uses both the band-saw and dise-
erinder to gain the contrast in methods and in order to cover a
larger variety of work. About the middle of the semester he
finishes his bench problems and goes to the foundry to mold
them. This often develops the necessity of correcting his pat-
terns for draft and smooth finish. After this he takes up sev-
eral lathe problems, including a two piece pattern to he turned
with a tenon and reecess. He also finishes several eylindrieal or
dise-shaped patterns on the dise-grinder and in this way learns
the advantages of this method over the lathe. The student also
molds up these patterns in the foundry. Whenever possible dur-
ing the semester several heats arve taken off in this foundry,-and
most of the students have opportunity to wateh this work. The
advanced pattern making and foundry course, which comes in the
fourth year, will he described later. .

The course in forge work includes all the standard processes,
but owing to the fact that this course uses only about fifteen
hours, there are fewer exercises than were formerly included.
In welding, one ring weld, one two-picce weld and three chain
links are made. In tool steel forging, a chipping chisel, a cape
chisel, and a prick punch are forged and tempered. In braz-
ing, a ring joint is brazed. This course was reduced from forty-
five hours to fifteen in order that the other thirty hours might
be available in the fourth year for a course in heat treatment of
steel.

The course in hench work, also of fifteen hours, includes ¢hip-
ping, filing, polishing, drilling, tapping, thread cutting with
dies, and bhending and fitting thin metal. Part of the surfacing
is done on the dise-grinder to contrast hand surfacing, the cidest
and most expensive method, with dise-grinding which is the lat-
est and by far the cheapest method,

In the second semester of the first year elementary machine
work is taken up. About thirty hours is given to lathe work
and as much to planing, milling, and gear cutting. The lathe
work includes the manufacture of planer bholts, a hand screw-
punch with cast iron spindle, and gear blanks. This includes
almost every standard lathe operation, and in this, a moderate
degree of accuracy 1s always required. The planer bolts are
made in pairs, a short one and a longer one, and usually the one
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threaded first is not usable. Satisfactory performance is gen-
erally secured with the second bolt. Gear blanks may he under
size; this is allowed for in cutting the teeth, and the emphasis

Second Year Shop Work

is thus given to the fact that the piteh diameter is the impor-
tant dimension of a gear. The gears eut are, a “‘spiral’”’ (or
belical) gear, a bevel gear and a worm gear. The spur gear
has been omitted for lack of time, as all the principles involved
are ineluded in the others. To hasten this work, the students
work in pairs when cutting gears, and the time saved in set-
ting up the machines, as well as their discussions of the points
involved, generally results in a better understanding of the
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work. All gears are finished completely and are tested on fix-
tures prepared for that purpose. In all of this work the stu-
dents grind their lathe and planer tools, but not their milling
cutters.

Third Year Shop Work
Tnasmuech as many of the students seek employment in ma-
chine shops during their stunmer vacations, there is an advan-
tage in giving instruction in machine work during the first
vear. The students have greater confidence in soliciting em-
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ployment and often secure a better class of work. Moreover
they are able to understand far more of what is going on in
the shops during their employment.

In the first semester of the second year sixty hours are given
to tool making. This includes the making of a tap, a reamer,
a punch, and die, a mandrel, and one or more milling cutters.
Greater accuracy is required in this work. The hardening and
tempering is of a more delicate character than that done in
the first year forge work. The eutting edees produced on these

Senior Pattern Work

tools are different from thoese which were produced on the
lathe and planer tools. The operation of the universal grinder
and the grinding of reamers and milling eutters imparts a keen
impression of accuracy of measurements, although nothing
like the acenracy involved in fine gauge making and work of
that character is attempted. During ihis semester also, thirty
hours is given to foundry work. Beneh molding, core making,
machine molding, and cupola practice are taken up.

In the first semester of the third year sixty hours have been
applied to individual work in machine construction. Those
students who have desired to make any particular piece of
work have been given instruetion in such work. A number of
students have made small launch motors, in which ecase they
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purchased their own material, This has required electing addi-
tional shop work. But {he outcome has frequently been such
that the pressure of other work has resulted in neglecting the
work on the motor, and this would be sold in an unfinished
condition to some other student.

Beginning this year, this third year shop-work course will
be, not a problem in machine construction, but a problem in
manufacturing a single exlinder row-boat motor. Manufac-

Ready to Pour in the Foundry

turing problems have been taken up in the past, for a wood-
turning lathe was manufactured here for several years. ITow-
ever, the objection was made to entering the commercial field
on this basis. so this work was dropped. In the manufacture
of the row-boat motor, a number of motors equal in number
to the students in the class, will be carried through to eom-
pletion. Each student will perform his assigned tasks on all
the motors. With this division of labhor, and with properly
developed metlhods, the motors should he completed and tested
out in the allotted time. Tach student of the class may become
the owner of one of the motors by paying for the materials.
No accumulation of finished motors in stock is anticipated.
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The time study, cost accounting, inspection and shop engi-
neering of the above course will constitute a problem in shop
management for the fourth year students. This will involve
the division of these activities among the students of the class.
Reports on articles in eurrent technieal periodicals and in
treatises on these subjects will be taken up in seminar. Re-
ports on the progress of the work in the shops will be taken up
in the same manner, the object heing to develop interest in the
problems of shop management and in the literature of the sub-
Jeet, rather than advoeating or practicing any particular type
¢l management,

In the second semester of the fourth year thirty hours are
given to advanced pattern making and foundry practice, and
a like amount of time is given to heat treatment of steel. In
the pattern and foundry course the students work in groups
of three or four, and each group selects one of the various prob-
lems offered. These have heen in the past a Corliss engine
evlinder, core-boxes for same, patterns for a one-million gallon
centrifugal pump, a frame for a key-seating machine, or skeleton
patlterns for pipe els. Problems particularly adapted to plas-
ter of paris patterns arve always included, since this offers a
wide field for fruitful development, large patterns with sur-
faces of revolution being often finished in less time than would
be required to prepare and glue up the material for a wood
pattern. Sweep molding and further instruetion in cupola
practice is taken up also, and all the problems undertaken are
diseussed from time to time by the whole class. The students
have by this time finished their courses in machine design, and
the fact that constructional problems in machine design are
shop problems is kept in mind and emphasized in this work.

The eourse in heat treatment involves the operation of oil-,
gas- and eclectrie-furnaces and the nses of hase metal thermo-
couple pyrometers and optical pyrometers. The study of the
thermal eritical points in tool steel is also taken up. The ef-
feets of both good and bad heat treatment is investigated by
means of the scleroscope and ball test. Carbonizing of mild
steel, both in the box and in the eyanide bath, is performer
and various heat treatments subsequent to carbonizing are
practiced with investigation and diseussion of the results.
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Hardening, tempering, and annealing under various conditions
are performed, and careful records of temperatures and treat-
ments are made for comparison of results. The students work
i groups ol three taking turns as recorder, observer and oper-
ator. A first report is turned in for the group at the close of
the experiment, and after being checked it is returned and final
reports with charts are required of each,

There are required for graduation 14 hours of shop. and in ad-
dition to this, all courses in engineering require some summer
work. That of the mechanical engineering course termed com-
mercial industrial practice, is not less than seven weeks of con-
structional work, performed preferably with some establish-
ment having a well developed system of diseipline and methods,
the principal object sought here being to acquaint the student
with commercial conditions and to give him experience in se-
curing employment. Civil and mining engineering students for-
merly took wood-working and forge work, but now are not re-
quired to take shop-work. Chemical engineering students take
the first wvear’s work of four credits or about one hundred
twenty hours. Electrical engineering students take the first
vear’s work and the tool-making course of the second year, mak-
ing a total of ahout one hundred eighty hours or six credits.
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THIS NEW RESERVOIR FOR THE IHYDRAULICS
LABORATORY *
By Cuarres I. Corp
Associate Professor of Hydraulic Engineering

One of the needs of the Hydraulics Laboratory of the Uni-
versity ol Wisconsin has been a good supply of water under a
moderate but very steady head. This need has now been met
by the completion of the new concrete reservoir located on the
bluffs rising just shoreward from the laboratories. At the se-
lected site, the ground elevation is approximately seventy feet
above the level of Lake Mendota, giving a head of over fifty feet
in the laboratory. .

The reservoir, cireular in form, has a capacity of 220,000 gal-
lons. The inside diameter is fifty feet and when filled to maxi-
mum capacity, the water is fifteen feet in depth. Figure 1 is a
photograph of the reservoir as one views it from the campus,
looking toward the lake. As can be seen, it is covered by a flat
reinforced concrete roof, surrounded hy a parapet wall thirty
inches in height. As the ground is sloping, the top of the para-
pet wall on the lower side is six or eight feet above the surface,
but just level with it on the upper side. Along this side, for
about one-sixth of the circumference, steps are substituted for
the wall, and thus onc is enabled to descend directly onto the
reservoir roof. An excellent view of Lake Mendota can be had
from here, and the addition of seats other than the wall would
make it an even more popular resting place and observation
point.

CONSTRUCTION

Before excavating was begun, 1t was expected that the earth
would be firm enough to be used as the outside form for the con-
crete wall, hut a very fine sand was encountered three or four
feet below the surface, making it necessary to erect both an in-
ner and outer form for the wall. Tn constructing, reinforce-
ments were put in place and the forms carried up to the top of
the main reservoir wall. Wooden spacing blocks were used to

# J, Roherty, contractor.
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separate the forms, the tension in the binding wires being suffi-
clent to hold them in position. As the concrete was poured,
these blocks were knocked loose hy a heavy weight on the end
of a rope and thus removed. For all purposes, a wet mixture
of 1:2:4 concrete was used.

This construction was done in the middle of winter, and to
prevent freezing a tent was erected over the reservoir and the
whole tent kept warm by fires in salamanders placed in the hot-
tom of the pit. All materials were heated before mixing. After

the outer eylindrical wall was poured, forms were built in for
the cclumns to support the roof and for the roof itself. The
parapet wall was built up at the same time, whercas the floor
or the bottom of the reservoir was poured last. Reinforcing rods
had been lelt extending irom the wall at the hottom in order
to take cave of the tendency of the floor to hreak away at the
juncture of floor and wall.

When the forms were removed after two or three weeks. the
interior appearance was very good, and except for one or two
small patehes, the materials appeared well mixed. When com-
pleted and tested, a leakage of fifty cubic fect per hour through
the walls was found. The grealer part of this, however, was
through the one or two defective places evident when the forms
were removed.  These were mended and the reservoir made prac-
tically water tight by two coatings of 1:1 cement and sand
mixed to a thin consistency and thrown on with a brnsh.
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RESERVOIR DETATLS

Figure 3 is a drawing which shows the various details of
the reservoir. As may be seen the vertical wall is eighteen inches
thick at the bottom, tapering to twelve inches at the top. It is
reinforced by hoth longitudinal and vertical bars, but some de-
pendence is also placed on the earth work that surrounds the
reservoir. The Hat slab roof is designed to carry a live load of
130 pounds per square foot. It is supported in reinforced con-
crete girders which rest upon columns.

1

SECTIONAL ELEVATION

GENERAL PLAN I——_ -:w:
Fig, 2.—General Elevation

The Sli])l)l:)" pipe, which is ten inches in diameter, passes be-
neath the floor of the reservoir, turning up through it at the
center of the tank. Tt is surrounded at this point by a rectangu-
lar block of conerete to prevent leakage. The discharge or de-
livery line, which is sixteen inches in diameter, enters the reser-
voir four feet above the floor. Two pipe flanges are attached to
it and are embedded in the body of the wall through which the
pipe passes to insure a permanent water-tight joint. This pipe
terminates in the interior with a long sweep elhow whose lower
end is just level with the floor line. At this point a sump has
been made in the floor.  This sump is provided with a drain



The WISCONSIN ENGINEER 33

which terminates in a valve at the bottom of the observation pit.
This observation pit is constructed just to one side of the point
where the delivery line passes out of the reservoir. It is four
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Fic, 3.—Reservoir Details

feet by four feet on the interior and extends from the top of
the reservoir wall to a depth somewhat below the level of the
floor line. In the bottom is a tile drain to carry off any water
which may escape into it. Leading from this pit, through the
reservoir wall and beneath its floor, there extends an inch and
a quarter pipe which turns up through the reservoir floor about
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lu enty- hu ft’(t from the p1t and tw elve to ﬁfteen feet from the,
reservoir supply line. Attached to this pipe in the observation
pit is a riser to which are fastened gauge glasses at various ele-
vations. .\ single brass scale, reading to hundredths of a foot,
extends from a point opposite the floor level to the top of the
pit, and is so located with reference to the gauge glasses that
by means of a vernier, the elevation of the water in the reservoir
may be read to the nearest one thousandth of a foot.

A piezometer connection leads from the ohservation pit to a
point on the delivery pipe about fifteen feet from the reservoir.
Furthermore there are at present four openings into the reser-
voir blanked off. These are intended for future gauge connec-
tions to make possible the investigation of pipe entrance losses.

CONNECTIONS TO THE LABORATORY

Two pipe lines connect the reservoir with the laboratory, one
a ten-inch supply and the other a sixteen-inch delivery. These
are hoth asphalt covered, spiral riveted pipe. In the laboratory,
the ten-inch line terminates in a twelve-inch line into which
water may be pumped either from the University pumping plant
or from the pumps of the laboratory. The sixteen-inch delivery
pipe leads to two turbine water wheels in the lahoratory and is
also arranged so that other connections may be made to it. A
gate valve is placed in the line about fifteen feet from the lab-
oratory, by means of which any head from zero to the available
maximum can he maintained in testing. To make it possible to
observe the water level from the laboratory when both the sup-
ply and delivery lines are being used, a one-inch pipe laid in the
same trench with the larger pipes, leads from the observation pit
to a gauge within,

CALIBRATION

The reservoir has been carefully calibrated so that the amount
of water discharged from it between any two gauge readings
may be accurately determined. This was done by first filling it
and permitting the water to flow in small increments into a cali-
hrated tank in the laboratory. The latter tank was calibrated by
pouring into it weighed quantities of water. In this way the
quantities of water for every one-tenth to two-tenths drop in
the reservoir water surface were obtained.
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ADDITIONAL ADVANTAGES

Previous to the completion of the reservoir, it was very diffi-
cult to calibrate the larger weirs and usually necessary to resort
to indirect methods. With the present reservoir a weir located
at any point in the laboratory can be readily and accurately
calibrated.

The question has arisen as to the accuracy with which laws
between the head, discharge, power, ete., of turbines may be ap-
plied when comparing their performances with different heads.
Using the reservoir as the supply, tests are now being run in the
laboratory to obtain experimental data on this point.

As indicated above the reservoir supplies a steady head for
routine class work and makes it possible to conduct accurate ex-
periments on entrance losses into pipes, on pitot tubes, and nu-
merous other practical hydraulic problems on which informa-
tion is needed.




ALUMNI LETTERS

TEN YEARS OUT
E. T. Howson
Editor, Railway Maintenance Engineer

AN ENGINEER IN EDITORIAL WORK

Within recent years, the experience of engincering graduates
in fields other than those which are strictly engineering has
widened materially, For this reason the experience of the writer
sinee graduation may be of interest to engineering students now
in the field, as indicating a possible line of activity for them.

Ilaving my work in advance of graduation requirements I left
the University on May 1, 1906, to take a position as resident en-
gineer in charge of twenty miles of heavy reconstruction work on
the Chicago, Burlington & Quiney in Central Illinois, returning
for graduation to secure my degree. During the next three years
I was in charge of several construetion and maintenance of way
projects for the same road in various parts of Illinois. On Aug-
ust 1, 1910, 1 was appointed division engineer of the La Crosse
division. extending from Savannah, Illinois, to Minneapolis. T
was in charge of maintenance of way work and of the construe-
tion of second track which was then being started. This con-
struction involved the building of the large freight terminals in
Savannah, Illinois, and at Lia Crosse, Wisconsin, and the build-
ing of about filty miles of second track, including a considerable
amount of realignment.

On Fehruary 1, T left direct railway service to become engi-
neering cditor of the Railway Age Guzetie, in charge of the engi-
neering department of the weekly section, and the contemplated
monthly Maintenance of Way Section, which was started four
months later.  On June 1 of this year, this Maintenance of Way
Section was transferred into the Railway Maintenance Engineer
under my direction as editor. In the five years of cditorial work
opportunity has heen offered to visit the important construction
and maintenance of way work in all parts of the United States
and Canada and to become familiar with the important engineer-
ing developments, In writing on subjects of this character one
has also been required to study into them more deeply and to
investigate many problems which otherwise would be passed by.
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NINE YEARS OUT
R. B. AXTIHONY
General Manager, E. A. Wilcor Co.. Chicago
ENGINEERING A8 A GOOD TRAINING FOR MANY KINDS OF WORK

On graduating I aspired to take an apprentice course with
one of the large electrieal manufacturing companies, hut on ac-
count of the existing business depression these concerns were not
adding to their forces. I'rom what I have learned since, the ap-
prentice course gives much to the company and little to the
young engineer,

My first and only job was that of sales engineer for a com-
pany manufacturing recording instruments for industrial- and
power-plants. This work took me to Pittshurg, which probably
has more engineers to the square ineh than any other distriet in
the country.

The primary object of most of us these days is to carn an hon-
est living and to lay by something for the future, as well as to
get as much joy out of life as possible at the same time. It seems
to me that the engineer is the most poorly paid of all professional
men. Fortunately, however, an engineering edueation fits one
cuite well for other kinds of work and unless a man has unusual
ability, he will do well to get away from it quickly. Chances for
rapid advancement, I helieve, are much better with smaller com-
panies where the officials are able to know you and what you are
accomplishing. In manufacturing, the managing and the sales
department lead to the best position. The hy-produet eoke indus-
try is rapidly developing in this country and offers, T believe,
greatest opportunities at the present time for the voung engineer.

EIGIIT YEARS OUT
Gornox Fox
Process Enginecr, Mark Manufacturing Co., Chicago, Illinois
A FEW SUGGESTIONS AND PERSONAL OPINIONS FOR THE RECENT
GRADUATE
Practical information on the job and familiarity with his work-
ing tools, electrical apparatus and accessories are the things
which the recent electrical graduate lacks and which he must ac-
quire to attain more than mediocrity. Kxecellent opportunities
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are now offered in the manufacturers’ training courses for the
graduate to acquire rapidly a wide range of information which
will greatly aid him in future years. The writer is a firm be-
liever in these courses,

Next to the actual contact with the apparatus at the factory,
tlie best way to learn its whys and wherefores and to keep in
touch with 1ts progress is the technical press. No better invest-
ment can be made than a membership in the A. 1. E. E. and a
continuous subscription to the Klectric Journal, the General Elec-
iric Kevicw, and perhaps one or two other magazines representing
one’s special field ol endeavor. These magazines need not be read
rom c¢over to cover as they arrive, but should be bound and filed
with their indices in such a way that all available information on
any specific subject may he readily found. In reading it is then
best to read by subjects or to concentrate on one piece of apna-
ratus at a time, rather than to read articles as they appear.

The writer has found an interesting, beneficial and Ffairly lu-
erative field in writing of the experiences incidental to the day's
work for the technical press. No better way to master a point
can be found, for writing undoubtedly clears and reviews a sub-
ject. In this way transient experiences are made pernanent
records. Moreover many of the trade journals are glad to re-
ceive contributions of this nature,

At present 1 am looking after the electrical end of a new steel
mill which the Mark Manufacturing Clompany is now erecting
at Indiana ITarbor, Indiana. We hope to have a model nill and
at some future date to be able to invite the engineers to visit our
plant in conneetion with their inspection trip.

SEVEN YEARS oUT

C. A. JoxEs
Sales Engineer, General Electric Company

THE NEED OF TITE BOOSTING SPIRIT IN WISCONSIN

You ask me to write ““no more than two hundred words’ and
to cover such portions of our alumni life as might he interesting
to the students and the other alumni, This fact comes to me red
hot; it is a real issue. Since leaving school, T have covered a
good part of the New England states. I have heen in Chicago
for a year and in St. Louis four years, and during my wander-
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ings I have found that the University of Wisconsin was rather

an unknown quantity in various New HKEngland centers where

there were Wisconsin men. Gencrally speaking, the men of Wis-

consin do not bunch together for their own good; there are no

live Alumni Associations and no meetings; the men are unac-

quainted and are woefully weak in the advertising value that
they could give themselves and their sehool. Illinois and Cornell

are up and doing, their associations have meetings, and the news

of their doings gets into the newspapers.

We entered a team in the Intercollegiate Bowling League here
last winter and were champions. That is the first real pull-to-
gether proposition that I can recall, Wouldn’t a cireular letter
dirécted to, say, a half a dozen men in each city where the alumni
are numerous, inquiring of association conditions and hoosting
a concerted action, regular meetings and stunts be of some value?

SIX YEARS OUT

Lewls M, HAMMOND

Assistant FHngincer, United States Reclamation Service. Provo, Utal
SUBJECT : HHAS A WIFE, A\ FORD, AND A DAUGIITER

I came to Provo, Utah, in August, 1910 as the result of a civil
service examination taken in Madison six months hefore, and 1
have been here ever since. 1 spent the first three and a half
years in the various construction camps of the Strawberry Val-
ley Project of the U. 8. Reclamation Service and the past two
and one-half years in the Project office here in Provo. On Sep-
tember 30, 1914, 1 was married to Anna A. Dobler, and our old-
est daughter, Katherine Merrick, was horn August 4, 1916, 1
have found time outside of my office work to do considerable
work in one of the lodges in Provo. My one extravagance is a
Ford roadster, purchased a year and a half ago, which has en-
abled us to see a great deal of the surrounding country and has
paid for itself many times over in health and happiness, if not in
dollars and cents. (This is not an ad.)
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FIVE YEARS OUT
C.'0. BICKELIAUPT
Conimercial Engineer, American Telephone and Telegraph Co.,
New York City
WORDS AND TIIE ENGINEER

The engineer, it has been said, is a man of deeds. IHHowever,
this is a far from accurate statement of the case. The engi-
neer, while concerned with deeds, is fundamentally a man of
words.  The possessor of the most brilliant engineering mind,
the highest type of construetive genius, eould aceomplish but
little if unable to convey his thoughts and ideas to others. He
might conceive a structure in all its details; but to make it an
actuality, he would be foreced to construet it with his own hands
unless he could tell others how to build it. He must be a man
of words, a master of exact and logical statement, not only to
enable him to function, but, what is equally important, to pro-
vide a market for his constructive ability—to sell his services.

The engineer is econstantly foreed to put his ideas and visions
mto words. Starting with a mental plan, he must build in
words, that others may grasp his vision, may properly inter-
pret it in materials, may accomplish his will, and finally that
he may sceure to himself the recognition due its coneeption.
His task is to tell others.

Thus it is essential that the engineer, while perfeeting him-
self in the technique of his profession, should devote much time
and effort towards obtaining ease in expressing his thoughts.
He must learn to write,—to write so that his words exactly,
coneisely and ecompletely convey what he intends them to con-
vey, no more, no less. To learn to write good engineering ex-
position is no mean task to he lightly approached. Tt is a work
worthy of the highest endeavor. Tn proportion as an engineer
is brilliant and ecapable will he feel the need for the ability of
expression. No engineer will reach the high position to which
his talents entitle him unless he can properly express himself.
The pages of eurrent engineering magazines show many exam-
ples of brilliant thought poorly presented, ambiguously stated,
in some cases even successfully concealed, for want of a little
care and effort on the part of the writer.
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Employers have found through experience that technical
graduates are not particularly apt in expressing themselves in
writing. This is true also of graduates of non-technical insti-
tutions and is not the fault of the graduate, but of the educa-
tional system. There is a definite lack of attention to training
in written expression that is apparent throughout the entire
modern school system. My own experience, in connection with
the employment of college men for engineering positions, Las
been that extensive and intensive training in report writing is
necessary before they ave fitted for responsible work. Learn-
ing to write is nine-tenths of the battle. This, I believe, is not
clearly recognized by the majority of students, vet it is vitally
important that it be recognized.

You asked me for a few words as to my experience since
eraduation and as to my personal ideas. 1 have given you botl.
My experience has been mainly in writing and trying to learn
to do it properly; my personal ideas are that it is immensely
important and that the engineer should early realize that he
must be a master of words. Old J. Caesar built a bridge. If I
remember rightly he built it with words—several pages of
them. It was the lowly lezionary, however, that hewed the logs,
that toiled and heaved and sweated until 1t stood, a monu-
ment to a master mind, Who gets the credit today?

FOUR YEARS OUT
Jonx TFRASER, JR,
Engineer, The Frascr Company, Milwankee, Wisconsin
THE OPPORTUNITIES TIIAT AN ENGINEERING COLLEGE OFFERS FOR
COMRADESHIP OF MEN

In the winter of 1912, five senior mechanicals—Ward, Bennet,
Prochaska, Riehter. and Fraser—selected ‘“Appreciation of
Musie’’ for a one-fifth elective course. When the remaining
twenty-eight members of this notable class discovered the fact,
they termed the course ‘‘Depreciation of Music.””  Naturally,
“depreciation’ was a very large word for some of them to use,
hut they had heard Professors Thorkelson and Mack nse it and
<o helieved themselves licensed to do the same,
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Now were I to write a letter of advice or were L to tell of my
experiences, I am sure that some of my fellow members of the
class of 1912 or others even less interested would have the right
to accuse me of heing the accomplice to the ““‘Depreciation of
Letter Writing.”’

As a matter of fact that course in music came as close to solv-
ing some of my later problems as many others of the courses that
we were required to take. -

I ean always remember that practically every instructor and
professor of our classes kept pounding away at the word ‘‘foun-
dation.”” ““You are getting merely a foundation,”’ they would
say. And foundation it was, and one of the most important parts
of that foundation was the association of all the different types
of men,

One of the greatest advantages that our University affords is
the comradeship of men, and there is no place like the engineer-
ing building to acquire this. Unless you hide yourself or con-
tinually and completely exclude yourself from the others, it is
there waiting for you.

We shall talk this over at the reunion next June, and T only
hope that others are looking forward to that time as much as
the writer,

THREE YEARS OUT
ROGER BUETELL
Engineer, Crowell-Lundoff-Little Company. Cleveland, Ohio
THE NEED OF PRACTICAL EXPERIENCE FOR THE ENGINEER

With the exception of the six months spent in Chicago on the
Soo Freight Terminal job, T have been in Cleveland since my
graduation, learning how huildings ave built. Tf I were to write
this letter ten years from now, T should still he using the word
“‘learning.”’

My experience has been that an engineer has to have three sep-
arate and distinet kinds of training, only one of which, his theo-
retical training, he gets from an engineering course. The other
two, his practical training and his business training, he must ae-
uire after he leaves sechool. Contrary to the bheliefs of many
senior engineers (my own case was no exception), an engineer-



The WISCONSIN ENGINEER 43

ing degree means that its possessor is about one-third equipped
to handle all the problems that an engineer may be called upon
to solve,

By practical training I mean actual training in construction
nmiethods. This training is indispensable as an adjunct to the
engineer’s theoretical training. If I were not limited to two
hundred words I would tell you why; I know that I personally
have just enough practical training to make me wish I had a
great deal more. I think that you will agree with me also, that
the engineer of today must be a business man at the same time
that he is an engineer. Without knowledge of business praetice,
of contract law, and of the relations of the engineer to his client
and to the contractor, he would find his field limited to a much
greater extent than he might he willing to believe,

I am writing, of course, from my own experience in a particu-
lar field of work, but I believe that if all the engineers of 1913
were to be consulted, most of them would agree with me,

TWO YEARS OUT
CrAUDE BRODERS
Engincer, French Baltery Company, Madison, Wisconsin
TECIINICAT, TRAINING AND PRACTICAL EXPERIENCE

The engineer who keeps his jobh possesses a wide practical and
theoretical knowledge. Neither will suffice alone. A purely theo-
retical knowledge may give a man a gocd position; it may make
him feel that he has an casy job, but it will not win him the es-
teem of the men who lead in engineering pursuits. It is impos-
sible to cite an ideal case, but hetter still are examples, first of
men of too little theoretical knowledge, and secondly of men of
too little practical knowledge.

The chief operator and construction hoss of a large power com-
pany gave detailed directions for paralleling the armature wind-
ings of a direct current booster. Instead of having jumpers
placed at the commutator end, he eaused the adjoining rear ends
of the hars to he permanently soldered. Ile did not possess the
theoretical ability to trace the connections from a wiring diagram.
The work was done as specified. the machine was started and was
ruined in the course of a few seconds. An able college graduate
has stepped into the place of the former engineer.
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The rotating c¢ylinder on an ore dryer burst the rivets on sev-
eral of the scams. A man of college training but of very little
practical experience suggested that the metal he cleaned at the
seams and that iron cement he applied to remedy the fracture.
Can any one estimate the life of such a repair job? Possibly it
might last long enough for the drum to become hot enough to
give the forces of expansion to act. What esteem would such a
college man gain among real engineers?

ONE YEAR OUT
oy e
E. T. Loxa 9
Engineci, Dravo Coustruction Company, Pittsburg, Pennsylvania
TECHNICAL EDUCATION

In complying with your request asking for a few lines regard-
ing my alummni life, I am pleased to say that although I am still
rather young in practical experience, I can not help realizing
more and more, as the time goes on, the great value of the tech-
nical training that one receives at the University of Wisconsin.

Immediately upon leaving the University, after one has com-
pleted an engineering course, he is apt to question the value of
stich an education, especially it the value of the dollar is known
to him, hut a few short months of practical experience with the
association of other college men will make apparent the great
worth of such an education. The ease with which the technically
trained mind can grasp and analyze, not only engineering ques-
tions but questions of a widely different nature, as has hecome
apparent to me through my association with men trained in this
way, has certainly expelled from my mind any doubt which may
have existed there as to the great value of a technieal training. 1
am pesitive that as the time goes on 1 shall hecome more and more
proud ol the fact that T am an engineering eraduate of this
school.
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EDITORIAL

One often hears the remark that it pays to go into engineering
because of the abundant opportunities for rapid aceumulation
of money. This is a false idea that a majority of the men enter-
tain when they undertake any specialized course. They choose
a profession which offers the largest pecuniary inducements,
whereas they should enter the field heecause they feel a natural
adaptation to it, or, because of peculiar fitness they will be of
greater service in that vocation than in any other, There is
great danger of analyzing the wheat of a calling by the appear-
ance of the husks and not by the quality of the kernel; and a
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prospective candidate for any profession could do well to ex-
amine closely to see whether there is not more than a legitimate
amount of husks,

The alumni and the upperclassman recall many of the things
that disillusioned them in their rosy estimate of the profession
they have entered. We do not wish to discourage you, Begin-
ners, in the pursuit of your chosen work, but we want to warn
you of the neeessity of having a reason for choosing it. If you
have gone over the ground carcfully and know that you will
like it and that your biggest opportunities lie there, stick to it
by all means and accept our welcome.  If, however, you are only
coing into this occupation because some friend has told you that
great financial gain will result—get out of it!

The big end in eduecation is to fit us to make a LIFIE. The
little end is to help us make a living. If, Freshmen, you have
come to an engineering college with these thoughts in mind we
weleome vou gladly and hope that all sueeess may be yours. But
remember, vou will be expected as Wisconsin men to be broad
engineers: so plan your course accordingly. Take the subjects
that make for efficiency and service, in order that in after life
the world may look upon you and say, “‘THERE GOES A
MAN.”

Alunmni, we hope that you will find this year’s volume of Tus
[ENGINEER is up to your expectation. You are the men that make
Tue ExcINeer a paper that Wisconsin men will have reason to
be proud of—for most of the technical articles deal with the
work of the gradnates. In the past your success in practice has
given this school an enviable reputation. Will you not add to
this by making our technical magazine the best in the country?
As Moses had his followers hold up his hands so that the Red
Sea would not drown them so we ask you that we may not be
overwhelmed by a flood of mistakes. As we start out this new
volume, we can not help but feel that you are with us, and we
extend vou the hearty greetings of TiE ENGINEER.

At the beginning of the college year two classes of students
are readily distinguishable in the eampus population, the old
student returning to renew his work and the new student who
is here to hegin his college course. The old student knows about
what to expeet and falls in line with ease and as a matter of
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course. Ie needs little direction and wastes little time in find-
ing his place. A few are a hit too sure of themselves and need a
word of caution. The new student is navigating unfamiliar
waters and needs time to get his bearings. [If diligent he will
soon become used to his surroundings and find himself well
started on his college journey. If he is careless and postpones
the beginning of regular serious study he is apt to find himself
adrift and tflowing down stream, and a hig effort will he neces-
sary for him to recover the lost ground. Industry and common
sense need to be applied to the situation.

The engineering faculty, through THe WIScoNSIN ENGINEER,
extends a warm welcome hoth to old and new students and hopes
that the work of the. coming vear will he both enjoyable and
profitable.

K. K. TURNEAURE.

There are several positions open on THE WISCONSIN ENGINEER-
ING stall for those of our engineers who are willing to work hard
and to work without being continually prodded along by the
manager to see if the work has been done. What we want is a
man who is a real engineer, a man who can do things. WE
WANT A COUPLE OF MEN UPON WHOM WE CAN DE-
PEND FOR THEIR COOPERATION AND ASSISTANCE,
MEN WHO WILL DO WHAT THEY SAY TIHEY WILL AND
MEN WITO WILL TACKLLE THE ORDINARY PROBLEM
WITII ENERGY AND WITIHIOUT AID. Ifave you any reali-
ration of the seareity of this kind of a man in this or in other
universities? Strange as it may seem, there are hut very, very
few., We are depending on you for your support in maintain-
ing and enhancing the reputation Tz Wiscoxsiy IINGINEER has
already established.



CAMPUS NOTES

Professor Holden of Mining and Metallurgy is now on a two-
year leave of absence to do mining work in Cuba.

Cuthbert Conrad ¢ 15, who has been studying for his Master’s
degree in hydraulic engineering, will take the place of H. L.
Garner, who has just resigned his position as instructor in hy-
draulics.

There are to be three changes in the chemical engineering fac-
ulty, the most important of which is our loss of Dr. Charles A.
Mann, Assistant Professor of Electrical Engineering. Charles
Hecker, who was an instructor at the University of Illinois last
year, is to fill the vacaney created by Dr. Mann’s resignation.
We understand that Dr. Mann has accepted an associate pro-
fessorship at Iowa State College, Ames, Towa. The other changes
are the substitution of Messrs. . D. Valentine and E. C. Bain
for Messrs. W. P. Pritz and C. W, Armstrong, respectively.

In the Mechanical Engineering department also there are sev-
eral changes. We understand that Mr. A. E. Berggren is to re-
turn this fall to teach in his old place as instructor in Steam and
Gas. A. O. Schmidt of Logansport, Indiana, is to fill the va-
cancy of W, .J. Sansom, our former instructor in Mechanical
Practice. Mr. Sansom has resigned to work in Freeport, Illinois,
as a superintendent in a large manufacturing plant.

The other change is that of our old friend George Zurian, who
leaves Mr. (. I. Peters of Pepin, Wisconsin, to take his place.

Since our last issue, two members of the Engineering faculty
have been marrvied. We extend our heartiest congratulations to
Professor Phillips, who was recently married to a Miss Anna
Moore of Madison, and to Mr, Hyland, who married Miss Celes-
tine Sheridan last August.

In order to aceept a better position with the Wisconsin State
Railroad Commission, Mr. B. E. Miller recently has resigned his
position as instructor in Klectrical Fngineering,

With the drowning of Huber Chapin, junior Chemical, Wiscon-
sin has lost one of her most promising young engineers. The
aceident occurred a few days before the close of the summer ses-
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sion, while Chapin with several other University men, were sail-
ing near Maple Bluff.

It is with considerable regret that we record the untimely death
of Mrs, F. E. Turneaure, wife of Dean Turneaure,

Probably one of the best additions to the university equip-
ment has been the construction of the new Physics Feonomies
building on Charter street It is to be a simple classic structure,
following the general order of desien of the Wisconsin High
School.  For the present the central feature of the building is
to be construeted with one wing, which will extend hack parallel
with the chemical laboratories. When finished it will stand four
stories in height with a high basement, a heautiful building of
brick with stone-terracotta trimmings. On the first three floors
are physies laboratories, laboratories for research, physies semi-
naries, recitation rooms, libraries and offices, as well as an audi-
torium capable of seating 370. On the third and fourth floors are
to be the Iecture and recitation rcoms, the accounting laboratories
and the reading rooms of the economics department. With this
great improvement that we have needed so long, the additional
space thus acquired will conform admirably with our present
needs and will undoubtedly inerease the efficiency of the depart-
ments affected.
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