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T'he 7 Wonders
of the World

’ I NI I Seven Wonders of the Ancient
World were single monuments,

_r}lm;‘rvmg one individual or at most a

small group of pcople. Masterpieces of

their kind, they yet had no influence on

the life of the race which created them,
and they benefited nobody.

There lies the difference between the
old and the new civilization. The Seven
Wonders of the Modern World are the
inventions which have been of the greatest
benefit to the greatest number of people.
What are they? Although lists would dif-
fer radically, oneitem would be common
to all. The Otis Elevator would surely be
included as one of the Seven Wonders of
the ModernWorld on all lists whether em-
anating from Greece, Egypt or Turkey;
[Limain Peru,Shanghaiin China or Holly-
wood, California. It 1s an international
convenience,dedicated notto one person
or even to one race, but to the comfort of
anypeoplewhose buildingsaspiretowards

the sky.

OTIS ELEVATOR COMPANY
Offsces in all Principal Cities of the World

Please mention The TWisconsin Engineer when you wrile

Lyyptian Pyramids

o




DECEMBER, 1927 The

WISCONSIN ENGINELER

73

1902 ot

HOME SERVICE
CREATES FOREIGN EXPANSION

S —— - ey

PHILO POWER HOUSE
NORTH AMERICA

UST a quarter of a century ago four young men,

with a broad background of training and expe-

rience in the engineering construction field,
formed The Foundation Company. Today the
company is at work in every continent, in both hemi-
spheres, and on both sides of the Equator, on engin-
eering construction of almost every known type.

LONDON SUBWAYS
EUROPE

-

LIMA COUNTRY CLUB
SOUTH AMERICA

The Foundation Company started in 1902 with
small plant, few men, and two contracts; twenty-five
years later its expansion includes a number of
affiliated companies: The Foundation Company,
The Foundation Company, Ltd., of Great Britain,
The Foundation Company of Canada, Ltd., and
The Foundation Company (Foreign) are now work-
ing throughout the United States, and in twelve
foreign countries.

TOKYO BRIDGE CAISSON
ASTA

As indicative of the service rendered by The Foundation Company over this
period of years, these partial lists of repeat contracts have special significance.
In one case no less than thirty contracts have been awarded by one owner,

WurrAker GLESSNER CoO.

AMERICAN GAs AND ELectrIC Co. GRAND TRUNK RAILWAY

Warehouse 1916 Power House 1918 Bridge Piers 1917
Foundations 1917 Power House 1923 Bridge Work 1919
Warehouse 1923 Power House 1926 Tunnel 1920

THE FOUNDATION COMPANY

CITY OF NEW YORK

Office Buildings Hydro-Electric Developments
Iﬂd{;’;‘!rﬂzf Plants ATLANTA LOS ANGELES MONTREAL Pz;;‘v_erhl-lam
arebouses ighways
Railroads and Terminals PITTSBURGH MEXICOCITY LONDON, ENGLAND River and Harbor Developments
Poundations and Underpinning ~ CHICAGO CARTAGENA,COLOMBIA BRUSSELS, BELGIUM Bridges and Bridge Prers

Filtration and Sewage Plants SAN FRANCISCO LIMA, PERU Mine Shafts and Tunnels

BUILDERS oF SUPERSTRUCTURES As WELL As SUBSTRUCTURES

TOKYO, JAPAN

Please mention The Wisconsin Engineer when you write
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dier° 1CE MACHINES
PAY GOOD DIVIDENDS

Our successful experience in designing and building Refrigerating and Ice
Making Plants in the last half century is passed on to the purchaser in the
form of properly constructed and installed equipments.

Specifications and Quotations covering any size Refrigerating or Ice
Making Plant will be submitted on request.

THE VILTER MANUFACTURING CO.

906 Clinton Street Established 1867 Milwaukee, Wis.

o

Chrigstmas Cardg

Perhaps you haven’t thought of Christmas Greeting Cards
yet, but you are going to order some before Christmas, so why
not do it now and have it over with? Our stock is complete with
beautiful new designs. The early shoppers have the choice of
them all. Make it a point to call at our office now!

BLIED PRINTING COMPANY

114 East Washington Avenue Madison, Wisconsin

e e 1 e U o] s e

Please mention The Wisconsin Engineer when you write
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GEE, BUT IT IS FUN TO ATTEND CLASSES, WHEN
YOU HAVE INSTRUMENTS AND MATERIALS THAT PRO-
DUCE THE BEST POSSIBLE RESULTS.

WE ENJOY OUR RETAIL DEPARTMENT BECAUSE
OF THE PLEASURE OF OUR REPEAT BUSINESS.

OUR REPEAT BUSINESS IS MERITED UPON THE
QUALITY OF OUR MERCHANDISE.

WISCONSIN BLUE PRINT COMPANY

Badger 6800 . 17 West Dayton Street
Madison, Wisconsin
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AMERICA’S LONGEST RAILROAD TUNNEL
NEARLY COMPLETED

By C. A. Berts, ¢'13
Office Engineer, Moffat Tunnel Commission

Reprinted through courtesy of The Vale Scientific Magazine

S the construction of the Moffat Tunnel swings
A into the final stages following the holing through
of the Water Tunnel on February 18, when President
Coolidge fired the final round by telegraph, the work is
attracting widespread attention throughout the nation
and is focusing interest on Colorado and her resources.

The longest railroad tunnel in America, the sixth
longest in the world, the Moffat Tunnel is being driven
through the Continental
Divide at elevation 9,100
feet above sea level, fifty
miles west of Denver, by
a District of the State of
Colorado known as The
Moffat Tunnel Improve-
ment District which was
authorized by the Legis-
lature to carry out the
project and to administer
it when finished.
accomplished by
issuing bonds guaranteed
by the property within
the District, with the in-
tention of ultimately re-
tiring the investment out

Finanec-
ing is

of the forty-mile Dotsero Cutoff connecting Orestod
on the Denver & Salt Lake Railroad and Dotsero on
the Denver & Rio Grande Western Railroad, the rail
distance between Denver and Salt Lake City will be
reduced 173 miles and Denver will be placed on a
through Trans-Continental route. Iiventually, if the line
between Craig, Colo., and Salt Lake City is constructed,
the wealth of the Uintah Basin in Utah,
gilsonite, coal, and farm
products, will be added
to the volume of traffic.

In the twelve counties
of Colorado that will be
benefitted by the outlet
afforded by the Moffat
Tunnel, are four
and a half million acres
of public lands, an area
larger than the State of
Connecticut. About 118,-
000 acres tributary to the
Moffat Railroad are ir-
rigated, 140,000 acres
dry-farmed, and 700,000
used for grazing.
Agricultural products

with its

over

acrcs

of revenue from rentals. from Middle and North
The Denver & Salt Lake prq. 1. Parks include head let-
Railway Company has Survey Crew and Conway Iilectric Mucker at Crosscut  tuce, peas and other
contracted for the rail- Thirteen from which final round in water tunnel was shol. special high altitude crops

road tunnel and will pay The author is on the left.

about one-hali of the total The remaining
half can be paid by the District in return for the
benefits received by water rentals or other uses.

The purpose of this public enterprise is to provide
adequate transportation for the rich Northwestern sec-
tion of Colorado where vast resources consisting of
coal, oil, oil-shale, minerals, live stock, agricultural
products and timber await release. By the construction

costs.

inaddition to alfalfa,
wheat, and potatoes. The lettuce is shipped as far as
New York and demands top prices. There are large
areas which have reached the limit of their development
until railroad service is available to enable the producers
to market their products.
It is estimated that by irrigation development about
130,000 acres more may he watered from the White,
Yampa, and Colorado Rivers, and by re-use of water
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brought from the Western Slope to Denver through
the water tunnel, upwards of about 100,000 acres of
productive land may be added to the wealth of the
territory adjacent to Denver. The future value of
100,000 acre feet of additional water supply to Denver
can scarcely be estimated at this time, as the Western
Slope supply represents the of defense 1in
obtaining new large supplies.

2,000,000,000 feet of merchantable
timber, including lodgepole pine, spruce, and fir, are
United State Forest Service to be

last line
Approximately

estimated by the

FIG. 2:
Single Track Railroad Tunnel Through Selid Rock

available beyond the tunnel and are heing so admin-
istered that the future supplies will be preserved.

The of Northwestern Colorado
sists of deposits of iron ore, zine, lead, copper, molyb-

mineral wealth con-
denum, uranium, vanadium, tungsten, and some gold
and silver, largely undeveloped because the low grades
which predominate require railroad transportation.

OF the oil-shale deposits in Colorado, which, it is
estimated, contain as much as has been produced to date
by all the wells in the United States combined, a large
part arce in northwestern Colorado, awaiting the time
when their production will be demanded by an increased
price in oil, or by more economical distillation.

The oil production from the Moffat field, two years
after its discovery, exceeds 3,000 barrels per day.
'rospecting Tor other structures is being actively carried
on and points to amportant new  discoveries.

It has been estimated by Prof. R. D. George, State

that there remains enough coal in North-
Colorado 1o the United States for
1.500 vears, and that that much more is to be found
the Utah line in the Green River Uintah Basin.
The Colorado fields include the Yampa, with an esti-
mated tonnage of 39,000,000,000.

range from bituminous to anthracite.

Gicologist,

western supply
over

The grades of coal

The Moffat Tunnel will be six miles lTong, rising on
a erade of 3/10 of 1% from an elevation of 9,200 feet

WISCONSIN ENGINEER

‘to  maintain
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at East Portal to an apex near the center and thence
descending on 8/10 and 9/10% grades to the West
Portal, elevation, 9,085. This will eliminate the 30 miles
of 4% grade over Rollins Pass at Corona, which has
been the highest standard gauge railroad pass in the
world, elevation 11,660 ft.,, and has been very difficult
because of the snow hazards at that
elevation. Ten thousand eight hundred degrees of
curvature will be abandoned between East and West
Portals, leaving the ruling grade of the Denver & Salt
Lake Railway 2% compensated and
elevation on the road 9,240 ft.

The tunnel consists of a 16’x24" single track,
standard gauge, railroad tunnel driven parallel with
and 75 ft. to the north of an & x9 water tunnel
with which it is connected at 1,500 feet intervals by
8 x 8 crosscuts. The smaller bore has been of
great assistance as a service tunnel in caring for
transportation, wiring, piping and ventilation, leaving
the enlargement operations of the railroad tunnel
free of such interference.

the maximum

Natural conditions imposed an unusual variety of
problems on the builders of the Moffat Tunnel and
have taxed their resources on many occasions. Soft
ground, flows of water, and unusual length of piping
and transportation have added to the ordinary diffi-
culties of tunnel driving, while the severe weather
conditions, due to high altitude, have added to the
difficulties of surveying the line for the tunnel.

On one occasion an inflow of 1,800 gallons per
minute from Crater Lake nearly drained that lake
into the tunnel before the seams through which the
water entered were clogged by silt.  In March, 1926,
an inflow of 3,000 gallons per minute from Ranch
Creek drainage basin- on the western slope flooded the
cast headings which had passed the apex and were
advancing down grade toward West Portal.  The 1,000
gallons per minute still flowing in from this source is
being handled by pumps and gutters.

Speed has been one of the main objectives in driving
the tunnel. To this end labor-saving devices have been
developed on the job and many new tunnel schemes
have Dbeen successfully adopted. An airlift switcher,
which picks up a muck car, swings it clear of the
track and again deposits it on the rails when needed,
was developed at East Portal, as was also a drill car-
riage mounting four drills and running on a 24-inch
gauge track from one heading to another as the crews
alternated.
~ The use of the twin heading method of driving by
alternating crews between the water tunnel and main
heading was a new departure in methods of attack, and
of 1,583 ft.,, by three
and has given as high

resulted in a month’s progress
crews working & hours a shift,
as 33 ft. of progress in one day. By having the drilling
shoot an 8 ft. the water tunnel, for
instance, while the mucking crew cleaned up the rail-
road

crew round in

heading, and then reversing the crews, it was
possible to complete a round in each heading in an
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&-hour shift, with no interference between the crews.
This was only practical in hard ground. Enlargement
to full size by radial ring drilling followed the heading
operation in the solid granite sections of the bore,

In the soft material, which was encountered for three
miles in from West Portal, it was necessary to drive
top headings instead of center headings and to employ
every known timbering device to hold the ground as
the pressure increased in some instances to over 6 tons
per sq. ft. after exposure to the air.

The Lewis Traveling Girder (Fig. 3) was developed
on the Moffat Tunnel to handle the enlargement of the
railroad tunnel in this soft ground. A new departure
in soft ground tunneling, this devise, which was designed
to support the roof timbers and wall plates while the
bench is being excavated and posts set to take the load,
has successfully held the weight and speeded up pro-
gress. It is a contribution to tunnelling methods that
will be of value in soft ground tunnels of large size and
can be used for either heading and bench or pionecer
tunnel operations.

Four Lewis girders have been put in use in the lined
sections of the Moffat Tunnel,
has been tested through soft, running ground of slicken-
sided gneiss as well as through blocky granite with water

and their effectiveness

WISCONSIN ENGINEER 79

angles, constitute the backbone of the machine, The
cross arms extending at right angles to the center line
of the girder and supported below it by steel stirrups,
can be moved out under the wall plates and jacked
tightly up against them, using 15-ton jacks. The girder
is kept from being overbalanced by crossarms and jacks
at the forward end, and the whole machine rides on two
pair of steel dollies running on tracks along the bench,
so that as soon as from 15 to 20 feet of bench has
been excavated beneath the rear of the girder and the
posts have been put in, the crossarms can be drawn in
and the machine moved ahead to another set-up.
Alignment surveys for the tunnel were handicapped
by severe climate conditions and by the refraction oc-
curring between altitudes 12,000 and 9,100,
necessitated working at night with lights. A line was
run over the Continental Divide between portals and
sights established beyond East and West Portals, so
that by setting up a transit on one of these sights and
backsighting on a monument on the divide several miles
away, the line could be plunged into the portal and
thence carried under ground by repeated sights on
six-inch Vernier bars rigidly suspended from the roof
of the water tunnel. The length of the line was
determined by triangulation, U. S. Government Invar
tapes having a very low coefficient of expansion
being used for the measurement of the base line.
Grades were carried over the pass by precise levels
along the center line clearing and checking by a line
carried over the

which

railroad tracks. The headings
met within .11 feet when holed through, and were
off only .3 of a foot on grade
1,/230000.

In the construction of the railroad and the water
tunnels 750,000 cu. yds. of rock have been exca-
vated and dumped in the valleys of South Boulder
Creek at Ifast Portal, and Fraser River at West
Portal for the railroad approaches. Some of this
rock has been so soft that it could be excavated
by hand, showing that the center of the Rocky
Mountains is not so rocky. Seven hundred miles
of drill holes have been used with 234 million
pounds of dynamite and 28 million kilowatt hours
of electric In the
miles of heavy ground, 11

a closure of

the three
feet hoard
measure of timber, largely Oregon hr, have been
used, or an equivalent of 177 x 12 plank reaching
from Denver to New York. the

section of 1,000 feet, 350 steel sets weighing over

power. lining  of

million

Thru worst

FIG. 3:

Lezwvis Traveling Cantilever Girdcr supporting Roof while
bench is being excavated and posts set. Note conveyor for
handling heading muck into two-yard cars and air hoist

switcher in the foreground.
seams. On one occaston girder number one caught a
cavein and probably saved the lives of many laborers
working on the bench beneath.

Two plate girders 42 inches deep by 65 feet long,
spaced 6 feet apart, with rigid cross braces of structural

5 tons each have been used to the
An of 900 been

working 8 hour shifts day and night for four

counteract
pressures. average men  have
years on this project.

Work begun in  September, 1923. The
project is now virtually completed, the water tunnel

having been holed thru on February 18, 1927, when

was

President Coolidge pressed the telegraph key firing
the last round, the railroad headings having heen

(Continued on page 110)
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THE MODERN DROP FORGE SHOP

By Warpemar Navjoxks, m'26, ME'28

loreword
< purpose of this article is to give to the future
T Ingineering Graduates an idea of modern shop
practice, a sort of an aeroplane view of the operating
conditions, and to show the Iingineer’s place in the
mdustry.  Technicalities have been aveided, the inten-
tion of this article being a short story of a Drop
IForge Shop.
Introdiuction
Up to the 19th Century, the forging practice had
changed but very little since the days of the Greek and
Roman Gods. We can all tell tales of the Might of
Vulcan at the forging game, and
the Romance of the FEnchanted
Hammer of Thor. Forging equip-
ment consisted of an anvil, a forge
fire, bellows, and several sledge
The
muscular chap as well as a skilled
mechanic, and he work
wrought iron and

hammers. blacksmith was a

could

wonders with

forged parts, and at the beginning of the 20th century
the automobile industry began to manufacture cars
on a production basis, with the result that the forging
shops required equipment which would make a quantity
of forgings alike at a reasonable cost.

Today a forge shop may use either one or hoth of
two types of drop hammers, a steam drop hammer or
a board drop hammer. The steam drop hammer uses
a steam cylinder to raise the weight and to add pressure
to the falling weight, similar in action to a steam
engine where the steam in the cylinder exerts pressure
on a connecting rod. The board drop hammer uses
the force of gravity alone to strike
a blow. To raise the weight again,
a set of rolls acting on a wooden
connecting rod raise the weight,
and when the weight is up to the
top again, the rolls release, but an
automatic grip holds the weight
up until it is released again by the
operator. The wooden rod is usu-

He made shoes for horses,
edged tools for the building craft,
shaped curiously

steel.

wrought fences

of iron, made nails, as well as
countless other intricate and deli-
cate articles. The skill was in his
guiding hammer, and the necessary
power was supplied by one or more
helpers.  But he was limited in
his work to the extent of making
only one article at a time, and if
he desired to duplicate his work,
the sccond piece would not have

exactly the same dimensions the
first piece did.
the
to the scale.
During the first half of the 19th
century a demand came for dupli-

They were very

similar to eye, but not alike

cation in the gun industry, and in
1853 Colt, of revolver fame, in-
vented the first drop hammer, the
forcrunner of the present drop
This hammer consisted merely of a dead
weight which slid between two guides. The weight
was lifted to a certain height by a rope, and then
allowed to drop on a large anvil. During the Civil war
the first patent was issued on a drop hammer, and from
this point the drop hammers were constantly improved,
and they came into gradual use. Following the cry of
the gun industry for duplicate forged shapes in quantity,
the railroad industry began to use more and more

hammer.

ally made of some hard wood, and
hence the name, board hammer.
The advantage of the board ham-
mer over the steam drop hammer
is that the board drop hammer
does not require steam for motive
power, but runs off of an electric
motor or a line shaft. They are
used to advantage in small sizes
or where only a few are required.
The steam drop hammer has a
decided advantage of economy in
the larger sizes, and the ability to
regulate the power of the blow in
all of the sizes. All drop hammers
are rated in size by the size of the
weight in pounds, and the hoard
drop hammers range in size from
200 pound hammers to about 5000
pound hammers, while the steam
drop hammers are built from 500
pound hammers to 20000 pound
hammers.

A modern forge shop contains not only the drop
hammers to turn out quantity forgings, but is equipped
with a complete heat treating department, a chemical
and metallurgical laboratory, a large machine shop, and
an inspection department. Quality is as important as
quantity, and not only must every forging that leaves
the plant conform to certain exact dimensions, but the
forge company must also know that the forging has
been treated to bring out the physical qualities demanded
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in the contract, and that the material 1s in agreement
with all specifications.

In the modern drop forge shop every bar of steel
is analyzed before the shipment is accepted from the
steel company, and a careful inspection of the steel is
made for seams, cracks, and other defects. Samples
are taken during the forging and heat treating process
for inspection under the microscope after a polish and
etch, since an axle or a steering arm forging must not
fail in service.

Securing the Order

The Sales Department holds an important place for
the Engineer in a Drop Forge Shop, for on the
Engineers in this department rests the responsibility
of estimating an attractive price from the blueprint,
and a price can be given only after the method of
manufacture of that particular piece has been de-
termined. Tet us suppose that an Automobile Manu-
facturing Company has sent in a blueprint of an axle
forging and a steering arm
forging on which they de-
sire a quotation. The blue-
prints usually show the
parts machined and it is
up to the Sales Depart-
ment to determine the
most economical method of
making the forging, both
from a standpoint of econ-
omy in material and in
machining.

The start is made by
estimating the weight of
the finished forging from
the blueprint dimensions.
Allowances are made for
the weight of the material
that will be machined off,
as well as for the draft
on the forging. The draft angle is usually 7°, and is
put on the flat sides of a forging so as to prevent the
forging from sticking in the dies. Some sections are
easy to calculate while others are difficult, but an
experienced estimator is usually quite accurate. And
he must be. If the estimated weight is half a pound
under the actual weight, the cost of 5000 pounds of
steel is lost on a 10000 piece order. A 10000 piece
order is by no means a top sized order. If the esti-
mated weight is over the actual weight, the quotation
price is raised, and the order is lost to some competitor.
In conjunction with estimating the forged weight, the
amount of extra material allowed for flash, burnoff,
and a tonghold is also calculated. Flash is the excess
material forced out between the dies, burnoff is the
steel lost by the oxidation of the iron, and the tonghold
is the piece of metal allowed the hammerman to fasten
a pair of tongs to.

The estimator then visits the die room foreman who
can the amount of time

give, with uncanny accuracy,

J.r‘ |'\ \lp-[
i \

The Original Way
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required to sink the dies, and the dimensions of the die
blocks. The forge shop formeman is visited next. A
discussion takes place, in which the estimator and the
forgeshop foreman determine the size of hammer prefer-
able on the forging under consideration, and the number
of forgings a hammerman can make in an hour. The
estimator tries to set the number of pieces an hour as
large as he can, while the foreman wants the estimate
to contain as few pieces an hour as possible, for this
will give the hammerman a larger piece rate. Between
the optomistic estimator and the pessimistic foreman,
the estimate of the hammerman’s ability is judged to
a nicety.

The estimator now returns to his office and from the
figures just obtained, estimates the cost of the dies,
which are charged for separately, and the cost of the
forging. The general overhead, heat treating, pickling,
straightening, and other operations which may be put
on the forging are taken from a cost sheet. They are

either cost

given in per

pound or some simliar per-

centage. A sample esti-
mate sheet is illustrated
elsewhere in this article.

Upon the completion of
the estimate, a check of
it is made by the Sales
Manager as to the ac-
curacy of the estimate, and
the correctness of the
figures, so as to prevent
any errors either in arith-
metic or in the shop abil-
ity. A quotation
out to the inquiring com-
pany. Included in the quo-
tation letter is the price of
a forging in the quantity
asked for, and a delivery
promise if the order is received.

Executing the Order

The order for the forgings is received by the Sales
Department. The Sales Manager immediately places a
requisition with the Purchasing Agent to secure the raw
material, and passes on the order to the Production
Department. The Production Engineer gives an order
to the Die Room Foreman for a set of dies, and also
proceeds to schedule the forgings through the plant.
The date of forging is determined by (1) the open
capacity of the hammers, (2) the delivery promise of
the steel, and (3) the time of finishing the forging dies.
As soon as the shop schedule is finished, a copy is
sent to all of the interested departments who follow
this schedule to the best of their ability.

Let us look into the die room. There will be seen
a number of planers, an assortment of shapers, special
milling machines for the intricate die milling, and many
portable grinding machines with the wheel mounted on
the end of a flexible shaft, quite similar to a dentist’s

15 sent
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flexible grinder, which most of us have had unfavorable
contact with.  The die blocks are first planed to get
a flat surface on the face of the die, and two sides which
are square to each other and to the flat surface, so
that the die sinker can lay out his pattern on the surface
of the die blocks.  Following the layout, shapers, lathes

The istimator Talks 1t Over With The Foreman

and milling machines are used to remove the excess
material, and fnally the die sinker uses an assortment
of scrapers and grinders to finish the job. The dies
must possess, generally speaking, an accuracy of =+ 1/64/
on all dimensions excepting the length, where from
= 1/32 to + 1/16” may be allowed.

As soon as the dies are finished, they are put together
and lead is poured between them to make a lead cast
of the form. This lead cast is checked, and, if found
correct, is sent to the customer. The customer either
sends an O. K. or submits his criticisms. If corrections
are necessary, another lead cast is sent after the changes
have been made, and when the lead cast is approved of,
the set of dies are ready for production. In former
years the dies were made of tool steel and required
hardening. The hardening process caused a loss at
times by cracking a die, but at the present time alloy
steels are used which makes hardening unnecessary. I
do not know the exact composition of the die block
steels, but my understanding is that the alloys are
Chromium and Molybdenum.

In the meantime, while the dies are being sunk, the
steel arrives at the plant, and the Metallurgist im-
mediately gets a sample from each bar to analyze the
steel.  The bars are also inspected under a microscope
to detect any seams, laps, or other defects that may
cause a defective forging.  The inspection and analysis
completed, the steel is either accepted and stored away
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until needed, or it is shipped back for replacement.
The Forging Process

The day for the forging operation arrives. The dies
are moved into the forge shop, and, at the same time,
the steel is taken out of the store room to the shears
for cutting into proper lengths. About three to four
hours are used to set the dies in the drop hammer, and
during this time, enough stock can be cut for about
twelve to sixteen hours use. Oil furnaces are used to
heat up the stock to a predetermined temperature, de-
pending upon the type of steel. This temperature is
regulated by means of an optical pyrometer in the hands
of an experienced operator whose only duty is to check
the temperature of the 36 furnaces in the shop. The
set of dies in the hammer usually contain a roller, an
edger, a roughing impression, and a finishing impression.
The flash is trimmed off on a press standing next to
the hammer.

During the forging operation, an inspector, called hot-
inspector, moves from hammer to hammer to inspect
the forgings as they come from the hammer. 1f he finds
any defects such as cold-shuts, laps, or places on the
forging not filled out, a written notice of the defects is
given to the forge shop foreman at once, so that im-
mediate steps can be taken to make a correction. An-
other inspector takes a sample of each forging to a lay-
out table where the forgings are measured for dimen-
sions. These precautions are taken to prevent the waste
of material, time, and labor upon defective forgings,
for the customer will not accept any forgings that do
not conform to the blueprint. The forging continues
until either the job is finished or the dies are worn out.
A wornout die is one where the upper limit of tolerance

Holding The Heat For Two Hours

—_

s reached, even though the impression may still retain
a perfect shape.

The next step depends upon the type of forging, and
the further treatment called for. In the case of an axle

(Continued on page 106)




DECEMBER, 1927

The WISCONSIN ENGINEER 83

THE ENGINEER AND HIS COMMUNITY

By Lroxarn S. SwmitH, ¢90

Professor City Planning and Highway Engineer

Y engineer, I am speaking of the 200,000 trained
B and professional engineers now in the United
States, to which number we are adding annually per-
haps 10,000 more. This great army of scientifically
trained men is chiefly located in our largest cities, cities
which now contain more than half the population of
our country. 1 wish briefly to discuss the question,
first, as to whether these engineers generally understand
the larger and more general problems of community
development, and, second, if they have the larger under-
standing, knowledge and vision, — whether they are
unselfishly giving their expert skill and vision in leader-
ship for the development of their
communities.

A rather observation of
the facts leads me to the con-
clusion that, while there are many
notable exceptions, as a rule tech-
nical engineers do not understand

broad

in a broad way the general com-
munity problems and as a result
seem strangely uninterested in the
the community.
This apparent lack of interest is
all the more regrettable because
the education of the engineer and
his practical training presumably
should have fitted him better than
any other class to pass wisely up-
on our many new civic problems
Does

civic affairs of

of our fast growing cities.
not this failure come partly at
least, as a result of too much
specialization in the courses of
study,—a specialization which nar-
rows instead of broadens the student’s sympathies?
This point has not escaped our Professor Mead, for in
“Hydraulic Engineering Education” be-
fore the Society for the Promotion of Engineering
FEducation in 1914, he says: ‘“‘Specialization is in my
opinion a serious mistake if carried far in a university
course, if the desire is to educate engineers instead of
trained workmen. The ideal university for the education
of the engineer is not a trade school. The education
should be largely general, etc.—" Again there is a
vast difference between instruction and education, the
latter resulting in changes of the heart, changes which
profoundly modify the methods of thinking and acting:
while instruction very often can be taken off like a
coat, being not a part of the individual and frequently

his paper on

Professor L. S. Swmith

soon forgotten. It is the speaker’s belief that engi-
neering students should more largely succeed in culti-
vating liberal studies even if by so doing he attends the
College of FEngineering less. To make this possible
more freedom of choice of electives should be given
the upper classman so that he may broaden both his
field of observation as well as his human
sympathies, A fuller knowledge of his own mind and
his relations to his fellows is desired even if he miss

broaden

some of the technical knowledge of sewage, cement, and
It is to be expected that he will learn some
details after he leaves his college but he will never
again have the same advantages
of liberal studies of his university.
A student who systematizes his
work by a daily program can also

iron.

find time to further broaden his
views of life by reading the polit-
ical and foreign news in the daily
paper. But even a student broadly
educated may find himself lacking
in one other important requisite
that will prevent him from taking
part in the discussion and solution
of his
refer to the
desire for social

problems. 1
lack of a
service,

community
common
or ser-
vice without pay. This failing may
be expected because from his
cradle, like all youth, he has been
accustomed only to receiving ser-
vices from parents, teacher, pastors
and professors and only rarely to
give service to others. During
these 21 or more years he has al-
ways had someone to smooth and make easy his path-
way. This is not calculated to create a spirit of gen-
erosity and desire to serve others. Of the many
hundreds of students it has been the speaker’s good
fortune to assist in starting on professional careers, by
far the greater number were fearful that the salary
offered might be too small, although in most cases it
exceeded the student’s ability to earn. This attitude
and the habit of “watching the clock” if persevered in
precludes such engineers from taking interest in their
community or in anything except their own selfish

interest. Such men are not likely to make good hus-
bands or good fathers and certainly not good citizens.
Sooner or later the truly successful engineer must

(Continited on page 105)
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~ Campus Notes

DEAN TURNEAURE SAILS FOR SOUTH AMERICA

Dean I, F. Turneaure sailed from New York, No-
vember 25, for Bolivia, South America, where he will
visit his son Stewart, who is mining engineer for the
Bolivian mining interests. Dean Turneaure
companied by his daughter-in-law,

The Dean’s trip will last until February first. After
seeing his son at the Patino mines, Llallagua, Bolivia, he
will make an extended tour through Peru, Bolivia, and
Argentina, ending up at Buenas Aires,

was ac-

A.S.M.E. INITIATES TWENTY

ACS ML held its regular fall initiation meeting
on Nov, 16. At this meeting twenty mechanicals were
nitiated.

@ The men
initiated are: . W,

\ # @ Azpell, 29; T. R,
// | Lokier, Y205 Q. ]

) —_ Daniels, ’30: L. A.

( e Dodge, "29; W. V.
" " Dewey, '30; H. A.
B J Felten, 29; K. Hop-
L ety Yo ‘ kins, "30; H. G. Hy-

land, "29; W. Ii. Klatt, '29: R. L. Kratsch, '29; R.
W. Kubasta, '30; R. E. Lhotak, ’30; W. W. Linde-
man, '30; K. C. Marting, '29; M. Matsen, 30; F. Mec-
Gourty, "29; J. McLane, 29: M. H. Rutherford, ’29;
G WL Schubert, "30: R. G. Walker, 29

The new members were welcomed by E. T. Hansen.
President.

H. E. Rex was elected Junior member to Polygon.

The meeting was closed by consuming a good deal
of engineer’s refreshments — cider and doughnuts.

A FLOATING FOUNDATION
“My upheaval,” wrote the junior civil, “cast me upon
bedrock, where I had to either swim or sink.”

PUBLISH BULLETINS OF ENGINEERING
EXPERIMENTAL STATION

A new bulletin, number 66, and two reprints, numbers
& and 9, of the Engineering Experimental Station of
the College of Engineering, will be issted shortly. The
work of the Iixperimental Station is made available to
the public in two ways. Some of the results are pub-
lished in the form of bulletins as soon as they are
ready, while the others are published as reprints after
being presented before the various national technical
society meetings.

Bulletin 66, by Prof. C. 1. Corp and H. T. Hartwell,
department of hydraulics, is entitled “Losses in various

forms of pipe bends”. Reprint number 8 is by Prof.
G. L. Larson and is a copy of a paper presented before
the American Society of Heating and Ventilating Engi-
neers. Reprint number 9 is entitled “Composition of
Iron Blast Furnace Slags” by Prof. R. S. McCaffery,
J. F. Qesterle, and Leo Schapiro, department of mining
engineering. It appeared in Technical publication No.
19 of the American Institute of Mining Engineers
November 1927,

ENGINEER CHRISTMAS SING ADOPTED BY
ALL-UNIVERSITY

The annual Christmas sing sponsored by the College
of Engineering has been made an all-University event
this year. The business management has been taken
over by the University Y. W.C.A. and Y.M.C. A.
The “sing” will probably be held in the gymnasium and
a small admission charge is planned.

Engineers are glad to see this wholesome display of
Christmas spirit adopted by the University as a whole
and will be hearty supporters of it, remembering the
good-will that prevailed at previous “sings.”

ETA KAPPA NU ELECTS EIGHT MEN
Eta Kappa Nu, honorary electrical engineering fra-
ternity, announces the election of the following eight
men: seniors, B. A. Fairweather, R. C. Dubielzig, J.
Bardeen, C. F. Andrews, G. H. Scheer, K. R. Me-
Dougal; juniors, R. G. Jewell, and R. G. Garlock.

Prof. I.. F. Van Hagan, department of railway engi-
neering, has been elected president of the University
Club.

IT°S RIGHT NEXT TO THE PRECIPITATE
Chem. engineer: “Professor Kowalke, will you please
help me out? It says here ‘add silver nitrate and agi-
tate’, and I can’t find the bottle of agitate.”

CiviL: “Who was that gentleman T saw you with last
night ?”

ELectricar: “That was no gentleman — that was my
lawyer.”

LET’S GET THIS STRAIGHT
“Sand,” writes a junior civil in a quiz in masonry,
“is used in mortar to decrease shrinkage. The sand
particles themselves shrink without a considerable change
in size.”
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CHI EPSILON ELECTS FIVE MEN
Chi Epsilon, honorary civil engineering fraternity,
announces the election of the following men: W. W.
Behm, Marvin Hersh, and G. C. Ward, juniors; R. A.
Burmeister and N. A. Christensen, seniors,

BOOK ON RADIO THEORY WRITTEN BY PETERS

A text book, “Theory of Thermicnic Vacuum Tube
Circuits,” has been written by T.. ]J. Peters, assistant
professor of eclectrical engineering. It will take the
place of the loose-leaved notes used in course L. E. 155,
for the past six years.

The purpose of the book is to develop conventions
and methods which may be used in the quantitative
treatment of electrical network and systems containing
trielectrode devices, according to Mr. Peters. The
circuits and topics discussed are those which best
illustrate the methods used in arriving at the per-
formance of the triode circuits.

The sophomore civil who wrote in a recent quiz
that a meander corner is a bend in a river must have
been related to the sophomore mechanical who, in
inspecting a steel tape, announced that it was five feet
long on one side and sixty inches on the other.
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FORMER INSTRUCTOR APPOINTED DEAN OF
KANSAS ENGINEERING SCHOOL
George C. Schhad, who was recently appointed dean
of the College of Ingineering at the University of
Kansas, was a member of the faculty of the department
of electrical engineering for several years in the early
part of the century.

Prof. T. J. Rood and I.. 5.
pointed to the advisory committee of the university
radio broadcasting station WHA. The committee is
composed of thirty-two members of the faculty ap-
pointed by President Frank.

Baldwin have been ap-

EXTRA NEWS ITEMS FROM CHICAGO
The honorable mayor of the Windy City is at present
waging a vigorous campaign against the use of thermo-
dynamic text books because they deal with British
Thermal Units.

FOUR ENGINEERS RECEIVE LEGISLATIVE
SCHOLARSHIPS

In the recent granting of ILegislative Scholarships
to out-of-state students, four engineers were included.
They are: John F. Kittson, m'30; James B. Owen, 27;
Dimitry P. Tiedeman, ¢’27; and Roland E. Toole, ¢’27.

First Hoso: “Talk about progressin’ times; why my old man used ter ride on a slowo, dirty, old freight train”
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BARBER CHAIR INSTALLED AT DEVILS LAKE CAMP

Among the additions and changes in equipment for
the civil camp at Devils Lake next summer is a barber
chair which was purchased by the Topographic Fngi-
neering department to take the place of the rickety old
chair other Sunday by the

pressed into service every

doughty «ivils who did not care to take
with the Baraboo barbers.  Now, the only
things lacking are plate glass mirror and a striped
barbers’” pole to make the camp barn look like State
Street.

any chances
renowned

A TRIP TO THE GREAT CAVE OF DANE COUNTY
Five sophomore engineers representing each course
in the College of Engineering emerged at dusk from
the Great Cave of Dane county, so muddy as to be
recognizable, after exploring over 2500 feet
tortuous caverns and tunnels.  Clarke Silcott,
Hal Porter, Jack ILacher, and the writer
were the lucky men to spend four of the most interest-
ing hours of their lives in this old limestone cave, whose

scarcely
of its

Irv Dessert,

end has yet been undiscovered,

good, at others the only
fairly worming oneself between
the sharp roof and muddy floor. Often one comes
ereat with stalactites, and whose
walls are carved into artistic shapes by the rushing
waters that sweep through it in the spring. The stalac-
tites are of considerable girth, but few are perfect due
to the ravages of previous explorers.

A great deal of fun
both going up and coming down, for it was a task to
make the ascent in one start, or to make the descent in
better fours.  An “inland sea” of consid-
furnished the depth was
indefinite and the low hanging ceiling was too obvious
one was Tucky if he escaped a bath or a good bump on
the head from some stubborn stalactite. Candles were
lights proved inefficient. Irv Bessert,
pulling up the rear, found floating on the surface of the
muddy waters what he though to be fish scales. Only
the pity of the rest of the party saved him from a
ducking when they turned out to be drippings from the
candles. A discovery of scientific interest was that of

At times the going is very
way to progress is by

upon room l'l(ﬂ'lg'

mud “slide” furnished a good

than on all

erable  length thrills, as

used, as  flash
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a large hene which proved to be the tibia of the Bovinius
Domesticus.

It was indeed a thrill, never to be forgotten when it
was realized that the party was in over 2000 feet, and
that if the arrows in the mud were incorrectly marked
or obliterated many hours would be spent in seeking the
main passage out. No claims are made that the cave
rivals the great caves of the west or of Kentucky, but
it has proved a source of adventure for many years,
and it was found to be every bit as good as many
historians claim it to be.

As regards the geology of the cave, it lies
edge of the driftless area, to the north west of Verona
in a limestone outcrop. It strikes off south west, fol-
the limestone wuntil, it is claimed, under-
lying sandstone beds are reached where it is thought
rooms of colossal size will appear. No one has ever
reached the end, and it is very probable that it extends
to the lead regions of southwestern Wisconsin.

—Carl Schmedeman,

on the

lowing the

min’ 30

ONLY HOT AIR IS DELIVERED THAT WAY
Mrs. Baldwin: “Just think, Mrs. Doke, my hushand
got Hamburg and Java on the radio yesterday.”
Mrs. Doke: “Do tell, my dear. Are they really de-
livering groceries by radio now ?”

A.S.C.E. LEARNS OF BUSINESS FINANCING

“Where industry obtains its money” was the subject
of a lecture given by Prof. C. L. Jamison, department
of business administration of the school of commerce,
before the American Society of Civil Engineers on
November 24, 1927. Professor Jamison explained and
answered the question “How can I obtain money to
start a business of my own?”

The series of lectures given by professors of different
departments of the university in order that the civil
engineers may become acquainted with what is being
done in other fields than engineering will be continued.

Prof. J. Mead, department of geology, gave the
first of the talks, speaking on the location of dam
sites,

The following men, surveying the ordeal of a written
examination and five and a half do-nuts in a red bag,
have been initiated into the society: W. J. Burmeister,
A. H. Frazier, S. D. Baillies, O. H. Winne, J. Wahl-
gemuth, J. Summeril, O. Wehrle, L. Janicki, M.
Swinney, C. A. Knoll, W. A. Milbrandt, H. Smith,
R. Kviathofsky, R, Matsen, J. C. Blancher, H. A.
Brown, H. S, Merz, A. Benesh, F. V. H. J.
Lenschow, J. Lehman. W. C. \‘Iilton R. J.
Poss, H. C. Sauer, R. Standorf, W.

Burcalow,
'H. Olsen,
. Steuber.

SIX ENGINEERS ELECTED TO PHI KAPPA PHI

Phi Kappa Phi, national honorary campus fraternity,
announces the election of six engineers among the thirty
seven seniors chosen to membership. The engineers are
H. 5. Merz, civil; W. B. Murphy and R. K. Neller,
chemicals ; W. H. Fuldner, electrical ; and 7. A. Mattka
and R. W. Leach, mechanicals.
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SOME SUPERPOWER POSSIBILITIES

By James TueEroN Roon

Professor of Llectrical LEngineering

UPERPOWIER is a recently coined engineering
S term intended to designate the interconnecting of
local electrical generating and distributing systems by
transmission network of high capacity and low loss to
the end that each such local system may be in position
to help any of all of such other systems with which it
thus intertied. While the interconnection of neighbor-
ing generating plants

cost is still further reduced through this improvement
in their operation factor. factor
especially necessary for economic operation of hydro-
electric generating stations on account of their high
overhead charges; also that all available water may be
utilized. If the proposed St. Lawrence waterway with
its accompanying stupendous electric power development
is to become

High operation 13

an ac-

through relatively short

complished fact, it will

transmission lines is : be largely because of
not new, the electri- Pl él the possibility of mak-
cally tying together of - E% = ing it a base load plant
large parts of the _atih I_H - | and of distributing the
country is of recent T ‘i | enormous resulting
origin. Already very 1 2 | electric energy over
considerable sections : il _| considerable portions
of the United States A L _2 of the two countries
and Canada are so 1y ! through superpower
connected and as yet \ E& systems.  IFourth, re-
only a start has been ' ducing in amount the
made. excess generator ca-

Over fifteen primary |} pacity which is neces-
advantages are sup- ,\ . sary in every station
posed to arise through to take care of emer-
superpower, but funda- gency loads, as well as
mentally the advan- to insure, as far as
tages are four in |} g% possible, the continuity
number. First, the re- |F, = of power supply to the
duction in the number local system. With two
of generating stations stations interconnected
on a system. Through this standby apparatus
interconnection a few will be less than that
large plants may take which would be re-
the place of a number quired if the two
of small ones. Per plants were not tied
kilowatt capacity the together. Again, were
larger plants are one station on a super-
cheaper to build than '“ power system to be
smaller ones and seriously crippled
should produce energy through accident, the
at lower cost. Second, - other stations on the
sltations with low pro- gg L system probably could
duction efficiency can - still supply large
be scrapped. This al- . ; amounts  of electrical
lows older, less effi- Modern Generator Equipment energy to the local

cient generating plants

to be either shut down or held for peak load or emer-
gency operation. Third, the load on the more economic
stations can be held approximately constant, while the
less economic plants carry the variable part of the load.
The base load is thus thrown on the stations having
the lowest cost per kilowatt hour and their production

territory of the injured

plant.  Thus continuity of supply could be had, a

matter of very great importance where electric energy

is sold for the operation of manufacturing plants, par-
ticularly steel works and cement plants.

Superpower development carries along with it other
(Continwed on page 100)
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DEATH OF H. W. VROMAN

Harry W. Vroman, engineer in charge of division No. 2
of the Wisconsin Highway Commission, with headquarters
at Milwaukee, died Monday, November 7, at the age of 40.

held Wednesday,
The
pall bearers were: J. A. Stransky, Milwaukee; 0. C. Roll-

former friends and associates, were
November 9, with burial in Forest Home cemetery.

man, Green Bay; A. L. Hambrecht, Madison;

Mr. Vroman was a graduate of the
University of Wisconsin and had been
connected with the Wisconsin Highway

Commission since June, 1913, when he was
emploved as a draftsman by Division No. 1
at Madison. In September, 1915, he was
transferred to Division No. 6 at Eau Claire:
in 1918 he was promoted to acting division
engineer, and in January, 1920 he became
division engineer. On December 1, 1925,
Mr. Vroman took charge of the division
oftice at Milwaukee. DPrior to his connec-
tion with the state highway department,
Mr. Vroman was employed by Milwaukee
county as a concrete inspector and taught
for a year at the University of Wisconsin.

Mr. Vroman was taken ill with a cold on

C. R. Weymouth, Madison; F. M. Balsley,
Milwaukee, and J. R. McLean, Superior.

Mr. Vroman is survived by his wife,
Helen; a son, George Miles; a daughter,
Mary Jane; his parents, Mr. and Mrs. Hiram
Vroman, living at Fitchburg, Wis., and two
brothers, Arthur and Albert. He was a
member of Eau Claire Lodge No. 112, F.
& A. M.

Two of the main projects which were
undertaken during Mr. Vroman’s office at
Milwaukee were the Atwater bridge (now
Capitol Drive bridge), and the beginning
of super-highway development in Wisconsin.

The sudden and unexpected death of
Harry Vroman is a distinct shock to his

October 21 and was confined to his bed a
few days later when his illness was diag-
nosed as a sort of intestinal flu which on November 4
developed into pneumonia, resulting in his death.

Funeral services which were attended by many of his

H. W, Froman

many friends and associates, for, as State
Highway Engineer H. J. Kuelling declared,
“Harry was probably the best-loved and most popular
engineer in the employ of the commission, being known
as a square shooter.”
—Reprint from The Western Builder

MINERS
Corner, Douglas C., min’13, invented the Conway Electric
Mucker which was used in the digging of the Moffat tunnel
a project supervised by Clifford A. Betts c’13.
Jones, Everett W. min’23, reports
daughter, Carol Ann, on Nov. 1.
Linden, John F., min’24, writes that he is employed by

Arthur Iron Mining Co. (Great Northern Subsidiary) as
mining engineer at Hibbing, Minn.

the arrival of a

Millman, Deane A., min'26, is engineer in charge of
operations at the Bruce Mines, Hibbing, Minn.

Thomas, Ray E., min, ex’16, has just left a job as Super-
intendent of Construction on an Electrolitic Zine plant and
copper ore crushing plant at Anaconda, Mont. He stopped
here for Homecoming on his way to Poland, via Paris,
where he is to be Assistant Chief Engineer at Giesche
Spolka Akeyjna properties of the Anaconda Copper Co.
at Katowice, Poland. He will assist in the erection of a
$5,000,000 plant for the electric recovery of zinc, He says
he needs a German speaking instrument man.

MECHANICALS

Benfer, Maurice F., m’27, reports a change of address.
He is now at 5039 Griscom St., Philadelphia, Pa.

Brightly, Fred C. Jr, is now with the Standard Galvan-
izing Co., 2619 W. Van Buren St., Chicago, Ill.

Brunke, 5. T., m’25, has moved from Watertown, Wis-
consin, and is living at 383 63rd Street, Wauwatosa, Wis.

Cox, Edward L., m’22, visited his home in Madison this
summer. He is chemist for the Monarch Company of St.
Louis, Missouri.

Davis, K. C., m’27, who has been working with the
General Electric Co., has been promoted into the commercial
organization under one of the district managers. Mr.
Davis has been working along the line of ventilation,
designing ventilating systems for ovens, paint and spray
booths, treating vats, and similar equipment.

Dean, Horace K., m’21, is associated with the Fuller
Lehigh Company, a subsidiary of the Babcock and Wilcox
Company, at Fullerton, Pennsylvania.

Edwards, Arthur W., m’25, has changed his address to
307 Building Industries Building, Cincinnati, Ohio.

Johnson, Carl A. m’91, and Mrs. Lucy McGlachlin Berry
were married in Madison on October 28. Mr. Johnson is
president of the Gisholt Machine Company of Madison and
is a past present of the Wisconsin Manufacturers As-
sociation,

Moeller, Roland, m’09, has been forced by ill health to
give up his business in New York and he now lives in
More Haven, Florida. Up to the time of his retirement,
Mr. Moeller operated the Polytechnic and Commerecial
Bureau in New York City, a specialized employment agency
for technical men.

Mueller, Emmet J., m’19, was one of the visitors at Madi-
son for the Michigan game. Mr. Mueller is district man-
ager of the Vilter Manufacturing Company, at 2457 Wood-
ward Avenue, Detroit, Michigan.

Shoemaker, William P., m’26, writes that he is to be
married to Irene M. Lampert, H.E. 27, of Boscobel, Wis.,
on Thanksgiving day. His address after December I1st,
will be 115 -S. 42nd Street, Philadelphia, Pa.

Stewart, Frederick C., m’25, Professor in the experi-
mental engineering department of the Georgia School of

e




DECEMBER, 1927 The
Technology, writes, “I enjoyed receiving the October
number very much. It surely is good to hear of ‘Old
Wisconsin’ and know that everything is going as it should.”

Suhs, Guy H. m’10, has been made plant engineer for
the Rhinelander Paper Co. at Rhinelander, Wisconsin.

Trane, Rueben M., m’10, of the Trane Co. of La Crosse,
has invented a new type of heater, which is being manu-
factured by his company. He was assisted in his work by
‘Edwards, Arthur W., m’25, and Miller, Merl W., m'25.

Mr. Trane recently presented a paper describing his in-
vention before the Society of Heating and Ventilating
Engineers.

Williams, Edward B., m’19, has become a member of the
financial advertising department of the New York Evening
Post.

Milbrook, Alfred T., m’25, who will be remembered better
perhaps as Alfred Muehlenbruch, before the change to
the present simplified spelling, has written to Prof. Larson,
concerning his work in connection
with the construction of the mnew
power plant for Whiting, Indiana;
“We are still hard at work on our
power house but are getting to
the point where the results of
our labor are taking form quite
rapidly. Work is progressing on
all eight of the boilers which are in all stages of construc-
tion. Now long ago we let the contract for the high
pressure steam piping (400 1b.) which I had the pleasure
of designing and which drew some very favorable comments
from Mr., Hershfeld as well as the Babcock and Wilcox Co.
Smith, Harold, m’26, has been doing a great deal of piping
layout work and has proven to be quite a valuable man,
to say nothing of having a good reserve of stories and
snappy comebacks. The entire building which is of concrete
construction, is now completed, three 5000 kw. high pressure
turbines are installed, and the electrical switch gear is
beginning to arrive. The way things look now we will
have steam up some time next spring but there is still
plenty to do.”

Mr. Milbrook gives his present address as T508 KEssex
Avenue, Chicago, Ill.

CIVILS

Bartlelt, Harvey E., ¢'26, who is with
Barzhof and Watson of Milwaukee, sur-
veyed and mapped the stone quarry at
Sturgeon Bay, Wis.,, formerly owned by
Leathem D. Smith Stone Co. This company
was recently purchased by the Dolomite
"'Eﬁi— “4me, Products Co. of Cleveland, Ohio.

Becker, J. Walter, ¢’09, C.E.’10, is presi-
dent of two companies engaged in the manufacture of
electrical specialties, the Commutator Company, and the
Arteraft Company. Mr. Becker makes his home in Syca-
more, Illinois.

Blau, Herman A., ¢'20, is assistant engineer with the
Port of New York Authority and is engaged in the con-
struction of the 3500 foot span Hudson River Bridge. He
gives his residence address as 230 Naples Terrace, New
York, N. Y.

Brown, Herbert H., ¢’17, is engineer for the city of Mil-
waukee in charge of design and construction of pumping
stations.

Chase, Herman, ¢’27, is working for the resident engineer
of the New England Power Co. on their new hydro-electric
development at Bellows Falls, Vermont.

Christianson, C. B., ¢’22, and Oettmeier, A. G., ¢'27, are
with Engstrom and Wynn, general contractors of Wheel-
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ing, W. Va. Christianson’s address is 1117 Chapline St.,
and Oettmeier lives at 62 Virginia St. :

Cooper, Fennimore F., ¢’l4, has joined the staff of the
research division of the department of water works of
Milwaukee, Wisconsin.

Cowie, H. I, ¢’03, is connected with the Carborundum
Company of America, at Niagara Falls, New York. Mr.
Cowie played host to the party of Electricals who made
the eastern inspection trip this fall.

Crew, Louis C., ¢'25, is design engineer with the Southern
International Paper Co. at Camden, Ark.

Donahue, Jerry, ¢’07, president of the Jerry Donahue
Engineering Company, Sheboygan, is the author of an
article entitled “Separate Sludge Digestion in Wisconsin.”
It describes the sludge digestion plant at Hartford, the
first built in Wisconsin, and a recent plant built at Antigo.
One of the features of the Antigo plant is the utilization
of the gases from the digesting sludge as fuel for heating
the sludge during cold weather. Frank K. Quimby, ¢'20,
had charge of the construction of the plant and, as city
engineer of Antigo, is now in charge of its operation.

Eriksen, E. T., ¢’89, C.E.90, is engaged in the construc-
tion of the Stony Gage dam, an Ambursen type construction
across Stony Creek. It is being built for the Orland Irriga-

ALL ROADS LEAD TO DEVILS LAKE

The First Annual Howmecoming for Ciwvil
Iingineers is to take place at the swmmer survey
canp at Devils Lake, the week end preceding
the Fourth of July next summer. These canp
reunions will be exclusively for civil engineering
alumni and their families. Prof. R. 5. Owen
(mavor of Azimuth Cily, Devils Lake, Wis.)
states that the affair is going to be a humdinger
and that the town will be wide open.

Complete plans will be announced in a coming
wssuc. Wateh for it.

tion Project to form a storage reservoir. The work is
under the supervision of the U. S. Bureau of Reclamation
located at Glennco, Calif.

Mr. Eriksen gives his address as Elk Creek, Calif.

Grant, Eugene L., ¢’17, is in New York City for the year
1927-28, on leave of absence from his duties as Assistant
Professor of Civil Engineering at Montana State College.
Mr. Grant is taking graduate work in economics at Col-
umbia University and is collecting material for a book on
the principles of engineering economy. His present address
is 3977 Bliss St., Long Island City, New York.

Kuelling, H. J., ¢08, C.E.’11, state highway engineer,
has been granted a leave of absence of three or four
weeks, to make a survey of economic conditions relative to
the building and maintenance of roads and streets in Cook
County (Chicago) Illinois. Mr. Kuelling was engaged by
the Chicago Chamber of Commerce at the request of the
Cook County Board.

Kurtz, Henry W., ¢'19, who for the past three years has
been conducting a contracting business at Sheboygan, Wis-
consin, is now with the Concrete Steel Co., Chicago.

Lembke, Louis W., ¢’27, reports his address as 190—32nd
Street, Milwaukee, Wis.

Luckey, Carroll H., ¢’14, has established himself as con-
sulting engineer with an office in Moorehead, Minnesota.
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Mr. Luckey is also at the present time city engineer for the
c¢ity of Moorhead.

Lulberg, A. P., c¢'11, has left the University of Idaho,
where he was Professor of Civil Engineering and gives
his new address as 256 Ellsworth St., Gary, Indiana.

Mackie, J. E., ¢’23, who has been secretary and treasurer
of the “Pacific Coast Building Officials Conference” during
the past year, has just been made managing secretary-
treasurer, a full-time position. His headquarters are at
132 Pine Ave., Long Beach, California. Mr. Mackie has
taken a very prominent part in the great work of drawing
up a “Uniform Building Code for Pacific Coast Cities.”
The code was approved by the conference at a recent meet-
ing and has already been adopted formally by some of
the coast cities. When he rose to speak, at the meeting
at which the code was approved, Mackie was given a
rising salute of appreciation for his work in connection
with the code.

Preston, Burt K., ¢’25, is with Consoer, Older, & Quin-
lan, consulting engineers of Chicago. He is located at
Palatine, Ill.

Rockett, L. C. c¢'15, sends us his subscription from way
down in New Mexico, together with a change of street
address. His new address is Casitas del Rio No. 5, Santa
Fe, New Mexico.

Smith, Leathem D., ¢'09, has sold his interest in the
L. D. Smith Stone Co. to the Dolomite Products Co. of
Cleveland, Ohio. The L. D. Smith Co. is located in Sturgeon
Bay, Wis. The Leathem D. Smith Dock Co. of Sturgeon
Bay is operated by Mr. Smith.

West, Kenneth A., ¢'25, reports his address 317 Penn
Ave., Wilkinsburg, Pa.

CHEMICALS

Gilman, Edgar Dow, ch’13, C.E.14, is Director of Public
Utilities at Cincinnatti, Ohio.

Hall, John L., ch’25, of Whitewater, Wisconsin, and Miss

Myrtle May Porter, of Port Atkinson, Wisconsin, were
married at Whitewater on August 20. Mr. and Mrs.
Hall will make their home in Milwaukee where Mr. Hall

is a chemist with the Pittsburgh Plate Glass Company.
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Silver, Charles A., ch’24, died in a Madison
hospital on September 9, after an illness of sev-
eral months. Mr. Silver has been employed as a
research chemical engineer at the Burgess Battery
Laboratories in Madison, since the time of his
graduation in 1924, He is survived by his widow;
his parents, Mr. and Mrs. A. J. Silver, of Tampa,
Florida; a brother, Harry S. Silver, of Madison;
and a sister, Mrs. M. N. Boutrelle, of Orlando,
Florida. Interment took place September 11, in
Forest Hill Cemetery in Madison.

Tesch, W. 1., ch’23, joined the staff of the C. F. Burgess
Laboratories in August. He is associated with the Patent
Department.

Vobach, Arnold C., ch'21, has left Whiting, Indiana, and
gives his new address as 70 Hanover Street, Wellsville,
New York.

ELECTRICALS
Carlson, M. S., e'25, is proposal engineer in the switch-
board sales department of the General Electric Co. of
Schenectady, N. Y. He expects to be transferred to the
Philadelphia office on December 1st.
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Anderson, F. W., e'12, has recently been made chief of
apparatus inspection and repair planning at the Kearny
factory of the Western Electric, at Kearny, New Jersey.

Bassett, W. B., €'09, is in charge of the Marine Develop-

ment Department of

the Westinghouse
Company, at East
Pittsburg, Pennsyl-
vania. Mr. Bassett

helped to make the
Electrical Eastern Trip
a success by personally
conducting the party
through the Westing-
house shops at East
Pittsburgh.

Conley, B. L., €18, M.S.20, has changed his address
from 4215 Lindell Blvd., St. Louis, Missouri, to 616 Locksley
Place, Webster Groves, Missouri.

Holmes, H. G., ¢'25, is with the Consumer’s Power Co.
of Jackson, Michigan. He writes that he is working with
several other Wisconsin engineers; “Bob” Dohr, ¢'23, “Bud”
Lindner, ¢'25, Walter Schmidt, e’24, all of the same office.

He goes on to say, “With so many of us in one office we
are one outfit that does not have to take any ‘sass’ from the
Michigan guys. We are all looking forward to seeing
Minnesota trample all over them and expect to get a lot
of pleasure out of it, while we wait for Wisconsin to take
a crack at them.” (More power to them—may they not
have long to wait).

Any of these men can be reached through the Consumer’s
Power Co. of Jackson, Michigan, Holmes’ address is 535
Wildwood Ave., Jackson, Michigan.

Johnson, Lloyd, e’24, is design Engineer of the Circuit
Breaker Division of the Westinghouse Electric Mfg. Co.
His address is 415 Lamar St., Wilkinshurg, Pa.

Jones, A. C., ¢’14, is now in charge of apparatus drafting
for the manufacturing planning division of the Western
Electric at its Hawthorne plant, near Chicago.

Lilja, Edgar D., e'24, gives his address as
Street, Rockford, Illinois.

McCoy, Robert C., e’27, while in Madison for Homecom-
ing, dropped into the office for a chat. He is at present
located at Joliet, I1l., with the Central Station Institute of
Chicago, but expects to be transferred again about Decem-
ber first.

915-10th

Miller, Harry I., e’21, has been made president of the
U. W. Alumni Club, at Marinette, Wisconsin.

Outzen, Andrew N., ¢’10, at a recent meeting of the
Michigan Board of Examiners for registration, was granted

a certificate with the title of Registered Mechanical
Engineer.
Rufsvold, Arnold 8. ¢’25, is General Engineer with

Westinghouse Electric and Mfg. Co., Pittsburgh. He went
to France with the American Legion to the Paris Con-
vention. His address is 793 Susquehanna St., Pittsburgh.

Golder, Lloyd W., ¢’96, who has served for the past 21
years as secretary of the Metal
Specialties Manufacturing Company
of Chicago, has recently been elected
treasurer and general manager of
this same company.

Hayden, Charles B., ¢’96, has been
elected alderman of the first ward in Madison to fill the
vacancy left by Mr. Spencer A. Lucas. Mr. Hayden is at
present assistant engineer of the state railroad commission.

(Continwed on page 100)
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SENIOR CIVILS VISIT MILWAUKEE
By R. A. BURMEISTER, ¢'28

The Senior Civils on October 26, 27, and 28, enjoyed
a most excellent inspection trip to Milwaukee where
they visited such places as the Riverside pumping
station, the refuse incinerator, the Jones Island sewage-
testing station, Bridge and Iron Works,
Allis-Chalmers Manufacturing Company, and looked
over various bridges and pavements. In contrast to
previous years, the weather was quite balmy and
agreeable.

The greater portion of the first morning was spent
in examining bridges and construction work. Street
cars, motorists, and pedestrians had to wait, perhaps
impatiently, while the bridges were opened for inspec-
tion and their mechanisms were explained by the city’s
engineers.

The Wisconsin Bridge and Iron Works played host
in the afternoon. This visit was especially interesting
because the plant was fabricating trusses similar to
The return

Wisconsin

those now being designed by the seniors.

to Hotel Antlers, which was the headquarters for
the trip, was made via bus and street car. Professor

Kinne attempted to get by the conductor of the street
car, but, at the gleeful howl of several observing
students, he returned and surrendered his transfer.

The refuse incinerator and the Jones Island sewage
treatment plant were points of interest in the second
morning. The good ship “Edna”, which had performed
for previous classes, transported the boys out to the
island. No one fell into any of the large tanks, so the
morning was without incident.

An arduous afternoon was spent at the Allis-Chalmers
plant. This particular inspection entailed considerable
walking for the plant covers a large area.

The Riverside pumping station was visited on the
third morning. The weather was not so balmy on
this day, and the sheltering walls of the station were

The Senior Civils
At 12 o'clock the party met at the city
hall, and were led by Professor Smith to the Blatz
Hotel for luncheon, — minus the Blatz.
luncheon came talks by Professor Smith and city paving
officials and then an inspection of the various pavements,
the city kindly furnishing the necessary automobiles,
among them a Packard, a Ford, Sr., and a Cadillac.

appreciated.,

Following the
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THE EASTERN INSPECTION TRIP
By W. H. FULDNER, ¢'28

The thirty senior electrical engineers who went on
the annual Eastern Inspection Trip were not dismayed
by the omen connected with the magic number 13. All
hands were on deck when the Shirvan, our Pullman,
started on its journey on November 13th.
Rood was in command of the party.

During the first part of the journey [ IFelch baffled
the conductors with Government
while Clyde Nooker, our Haresfoot lady entertained
some were enroute to

Professor

railroad his pass,

female who

acquaintances

After A Barrel Of Canadian Beer

Detroit. Professor Meyer’s berth caught on fire and
it is rumored that he was attempting to retire in his
berth while enjoying one of the complimentary cigars
presented by the Madison station master.

The Inspection Party spent Monday and Tuesday
visiting the numerous hydro-electric power plants in
the vicinity of Niagara Falls. The power plants which
seemed to impress the men most were the American
Niagara Power Plant, which is located in the heart of
the city, and the Queenstown Plant of the Ontario
Hydro-electric  Commission, located down-
stream from the Falls and is a masterpiece of the
The scenic beauty of the

which is

technical art of engineering.
Falls was appreciated by some members of the party,
while others enjoyed the proximity of Canada.

Pittsburg greeted us on Wednesday morning with
its proverbial smoke and soot increased in density by
a drizzling rain; nevertheless the reception tendered to
us by the alumni in Pittsburg was warm and pleasant.
We received a royal welcome at the Westinghouse Co.
All of the U. of W. grads in the organization had
dinner with us at the Westinghouse Club. W. B.
Bassett ‘09 acted as host and led the group in the
singing of Varsity.

Half of the party made a short special trip to the
area in Pittsburg devastated by the gas explosion. The
extent of the damages and the gruesomeness of the
scenes appeared to be greater than that indicated in
newspaper accounts of the disaster.

After inspecting two steam power plants and the
coal mine operated in conjunction with the Springdale
Power Plant, the party was entertained at a smoker
given by the Pittsburg Alumni Club. A very humerous
professional entertainer impersonated a head waiter

(Continued on page 100)
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NEW BOX CAR LOADER USES NOVEL PRINCIPLE

Instead ol conveying the material to be loaded into

the box box loader which has been
recently developed, utilizes centrifugal force to throw
the material to the desired position. By the use of
the new machine, which can be easily manipulated by
one aman, a box car can be loaded to capacity in 15
to 30 minutes, according to the nature of the material

ciar, a new cadr

to be loaded. The

new  Sinden Loader g
- o i

consists of a short, &

high speed, motor
driven belt, fed by a |
hopper and  mounted

S ¥
on running gears to ¥
facilitate moving lhcw

machine from one
place to another. The |
carrying run  of thc[
three Toot helt is de- k.

pressed mto a eircular
curve, and the hopper is so placed that the material to
be loaded drops through the bottom of the hopper and
meets the belt traveling in the same direction, that is,
downward. By this means all of the initial speed of
the falling material is retained. As the material falls
on the concave side of the curve, it is forced against
the fast moving belt and attains the same velocity as
the belt when it is thrown off tangentially. By virtue
of the clinging effect caused by the centrifugal force
there 1s secured a tractive force of several times the
normal force of gravity. Thus the material accelerates
very rapidly and a very short belt is all that is required
to give it sufficient velocity to project it to any part of
the car. The material is projected in a steady stream
or jet which forms a pile beginning at the far end of
the car and working backward toward the car door.
—Westinghouse Press Bulletin

MAMMOTH SUSPENSION BRIDGE

There is being constructed at present between Fort
Washington and Tort Tee a gigantic extension bridge
which will have an estimated cost of fifty million
dollars.  Construction is undertaken by the Port of
New York Authority acting under the mandate of the
states of New York and New Jersey. The bridge is
to be built in two stages. When the first stage is com-
pleted, it will provide for four traffic lanes and two
sidewallks: but later to meet the growth of population
and travel, the upper roadway will be widened to ac-
commodate eight vehicular lanes and two sidewalks,
as well as making the addition of a lower deck which

will accommodate four lines of rapid transit tracks.
The entire cost of the structure when finally completed
will be about seventy-five million dollars.

The central span will be one of thirty-ive hundred
feet which is exactly twice as long as the largest span
in the world today, that of the Camden Bridge across
the Delaware. The length from anchorage to anchorage
will be forty-eight hundred feet. To resist the pull
of the cables on the New York side there will be built
an enormous concrete anchorage weighing three hundred
and seventy thousand tons. If wire cables are used,
there will be four cables, each a yard in diameter and
cach consisting of twenty-eight thousand five hundred
number six galvanized steel wires laid parallel, bunched
snugly by hydraulic pressure and wrapped with a steel
wire protecting covering.

So great will be the weight of the structure, itself,
that the truss usually provided to prevent sagging under
a load will be displaced by a comparatively shallow
truss. In the design a maximum lateral swing of three
to five feet has been provided for, though the highly
improbable force of a strong wind will move it less
than two feet.

The proposed fifty-ninth street bridge will be even
larger and more costly than this project.

—Scientific American
WORLD’S LARGEST ARTIFICIAL LAKE

Alabama is building for power purposes what is
claimed to be the largest artificial lake in the world.
The lake will cover sixty thousand acres of farm and
forest land located in three counties. There will be
about five hundred thirty billion gallons at the Cherokees
Bluffs where the dam is built. The magnitude of this
quantity becomes more apparent when it is compared
with that of Muscle Shoals’ one hundred seventy million
gallons; the supply for New York City, two hundred
billion gallons; the supply for San Francisco, sixty-
seven billion gallons; and that of the Pathfinder Dam
of the United States Reclamation Service, three hun-
dred thirty billion gallons. Prior to the start of actual
clearing, permits to change the location of twelve
cemeteries were secured and nine hundred graves were
moved to locations outside the flooded area where
land was purchased by the company and donated to
the local community churches. It was also necessary
to relocate several miles of railroad and one hundred
miles of highway. A plate girder bridge and a rein-
forced concrete bridge twenty-five hundred feet long
were constructed. So far as changing the map is con-
cerned, this is one of the most elaborate projects ever
undertaken in the southern states.
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IMPORTANCE OF THE TRIPOD IN SURVEYING
The importance of the part played by the tripod in

eliminating errors of surveying done with either the

transit or the level, is to often not considered by
engineers. The tripod, being a bulky and sometimes
heavy accessory of the instrument, receives the most
wear and tear, even to the point of abuse, whereas
scant attention is paid to giving it occasional examina-
tion, and much less to regular care. ILooseness in shoe
and in head causes most of the errors, which can be
easily prevented by a careful examination of the tripod
before using. A stiff breeze will cause unusual vibra-
tion in a loose tripod, no matter how heavy it is.

Another source of error is that due to residual torque

or twist remaining in the tripod head after the instru-

ment has been tightly screwed on. The error appears
as a variable back sight reading when a number of
readings are taken from one set-up.

CORROSION PROOF PIPE
A compressed  wood  fiber pipe has been recently
developed which is not affected by acids, alkalies, or
electrolysis, and can be used with liquids at a reasonably
elevated temperature.  The pipe is impregnated under
high pressure with boiling pitch and can be shaped into
any size or form. Rust and scaling are eliminated with
the result that tests have shown that the pipe remains
free flowing over protracted periods.
—Chemical and Metallurgical Engincering

LARGE SPIDER TO BE USED IN CONOWINGO
GENERATOR

A new spider is being machined at the South Phil-
adelphia Works of the Westinghouse Electric and
Manufacturing Company, weighing 175,000 pounds and
~measuring 29 feet

@ ment of the 40,000
EKC VA generator
which will be in-

§ Maryland. This gen-
erator will have the
largest diameter o f
any ever built, being
37 feet over all. It
will run at the speed of 81.1 revolutions per minute.

—Westinghouse Press Bulletin

MICROBES PRODUCE COPPER

Copper 1s ordinarily thought of as one of our most
valuable metals which is found in the earth in deposits
caused by some geological action of the rocks: but
according to a recent report of the Department of the
Interior, it now appears that metallic copper may be
deposited—in relatively small quantities—through the
action of bacteria. During a survey of the region near
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Cooke, Montana, by the Geological Survey, spongy
masses of native copper were found in the black muck
of a bog. About half a mile above this bog is an out-
crop of pyritic copper ore; this weathers rapidly, and
the copper is removed from it in solution as cupric
sulphate. Redeposition of the copper as native metal
only in the black muck and in none of the gravels and
sands in the vicinity was ample proof that something
in the muck had caused the precipitation of metallic
copper from the sulphate solution, but the identity for
the precipitating agent remained to be determined. After
considerable experimentation, certain bacilli were found
by means of which it was proved beyond question that
the copper was deposited hy the

action of microbes.

BOILER FEED-WATER PROBLEM DEMANDS
ATTENTION

An ideal water for steam making should contain no
scale forming solids, should not cause priming or foam-
ing, and should not corrode.
is, How much treatment is pratical from an econontic
standpoint, and how much is too expensive when the
wltimate return is considered?

Plain subsidence is the oldest and cheapest method
applied to remove suspended solids.
good advantage in connection with other systems. Chem-
icals are frequently used to convert the scale forming
salts into insoluble compounds, so that these solids can
be removed by filtration. In many places zeolite soften-
ing is used. Cold water is passed through a bed of

The problem to be faced

It is still used to

zeolite minerals that contracts the scale forming solids
and replaces them with sodium salts,

The oxygen and carbon dioxide gases have a much
better chance to corrode when the scale forming sub-
stances are not present. For this reason the gases must
be removed. There are various ways of doing this.
The most common is to use the heat of the
down to heat the feed water.

Many boiler compounds are available to prevent scale
forming corrosions. However, only in rare cases is it
advisable to use these. Fxternal treatment of feed
water is claimed to be better,

Very little definite knowledge is available about the
causes of priming and foaming. Unfortunately many
of the treatments for feed water increase this tendency,
but, of course, some do not.

—Power Plant ngineering

blow

CONCRETE FLOORS PROTECTED AND
BY NEW MATERIAL

For protecting concrete floors, especially of decorative
concrete, during the curing period, a new material
known as “Stainproof” has been recently developed.

Stainproof is a jelly-like material which is applied
to the surface in a thin film about 36 hours after the
final troweling, When dry, it
viscous film which is said to be so tough that the
heavy traffic which new floors have to bear cannot

CURED

forms a nomn-porous,

(Continued on page 06)
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FLAMING YOUTH
AS IS

lee.

were on their

annual inspection trip to Milwau-
Prof. stood in the hotel lobby, with a
cigar in the north-east corner of his face, waiting until
time to lead the gathering host of students forth for
the day's work. The voung fellows were standing or
sitting and chatting quietly. There was no boister-
ousness, no rough-house, nothing in fact to indicate
that they were collitch. They might have been so many
young business men. A stranger turned to Professor
Kinne and said, “What a fine lot of alert, clean-cut
young men there are about the lobby of this hotel.”
It was with considerable pride that Professor Kinne
explained that they were a party of the much-maligned
class known as college students, and that they came from
the University of Wisconsin.  Whatever faults the
college student may have acquired in recent years, at
least one of his old faults is passing into the discard:
He is no longer obsessed with the idea of playing the
village cut-up in and out of season,

The senior civils

Kinne

WHY OUR COUNTRY
IS PROSPEROUS
of the United States.
a long time in recovery, and the mid-west farmers are
still far below a satisfactory condition. But general
business and industrial conditions continue to disappoint
the prophets of evil by persisting in being very good.
The American people had in 1926 an aggregate in-
come of nearly 90 billion dollars, a record total, and an
increase of approximately 27 billions, or 43%, in the
five years since 1921. This income, which averages over
$2,000 for every person gainfully employed, indicates
the highest standard of living for the population as a
whole ever attained in this or any other country.

There are several dark spots on
the “Business Conditions” map
The vast flooded areas will be

CAN YOU RECOGNIZE  In the good old days, it was
AN ENGINEER? a common supposition among
campus folk that if a man wore a flannel shirt and
a week's growth of whiskers and had a slip stick
protruding out of his hip pocket it was a safe bet
that he had never been farther up the Hill than the
ingineering Building. It was reasonable to believe
that if the Law School were mentioned to such an
individual he would curl up and begin to exude a
stream of profanity that would liken itself unto the
firec and brimstone that covered Sodom.

But many years have come and gone and the pic-
turcsque engineer of yore has become extinct. With
plus eights and ear-splitting socks, rent-a-cars and
co-eds, Gillettes and straight edges corrupting us, and

with the medics, the ags, the inhabitants of the red
stone building across the terrace, and what-have-you all
approving our styles in haberdashery and facial decora-
tion, it is becoming impossible to identify the engineer
who sallies forth without a slip stick for a badge.

Feeling the need of some emblem to identify our-
selves, we have gotten the engineer’s recognition pin.
The pin is a slide-rule on a cardinal W as a background,
and is symbolic of all branches of engineering. It is
a distinct honor for a man to wear this pin as it puts
the mark of Wisconsin upon him. As seniors and
graduates only can wear it, it is equivalent to being
stamped with a trade mark of sterling quality, for a
man must be good in order to survive to be a senior in
the College of Engineering. Wisconsin engineers have
always been known for their esprit de corps and for
their traditions. Seniors and graduates, wear the engi-
neers’ pin —it’s yours! Make it a tradition and keep
up the old spirit!

WESTWARD THE In January, 1908, the center
COURSE OF INDUSTRY of industry in the United
TAKES ITS WAY States was on the northern
boundary of Indiana, about 110 miles east of Chicago.
In January, 1918, it was still on the northern boundary
of Indiana but had moved about 50 miles nearer
Chicago. In January, 1926, it had moved 25 miles to
the southwest of its position in 1918, and was about 50
miles southeast of Chicago. The total movement in
the 18 years from 1908 to 1926 was about 75 miles
in a west by south direction. This slow movement of
the center of industry during a period when the capacity
of prime movers in central stations and manufacturing
plants increased about 140 per cent, indicates that in-
dustrial development in the United States is proceeding
at about the same rate in all sections, but a trifle more
rapidly in the western and southern parts of the
country.

These determinations of the center of industry, which
have been made by the Geological Survey, Department
of the Interior, are based on the capacity of steam
engines, steam turbines, water wheels, and internal-
combustion engines installed in manufacturing plants
and in public-utility power plants. Twice the weight
is given to the power equipment in public-utility power
plants, as it is used twice as much as is power equipment
in manufacturing plants. Previous determinations of
the center of industry have been based on the installed
capacity of prime movers in manufacturing plants only.
It is believed that more representative results are ob-

(Continued on page 98)
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To the Daniel Boone

1In every man!...

It is still the day of the trail blazer. In
the telephone industry pioneers are cutting
new paths in the knowledge of their art.

This industry is continually on the
threshold of new ideas, with each devel-
opment opening up a vista for its explorers
to track down.

Their activity will be as engineers in
laboratory research and plant operation,
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Toduy tele-
phone cables
Cross country
that Denicl
Boore kneav,

but also in supervisory and executive posi-
tions—planning the course of activity for
groups of men and carrying the burdens
of administration,

The responsibility and opportunity of
management take on an increasing impor-
tance in an industry such as this, where
forward-looking leadership must point the
way to ever better public service.

BELL SYSTEM

oA nation-wide system of 18,000,000 inter-connecting telephones

PIONEERING

W O R K HAS

TUST

BEGUN?*’
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(Continwed from page 03)
grind through it. The coating of Stainproof is then
removed when the construction is completed and the
building 1s ready for occupancy. It is also claimed that
the Stainproof coating has aided proper curing by
sealing the original moisture in the topping, thus pre-
venting too quick drying. Although developed prin-
cipally for protecting and curing concrete, it can also be
used on new terazzo floors, marble and stone floors,

and on tile floors. —Ingineering News-Record

BE UNIFORM

The American lingineering Standards Committee has
proposed tentative plans for the indentification of piping
systems.  Many color schemes for the identification of
piping systems have been used in the past, but there
has been little uniformity. I<specially in the case of
pipes and materials safe and unsafe to handle, there are
order to correct these
faults the plans have been proposed.

The principle requirements for a standard scheme of

no universal designations.  In

identification of piping systems are: distinguishability,

Aexibility, inclusiveness, simplicity, practicabiltly, and
nationality. 1t is believed that the proposal meets these
needs.

The system Dbriefly is as follows: there shall be five
general classifications, A, safe products; B, dangerous
materials; C, defective materials; D, extra valuable ma-
terials; I, fire protection equipment. The identification
marks may be bands of color, a stencil legend, or color-

ing of the entire pipe line. The colors suggested for
the various classifications are as follows: A, green, or

the achromatic colors, white, black, gray, or aluminum;
B, yellow and orange; C, blue; D, purple; E, red.
These plans are now up for discussion. Something
definite will be done as soon as widespread enough
discussion warrants it. —Power Plant Inginecring
FRANCE SOON TO DEVELOP RHINE POWER

Wark is about to be started on the construction of
a canal between Strasbourg and Kembs, in Germany,
which will make possible the realization of good power
between Basle and Strasbourg.

The concession for the construction of the Kembs
Power Station has been granted by both Switzerland
and France.  Acting under the treaty of Versailles,
I'rance is to build the dam and control it and have ex-
clusive right to the power upon the payment to Germany
of the value of one half of the power produced.

The canal will be about 7 Km. long and about seven
M. deep. At the Kembs power house there are to be
two locks: one 185 meters and the other 100 meters
long, and each is to be 25 meters wide,

There will be a drop of about 11 meters at the Kembs
dation.  Tts average power will be 120,000 Hp. The
average monthly output will be about 54,000 Kw. Tt
will take about five years to complete the Kembs
station at a cost of about $12,000,000. —Power

WISCONSIN ENGINEER
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MANUFACTURING BY ELECTRIC HEAT

For many years there was little advance being made
in the use of electric heat in manufacturing. This was
due chiefly to lack of data which would convince a
manufacturer of the advisability of using electric heat.
Now that data is being found, the use of electric
heat in manufacturing is becoming more and more
common.

In past years when a metallurgist or a chemist would
malke his tests to determine the proper rate of heating,
he would have an ideal condition, an electric furnace.
When a shop used his specifications a skilled heat
treater would try to duplicate the laboratory results
with his new equipment. In some places at present
most any workman can control the electrical equipment
and produce a fine and Dbetter article at less cost. In
the future, we may well guess, many more factories
will make use of electric heat.

—The Llectrician

MANUFACTURE OF WHITING IN ENGLAND

As chalk comes from the quarry, it is dirty and
stained ; so that it must be washed. For this purpose
there are large pits, filled with water, in which the chalk
is placed. The slush thus formed is continually stirred
until all of the soft lumps are broken. From these
washing pits the slush is passed through several screens
of various sizes. The lumps of chalk that are caught
in these screens are taken to a sand pit, while the
liquid is passed on to a settling pit. These pits are
After the
chalk has settled the water is run off and the chalk,
which by this time is in a thick sludge, is sent on to
be dried.

There are large drying floors about thirty by twenty
feet; these floors are covered, but they have no sides.
Beneath the iron floors are coal-fired furnaces. The
white sludge is spread over this floor to the thickness
of about ten inches. Then the heat is applied for
about thirty-six hours. At the end of this time, when
the sludge will have d-ied and formed large cakes of
chalk, the chalk is shoveled up and then broken up.
Now the process is complete and the chalk is barreled

and bagged and sent to the London docks.
—Rock Products

SUCTION CLEANER FOR RAILROAD TRACKS

An interesting suction apparatus has been developed
recently by the Pennsylvania Railroad for cleaning its
tracks. The device consists of a flat car pushed ahead
of the locomotive, which also supplies steam for the
suction operation.

From a raised framework on the car, extend back-
ward and downward at an angle of about 45 degrees,
are seven flexible connected 8-inch suction pipes, having
their open ends as close to the track as possible. Five
of these tubes are on the inside of the tracks and two
on the outside. The suction pipes are connected to
other pipes which placed overhead

horizontal are
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Lesson No. 2 of

BLASTERS’ HANDBOOK

PRIMING a dynamite cartridge seems like a very simple job when
you watch a professional blaster—a thrust into the cartridge, a
blasting cap crimped onto the fuse and inserted into the hole, and the fuse
tied to the cartridge with a piece of twine.

But each of these apparently simple steps requires experienced handling
for the sake of efficiency and safety. Upon proper priming depends
complete detonation, avoiding the pulling out of detonator, guarding
against moisture, easy and safer loading of bore holes. There are two
methods of detonating a charge—safety fuse and blasting cap or electric
blasting caps.

Each step of the several methods of priming a cartridge is fully explained

in classroom terms and clearly illustrated in Chapter Two of the Blasters’
Handbook.

The entire Handbook, in fact, is one of the practical reference and study
works found in the classrooms of leading technical schools, colleges and
universities. Written out of the experience of du Pont field service men
over a great many years and taken from all fields. Meaty, well arranged,
and condensed into handy pocket size,

This coupon will bring you a copy absolutely FREE

@UPOND

REG. U, S. PAT. OFF,

E. I. DU PONT DE NEMOURS & CO., Inc., Explosives Department, Wilmington, Delaware
Without cost or obligation on my part, please send me a copy of the “Blasters’ Handbook.”

..... State

Please mention The Wisconsin Engineer when you write
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and extend forward, emptying into a coal car or
other receptacle. The steam pipe, with an 11/16-inch
nozzle, discharges steam at a pressure of 150 to 175
pounds into each of the pipes—producing an effective
vacuum and driving forward and out, all the refuse
collected. The flexible connections permit the pipes to
be raised or lowered, as circumstances may require.
This is done by pneumatic devices that draw on the air-
brake system for power.
APPLICATION OF PHOTO-ELECTRIC
EFFECTS

A fire alarm device that literally “sees” and responds
to the faintest trace of smoke, has been recently devel-
oped and is to put on the market in the near future.
The agency that operates the alarm is a combination
of a photo-electric cell and what is practically a standard
radio tube — an achievement of Dr. V. K. Zworykin,
physicist on the research staff of the Westinghouse
IFlectric Co. The tube is so responsive to light changes
that smoke, as faint as a whiff from a cigarette, will
be of sufficient magnitude to turn on a red light which
This Zworykin tube is the
first invention to make possible the practical application
of photo-electric effects. In addition to acting as a
fire detector, the device has a number of other practical
applications. One of these is the automatic control of
light houses in untended stretches of the sea. With
the Zworykin device, such lights may be turned on
and off by the agencies of light and shadow.

PRACTICAL

is connected in the circuit.

DRY ICE

Solid carbon dioxide is being advantageously used
as a refrigerant. Natural and manufactured dis-
tributors received a jolt when the iceless refrigerators
for the home came into use, though their consolation
was that shipping still required packing ice. Now we
have the advent of dry CO, which is colder than
ordinary ice and does not change state as quickly.
This better refrigerant has made possible five day
railroad shipments without repacking, whereas formerly
ice packing needed repacking at least once in such a
long journey. Also it is possible to ship large quantities
of ice cream to Cuba, something heretofore not ac-
complished without refrigerating machinery aboard ship.
In fact such large quantities of ice cream have been
shipped that an embargo is likely to be declared upon it.
—Secientific American.

ice

NEW PERMANENT MAGNET HAS GREATER

STRENGTH THAN ANY OTHER IN EXISTANCE
A new magnetic alloy has been recently developed
which is so highly magnetized that it will lift a bar
thirty times its own weight, thus representing a strength
five times that of the ordinary magnet. The material
used is cobalt steel alloyed with tungsten, and was
developed by Dr. I’. H. Brace, research engineer, after
months of experimentation in the laboratory. One of

WISCONSIN ENGINEER
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the features which makes it so desirable, is that it
clings tenaciously to its magnetic power and will not
lose it. The cobalt steel such as used is relatively
expensive so that the alloy will only be used where
performance is worth more than the price, as in
delicate meters, fine phonographs and other precise
machines.

FIRST ARC-WELDED BRIDGE TO BE BUILT

An arc-welded, rivetless steel railroad bridge, the
first of its kind to be built, is to be erected on the
line of the Boston and Maine Railroad at Chicopee
Falls, Massachusetts. The bridge, when finished, will
be practically a one-piece structure since every joint
will be welded solid and immovable. Weaknesses due
to movable joints and rivet holes are thereby eliminated.
As a result, the welded bridge is lighter than the cor-
responding riveted bridge to carry the same size load
and costs less. The bridge to be constructed is to be
175 feet long, and will cross a water power canal. Only
eighty tons of steel are needed for the welded job,
while over one hundred and twenty tons would be
used if the job were riveted. A longer life is also
expected, particularly in the case of the floor con-
struction.

HOLLAND TUBE OPENED

At midnight, Saturday, November 12, the Holland
Vehicular tunnel under the IHudson River was opened
for traffic. It is a 9,250 ft., forty-eight million dollar
tunnel which has been under construction for seven
years and which connects New York City and Jersey
City.

The safety and success of the tunnel depend prin-
cipally upon its ventilation and lighting. To insure a
continued power supply, there are three circuits on
each side of the river at about 13,800 volts, three phase,
D cycles.

There are 42 blowing fans run by motors totaling
more than 6,000 Hp. About 250 Kw. is required to
light the tunnel itself and 150 Kw. more to light the
approaches.

—FElectrical World

EDITORIALS
(Contined from page 04)
tained by wusing the capacity of power equipment in
both manufacturing and public-utility plants.

The geographic center of the United States is near
the center of the northern boundary of Kansas, and the
center of population is in Owen County, south-western
Indiana. The center of industry of the United States
in 1926 was therefore 640 miles east by north of the
geographic center and about 170 miles due north of
the center of population.

Ideas, not gold, govern the world. The lack of ideas
makes the average man.

—Selected
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In all Machinery there is no place where
bearing accuracy is more vital than in ma-
chine tool spindles. On the spindles of
leading makes of machine tools there are
Timken Tapered Roller Bearings.

In all Machinery there are few bearing ap-
plications in which the stresses approach
those that are typical in steel rolling mills
or in cement mills—a million pounds—two
million pounds—and more! Many of the
great manufacturers in these lines are using
Timken Bearings to achieve certainty and
speed of production never known before—

at the same time reducing power costs as
much as one-half!

The durability and the permanent precision

inherentin Timken Bearings are permitting

all Industry to take advantage of anti-fric-
tion economies. Where anti-friction bear-
ings were once impossible because of the
severity of the requirements, Timken Bear-
ings are effecting the greatest improvements
in cost and production.

Modern engineering in every phase is
bound to be more and more concerned
with Timken Tapered Roller Bearings.

THE TIMKEN ROLLER BEARING CO., CANTON, OHIO

Tapered
Roller

Please mention The Wisconsin Engineer when you write
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Christmas
Vacation
Have your work all in before
Christmas vacation, either all typed
before that time, or leave your
work here as we will be open
every day through the vacation.
COLLEGE TYPING COMPANY
Badger 3747 519 N. Lake St.
+ &

ENGINEERS!

YOU DON'T NEED A SLIDE RULE
TO MEASURE THE
EFFICIENCY OF

Morgan’s
Malted Milk
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EASTERN INSPECTION TRIP
(Contined from page 9I)
and gave D. Tiedeman the title of, IFeenamint.

While in Cleveland on Friday we inspected The
White Motor Factory, The Williard Battery Establish-
ment, and the Nela Park Laboratories. The presence
of a number of very attractive girls in Nela Park
served to make our visit more interesting. The staff
at Nela Park spared no efforts in making us see the
value of good light.

After a sorrowful farewell ceremony — the porter
being in a receptive mood — had been completed, we
left the Shirvan Saturday morning in Chicago. The
members of our party joined the Western Trip men in
inspecting the State-Central automatic telephone ex-
change of the Illinois Bell Company. The details and
principles of the latest telephonic development, tele-
photography, were also explained.

The final meeting of the Inspection Trip Parties was
held at Stage Tield. Although the results of the
Chicago-Wisconsin game left much to be desired,
Terrace Gardens and the College Inn were very effective
in minimizing the sorrow.

The men who went on the Eastern Trip feel that the
success of the trip was due to the excellent arrangements
made by Professor Rood.

ALUMNI
(Continued from page 00)

Schildhauer, Edward, €'97, E.E’11, is vice president of
the Solvay Process Co., Syracuse, New York.

Shea, J. R., ¢'09, has been appointed superintendent of
manufacturing development for the Western Electric
Company. He is located at the company’s main factory at
Hawthorne on the southern edge of Chicago.

Since his graduation his experiences have been very
interesting and varied. He has held a number of im-
portant positions with the Western Electric, including a
period in Tokyo, Japan, as supervisor of building for the
Nippon Electric Company, then a subsidiary of the Western
Electric. Since then he has been connected with develop-
ment work.

SUPERPOWER POSSIBILITIES
(Continued from page 87)

possibilities that may become of great importance, even
to the revolutionizing of some of our present condi-
tions. For instance, why should not our steam rail-
way rights-of-way become electric transmission line
rights-of-way to transfer large blocks of electric power?
The railroads would transport the necessary fuel to
large stations located at big centers of population where
power requirements are large and where the water
required for boilers and condensers is usually avoidable.
The railroads could be electrified and their rights-of-
way would serve for transportation, transmission, tele-
graph and telephone communication, signaling and
control.

On some railway systems nearly one-half the total
traffic is in coal, with resulting constriction in traffic
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BLASTING THE TAMIAMI TRAIL

HE Tamiami Trail, connecting Miami with

Tampa, across the Everglades of Florida, is one
of the greatest road building projects of all time.
With its early completion, a nearly impossible stretch
of territory will be spanned by a beautiful automobile
highway.

In order to get material for the grade it was neces-
sary to excavate a canal paralleling the right of way;
and most of the excavation was through difficult
rock formation. D. Graham Copeland, Chief Engi-
neet, in charge of the work in Collier County, writes:

““Although the extremely varied texture of the rock
was successfully drilled, little would be gained if
the proper explosives were not available with which
to shatter the rock in such a manner as to make it
suitable for our purposes. More money can be
wasted in a few minutes by the improper selection
and use of dynamite than by any other errors in a

month. To the Hercules Powder Company, we
turned for assistance in this direction, and as our
rock problems varied almost continuously, that
Company has sent its engineers here every two
months or so to keep in close touch with the work,
and to offer suggestions highly advantageous to us.
There are only a few firms sufficiently farsighted to
knowingly decrease their sales with the idea of help-
ing their customers. The Hercules Powder Company
is one of these few firms. We have used one solid
carload of sixty percent nitroglycerin dynamite
monthly for the last three years and, but for the
kindly suggestions and efficient cooperation of that
Company, we would unquestionably have used a
much greater quantity with poorer results.”

* # # !
Write us for a free copy of the Explosives Engineer Maga-

zine containing an illustrated article that describes in
detail this great engineering feat,

HERCULES POWDER COMPANY
(INCORPORATED)
941 King Street, Wilmington, Delaware

“Dynamite— Permissible Explosives— Blasting Powder— Blasting Supplies

ALLENTOWN, PA.

BIRMINGHAM DULUTH
Eggf:'lf‘%f T HAZLETON, PA.
e N HUNTINGTON, W. VA.
CDE{\?‘,]?RO JOPLIN, MO.
LOS ANGELES

Sales Offices:

POTTSVILLE, PA.

ST, LOUIS
II;]CE)ZI{Y/]"S&Y(])%EE CITY SALT LAKE CITY
NORRISTOWN, PA. SAN FRANCISCO

WILKES-BARRE
P BURGH WILMINGTON, DEL.
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MALONE
GROCERY

AGENCY

Richeliew Pure Food Products

WHOLESALE AND RETAIL

GROCERIES FRUITS
VEGETABLES

434 STATE STREET Telephone B. 1163-1164

o}

MEAT
Goeden & Company

and added trackage demand. With some lines practically
one-half of the coal carried is for the operation of the
lines themselves. Since coal will average around ten
per cent ash, there is a large amount of uneconomic
transportation resulting which could be largely saved
through electrification. This could be still further re-
duced by generation of the electric power directly at
the mine mouth, or nearby with minimum fuel trans-
portation should there not be sufficient condenser water
supply at the mine. Even such amounts of condensing
water may not be necessary should the gas turbine be
developed.. The tremendous deposits of lignite would
then become available for power development and dis-
tribution through superpower and electrification.

Every engineer passing along our waterways is con-
tinuously struck with the number of* points where
hydroelectric generating plants might be located, and the
thought of this constant loss of possible power is
irritating.  But from their location such plants can
now rarely be made to pay if constructed, since their
cost be kilowatt capacity is high and the demand for
power in their immediate neighborhood is commonly
small, and this demand is commonly so irregular that
the resulting station operation factor is distressingly
poor. It is no wonder that at present bankers look
askance at any hydroelectric projects save those of con-
siderable magnitude. Suppose, however, that it was
possible to tie small hydroelectric plants into super-
power systems; also to operate them through either
automatic or remote control, thus saving labor operation
charges. Then the future may see enormous numbers
of small hydro plants spring up over the country on
little waterways now economically undevelopable. These
will serve their local communities with their small, var-
iable power demand but will turn their base power into
the superpower system to which they are connected.
The saving in fuel transportation as well as consump-
tion will be tremendous. If in the future with these
small, local hydroelectric plants can be linked the manu-
facture of fertilizers through electric nitrogen fixation,
every drop of available water can be utilized; the oper-
ation factor of the station be made to approach unity,
with resulting decrease cost of power production; the
local farming community can be supplied with low cost
fertilizers so that the traditional two blades of grass
will flourish where but one grew before.

These are but a few of the potential possibilities ac-
companying superpower development. With these will
come new and strange economic and political questions,
some of which will doubtless be difficult to settle. Tre-
mendously powerful, possibly selfish power trusts may
arise.  Transportation and transmission will become
largely merged into a single function. The powers of
the Interstate Commerce Commission, or its successor,
will be enormously widened and increased. State rights
will have to give way to common good. Boundaries be-
tween countries may hecome even more illusory than at
present. But from it all, life will be more interesting
than ever, more comfortable, more effective. It will
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The Industr That Interests You

Rex Conveyors in Progressive Assembly

Is Served By The Chain Belt Company

If it is the Manufacturing Industry — Rex Convey-
ing Systems are conveying progressive assemblies,
transporting parts and handling mechanically raw
materials, semi-finished and finished products.

Rotary Oil Well Rig Driven by Rex Chabelco

If it is the Oil Industry— the great companion of

the automotive industry—Rex Deepwell Chabelco

drives the rotary rigs that put down the oil wells

from Texas to Siam. If it is the automotive indus-

try, Rex Conveying Systems carry many of
America’s automobiles through
various stages of their assembly,
the thing on which the industry has
based its manufacturing success.

MIXERS <
PAVERS «

759 PARK STREET

(Reg. U. . Pat oft.) ,
Traveling Water Screens <

Conveying Systems ¢

If it is Public Utilities—Rex Traveling Water
Screens are cleaning intake water for power
plants, Rex and Stearns Conveyors handle coal
to the boilers.

If it is the Food Industry—Rex Chain and Rex Con-
veyors handle food products in packing plants,
canning plants, sugar mills and grain elevators.
If it is Cement— Rex Mixers and Pavers mix con-
crete for thousands of jobs daily. Also Rex
Elevators and Conveyors handle cement in all
stages of its making.

Rex Conveyor Handling Cement Clinker from Kilns

Whether you are a student, manufacturer or
engineer, if you are interested in industry,
the products of the Chain Belt
Company will interest you. We
will gladly supply any information
- desired onany phase of this business.

CHAIN
SPROCKETS

-

MILWAUKEE, WISCONSIN
Please mention The Wisconsin Engineer when you write
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Twenty Years of Banking Experience for Your Protection

More than twenty years has time is offered to you in the
passed since The Branch Bank most complete of student

of Wisconsin began its work banking systems. That’s why
of student banking. The more than 95% bank at
experience gained since that The Branch.

BRANCH BANK OF WISCONSIN

STATE AT GILMAN

Christmas in Every Department

at The Co-Op.

every name on your gift list at The
Co-Op. All over the store, every department 5
offers a bevy of gift ideas. The Gift Shop, \"@
the Book Department, The Co-ed Corner, @_/)
Mens' Wear Department, Sporting Goods
Section --—- hundreds of suggestions every- @
where. Before you go home supply your
list on your Co-Op number.

The UNIVERSITY CO-0P.

E. J. GRADY, Mgr.
STATE AT LAKE

TH[S year you can find something for @fi

TAPES--RULES
TOOLS

THE COMPLETﬁgSSi;UTION OF YOUR PROBLEM
OF ACCURATE MEASUREMENTS.

= .
~5 S

SEND FOR

| Cat. No.11—Tapes and Rules Cat. No.53—Tools
SAGINAW, MICHIGAN
THE, (IWIIA,ULE'C& NEW YORK ' WINDSOR, CAN.
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be a wonderful field for the engineer in the next fifty
vears in the development of superpower alone, disre-
garding the tremendous changes which will come to
pass because of it.

THE ENGINEER AND HIS COMMUNITY
(Continued from page 83)

learn that services rendered to the community without
a fee, or even a thought of fees, very often pay the
largest dividends in the long run. This is because of
the esteem and resulting recognition certain to be given
him by the public. Services so given amount to “cast-
ing your bread upon the water,” —after many days it
will return to you. If an example is needed to explain
the working of this suggestion, suppose the community
is considering a new or an enlarged water supply and
public meetings are being held to discuss the situation.
There would usually be engineers, citizens of the city,
who would be in possession of valuable facts germane
to the subject, and if so, such engineers should speak
up in the meeting instead of allowing the doctors and
lawyers to express opinions based perhaps upon preju-
dice or hearsay. The frequent failure of the engineer
to give his views in public meetings has often resulted
in far reaching community losses.

But it is not always that the engineer is competent
to speak on community problems of a general social
and economic nature. For example, suppose the sub-
ject of public discussion be city zoning. While it was
due to the skill of the civil engineer that the great
steel skyscrapers have been built, only within two or
three years have such engineers given even casual
attention to the grave community problems of sanita-
tion and traffic control which have resulted from build-
ing the city vertically instead of horizontally. Even
now only a few engineers can give an intelligent ex-
planation of the reasons for or the methods of city
zoning. This is due to the fact that because of our
overspecialization we have produced 57 varieties of
engineers, each intent and expert in his own narrow
field, but only casually informed as to the others, and
very often quite without either horizon or vision of the
future city or even of the city of today. Such a man
frequently lacks the vision of the lawyer, the doctor,
or even of the successful business man, and must remain
in life as he began —an expert clerk.

How can we expect our profession to receive public
recognition when we do not recognize the public by
taking and holding a much needed leadership in civic
development. Are we not conceiving our duties to
the public in a selfish and too narrow a way, and are
we not as a profession paying dearly for the lack of
leadership? Why should we complain of the low and
often pitifully inadequate salaries allotted us by the
public? Are they not a just measure of the public
service given? Certain it is that the university expects
and has a right to expect the best of leadership from
its sons and daughters. Were this not so the university
could not exist, nor could it be justified. The city can
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Resists Corrosion

HIS picture, taken in the salt

marshes near Kearny, N. J,
shows two lines of 30-inch Cast Iron
Pipe replacing pipe made of other
material. The alternate exposure to
the action of salt water and air is a
severe test.

While the pipe shown in the pic-
ture is subjected to unusual corro-
sive influences, all underground pipe
must be able to withstand corrosion
to a greater or less degree. CastIron
Pipe has this quality. It does not
depend on its coating to resist rust;
the material itself is rust-resisting.
The first Cast Iron Pipe ever laid is
inservice today at Versailles, France,
after two hundred and sixty years’
service.

THE CAST IRON PIPE PUBLICITY BUREAU
Peoples Gas Bldg., Chicago

CAST Ill()\T PIPE

THE BELL & SPIGOT JOINT

Our new booklet, * Plan-

ning a Waterworks

System,” which covers

the probkm of water for

the small town, will be
sent on request

Send for baoklzt. “Cast
Iron Piprfar Industrial
Service,” showing in-
teresting installations to
THE ACCEPTED STANDARD FOR meet special problems

UNDERGROUND CONSTRUCTION
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grow to be a work of art, but how different frem a
picture or a poem. For some one has said: “The pic-

. ture once painted or the poem sung, it stands hence-

[#) ’
10% Cash Discount PLUS forth by itself alone; the artist can do no meore for it.
10% Sales Checks. It must live or die without further help from him.

But the city is never thus separated from us, its
builders. It remains tied to us by the invisible cord

MAKE THIS A of nourishing passions. It grows with us or it dies

with us. It is in a more real and personal sense a
BOOK CHRISTMAS part of us as we are a part Of. it'. It becomes then

the reflex of the lives and aspirations of the people
who dwell in it. So that a city, its streets, its high-
¢ Books express your personality ways, its buildings, its parks and public places, as well
as its business and social life is an embodiment of our-
selves. It is this living spirit that may hearten and

inspire us; that may delight and enchant us, and that
may also break and destroy us.”

as no other gift can.

¢ Time cannot change; cares can-

not dull, your gift of a book. I am mindful of the fact that these sentiments may
seem to some too idealistic and non-practical to serve
q A ﬁnely selected stock of ideal as a guide to professional action. In answer let me

say, do not be ashamed of having high ideals of life
and service. Such ideals guarantee contentment and
professional advancement as nothing else can, and

BROWN BOOK SHOP the sooner they are comprehended ‘the better both for
the individual and for the community.

621-623 STATE STREET In closing, may I express my belief that this chapter
of men specially selected because of the exceptional
attainments of its members may some day say and feel
that it is a splendid thing to be a part of a wide-awake
city ; a splendid thing to feel that your own strength

is infinitely multiplied by the strength and wisdom of
other men who love their city as do you, and that by

gifts at

g

unselfish co-operation the wholesome blood of the
entire community can be united in a common purpose,

so that selfish prejudices will fall away, a universal
PICT URES spirit of service be engendered, and as a result a greatly
enhanced sense of individual power and pleasure of
achievement come to all.

Emerson has made it clear in his essays that with
have of College Days when great gifts and great opportunities such as ours always
go great responsibilities for their wise and generous
use. May we not all also realize the truth of what
Their value increases as the was written over 2000 years ago, “Where there is no
vision the people perish.”

are all the memories you will
they are over — —

years roll by.

THE MODERN DROP FORGE SHOP
; (Continied from page 82)

Start an album tOdﬂY! forging, a bulldozing operation is necessary, so as to
get the correct length on the axle forging. The axles
are forged a trifle short, for they can be lengthened
much easier than they can be shortened, though both
operations are used. The Bulldozer is a machine which

is used to lengthen, and a Sizing Machine is used to
shorten axles. All forgings, upon cooling, are placed
upon portable racks which can be moved from place

HOTOART
HOVSE:

W, J. MEUER. PRESIDENT to place by an electric truck.
Heat Treatment
The axles are now ready for the heat treatment. The
furnaces in this department are also heated by oil,

N

L
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A riveting scene that is typical of structural steel work, The operator
is more than 200 feet in the air.

ngersoll-Rand

Pneumatic Tools

Without the riveting hammer, or “gun,”
as it is sometimes called, there would be no
towering skyscrapers—none of the massive
structures that characterize our modern in-
dustrial life.

Few, however, understand the important

work that falls to the lot of other pneumatic
tools. Grinders, hoists, chippers, drills—they
replace hand labor in every trade and speed
the output of all our present-day commaodities.
There is scarcely an object of every-day use
whose production at some point is not
hastened or bettered through the skillful use
of compressed-air equipment.

Ingersoll-Rand Company manufactures all
sizes and types of air compressors, as well as a
complete line of air-operated, labor-saving
tools. Among these are included sand
rammers, clay and trench diggers, backfill
tampers, concrete surfacers, tie tampers,
scaling hammers, riveters, and “‘safety-first”
pneumatic saws. All of these tools are fast
and positive in action, each performing the
duties that formerly required from 3 to 10 men
working by hand.

INGERSOLL-RAND COMPANY
11 Broadway New York City

Offices in principal cities the world over

Please mention The Wisconsin Engineer when you write

107




108 The WISCONSIN ENGINEER Volume 32, No. 3

3
ode

3

but in this department, the temperature of the furnaces

is checked by a thermo-couple and a potentiometer. The
SAMPLE ESTIMATE SHEET

No. of Forging == 10,000

Est. Wt. of Forging = 42.6#

Est. Wt. of Stock = b6 #

Steel SAE 1040
IT'S.ALL CREAM o -
1CE CREAM Gut Stock 56%# @ L/10c & Iby —ovoveoocociconse 0565
Cost of Material 56% # @ 350 ___________________ 1.9775
Overhead 4000 1b. Hammer _______________________ 3750
Overhead 4000 1b. Hammer _______________________ .3750
Overhead Bulldozer ______________________________ 1560
VISITORS ALWAYS 4000 Hammer 20 Hr, ___ ____ o _____ .0600
WELCOME 4000 Hammer 20 Hr. _____________________________ .0600
Biilldozesi 80 HE: —corepmemes repeme o .0400
4 Hammer Helpers _______________________________ 0720
2 Bulldozes Helperl weccrpcvsmresnspsurpseesssses 0640
PR - - Straightening . .1500
OUR WAGON PASSES YOUR DOOR 103 11y - R —— 0639
Heat treat and draw _____________________________ 3195
Ingpection . __ = - . . - = oo o e anae 1200
KENNEDY DAIRY CO. ORI oo -
TIOTAL s o st S s e 353 3.9894
Perfectly Pasteurized GENERAL OVERHEAD 20% ____________________ 7979
MILK, CREAM, BUTTER, BUTTERMILK, CO'IK- NET COST OF FORGING 47873
TAGE CHEESE, SELECTED GUERNSEY MIL PROFIT 10% - 4787
DIE CHARGE ______ .2000
&

Est. Selling Price ___________ 4.9660
ALLOWED FOR CASH 2% ______________________ .0993
5.06563

PRICE QUOTED $5.10
PRICE ON DIES $1029.00
PANTORIUM CO- Forging to be Stra?ghtened.

Heat treated and Pickled.

Cleaners and Dyers COST OF DIES

MADISON’S ONLY 2 Finishing Blocks, 30 x20x20 __________________ 120.00
2 Roughing Blocks, 30x20x20 ___ ______ _________ 101.87

MASTER CLEANER Trisnmier Mat: seccessnesreuprrermes e o m 25.10
Labor 450 Hrs. @ 1.00 __________ ________________ 450.00

Overhead 1509% of labor __________________________ 675.00

$1371.97

25% absorbed in die charge _____________________ 342.99

Cost: to (CUstEieY covercee e e e $1028.98

axles are heated up to the required temperature, held
at this temperature for about two hours, and then
quenched in hot water, the water temperature being
538 STATE STREET around 170°F. The hot water reduces the chances of
B. 1180 obtaining a cracked axle during the quenching operation.
The quench is followed by a drawing heat, commonly
called tempering, in a lead bath,
The forgings are now moved over to the Brinnell
machine to test the hardness, and if the hardness comes
i 4 within the specified limits, the forgings are taken to

e

$5.00 in advance gives $6.00 credit!
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ONG Island, New York, will have a concrete highway, forty feet wide,
the full length of its one hundred and twenty-five miles, stretching from
Queensboro to its eastern tip, off the Atlantic seaboard. This modern

thoroughfare has been named “Sunrise Highway”, and when completed, will
A exemplify another step in America’s progress toward adequate traffic facilities. n

Three Koehring Heavy Duty Pavers were used in paving the first sixteen-
mile section, which leads east from Queensboro. Dividing this sixteen-mile
unit into three parts, a Koehring Paver was placed on each, with proper
material-handling equipment to accompany each paver.

To further eliminate chances of costly delays, two Koehring Heavy Duty
Cranes were used in handling the sand and gravel at the proportioning
plants. Thus, through careful selection, the contractor built up dependable
paving units which would hasten the completion of this important section of
the new Sunrise Highway.

Such organization of Koehring Heavy Duty equipment in highway construc-
tion is not unusual—it may be found in almost every state in the Union and
in many foreign countries. The contractor-engineer, the world over, recog-
< nizes the value of dependability.

Y

KOEHRING COMPANY
MILWAUKEE, WISCONSIN

Manufacturers of
Pavers, Mixers —Gasoline Shovels, Cranes and Draglines

The revised edition of
“Concrete—Its Manufac-
ture and Use,” a complete
treatise and handbook on
present methods of prepar-
ing and handling portland
cement concrete, is mow
ready for distribution.
To engineering students,
facultymembers and others
interested we shall gladly
send a copy on request.
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the pickling room, where they are immersed in an acid
bath for some time to remove all forging scale. Some-
times small forgings are sandblasted instead of pickled,
but the advantage of pickling over sandblasting is that
any defects such as hairline cracks, fine cold-shuts, and
similar cracks that have, up to this time, escaped the
cagle eyes of the inspector, are enlarged by the action
of the acid, and such forgings can be thrown out
before shipment, while in sandblasting such minute
cracks are even more thoroughly covered up.

Forgings, such as axles, are now ready for the final
straightening operation.  The “I” beam section is
straightened under a hydraulic press, while the bosses
on an axle are lined up in special jigs or fixtures by
T hand.  Connecting rod forgings are straightened by
hand with a lead hammer, and cam forgings are
straightened by reheating them a little and restriking
them lightly in the forgings dies.

A final inspection of the forgings is made and if the
forgings pass this inspection, they are moved to the
shipping department where they are placed in cars to
be forwarded to the customer.

The final, and important step, is taken in the account-
ing department, where an invoice is made out and sent
to the customer.

Manufacturers
get better Gears — and more per
dollar of investment by Hobbing
with Brown & Sharpe Machines

\ ‘ / HEN the cost of gear cutting equipment

is estimated the modern way, on a sus-

Conclusion

A final word on the place of the Engineer in the Drop
Forge Industry would not be inappropriate. The first
step is taken by the Sales Engineer in deciding upon the
method of operation. The Production Engineer is neces-
sary to schedule the order to the best of advantage,
improve or simplify operations, increase production,
and hold down the overhead expense. The Maintenance
Engineer must keep the tools in working order, and
prevent any unnecessary shutdowns or delays. The
Chemical Engineer, or Metallurgist must watch the
quality of the work and of the material.

From the time the inquiry enters the Sales Depart-
ment until the finished forgings are placed on the cars
for shipment, the course of the forging is followed

tained production basis, Brown & Sharpe Gear

Hobbing Machines show a low enough cost per

gear to convince the most skeptical production

engineer. Many up-to-the-minute features enable
these modern producers to deliver more and
better gears per dollar of investment.

It will pay you to become familiar with the
advantages of using Brown & Sharpe Gear Hob-
bing Machines. Write us direct for a catalog de-
scribing all three sizes.

The Brown & Sharpe through the plant under the watchful eye of the
No. 44 Gear Hobbing . ‘
Machine jor Spur Engineer.
and Spiral R

Gears.

AMERICA’S LONGEST TUNNEL NEARLY COMPLETED
(Continued from page 79)

finished July 13, and the railroad enlargement opora-

tions lacking but 1,800 feet of 10 x 16 foot bench.

As this excavation is being cleaned up, ballast and

1104 rails on creosoted oak ties are being placed

preparatory for the first train.

When the first Denver & Salt Lake train christens
the massive concrete portals this year, it will mean the
unlocking of the latent resources of Northwestern
Colorado and overcoming of a great natural barrier
that has heretofore stood in the way of transcontinental
transportation thru Colorado.

BROWN & SHARPE MFG. CO.
PROVIDENCE, R. L, U.S. A.

Lvery man in his time must either wear out or rust
out. I prefer to wear out. —Selected.

e
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COMPACTNESS, SAFETY AND RELIABILITY

Allis-Chalmers
Reyrolle
Armorclad Switchgear

Combines 1 one factory built unit the busbar structure, circuit
breaker, outgoing feeder connections and instrument transformers.

Relays and instruments can be mounted on unit itself, or on
separate control board as local conditions dictate.

Compactness of design enables switching equipment to be in-
stalled in considerably less space than required with cell mounted
breakers saving building space and frequently resulting in lower
overall total installed cost.

Metal clad construction gives complete safety to operators and
insures reliability in service.

Allis-Chalmers Manufacturing Company has acquired from A,
Reyrolle & Company, Ltd., Hebburn-on-Tyne, Iingland, who are

responsible for the development and unusual success of this type o

of Switchgear in Great Britain and on the Continent, the exclusive 300 Amp., 15000 Volt Erectrically Operated
s ) S ; ; 5 : 4 Brezker Unit. 75,000 KV-A,
rights for its manufacture and sale in the United States, Cuba Interrupting Gapacity.

and Mexico.

Leafiet 2085 will be furnished on application.

I.LLIS-CHALMERS MANUFACTURING(O.

MILWAUKEE, WIS, U.S.A.

automobile and airplane wires,
electrical wires, submarine cables,
bridge-building cables, wire rope,
telegraph and telephone wire,

radio wire, round wire, welding
wire, flat wire, star-shaped and all different kinds of shapes of wire,
sheet wire, piano wire, pipe organ wire, wire hoops, barbed wire,
woven wire fences, wire gates, wire fence posts, trolley wire and rail
bonds, poultry netting, wire springs, concrete reinforcing wire mesh,
nails, staples, tacks, spikes, bale ties, steel wire strips, wire-rope aerial
tramways. Illustrated story of how steel and wire is made, also illus-
trated books describing uses of all the above wires sent free.

AMERICANSTEEL & WIRE

Sales Offices COMPANY

Chicago New York Boston Cleveland Worcester  Philadelphia  Pittsburgh  Buffalo Detroit Cincinnati Baltimore
Wilkes-Barre St. Louis Kansas City St. Paul Oklahoma City Birmingham Memphis Dallas Atlanta Denver Salt Lake City
Export Representative: U. S. Steel Products Co., New York

Pacific Coast Representative: U, 8. Steel Products Company, San Francisco, Los Angeles, Portland, Scattle

Flease mention The Wisconsin Engineer when you write
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Roeblin

Sy Ry
———— KEYSTONE }
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§teel Sheets that Resist Rust!

The destructive enemy of sheet metal is rust.
It is successfully combated by the use of pro-
tective coatings, or by scientific alloying to re-
sist corrosion. Well made steel alloyed with

Copper givesmaximum endurance. Insist upon

KEYSTONE

Rust-Resisting
Copper Steel

Sheets

Quality - 4 ‘

Service,

Keystone Copper Steel gives superior service for roof-
ing, siding, gutters, spouting, culverts, flumes, tanks, and
all uses to which sheet metal is adapted—above or below
the ground. Our booklet Facts tells you why. We manu-
facture American Bessemer, American Open Hearth,
and Keystone Copper Steel Sheets and Tin Plates.

Black Sheets for all purposes

Keystone Copper Steel Sheets

Apollo Best Bloom Galvanized Sheets
Apollo-Keystone Galvanized Sheets
Culvert, Flume, and Tank Stock
Formed Roofing and Siding Products
Automobile Sheets—all grades
Electrical Sheets, Special Sheets

Deep Drawing and Stamping Stock
Tin and Terne Plates, Black Plate, Etc.

Our Sheet and Tin Mill Products represent the highest standards of quality, and
are particularly suited to the requirements of the mining, engineering, and general
construction fields, Sold by leading metal merchants. Write nearest District Office.

American Sheet and Tin Plate Compagy

General Offices: Frick Building, Pittsburgh, Pa.
DistrICT SALES OFFICE

Cincinnati Denver Detroit New Orleans
Philadelphia Pittsburgh St. Louis

Pacific Coast Representatives: UNITED STATES STEEL PRODUCTS CO.,San Francisce
Los Angeles  Portland  Seattle

Export Representatives: UNITED STATES STEEL PropUCTS Co., New York City

Chicago New Yord

Volume 32, No. 3

A Superior Product

John A.Roeblings Sons Co.

Trenton, New Jersey

O N/}
S

SPLICING MATERIALS
Make Dependable Joints

OKONITE tape is an unvulcanized rubber compound in
tape form for insulating cable splices or joints. Joints
properly made with OKONITE are impervious to mois-
ture and are as strong as or stronger electrically and
mechanically than the insulated wire itself.

MANSON tape is a true friction tape having adhesive
and weathering qualities far superior to any other com-
mercial tape.

DUNDEE “A” is a high quality friction tape excelled
only by MANSON.

DUNDEE “B” is a good medium grade friction tape
at a competitive price.

Send for booklet “* Splices and Tapes®

The Okonite Company
The Okonite-Callender Cable Co., Inc.
Factories, PASSAIC, N. J. PATERSON, N.7J.

Sales Offices: New York, Chicado, Pittsburgh, St. Louls,
Atlanta, Birmingham, San Francisco, Los Angeles, Seattle

Pettingell-Andrews Co., Boston, Mass.
Novelty Electric Co., Philadelphia Pa.
F. D. Lawrence Elec. Co., Cincinnati, O.

Canadian Representatives : Engineering Materials Ltd., Montreal
Cuban Representatives: Victor G. Mendoza Co. Havana

Please mention The Wisconsin Engineer when you write
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N. D. COOPER,
General Fingineer,
University of Fla., '22

.J. MELLON,
General IKngineer,
Rensselaer '24

A. . DING,
Substation Eugineer,
Oregon Agricultural "21

J. C. GILBERT,
Serviee Engi .
setrical "22

B. 1. HAYFORD,
Sw itchboard Engineer,
Syracuse '22

YOUNGER COLLEGE MEN
ON RECENT WESTINGHOUSE JOBS

R. G. DAILEY,
Headquariers
Correspondent,
M. I T. 24

The Homestead Steel Mills

Where do young college men get in a large
industrial organization? Have they oppor-
tunity to exercise creative talent? Is indi-
vidual work recognized?
4 b4 7

TAND on the hill-top near
Homestead, Pennsylvania,
and look out over the Carnegie
Steel Company’s vast works.
Your eye falls on a huge new
building, covering 30 acres. Itis
the structural steel department,
and here electricity performs
every mechanical operation in
steel rolling from the
soaking pits on
through to the ship-
ping department.

This Homestead electrification,
predominantly Westinghouse, is
one of the most notable in history
—notable because of the number
and size of the motors employed
and notable because of new feat-
ures of automatic control intro-
duced for the first time.

This is a type of engineering
that only an organization of the
size and resources of Westing-
house can undertake. Achieving
thestupendous, the never-before-

Westinghouse

undertaken, is not rare here.
Hence young men of capacity,
of enterprise, of genius, are
offered much to challenge their
imaginations and abilities.

b4 L4 7

In one unit of the new Homestead Mill
is a reversing motor rated at 8,000 h.p.
and 40 r.p.m. (pictured above), the largest
single-armature motor ever built.  This
motor and all the mill accessories are con-
trolled by two men. They maneuver steel
ingots as heavy as 30,000 lbs. There is
a total of 336 motors in the
new mill, of which 49,000
h.p. are main roll drive
motors and §0,935 h.p. are
auxiliaries.

Please mention The Wisconsin Engineer when you write
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ASTERS of Art they
Masters of
enameling on clay. Their
gems of modeling covered

WEre.

with brilliant colors are
unequaled today. And the
gifted craftsmen of Venice
and Limoges have left us
s aperb proof of their ability
to apply enamel to metal.

That enamel can be some-
thing besides ornamental,
that it can actually be use-
ful, is a discovery and a
development of this age of
machinery and engineering.
Step by step the art has

GENERAL

GENERAL ELECTR

HENECTAD ,

become a science. Better
metal, better glazes, better
methods, and better heat
—electric heat.

The glowing units of the
electric furnace give a heat
that is perfectly uniform
and constant—vital factors
if the enamel is to be
smooth. And in the electric
furnace there is no smoke to
mar the glistening surface.

Such stories are legion.
With electric heat as an

Luca Della Robbia (1400-1482),
the first of the famous Florentine
family, developed to a point of
artistic perfection the intricate
technique of enameling clay.

ally, manufacturers offer
us today hundreds of well-
finished products. Even an
army of men using Della
Robbia’s methods could
not do this work at any
cost.

General Electric engineers have applied
electric heating to processes used for bath-
tubs and jewelry, for cast iron and bread,
for tool steel and glue pots. In the C-E
booklet entitled “Electric Heat in Industry”
you will get some idea of its range of appli-
cation and of the possible value of electric
heat to any manufacturing business.

570-53DH

Please mention The Wisconsin Engineer when you write
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