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SOME ENGINEERING AND ILLUMINATION FEATURES
OF THE PANAMA PACIFIC INTERNATIONAL EX-
POSITION
Gro. 8, Jouxsox, Assoc. M. A. I. . E.

Just within the Golden Gate fronting on the Nan Francisco
Bay for a distance of two miles, the Exposition site offers a heau-
tiful prospective, the three sides comprised of picturesque hills,
forming a vast natural amphitheater. No site could have heen
selected which would offer greater advantages for displaying ar-
chitectural features.

The exhibit palaces occupy the central portion, grouped about
the Grand Court of Honor upon whose central front the great
Tower of Jewels rising some 435 feet forms the centerpiece of
Exposition architeeture. For economic reasons these main
buildings are separated not to exceed 150 ft., and so connected
that visitors may traverse all without passing from under cover.
The Machinery Hall is set to the east, Fine Arts to the west,
and Horticultural and Festival Halls to the south of the group,
while the “‘Zone’’ containing the amusements concessions, is at
the east end of the grounds and the state and foreign buildings
at the west,

The facilities which were to be provided were for a great city
to be constructed in a year or two, serving their purpose for a
few brief months. It took hundreds of engineers and ten times
as many workmen to design and build the great buildings, roads,
sewers, fire-protection, water, gas, eclectricity, transportation,
steam and compressed air service before the great dreams of
architects, sculptors and artists could he realized.

It will be the purpose of this paper to describe briefly some of
the electrical problems and features involved.
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The main problem was to distribute electrical energy economi-
cally, avoid unsightly construction, maintain good service and
keep the whole in aceord with the temporary construction.

It was soon found from an economical point of view that the
exposition building arrangement seemed to have been laid out
most carefully with consideration to the distribution of electrical
energy. The exhibit buildings could be closed at sun-down so
that the day load could then be shifted to decorative lighting.

A well designed conduit system permitted flexibility as to
‘sectionalizing, the pulling in and withdrawal of cable at will,
so that there was little capital tied up on account of cable lying
idle, awaiting such time as it might be needed in service. This
last reason militated against the use of armored cable although
the ease with which it could be laid seemed quite attractive.
During the construction period, the ground would literally he
torn to pieces and the armor would hardly afford enough protec-
tion. Then too the landscape gardeners would require that the
cable be in place before completing their beds. A fault would
be more difficult to find, splices harder to make and it would
have a lower salvage value.

A 147 wall slip sleeve wood fibre duct was laid in sand and the
whole contained in a wooden box or trough between manholes.
Not only does this conduit system provide facilities for primary
power cable but also for all are cable trunks as well as the pri-
vate telephone and signal system of the exposition. There are
approximately 150 manholes, thirteen of which are of standard
conerete construction with cast iron covers, while the remainder
are of wood.

The average cost for installing 3-inch wood fibre duet in wood
hox construction was 10.3 eents per duct feot. The average
cost of the timber-constructed manholes ranging in size from
5 by 6 ft. and 5 ft. deep to T by 8 ft. and 6 ft. deep was $49.30
each in place. 3

The feeder system was laid out most economically by installing
approximately four small sub-stations in each of the main ex-
hibit buildings. These sub-stations are in reality concrete vaults
with their only entrance opening to the outside of the building,
thus minimizing the fire hazard for the wood frame buildings.

Power is supplied to the main transformer station east of the
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Magchinery Hall at 11,000 volts by the Pacific Gas and Electrie
Company. The primary distribution is 3-phase 4150 volts A. C.
with grounded neutral. The secondary distribution is a 115-
230 volt, 4-wire 3-phase alternating current system, which with
reasonable care can be loaded to give a satisfactory balance.
A great portion of the load during the evening hours will rseult
from the great projectors which require direct current. Just
east of the ‘ITome Electrical,”’ in the General Electrie Co.’s fine
exhibit in the Manufacturers’ Palace will be found one of the
great 1,500 K, V. A, Motor Generator sets, while the other is in
the northwestern part of the Liberal Arts Palace. These fur-
nish the necessary direet current at 250/125 volts 3-wire, and
along with them are the 250 K. V. A. Balancer sets. For the
complete control of so much apparatus it will be readily seen to
require as many oil switches, starting compensators, transform-
ers, meters, ete., as are found in a modern sub-station.

One cannot help being impressed by the fact that the entire
Exposition is electrical, from the illumination of the exterior to
the motor-driven appliance or lighting of almost every interior
exhibit. The visitor who thinks some of the colorings too harsh
by daylight has only to await the indirect flood lighting from
a concealed source, to change his opinion as the last rays are
superseded by the soft artificial glow. Huge standards thirty
to fifty feet in height placed along the walks bearing from five
to nine luminocus ares or nitrogen filled lamps, shielded by ban-
ners on all sides except.that opposite the facades of the palaces,
made a beautiful ornamental feature by day as well as a useful
reflector by night.

There is no outline lighting of the buildings with its conse-
quent glare; but something of a garish nature has been allowed
in the lighting scheme for the concession distriet where it is the
natural accompaniment of the fun and frolic reigning there.
Ornamental incandescent standards are used along the Avenue
of Palms and in the South (Gtardens interspersed among the fol-
iage. Ome of the distinctive features of this Exposition is the
numerous courts and the individual method of illuminating
each. '

The central feature dominating all is the Great Tower of Jew-
els, rising in eight terraces to a height of 435 ft. decorated with
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statuary and bespangled with myriads of jewels, whose prismatic
colors are intensified by the hundreds of search lights placed at
advantageous positions to bring out its overwhelming beauty.
This is accomplished by many thousand Novagems hung so as
to vibrate with every gentle breeze, so that it presents at night
as well as by day one of the most vivid pictures of quivering,
sparkling light ever produced. One will see when they start to
build up the illumination every evening how this rich mixture
of color is produced. The interior of the large ball surmounting
the tower and the colonnades about the various terraces, appear
in relief in a blood-orange glow as a back ground for the myriad
twinkling jewels. Sixteen projectors have heen erected over the
main entrance, just opposite the Tower to illuminate its front.
They are equipped with diverging doors, made of convex lenses,
at such angles as to illuminate only the object aimed at, just
alleviating any waste light, without revealing their location.
Another spectacular lighting effect is that of the dome of the
Palace of ITorticulture. TIn the central interior there is erected
a small tower for supporting the illuminating apparatus. This
is made up of large and small lenses each capable of projecting
rays to all parts of the dome. A eireular color sereen is placed
beneath the lens plate. The scheme uses the three primary
colors, red, blue, and yellow. There is a circular sectored dise
of the same diameter as the sereen, and both are mounted on a -
vertical rotating shaft made up of a sleeve and a solid shaft, so
that the sereen and dise may be rotated at varying rates of
speed.  Twelve 30 in. electric projectors are arranged in a eir-
cle about this small central tower and set to throw their light
upward through the color sereen, having first to pass through
the apertures in the dise. It will be readily seen that when the
position of the aperture eonineides with one of the color plates, a
ray of that color will issue, but as the dise in its slightly ac-
celerated rate of speed begins to throw light into the next
plate, a color different from the other two will be formed and
then fade into the color of the next plate. As the screen rotates
we find first the vellow rays, then the green formed by the blend-
ing of the yellow and the blue, then the blue, then the purple
as the blue encroaches upon the red, then the red, then orange
as a combination of the red and yellow, then the eyele of colors
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is completed. Various combinations have heen worked out and
all have proven marvelous coneeptions.

One of the most beautiful effects is seen in a series of twelve
ribbons of light, each a sixth revolution ahead of its neighbor,
all turning tegether. It is purcly an astronowmical effect and
one which baffles powers of adequate description. The united
action appears as a rippling wave of light traveling around the
dome, a constant color for cach ribbon, then a spectral series,
in which the whole ribbon assmmes various solid colors, then a
rainbow effect, each ribbon having one edge of red and the cther
of blue with varicus intermediate colors. Added to the ribhon
effect are seen rising out of the horizon, planetary rings of light
together with spots, appearing in the various color arrange-
ments.

The great Scintillator in the hay furnishes another speetacu-
lar element in the great lighting scheme.

Forty-eight searchlights whose heams are colored with all the
tints of the rainhow form an aurora horealis of ever changing
magnificence.

Mammoth steam and fog effects, the projection of myiriads of
flag and cther combination of colors on the clouds will afford
constant variety and interest.

The court of the Universe heing of an odd shape required a
rather unusual solution to the illumination problem.

At either end of the sunken garden there are two laree foun-
tains in which are placed the fluted columns, containing the
first installation of the latest development in ineandescent light-
ing. These columns are approximately 38 ft. high and 5 ft. in
diameter and each support ninety-six 2,500 candle-power nitro-
gen filled lamps, which are calculated to give a luminous inten-
sity of 3 foot candles of cven light on the space of the peristyle,

There are a number of smaller sources of light, none of them
intense, placed so as to accentuate the losenge shape of the
sunken garden and serve as a means of adding an appearance
of festivity and brilliance as well as to wipe out any objection-
able shadows from the main sources.

It is upon the top of the peristyle that the Seraphic figures
are mounted with arms supporting a great star hung with
Novagems. In the hase of each figure is placed a small pro-
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jector, not visible from below, but casting a beam of light across
the court and shining on the star of a figure on the opposite
side.

In the court of Four Seasons, each niche or corner contains
a group designating the season portrayed, mounted up above
the electric fountain.

The Court of Abundance with its beautiful tower symboliz-
ing some grand old cathedral has suggested many unique light-
ing effects. The basin in the center has a fountain which is in
the form of a globe surrounded by figures. The arrangement
of light gives the effect of turning as the earth does on its axis.
Streams of water will pour over it and ahout the sides steam
will issue in slow rising swirls representing as a whole the
planet of the earth turning in space.

At the opposite end of the pool and a part of the artist’s con-
ception will be the sun setting at the water’s edge. Two great
sunbursts of incandescent lamps send a warm light throughout
the court. Gas flambeaux are placed at intervals about the pool
and tend to break up that steady evenness of the electric lights.

The Palace of Fine Arts lighting effects will be conducive to
quiet, peaceful and mysterious as well and an effeet of moon-
light will be striven for to cover the lake, shrubbery and trees.

The most noteworthy greups of statuary of the Exposition
have been erected over the Arch of the Rising Sun and the Areh
of the Setting Sun situated at the east and west entrances of
the Grand Court of ITonor,

In general the statuary is lighted from two directions, one a
strong clear light and a weaker colored one from another to
make a luminous shadow. This idea gives a definite depth to
the objeet and brings out clearly the modeling and decorations.

The many new and startling effeets in shapes and colors are
unbelievable until a person has actually seen them, and it is due
to the daring originality of W. D. A. Ryan, Chief of Illumina-
tion, that the wonderful lighting of this Exposition will shape
the trend of illuminative practice in the future.
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"RESUSCITATION FROM ELECTRIC SHOCK
1L
H. W. RuscH, 15
This is the second of two articles dealing with the effects of electric

‘shock and resuscitation methods. The first article appeared in the
October issue—EDITOR,

Resuscitation from electric shock is a subject, which, with the
growth in the use of clectrical energy, is becoming more and
more important. The increasing application of electricity has
added to the dangers of electrie shock, so that electricity may
be termed a destroyer, as well as a servant, of mankind. Tt is
therefore of the utmost importance that these who are directly
connected with the electrical profession and whose work often
makes them the guardians of the lives of their fellows who may
have suffered from electrical shock should be familiar at least
with the simpler methods of resuscitation.

It will be the purpose of this paper to consider briefly the
physiological effects of eleetrical shock, and to take up more in
detail the first-aid methods of relief.

In another paper, published in the October issue of the cur-
rent volume of Tri WiscoNsIN ENGINEER, the author has con-
sidered fully the effects of clectric currents on the body. They
are: (1) museular tetanus; (2) cardiac fibrillation; (3) pa-
ralysis of the central nervous system; each effect capable of
causing death.

Muscular tetanus is of moest importance when the voltage is
low. It is a general stiffening of the musecles traversed by the
current, and exists only during the period of current How. 1¢f
the vietim is removed from contact with the electrified object in
time, his life may be saved. Any delay may cause death by
asphyxiation due to the failure of the intracostal muscles to
maintain respiration.

Cardiac fibrillation is the most dangerous condition and is
invariably fatal. In this condition the individual muscle fihers
of the heart run amueck, as it were, each functioning for itself
without regard to the action of the others. The heart becomes
a mere writhing mass of musele without coherent action. The
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exact voltage conditions necessary to cause fibrillation in human
beings are mnot definitely known; also, voltages which under
some conditions may be harmless, can, under others, produce
fibrillation. Therefore it cannot be determined from the elee-
trical conditions whether fibrillation has set in, and as there is
nothing in the external appearance of the vietim to indicate
such a condition, there is no sense in wasting time trying to de-
termine it. Any delay in the application of resusciation meth-
ods may be fatal.

Unfortunately, the medical profession has no simple or easily
applied means of treating a fibrillating heart. One method,
suggested by Dr. Eister after hearing the author’s paper on
The Physiological Effects of Electrical Shock is as follows: In-
Jeet the veins of the vietim with a solution of potassium chloride,
or better still, pierce the heart wall with a hollow needle and
inject the KCL directly into the heart. The chloride has the
effect of stopping fibrillation and stimulating vigorous normal
heart action.

A second method, suggested by the experimental results of
Prevost and Batelli, two French experimenters, is to make use
of a higher voltage. Their experiments showed that fibrilla-
fion could be eliminated by the application of higher voltages
than those causing it. The objections to this method are two-
fold.  Tfirst, the higher voltage is seldom immediately available;
second, the necessary voltage and the electrical constants of the
hody are so indeterminate that it is always doubtful whether the
fibrillation is being eliminated or aggravated. If the second
objection could be obviated, a method might easily be devised
for the cure of fibrillation in this way. THowever, the use of the
cause of the accident as a cure is an idea that does not appeal
very strongly to the average man.

The third physiclogical effect is paralysis of the central ner-
vous system, resulting in asphyxiation by cessation of respira-
tion. The respiratory museles fail to act because the stimuli
set up in the medulla oblongata by the presence of the earbon
dioxide in the lungs cease. When respiration stops, the supply
of oxygen to the lungs, blood, and nerves is cut off, and the body
dies.  If, however, the necessary oxygen ean be supplied by ar-
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tificial means, the vietim’s life can be sustained, even to a point
where paralysis ceases and the nervous system again functions
normally, and respiration is restored.

From the foregoing review of the physiological effects of elee-
tric shock, it is evident that there is only one condition for
which the non-medical man may offer treatment, namely, ner-
vous paralysis, or what amounts to the same thing, cessation of
respiration. Artificial respiration must be applied,—quickly.

Two general methods of producing artificial respiration are
commonly advoeated; (1) the manual method, (2) the mechan-
ical method.

Under the head of manual methods, which may be used where-
ever the air is fit to be breathed, may be mentioned the Marshall-
Hall, the Howard, the Sylvester, and the Schiiffer methods.

In the Marshall-TIall method the patient is placed on the
floor face down and slowly rolled to a lateral position, then back
to the prone position. This method has not found very wide
application, because hetter and simpler methods, with less dan-
ger of injury to the patient, are in vogue.

The Howard method consists in rhythmically compressing the
lower portion of the thorax while the patient is lying flat on his
back. This method is better than the preceding one, offering
less chance of injury to the patient. Tt is not as effective as
either the Sylvester or the Schiiffer methods in producing res-
piration, and is open to the objection that the tongue and the
secretions of the mouth are likely to close up the air passages
unless proper precautions are taken to prevent it.

In the Sylvester method the vietim is placed upon his hack
with a roll of c¢loth beneath his neck in such a position as to
throw his head back and the spine forward. The operator
kneels at the head of the vietim and facing him. Grasping the
subjeet’s elbows, the operator draws the arms backward and
over the head. They are held in this position for about three
seconds, and then returned to the victim’s side. The operator
then firmly compresses the patient’s chest by throwing his
weight on it.  After two or three seconds the eycle of operations
is repeated. The operation is carried on at the rate of about fif-
teen cyeles per minute. It is necessay to draw the patient’s
tongue forward during the whole operation in order to free the
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throat. These manipulations stimulate respiration in the fol-
lowing manner: The raising of the arms above the head causes
the thorax to expand exactly as in natural respiration, and, pro-
vided that the throat is clear, air will rush into the lungs.
When the arms are brought down and the chest compressed, the
air is forced from the lungs exactly as in natural respiration.

If an assistant is present, the Sylvester method can be ma-
terially improved by having the assistant exert traction on the
patient’s tongue by grasping it with a handkerchief and draw-
ing it foreible out of the mouth at the moment of inspiration, let-
ting it recede into the mouth during expiration. The rhyth-
mical traction of the tongue is in itself an excellent stimulant
of respiration, because of the reflex action set up by the forcible
contact of the bridle under the tongue with the lower teeth.

The Sylvester method is the one most used at the present time,
but the advantages of the Schiifer method are so great that it is
but a question of time when it will be the universal method.
Because the Sylvester and the Schifer or prone pressure meth-
ods are the two leading methods in use, they will be compared
in detail,

The Schiifer, or prone pressure, method is the one which was
adopted by the committee on resuscitation from mine gases.
Dr. W. R. Cannon, professor of physiology at Harvard Univer-
sity, was chairman of this committee. In this method the pa-
tient is placed on his stomach, with his face turned to cne side
so that the mouth and nose do not touch the ground. The arms
are drawn away from the body or extended above the head. A
roll of soft material is placed under his abdomen in such a po-
sition as to aid in the corhpression process.

The operator kneels straddling the patient’s thighs or at the
side of the thighs, facing the patient’s head. IIis hands are
placed on the patient’s loins, thumbs nearly touching each other,
and with the fingers spread over the lower ribs, Care must be
exercised not to bring any pressure on the spine let serious in-
jury result.

At the beginning of the operation the operator’s thumbs are
rotated outward, aiding him in keeping his arms straight.
Then, . with arms held firm, the operator’s weight is gradually
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brought to bear upon the subject. This operation should con-
sume from two to three seconds. It should not be violent, or
it may result in internal injuries. By this application of pres-
sure the lower portion of the thorax and the upper part of the
abdomen are compressed, and the air is forced from the lungs.
Then the pressure is relieved as the operator swings back to an
‘upright kneeling position, the organs of the abdomen drop hack
to their normal positions, the ribs spring outward, and air enters
the patient’s lungs beeause of the partial vacuum caused by the
relief of the pressure. There is no danger of injuring the lung
tissues by this method as there is in some of the mechanical
methods in which air is supplied to the lungs under pressure.

The rate of operation should be a little slower than that of
normal breathing, and may be timed by the operator’s own deep
breathing at about twelve eyeles per minute. Timing of the
operation may be done in any other convenient way, as by not-
ing a watch, or by having an assistant aid in keeping time. The
lungs should be thoroughly and rhythmically emptied of air by
firm vertical pressure; the filling will take care of itself when
the pressure is released.

An assistant ean aid greatly in restoring normal respiration.

He can keep the patient’s mouth free from seeretions or for-
eign matter. A little aromatic spirits of ammonia held near the
patient’s nose will aid in exciting respiration. No liquids
should be given by mouth while the patient is unconscious, as
they are more likely to go into the lungs than into the stomach.

Tt is needless to emphasize that a doctor be called as soon as
possible, unless there is only one man present. In the latter
event it is this man’s duty to do his utmoest to restore the patient
to life before leaving him alone while he ecalls a doctor.

When the doctor arrives he can administer such restorative
measures as call for medical skill and judgment. e can ad-
minister cardiac stimulants, and can properly direet the appli-
cation of external heat. Then, too, it often becomes necessary
to stimulate the muscles by inflicting pain, as by pulling the pa-
tient’s hair, slapping or rubbing him, or by stretching the
sphineter ani, or muscle controlling the rectum, or by pulling
the tongue. These are all extreme methods and great care must
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be taken not to inflict serious injuries on the patient while ap-
- plying them.

Sudden, foreible stretching of the anus is a method very fre-
quently resorted to when all others have failed. It is a measure
which should be applied only by a physiecian or by someone who
understands what the results of carelessness in its application
may be. This sphineter muscle is probable the last in the hody
to lose its sensibility; if it is irritated by sudden stretching it
will often cause a gasp in a body that is actually dying. The
methed of application is as follows: The patient is placed upon
his side or back and the index finger or thumb is inserted care-
fully into the rectum. If the sphineter ani is still sensible it
will be felt to resist. Care must be taken not to lacerate the
muscle or tear the lining of the reectum with the nail as the finger
is inserted. The muscle is then drawn suddenly and forcible
backward toward the spine. This operation will usually pro-
duce a gasp. As soon as one gasp has been produced by this
method, artificial respiraticn should again he practiced until it
fails before attempting to repeat the process.

In some cases it becomes necessary to repeat the stretching of
the sphineter musele with each inspiratory movement during
artificial respiration. In the Sylvester method it is necessary to
draw the patient’s knees upward to render the anus accessible.
In the Schiifer method there is no diffieulty from this source,
since the patient is already on his back.

[ oxygen is available, it is an excellent aid to artificial res-
piration. The methods of supplying it to the patient will be
discussed later, as it involves mechanical features whose discus-
sion is hest postponed for a moment.

It has been shown by accurate spirometer measurements that
the average efficiency of the Schiifer method is 520 ce. of air
expelled per cyele as compared with 175 ee. by the Sylvester
method. This is largely due to the superior mode of applying
pressure in the former method, and to the fact that the Schiifer
method utilizes the diaphragm. which is the most important
muscle of respiration. The Schidfer method possesses many
other advantages, which will be briefly mentioned.
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(1) It most nearly duplicates the action of natural respira-
tion;

(2) In thin people it affoerds a fair amount of massaging ac-
tion on the heart—an excellent restorative measure ;

(3) It is not tiresome for the operator;

(4) Because of the patient’s position there is no danger from
secretions accumulating in the mouth or from the tongue’s
blocking the air passages to the throat; !

(5) It is very simple and easily applied;

(6) There is practically no danger of injuring the patient.

In addition to the foregoing manual methods of resuscitation,
there are several mechanieal methods whieh deserve mention,
not because of any remarkable success attending their use, but
because of their inereasing prevalence. There are four ma-
chines on the market for producing artificial respiration—the
pulmotor, the lungmotor, the Dr. Brat apparatus, and the Sal-
vator.

Of these, the pulmotor is most widely advertised by the popu-
lar press and has the widest popularity. It is a machine which
supplies oxygen under pressure to the lungs by means of a mask
and reversing valve which automatically forces oxygen into the
lungs and pumps it out again as soon as the pressure in the
lungs and the mask have become equal. The operation, once
started is automatic and continues until the apparatus is re-
moved.

Although the pulmotor appeals to the popular imagination,
and is widely advertised by the press at large, its use is open
to very serious objections. Its chief drawback lies in its auto-
matic operation, dependent only on the equalization of pressure.
If for any reason the bronchial tubes or the finer air passages
of the lungs offer but slightly more than normal resistance to
the flow of the gas into the lungs, the action of the pulmotor re-
verses and the lungs are pumped out before they are given a
chance to fill. Then, too, the fact that the oxygen is sucked
from the lungs may cause a complete collapse of the air cells
and a sticking together or adhesion of their walls. Then we
have the condition before mentioned, in which the pulmotor
operates without actually producing respiration. The pulmotor
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also fails to furnish massage for the heart, one of the strongest
points of the prone pressure method.

The best that can be said for the pulmotor is, that if it be used

carefully in connection with one of the manual methods, prefer-
ably the Schiifer, and operated by hand, it provides an excellent
means of insuring a good supply of oxygen. Great care must
he exercised in its use if no internal injuries are to result.
" The main thing, then, in cases of electrical shock is to apply
some method for producing artificial respiration, and to apply
it IMMEDIATELY. Every second that is lost may mean the
loss of a human life, whereas cool, systematic action can usually
save it. Learn at least two methods for producing artificial res-
piration, so that if one hecomes unavailable because of burns on
the patient’s bedy or on aceount of other injuries, the other may
he applied without loss of time. Never give up until a physi-
¢ian pronounces the vietim absolutely and entirely dead. And
always remember that no restorative measure can quite equal
the foresight which recegnizes and avoids the danger before it is
too late.

SEE PAGE 86
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THE UNITED STATES NAVAL ENGINEERING EXPERI-
MENT STATION AT ANNAPOLIS, MARYLAND

Awraur D. FyuLTon, '16

The United States Naval Engineering Experiment Station is
situated on the Severn River opposite the sea front of the United
States Naval Academy at Annapolis, Md. An endeavor will
he made to give in this paper a comprehensive view of the pur-
pose, equipment and accomplishments of the station.

The grounds of the experiment station contain about ten acres
and have a water frontage of sixteen hundred feet. There is
hut one building constituting the experiment station, although
there are under one continuous roof three distinet parts, the
main building, the boiler house, and the boiler house extension.
The main building which is three hundred sixteen feet long and
sixty-six feet wide is in three parts. The north half contains
offices, laboratories, store room and tool room, with testing ma-
chines in the central space: the south half contains the machin-
ery laboratory, machine shop, woodworking shops, ete. A fif-
teen ton crane of full building width traverses the main building
from end to end.

The boiler house contains a marine type 200 H. P. Niclausse
hoiler designed for pressures up to 300 pounds per square inch,
a 300 H. P. Babeock and Wilcox hoiler designed for pressures
up to 500 pounds per square inch, and a marine type 500 H. P.
oil burning Mosher hoiler designed for pressures up to 300
pounds per square inch. This latter boiler is installed in an air
tight fire room compartment. The oil burning system is of the
mechanical type and is capable of burning four thousand pounds
of fuel oil per hour, with an induced draft of two and one-half
inches of water. The boiler room machinery consists of feed
water heaters, feed pumps, air compressors, dynamo and aux-
iliary condensers, grease extractors, ete. The dynamo room,
which is partitioned off from the boiler room proper, contains a
75 K. W. alternating current generator direct-connected to a
marine type Diesel engine. a 75 K. W. direct current turbo-gen-
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erator, and a 15 K. W. direct current 110 volt generator direct-
connected to a reciprocating engine.

"he boiler house extension contains two airtight fire room eom-
nartments in one of which is installed an oil burning Mosher
boiler. The south ‘‘lean-to’’ is used as an instrument storage
and calibration room, while the north ‘‘lean-to’’ contains the
foundry, sheet metal shops, and gasoline motor testing rig.

The testing plant and equipment is extensive and varied in
character, The testing machine equipment consists of an Olsen
300,000 pound universal machine, a Riehlé 50,000 pound univer-
sal machine, a 60,000 pound torsion machine, a fibre stress en-
durance machine, impact and vibratory machines, a Brinnell
ball hardness machine, and four oil testing machines. Two of
these oil testing machines are of the Riehlé design while the
other two are of the experiment station design, and are intended
tor the comparison of engine and turbine oils. A design is also
under way for a machine to test steam and gas engine cylinder
oils.

The photo-micrographie laboratory is well equipped with pol-
ishing machines, a microscope with illuminator and camera, and
an electric oven for heat treatment investigation.

The chemical laboratory is fully equipped for the analysis of
waters, metals, ete., and for the chemical and physical examina-
tion of lubricating oils, ete. _

The machinery laboratory is equipped with three Parsons ex-
perimental turbines, a duplex horizontal fire pump, two Navy
Standard evaporators, a large testing platform in eight seetions
with a total area of 300 square feet; two turbo-blowers, and
auxiliary apparatus such as weighing tanks, scales, venturi
meters, prony brakes, water rheostats, water brakes, ete.

An idea of the uses to which power plant apparatus is put for
testing purposes may be gained from the following. The Bab-
cock and Wilcox boiler is used for coal, evaporation, and safety
valve capacity tests, for endurance tests of boiler hand hole gas-
kets, boiler tubes, bottom blow valves, feed water level regu-
lators, and other boiler accessories. The Mosher boiler is fitted
for oil evaporation and safety valve capacity tests.

The feed pumps and condensers of the power plant are made
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use of for endurance tests of pump valves and packings. In the
hoiler house are placed fittings and apparatus for the enduranee
testing of ordinary valves, reducing valves, gage glasses, con-
denser tube materials, and other boiler house accessories. 8

The station is under the control of the bureau of steam en-
gineering of the navy department, by whom all test work is au-
thorized, the costs being charged to the proper appropriation or
against a special deposit made by the exhibitor of the apparatus
or material to be investigated. The activities of the station may
he grouped under the following general heads, namely: (1) test-
ing, (2) research, (3) instruction, (4) increase and improve-
ment of equipment, and (5) repair and maintenance,

Testing is usually undertaken for the following purposes: ex-
amination for conformity with specifications; examination for
framing of specifications; performance and endurance of ma-
chinery, performance and endurance of apparatus, and perform-
ance and composition of materials.

Research may be considered as applying where the following
conditions obtain: existing data not systematic or sufficient; a
new combination of mechancial or physical prineiples desired or
proposed for a special purpose; a new material or compound to
he developed for a speeial purpose.

Instruction is given to midshipmen of the Naval Academy in
the form of inspection of tests under way and demonstrations
of test apparatus. Student officers of the post graduate depart-
ment of the Naval Academy also get a three or four months’
course during which they are enabled to cbtain a working knowl-
edge of all test and research work under way.

Increase and improvement of equipment involves much time
and study in the examination of testing instruments and appa-
ratus on the market, and in the improvement of apparatus to
meet the special needs of the experiment station, the latter phase
reing especially important because of the need for apparatus
which will as nearly as possible duplicate conditions on board
ship.

Repair and maintenance applies not only to the experiment
station buildings and equipment but also to the hydroaeroplanes
and their accessories belonging to the naval aviation camp situ-
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ated in the immediate vieinity of the station, and the Annapolis
reserve torpedo division which is berthed in the experiment sta-
tion basin and utilizes the facilities of the station for upkeep.

In order that the work of the experiment station may be better
appreciated, a brief mention will be made of the more prominent
work in the several classes of tests. Gage glasses have been
thoroughly investigated with the result that a type of gage glass
cmploying mica to insulate the glass from the action of the
steam has been found which will give service with a minimum of
breakdown and attention.

Lubricating oils are undergoing investigation with a view of
developing a method of examination before use which will indi-
cate performance in service. These investigations have led to
the development and construction of an oil testing machine of
experiment station design, for the examination of engine and
turbine oils, which is very promising in its results.

Corrosion of hoiler metals has received a good deal of atten-
tion, hoth as to the materials themselves and to the treatment of
boiler waters, with the result that there has been developed a
hoiler compound which, when properly used, will prevent corro-
sion.

Tests have been made as to the relative evaporative efficieneies
of coal stored under salt water, under cover, and in the open.
(lpal from the old U. 8. S. Maine has heen tested for evaporative
efficiency after having been submerged in the Havana harbor
for fourteen years.

Turho-blowers for installation in torpedo hoat destroyers have
heen investigated at the experiment station both for the effi-
cieney of the blower and for the effiviency of the turhine.

[nvestigation of several types of fuel oil burners have been
made to discover the effect of the pressure and temperature of
oil on the (uantity diseharge.

Safety valves are also being tested. This work has to do with
the capacity rating, lift of valve, design of springs, design of
valves and valve seats, ete.. and has resulted in a modification
in several partieulars.

All the tests arve condueted from a “service’’ point of view
and under conditions as nearly approaching conditions on board
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ship as the facilities of the station will permit. Special effort is
made to conduct endurance tests where practicable.

Reports of tests are submitted in triplicate to the bureau of
steam engineering which forwards a copy of the report to the ex-
hibitor if there be one. These reports cannot be used by the ex-
hibitors for advertising purposes though they may make use of
the report as they see fit for the alteration and improvement of
their product.

Thus it is seen that the United States has kept up with prog-
ress in the establishment of this experiment station in 1908, al-
though this establishment was no great innovation, since all
large railroad, steamship, and manufacturing companies, both in
this country and abroad have considered their testing labora-
tories an essential part of their apparatus. It is to be hoped
that the station will continue to grow in usefulness both to the
navy and to the engineering world in general.
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ARROWROCK DAM

M. F. CUNNINGHAM

Could Benjamin Franklin have seen the effect the little key
he tied to a kite had in revolutionizing irrigation project con-
struction, as it has revolutionized almost everything else, he
would have witnessed human beings working like ants in a great
cavity at night above this eity boring into the very bowels of the
mcuntains under the powerful play of searchlight. They were
helping to make a great excavation below the Boise river bed so
that the highest dam in the world, the Arrowrock, could be
anchored to a solid granite base. His discovery of electricity,
made it possible to build this dam in record time or in four years
at a cost of five millions of dollars. It stands completed today,
a masterpiece to the engineering profession and its formal dedi-
cation in which Boise and all Idaho participated, took place Oe-
tober 4 with proper ceremony. Its construction means the irri-
gation of an empire, 240,000 acres of land in western Idaho.

A coal mine not being available in 1912 when work on the dam

~was started, the Reclamation Service engineers in charge, F. E.

Weymouth, stpeivising engineer, C. H. Paul, constructing en-
gineer and James Munn, superintendent of construction, to

- whom credit is due for the project and dam building, proceeded

to harness the waterpower going to waste in the Boise river six-
teen miles below the dam site, to provide power for the great
steam shovels which had to be operated, for other power purposes

. as well as for ligh.ti'n'g Coal would have been too expensive for

this purpose and the supply uncertain. Water was plentiful
and close at hand.

They erected the Boise hydro-electric power plant primarily
for construction purposes -at what is known as diversion dam,
the point where water released from the great dam above is di-
verted nto the main canal leading to the lands of the project
thirty and forty miles helow. The dam and project finished, the
clectric plant stands a valuable asset for both. It is built of
cencrete and steel at a point on the river where a 25-foot fall is
secured. It consists of three Allis-Chalmers 725 horsepower
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hydrolic turbines, each with direct connections to an EVA gen-
erator. Its capacity is from 2,500 to 3,000 horsepower. The
output is 3-phase, 60 cycle, alternating current at 2,300 volts
which is transmitted from the station at 22,000 volts.

Withcut this power, construction of the dam would have been
made doubly difficult. With it the power question, an impor-
tant one in their construction, was quickly solved. Transmis-
sion lines were built both to the dam and to project points. It
kept dredges at both places busy for several years. When the
problem of building ditches for a drainage district came up, the
power from the plant supplied the electric dredges.

A record was made in the dam construction. Credit for the
record is largely due to electricity for with it feeding into power-
ful searchlights it was possible to keep a night shift on the job—
and so well was the light distributed that the men worked as
well as in the daytime. Two other shifts preceded the night
shift which went on at 6 o’clock p. m., having had breakfast at
4:30 p. m. From two to three hours after they had been at
work, the search lights were turned on. Their powerful rays
carried across the deep canyon lighting up the cableways,
struck the hoppers where the concrete buckets dumped and
played about and on every avenue of occupation. Arc lights
were pulled out over the works on cables stretched overhead.
Clusters of ineandescents, with an arc here and there, lighted
up the railway. There were no dark corners within the limits of
activity for the artificial light was apparently as good as Old
Sol himself could provide. When it is realized that close to 500
men composed the shift and had almost as many difficult duties
to perform while danger to life and limb was always possible,
the advantage of clectrical energy so used ean be appreciated.
Without abundance of eleetrical energy for the searchlights, a
third shift would have been impossible and the great dam would
not stand completed tecday. The plant also furnished all the
electricity for lighting the town of Arrowrock which sprung up
below the dam and had a population of 1,500 people for four
vears. Today it has practically disappeared.

The Arrowrock dam stands 348.5 feet.high, ninety feet of
which is below the bed of the river anchored to solid granite,
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through which a series of holes were bored to a depth of from
thirty to forty feet and grouted with concrete under pressure to
prevent possible seepage. The river was diverted from its nor-
mal channel in which the dam sits into a tunnel put through a
eliff. A coffer dam left the river bed dry and in it were placed
70-ton Atlantic shovels, derricks, hoists, ete. With the assist-
ance of men to operate them and work in the pit the excavation
was gradually sunk down, the grouting took place and the foun-
dation for the towering dam laid 240 feet wide at the base and
1,100 feet long. Each day thereafter saw the structure 2,000
cubic yards nearer completion. A line of open holes to catch
possible seepage bored just below the holes for grouting together
with grouting holes was carried up through the dam and con-
neeted with galleries built inside of it from which the outlet are
operated partly by water pressure and partly by electricity. In
these galleries additional grouting ean be carried on deep below
the base of the dam if necessary. The thickness of the structure
was gradually reduced until at the crest it stands but sixteen
feet wide, forming a roadway, guarded on either side by a para-
pet wall four feet high, Mounted at intervals on this are rows
of pedestals crowned with are lights, power for which is fur-
nished by the eleetric plant.

To the one side of the dam has been cut a gigantic spillway
through a cliff of solid granite. It is 400 feet long following the
contour of the ground in a direction at right angles with the
Jdam.  In flood season water from the reservoir will enter the
spillway over the lip mounted on which are specially constructed
vates. It will be carried off around the dam and allowed to cas-
cade down the mountain side back into the river. In an extreme
flood year, should the spillway be unable to handle the water, the
dam is so constructed as to permit it to plunge over its crest
dropping over 250 feet to the river below. A total of 40,000 sec-
ond feet of water can rush through this spillway at its normal
capaeity and could it be harnessed it would develop a vast
amount of electrical energy.

To the opposite side of the dam, a concrete log chute has been
huilt to permit the passage of logs from the reservoir to the river
below. The estimated stand of timber tributary to the reservoir
is three hillion feet valued at thirty-six million dollars. Tt will
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take fifty years to pass it over the dam. On the same side,
should it be deemed advisable to build an additional hydro-elec-
tric plant, a tunnel can be bored through the mountain side to
tap the reservoir and provide the water to generate as high as
50,000 horse power.

The reservoir is cighteen miles long with a maximum depth of
200 feet. Its eapacity is 244,300 acre-feet which if spread one
foot deep would cover 360 square miles, or it would cover the
city ¢f New York ineluding Manhattan Tsland, Bronx, Brooklyn.
Queens and Richmond to the same depth; cover (‘hicago with
two feet of water; Boston with eight feet; the Distriet of Colum-
hia with five feet and the state of Rhede Island with four inches.

The dam itself weighs over a million tons. If loaded a ton to
cach 20-foot wagon, the wagons would reach from San Francisco
to New York and double back to Cleveland. The project is lo-
cated tributary to Boise from forty to sixty miles from the dan.
Iivery acre with the exception of about 1,000 has heen filed an
by secttlers, '
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EDITORTALS

In another part of this issue will be found an aceount of the
University of Wisconsin Engineers’ Club smoker. Such occa-
sions as this are of more value than appears at first glance.
They give the student an opportunity to see what kind of men
there are in the faculty ; they are not so unapproachable as many
think, in fact they are really good companions when you know
them. They furnish an opportunity for mixing of the students,
especially those of different classes and courses. Also they show
the rest of the University that we are not asleep. Let’s have an-
other.
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The clubs in the Engineering College are getting well started
on their activities for the year, and now is the time for every
man to get behind his elub if he is a member of one. If a man
does not belong to a club now is the time to pick out the one he
prefers and join. Membership in one of these clubs is an out-
side activity that is still closely allied with the work of the vol-
lege. Some of the clubs are devoted to special lines of engineer-
ing as is the case of the case of the A. S. M. E., The Chemical
Society, The Mining Club, the A. I. E. E.,, and the Civil Engi-
neers Society. These are all good and desirable organizations
and a man does a wise thing in joining his department club.
There is another club which is open to men from all courses in
the college; this is the U. W. Engineers Club. This club is more
of a social organization than the others. Its total membership is
limited but a man who is really interested always has a chanece.
Thus far this year a smoker has been held, plans for an All
University Dance to be given in connection with the other clubs.
have been made, and the prospects for a banquet like the memor-
able one of last spring are very good.

Took the clubs over, then join one; you’ll never regret it.

* * *

Just a word about The Minstrels! Every live engineer knows
permission to stage the show has been obtained, a committee has
been elected to take general charge, and they have chosen a busi-
ness manager and assistants. Before long the tryouts for pd-
sitions will be held; let’s be there with a lot of PEP and ideas.

“Good evening, Mr. Jones. How do you feel this evening?’’

This issue contains the announcement of a new plan to liven
up the alumni section of the magazine. We hope that it will
meet with the approval and support of the alumni. This little
extract from a letter recently received expresses a sentiment
which we are trying to make more prevalent.

“‘Having been away from Madison and the University for sev-
eral years, I find that one soon loses track of his old friends and
classmates. I remember THE ENGINEER as being a good instru-
ment to prevent this and would like to be placed on your mailing
list.”’
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The statement that each issue will be devoted to definite classes
does not mean that we do not want others to write. We are al-
ways more than glad to hear from the alumni.

* * #*

TIHHERE ARE NO QUITTERS AT WISCONSIN! Long has
this been the boast of our University. Long, also, have we en-
gineers maintained that we are the Varsity’s best. Well, then,
let’s get together and prove it this year as we have in the past.
There i1s one little word which is the keyword to the successful
attainment of our ideals. PEP is the word. Pep means
strength, it means initiative, it means spirit, it spells sueccess.
’ep in theory is good; applied pep is far better.

How to apply it? Well, that’s easy. Don’t be an innocent
bystander when the parade goes marching by. When the call
comes, rally to the flag, and support your societies, boost your
college, cheer for the Minstrels and make the other fellow hustle
if he is to get that coveted job at the end of the line! Don’t
wait for the other fellow to do it, do it yourself! You admit
that you have as much ability as the next man; can you prove it?

What do you get out of it? Not a red cent, but something
that money never bought. You get, first of all, the respect and
good will of your fellows. You get Experience. And then you
get the grandest reward in the world, the feeling of honest work
well done for its own sake, the feeling of convietion of your own
ability to do things, the feeling that you have won on your own
merits against a field of men who are worthy opponents for the
hest of them. ‘

With this thought in mind, START SOMETHING! And al-
ways remember, onee you have started, that THERE ARE NO
QUITTERS AT WISCONSIN! E. A K.

# ® #

At this time of year every real Wiseonsin man is watching the
TEAM. So far it bids fair to repeat the performance of 1912,
We of the College of Engineerfng are especially interested this
year with ““Cub’’ as captain and other men on the team. When
this magazine comes out Ohio and Chicago will have been meét
and things may be different than now, BUT no matter what hap-
pens let’s get out and ROOT.



Successful Wisconsin Engineers.

George H. Burgess graduated from the civil engineering de-
partment, University of Wisconsin, in 1895. Ile worked first in
the Edgemoor Bridge Works at Bloomington, Del., from there
in 1897 he went with the Pennsylvania Railroad as asistant en-
gineer on the lines west of Dittshurg. He then became assistant
engineer for the Erie Railroad, having responsible charge of the
large engineering undertaking in running through the Bergen
[Tills. Five years ago he became chief engineer for the Dela-
ware and ITudson Railroad, with offices at Albany. Sinee the
valuation of the railroads of the country has been undertaken
by the Interstate Commerce Commission, Mr. Burgess has had
charge of this work for the Delaware and Hudson Railroad, his
present title heing chairman of the Valuation committee.
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IN MEMORIAM

FreEp CHRISTIAN HENKE, C. E. 10

Fred Christian Henke, C. E
10, died at his home at Wau-
toma, Wis., on the thirteenth
of last March. :

The deceased was born at
Crystal Lake, Wis., January 1,
1881. He received his early.
education in the public schools
of that place, after which he
taught for four years. He
i. then entered the State Nor-
mal School at Stevens Point,
where he remained two years,
after which time he taught in
various public schools for three
years.

In 1905 Henke entered the
College of Engineering, and
was graduated from  the
advanced civil engineering
course in 1910. On the 4th of July of the same year he was
married to Miss Pearl Richardson, also of the class of 1910.

During the summer Henke was appointed instructor in civil
engineering at the State College of Washington, at Pullman,
Wash., serving also as general seeretary of the Y. M. C. A. at
that college. Early in February, 1912, their infant child died,
as did also Mrs. Henke, a few days later. At the end of that
school year he resigned his position and returned home quite
broken in health. After a long rest he planned to enter Har-
vard University, but was prevented from so doing by the sudden
death of his father. In September, 1914, Henke became ill as
the seeming result of a cold, and after a lingering illness, he died
the following March, death being charged to endocarditis.

Perhaps nothing stood out so sharply in Henke’s tragic life as
service. It was this more than anything else that comes back to
those who knew him, coupled with a distinet lack of grumbling,
and an unfailing diligence.
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IN MEMORIAM

MAURICE BRERETON LAMONT

Maurice Brereton Lamont,
class of 1911, met an untimely
death the last week in Septem-
ber. While out duck hunting
with a companion, he tripped
in the boat, accidentally dis-
charging his gun, and killed
himself instantly. He was bur-
ted on Oectober 2 at Aberdeen,
8. D., where he was in business
with his father.

In September, 1912, he was
married to Miss Margaret
Mather, of Groton, S. D. who,
with two sons, survives him.

While at the University
Lamont was by virtue of his
high ideals, rare scholarship,
and intense personal magne-
tism a student leader. ITe was
extremely active in student affairs, being a member of the fol-
lowing organizations: Tau Beta Pi, Eta Kappa Nu, Phi Delta
Theta, Monastics, Badger Board, University band, and Student
Conference.

His memory will ever be an inspiration to those whose good
fortune it has been to know him.




CAMPUS NOTES

THE SMOKER

On a Friday night in October, to be exact, it was on Oc-
tober 15, the engineers disported themselves at one of their an-
nual eclassies, to wit, The University of Wisconsin Engineers’
Club smoker. A fine time was had by all. Any engineer who
missed it is certainly to be pitied. The smoke was so thick it
made you think of the heating plant. It didn’t smell bad,
though. Cookies and real frisky cider added to the general air
of festivity that pervaded the atmosphere.

Speakers? Surest thing you know! Lots of them, and of
the best. The galaxy of talent was so great that those present
had to wear glare dimmers in order not to be blinded by the
brilliance. Professor Mack, state engineer, father, grandfather,
great-grandfather, and great-grandfather emeritus of the club
was with us. His words of reminiscence and encouragement,
which have so often been the breath of life to the club in less
prosperous days, were again welcomed as of old, and as they
will be for many a day to come. Dean Turneaure proved that,
as he put it, ““The faculty does not consist of highbrows,”” but
of real, live, loveable men. A newcomer in our midst, Professor
Callan of the Steam and Gas department, was a real find.
Called upon to speak impromptu, he acquitted himself in a man-
ner that won the respect and admiration of all who were there.
The professor may be a newcomer, but he IS a comer just the
same. Of course, Professor Millar received his usual ovation
hoth before and after speaking. Professor Kowalke of the chem-
ical engineering department proved -that our well-beloved Char-
lie Mann is not the only engineer in the white brick building by
the sea. Edwin Lee Andrew was three people, and acquitted
himself with ceredit in his protean role. Iis impersonation of
Robert Conrad Disque, whose place he filled, was a thing of
beauty and a joy forever. He had even the senior electricals
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fooled. He spoke as himself for THE WIScONSIN ENGINEER, and
in place of our poet, ‘“ Whitey’’ Heuser, he read a brief metri-
cal production entitled, ‘‘Ode to the Electrical Engineer,”’ in
which it is proved that our noble science dates back to the gar-
den of Eden. Then there was some real music by the Suhm
brothers, also some singing by the crowd. Altogether, it was
an affair long to be remembered. E.A K.
* #* i

ODE TO THE ELECTRICAL ENGINEER

If you want to know who was the first
Electrical Engineer,

You must go back in history

For many and many a year;

Back of the Roman Empire,

Back of the Siege of Troy,

Back of the time when Methuselah
Was a schriveling, half naked boy.

Now first I will tell you of Noah,

And this is my excuse:

He was the earliest victim

Of an overload of juice.

One night Ham stumbled across him;

Noah was stiff and stark;

And that’s how we know that long, long ago,
Blow-outs took place on the Arc.

Then next I will mention Moses;
A disagreeable cuss.

For he was the first conductor,
He led the Exodus,

The HEgyptians made resistance,
But Pharoah’s hosts were fooled,
And one and all, you will recall,
Were thoroughly water-cooled.

Don’t forget the old serpent,

‘Who in the garden lay.

He was the firgt to wind a coil,

And then there was Hell to pay.

He magnetized Eve and Adam,

And thus it was, in brief,

As everyone knows, they wore their first clothesg
A laminated leaf.
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Let me tell you the tale of Jonah,

Who liked to do nothing but roam,

One day at the end of his journey,

Was offered passage Ohm

But Jonah was over-excited,

And caused a reactance inside,

And the whale would have broke, except for the choke
That landed Jonah outside.

If you want to know who was the first,
Electrical Engineer,

You must go back in history,

For many and many a year.

Back of the tombs of Egypt.

Back of the temples of Pan,

Back to the time when the pure virgin earth,

Gave birth to the first trouble-man.
* % %

SUMMER SCHOOL OF MINING

The junior and senior mining students left for their regular
summer mining trip this year on June 19, rcaching Denver on
the 21st, where they visited cne or two mining machinery houses,
and spent the next day at Colorado Springs inspecting the large
commercial eyanide plant of the Golden Cycle Company. The
following week was spent in the Cripple Creek district, with
headquarters at Vietor. The most important mines of the dis-
trict were visited, including the Portland, the Vindicator, the
Cressen and several smaller operations. At the Cresson mine
the novel opportunity was afforded of seeing the vugg from
which the bonanza ore was extracted which created so much ex-
citement in the camp last spring. Out of a comparatively small
cavern over $1,200,000 worth of gold tellurides were extracted in
a few months. The leasing system peculiar to the Cripple dis-
trict proves that the mining industry still offers unique oppor-
tunities for the man without capital.

From Cripple Creek the class went via the scenic Royal Gorge
route to Salt Lake City and spent a profitable week in the ad-
Joining mining districts, as well as bathing in the brine at Sal-
tair. At Bingham the huge operation of the Utah Copper Com-
pany was visited and an underground trip made in the Highland
Boy mine. The Garfield Smelter and the Arthur mill of the Utah
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Copper Company and the Midvale smelter were also visited. At
the Arthur mill the new oil flotation installation and the labora-
tory practice in making flotation experiments were inspected and
fully explained. The smoke prevention work at the Midvale
smelter and the electrostatic concentrating mill connected with
the smelter was also visited.

From Salt Lake the final sessions of the class were held at
Tocele and in the Tintic district. The unique methods of lead
smelting practice at Tooele were greatly appreciated, as well as
the interesting experimental flotation work also being done in
their laboratories. The Centennial Eureka and the Chief Con-
solidated mines were visited.

The formal session ended here, several of the class ohtaining
positions in various camps and ultimately all of them went on
to the Exposition at San Francisco, returning east by various
routes.

The party received many courtesies and open handed weéstern
hospitality at the various properties visited, and among the es-
pecial pleasures of the trip was a Wisconsin dinner at the Uni-
versity Club in Salt Lake cn July 2 given by a number of the
local engineering alumni. We also had the pleasure of meeting
P. C. Brintnall, mining engineer of the class of ’13, at Tooele,
and E. W. Crane, e 95 who gave us an illuminating lecture on
the geology of Tintic, where he is geclogist for the Chief Con-
solidated Company.

The trip, both as an educational and pleasure trip, was a thor-
ough sucecess. Pror. R. S. McCAFFERY.

. Ed * £

COURSE IN CITY PLANNING

The subject of city planning in Europe has received a re-
markable amount of attention in the past fifty years. The fun-
damental benefits proceeding from an understanding of sound
principles of city planning is sufficient explanation for much of _
the progress made by such countries as Germany, France and
England. This is so well understood that practically all the
universities provide a chair of ecity planning. The lecture
courses in these universities are extremely popular. As a result
of the broad understanding of the subject, not only the large but
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even many of the smaller cities are undergoing a replanning
process which will have a most profound effect on the welfare of
the people.

In view of its importance, it is surprising that at only three or
four of the universities in America is any attention given to this
subject of town and city planning. At the present time over a
hundred American cities have awakened to the henefits derived
from replanning and sane planning, so that the demand for prop-
erly prepared men as town planners far exceeds the supply.

A course in city planing has been given by Prof. L. 8. Smith
at the University of Wisconsin for over ten years. This course
has been very much expanded in the past three or four years.
In this course emphasis is not laid as muech on the theoretical as
on the practical considerations for the welfare of our people.
It is interesting to note, however, that the *‘ City Beautiful’’ was
the first vision that came to our people.

Members of this class are assigned definite eity planning prob-
lems in their own or nearby cities. Each student prepares a re-
port, which is given to the class. In this way it is hoped that
members of the class may exert a wholesome and important in-
fluence in their communities along the line that promises much
for the most pressing needs of our cities.

Prof. Smith has gathered an extensive collection of lantern
slides as well as a fine exhibit of both European and American
¢ity plans for use in this eclass.

% o B

On October 30 the seniors of the mechanical and electrical de-
partments will leave for their annual trip. They will take in
the Chicago game and visit and a number of places of engineer-
ing interest in that place. There will then be two parties made
up, one to take the eastern trip and the other the western.
The eastern trip will include in order Niagara Falls, Buffalo,
Pittshurgh, Cleveland and Gary. Plans have been formulated
for receptions given by the Alumni at Pittsburgh and Cleve-
land. There will be about fifty in this party. The western trip
will inelude Gary, Buffington, Lockport, Waukegan, Kenosha.
and Milwaukee. Both parties will be gone a week.

Dow Iarvey will act as official photographer of THE Wiscon-
sIN ENGINEER on the eastern trip. l
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The senior civils will be in Milwaukee from November 1.to 4
on an inspection of a number of engineering works of interest
and importance in the vicinity of that place.

#* * W

Mr. L. E. A. Kelso, of the electrical department, has a boy.
* * *

Mr. G. H. Gray, of the electrical department, was recently
married.

# * #*

We are informed that all of the electrical staff have committed
matrimony—save one. Our news chaser has already aceumu-
lated a few gray hairs awaiting the final closing of the circuit
hy the tardy one, Bob Disque, but so far there hasn’t been even
a spark across the gap.

% % *

Mr. L. B. McMillan, of the steam and gas department, was
recently married. We had our suspicions last February, but
didn’t possess sufficient data to advance our editorial hand in
congratulatory gestures.

#* * *

The second edition of ‘‘Water Power Engineering’’ by Prof.
Daniel W. Mead has been off the press about a week. Consid-
erable changes have been made, chiefly the elimination of parts
of the text of which a full discussion would be found elsewhere.
The book is unusually full of cuts and illustrations.

£ * £

Prof. Leonard S. Smith is this fall offering a new course in
the highway department, called ‘“Country Roads.”” The inten-
tion of this course is to present to the students in agriculture a
thorough and comprehensive study of the building of simple
roads. At present there are about thirty enrolled. Inspection
of country roads are to be an important feature of the class-
work. Ome credit is given.

% % %

A number of additions are to be noted in the hydraulic lab-
oratory. A new reservoir of reinforced concrete has been built
on the hill immediately above the laboratory. The reservoir is
circular in plan, being fifty feet in diameter.and fifteen feet in
depth. It has a capacity of 220,000 gals. A 10” supply main
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connects it to the pumping station. There is an observation pit
on the north side that facilitates accurate measurement of the
level of the water in the reservoir. A 16" service main ecarries
the water to the experimental machines.

# kS *

The new machinery recently supplied to the laboratory in-
clude medium head Trump and Gerard turbines which are be-
ing connected to the service main from the reservoir. A Laur-
sen automatic pump has been supplied recently by the Laursen
Automatic Pump Co., of Eau Claire. The pump is novel in
that it combines the principle both of the ram and that of the
reciprocating pump as well. The Fitz Water Wheel Co., of
Hanover, Pa., have placed a four-foot overshot wheel at the
disposal of the laboratory.

The Lecture committee has begun to plan the engineering lee-
tures for the current year. The negotiations have not pro-
ceeded to a point where the names of speakers can be announced ;
but a tentative list has been prepared which contains the names
of engineers prominent in a variety of fields. Aeccording to the
usual custom an effort will be made to secure some prominent
alumnus of this college as one of the speakers. An interesting
and instructive program is assured. Attention is called to the
point that these lectures constitute a valuable opportunity from
several points of view, not the least of which is the privilege of
seeing at close range men who have found the road to success
in the engineering profession.

Ameng the books recently placed on the shelves of the Engi-
neering Library is ““ Working Data for Irrigation Engineers,’’
by K. A. Moritz, ¢ ’04, C. K. ’05. Mr. Moritz, who has for
scme years heen an engineer in the UUnited States Reclamation
Serviee, has assembled a vast amount of data pertaining to
every phase of irrigation work., The hook treats with the sue-
cessive steps of the investigation and survey of the irrigation
project: flow of water in channels and canals; evaporation and
seepage; and irrigation structures. The greater part of the
heok is given to tables and diagrams based upon the theory de-
veleped on the earlier pages, arranged in a convenient form for
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rapid working reference and use. Its author may feel assured
of a weleome to the book from the many engineers who have
frequently to deal with the subject of irrigation engineering.

* H* #

Beginning this fall, it is required that all freshmen of the
College of Engineering attend a series of lectures addressed to
them on every other Tuesday throughout the year. It is in-
tended to keep hefore the student a broader outlook upon his
field both through the lectures themselves, and the prominent
men who make up the list of speakers. On September 28, Prof.
Sharp leetured on ““How to Study,”” and on Oetoher 12, Dean
Turneaure addressed them.

£ F L]

From the department of drawing there comes this fall a text
on ‘‘Mechanical Drawing,”” by Prof. J. D. Phillips and II. D.
Orth. The book has been prepared for use as a text in that de-
partment.



ALUMNI NOTES

ITearken Ye Alumni! No more shall your brother engineer,
who labored at your side a decade or score of years ago, who
tugged in the same harness, be miles away from you. No more
shall it seem to you as though he had heen wiped from the face
of the earth. No more shall that dark cloud hide you from the
friend that was so dear to you during your college days. Tne
WisconsiN ENGINEER with the co-operation of the alumni, will
bring to you words from that friend whom you haven’t seen
nor heard from all this time. That dark cloud will be torn
asunder by the novel plan which TrE WiscoxsiIN ENGINEER is
launching for the first time. Upon the receipt of the December
issue, seek some quiet spot, look inte the alumni section and you
will hear your old classmate speaking in his old characteristic
fashion. The way by which the ENGINEER proposes to accom-
plish this is as follows: )

Each issue, begining with the December issue will be devoted
to three classes, differing in years, by one decade. The Decem-
ber issue will be given over to '11, ’01, ’91; the January to 06,
6, '86; February to ’12, 02, ’92; March to 07, 97, '87;
April to "13, 03, '93; May to ’08, '98, ’88. In this way we will
cover a large number of classes and thus offer an opportunity
for many to participate in our plan.

Every member in the above named classes is put under an ob-
ligation, and it will be up to the individual members of each
class to make this plan a far reaching success.

Some time during the month preceding the month in which
the issue goes to press, letters will be sent out to every living
graduate of the class to which the issue is devoted. Every mem-
ber will be asked to contribute a few lines or a paragraph de-
scriptive of what he is doing, or anything of a nature that
would be of interest to his classmates. This will amount to a
letter to all the rest of his classmates. Many graduates, as they
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say goodbye to their friends after commencement days promise
to write, but as the distanee between them hecomes greater and
the individual troubles more numercus, the friend is forgotten.
In this new plan we offer a substitute that if it is used properly
will prove to be of great interest. Let us once more ask for the
sincere co-operation of our alumni and again let us hope to see
this plan prove to be a success.

The members of the class of 1915 from the Chemical Engi-
neering department have obtained employment in various in-
dustries as follows:

Michael Agazim, Coke Plant, Illinois Steel Co., Gary, Ind.

R. E. Baker, Chemist, North East Electric Co., Rochester, N. Y.

H. R. Beehmer, Standard 0il Co., Whiting, Ind.

J. B. Edwards, Acid Dept. Illinois Zine Co., Peru, 1.,

J. M. Gillet, Moore & Co. (Paint Work), Chicago, 111

A. J. Helfrecht, C. K. Burgess Laboratories, Madison, Wis,

E. C. Herthel, Standard 0il Co., Whiting, Ind.

H. B. Heyn, Harbison-Walker Refractories Co., Pittsburgh, Pa.

. V. Higley, Sales Dept., General Roofing Mfg. Co., E. St.
Louis, Il

.. 8. Loeb, International Silver Co., Meridan, Conn.

W. R. Lacey, Waukesha Gas & Electrie Co., Waukesha, Wis.

H. R. Parker, Coke Plant, Laclede Gas Light Co., St. Louis, Mo.

R. A. Schmid, Patton Paint Co., Milwaukee, Wis.

M. 8. Thompson, Du Pont Powder Co., Chester, Pa.

N. B. Thompson, Allegheny By-Product Coke Co., McKeesport,
Pa.

J. Trantin, Metallographist, Illinois Steel Co., South Chicago,
111.

#* % =

Edward II. Carus, ’12, who taught mathematics at the Univer-
sity of Kansas last year is now located at his home at La
Salle, 1llinois, where he is experimenting on the manufac-
ture of certain chemicals.

Mr. O. W. Storey, 10, has resigned his position with the Bureau
of Mines at Pittshurgh and has hecome associated with the
C. F. Burgess Laboratories at Madison.
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The announcement of the marriage of D. S. Grenfell, Ch. K. "14,
to Miss Blanchard, has been received. They are at home in
Caney, Kansas.

Karl W. Klotsch, '14, is confined to his bed with tuberculcsis.
(A letter from his class mates will be highly appreciated.)

MORE ABOUT THE 1915 ELECTRICALS

R. H. Hardin, e '15, is with the Chicago Central Station Insti-
tute of that city.

. O. Jorstad, e '15, has accepted a position with the Mississippi
River Power Company of Keokuk, Towa.

V. Poston, e '15, is operating engineer at the Waukesha Gas and

Electric Plant, at Waukesha, Wis.

J. W. Reed, e ’15, is with the General Electric Co. at Schnee-
tady, N. Y.

T. S. Burns, ¢ ’15, has accepted a position with Burns Bros.,
Watertown, New York. IHis uncle is interested in the con-
cern.

. N. Elderkin, ¢ ’15, is working on the municipal electric light
plant at Westby, Wis.

[ C. Ellis, e '15, who graduated in February, is now private
secretary to R. E. Richardson of New York City. Mr.
Richardson is at present in Boise, Idaho, where he will be
engaged in merging several large hydro eleetric companies
into one,

=

8 |
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CHANGES OF ADDRESS

Howard A. Parker, ¢ 08, who was formerly engineer at the
Knoxville Power Co. at Alcoa, Tenn., is now located at
716-11th St., Sacramento, Cal.

Fred II. Ripley, c¢h ’09, who has been a chemist for several years
is now superintendent of the Greeley Gas and Fuel Co,,
Greeley, Colo.

R. II. Morrison, m ’03, graduate of Wis,, is now instructor in
the Machine Design department here at Wisconsin.

Ralph Moody, e 13, has recently been elected secretary of the
T. M. E. R. & L. section of the N. E. L. A. which has a mem-
bhership of 250,

[t certainly is of great interest to learn that Ed. Ryan, e 14,
who had a very serious accident this summer, has recovered,
and left for his home at Portland, Oregon.

Roy Palmer, e 01, has hung out his shingle as consulting en-
gineer. Ile is located at 714 Hartford Bldg., Chicago, 111

0. F. Gayton, ¢ 09, who used to be assistant engineer for Alvord
& Burdick, is now valuation supervisor in the Public Sery-
ice Department of Chicago.

. Geo. (. Thorpe, m ’91, has been promoted from second to first
vice president of the 1llinois Steel Co. Iis address is 208
S. La Salle St., Chicago, 111

F. E. Kruesi, ¢ '08, is now manager of the Freeport Railway &
Light Co., Freeport, I1l. Mr. Kruesi, formerly was oper-
ating engineer with the Illinois Northern Utilities.

Carl Zapffe, 07, is now geologist for the Northwestern Improve-
ment Co. at Brainerd, Minn,

R. T. Herdegen, ¢ 06, is now residing at 371 E. Grand Blvd,,
Detroit, Mich.

Walter Alexander, who was recently appointed as a member on
the Railroad Cominission of this state, is now located at,
1811 Jefferson St., Madison, Wis,

Chas L. Byron, ¢ '08, has changed his home address from Chi-
cago to 926 Oak St., Winnetka, T11.

B. G. Elliot, m ’13, has been appointed associate professor of
mechanical engineering at the University of Nebraska.
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F. H. Ripley, 09, is with the Greeley Gas & Electriec Co., Colo.

H. E. Pulver, ¢ ’10, is now professor of civil engineering at the
Gov. Inst. of Technology, Shanghai, China.

E. E. Riele, "14, is working for his father at Benford, N. D.

J. Zimmerman is with a concern producing a new style of
magnet at Sumter, S. C.

Don’t forget to watch for the letter asking for your own little
message. And most of all don’t forget to answer it as soon
as you get it.
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RESEARCH

By Dr. W. R. WHITNEY
Director of Research Laboratory, General Electric Company

The president of a manufacturing company who was hestitat-
ingly considering the possible recovery of valuable waste solvents
from a chemical process said: ‘“You know we are making photo-
graphic paper and are not interested in the solvents. We buy
them, use them and make a profit on the product.”” In other
words, the existing condition was not unsatisfactory. It seemed,
in fact, perfectly satisfactory. Nevertheless, he realized that
this view was not foresighted and he corrected it to his advan-
tage. A process or product susceptible of economical improve-
ment, as are all of them, cannot be looked upon as an entity,
enduring and unalterable. It changes like everything else.
‘What this man wanted was that his process instead of continu-
ing as it was, the best among its contemporaries, should become
as it was not, the best among its future competitors. Ile really
wanted continuing profit. Perhaps it is the impossibility of
actually seeing what is not which accounts for our faith in what
is: but who ean name a product, a process, or even a faith which
does not alter with time? One might almost say that the most
typical impossibilities of one decade often become the liveliest
realities of the next. Darius Green and Captain Nemo cer-
tainly taught us something.” Rather than suppose that we will
ever reach a stationary state of perfection in anything, it is
more interesting and probable to assume that for some reason,
either highly complex like the union of heredity and environ-
ment, or simply mechanical like the grain size in our gray mat-
ter, we cannot really conceive a physical impossibility. A good
working hypothesis is: If it can really be conceived, then it may
be made. If one deliberately analyzes the history of any manu-
factured article he is struck with its active mutation. This
ought to jar one’s feeling of complacency, but usually it does
not. The things laboriously made in units by hand today will
be made in dozens by machines or assembled on endless con-
veyors tomorrow.

Even in the oldest business of the world the continuous order
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of change is evident. The wooden plow was displaced by one
forged from the battle ax. Someone invented the coulters, and
then came the moldhoards of all shapes and sizes, and the wheel.
Some Americans produced the light chilled plow, and others dis-
covered that a man could ride and still plow. Then, before the
plow business stopped growing, the double Michigan plows came
along (a little one in front of a larger one), and then two large
ones in echelon (for making a double furrow), next, multiple
plows drawn by rope or windlass with steam power, then steam
tractors and then gasolene tractors with twenty or thirty units,
and perhaps then just dynamite,—who knows? How simple and
familiar they all look up to the last one, and how difficult to
see just beyond that point,

Confine yourself to your own day. Do you remember the big
one-cylinder gasoline engine you put into that hoat? It was
easier and safer to row the boat than to start the engine. It
was largely the love of the risk involved that made you use
the engine. It weighed one or two hundred pounds per horse
power. The ignition system was an engine by itself, and when
it was operating it made you feel like a locomotive engineer, it
had so much useless motion. Recall how perfect some of those
little improved yacht engines looked and how natural it seemed
to go to a two-cylinder engine? The next gas engine you saw
was a four-cylinder, costing about the same as your first single
eylinder, but quite a different animal. Of course the improve-
ments need not consist of merely added cylinders and you
laughed when someone suggested more, but sixes, eights, and
even twelves are making the fours look a little old already. You
guess now that from twelve the advance will be to twenty or
more, or to a turbine type with many blades to take the thrust,
or even infinite blades which means the plain rotating disks
already described in the newspapers. No matter what vou
guess, the changes will come and always in one direction: ‘‘More
for the money.”” Paradoxical as it may look, when we stand
still we are going backward. If we want to stay we have to go
forward.

That Allegheny Indian who first rubbed the rock oil on his
aching bones started the line of research which now lets us run
about so easily in automobiles. The petroleum industry has al-
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ways been and ever will be a living, moving, growing thing.
If we want to, we shall probably eat modified vaseline and wear
clothes colored with modified paraffin, but it will not be done by
being satisfied with what is, afraid to try what is to come.

Nature does not supply us with baskets and a sunny spot to
place them so that we can catch the falling futures, hut she
shows us that swimming may be learned almost entirely by get-
ting into the water, or at least by adding some push and a little
kicking.

It was not my intention to diseuss preparation for national
defence, which is only a single one of those fields in which, when
we want to advance beyond others, we shall probably have to
excel in our efforts. Nor do I care to devote too much of this
note on research to a comparison of the industrial situations in
such leading countries as England and Germany. But, a few
words chosen from modern English literature seem very perti-
nent. More on this point may be found in an editorial in the
Journal of Industrial and Engineering Chemistry for October,
1915, from which I quote:

“The attitude of the government toward science was well illustrated
during the debate of British Dyes, Ltd., when the Parliamentary See-
retary of the Board of Trade stated that:

“‘A man conversant with the science and practice of dye manufac-
ture was unfit to go on the directorate because, as he would know
something of the business, the whole of the other directors, being but
business men, would be in his hands.

“As Prof. Meldola points out:

“‘One feature of the new scheme which the chemical profession can
view with favor is the distinct recognition of research as a necessity
for the development of the industry. The Government will, for ten
years, grant not more than 100,000 pounds for experimental and lab-
oratory work. That is certainly a concession which marks an advance
in official opinion. It will be for the satirist of the future to point
out that it required a Kuropean war of unparalleled magnitude to
bring about this official recognition of the bearing of science upon
industry.’

“According to Sir Ronald Ross:

““The war now raging will at least demonstrate one thing to hu-
manity—that in wars at least, the scientifi¢ attitude, the careful in-
vestigation of details, the preliminary preparation, and the well
thought out procedure bring success, where the ahsence of these leads
only to disaster. So also in everything. After all, the necessity for
research is the most evident of all propositions.’
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“As S. Roy Illingworth puts it:

«The inexorable law of the survival of the fittest is as true of
nations as of animals and only those nations that are the most ef-
ficient in industry can have any chance of maintaining their entity.’

“Dr. J. A. Fleming writes:

“‘A few days ago an eminent electrical engineer was sitting in my
room here, and said to me,—l am too old to enlist or even do manual
work in the manufacture of shells, but I have a considerable scientific
knowledge which I am just yearning to employ in the service of the
country, yet I cannot find any person in authority who will tell me
how to do it.”

“ “This sentence expressed concisely not only my friend’s feelings,
but my own, and I am confident that of hundreds of other scientific
men as well. At the present moment, after ten months of scientific
warfare, I myself have not received one word of request to serve on
any committee, co-operate in any experimental work, or place expert
knowledge, which it has been the work of a lifetime to obtain, at the
disposal of the forces of the crown.

“Sir William Ramsay says:

“¢It is bad policy to regret what might have been; it is much better
to try to devise plans to make up for lost time; and the first essemtial
is organization. It is notorious that there is little intercommunica-
tion between the various Government Departments: many of them are
confronted by the same difficulties; many of these difficulties would be
overcome if scientific advice were asked for; and the prime necessity
at the present moment is a central body of scientific men to whom
the various Governmental Departments should be compelled to apply
for advice and assistance.’

“In July Mr. Henderson, successor to Mr. Pease as President of the
Board of Education, issued a White Paper outlining a ‘Scheme De-
signed to Establish a Permanent Organization for the Promotion of
Industrial and Scientific Research’ by the establishment of a single
responsible body entrusted with the disbursement of a considerable
fund. This consists of a Committee of the Privy Council with
TR a small Advisory Council composed mainly of eminent
scientific men and men actually engaged in industries dependent upon
gcientific research, which shall be responsible to the Committee.

“The first members of the Council will be Lord Rayleigh, Messrs.
Beilby, Duddell, McCormick, and Threfall, Profs. Hopkinson, M’Clelland,
and Meldola, and the Committee of the Privy Council consists of Lord
Haldane and Messrs. Ockland and Pease.

“In this way does the English Government announce at last a change
of ‘policy and propose to retrieve its past inaction. Of this scheme
Nature remarks:

%Ry its inception and publication the Government acknowledges
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and proclaims its appreciation of the work of secience and by this ac-
knowledgment alone gives scientific workers that encouragement and
prestige in the eyes of the country which has too long been withheld.’

“Thus England has awakened after the most costly delay to a situ-
ation which she must probably work for years, at the best, to remedy,
a situation which threatens not only her future supremacy but even
her present existence.”

Research is not a word to conjure with. As a magic it is
exactly like a grindstone. You can tie it around your neck or
you can work it. The dictionary says that ‘‘ Eescarch is dili-
gent protracted investigation especially for the purpose of add-
ing to human knowledge.”” The dictionary is right. The man
who investigated boron was diligent; he observed all its pe-
culiar qualities and measured its quantities. When it failed
to make a suitable incandescent filament as had been hoped and
the ‘‘addition to human knowledge’’ of its low melting-point
was made, his protracted diligence had already taught him that
it was a great oxygen-eater. It would take oxygen even from
aluminum oxide. So it happened that it was investigated in
connection with copper castings. It took oxygen from copper.
It made a perfect electrical and physical product of what had
before been a failure. At that time magnesinm was used in the
manufacture of boron. The war came on and the price of
magnesium rose. It was made only in Germany. Another re-
search, or ‘‘diligent investigation’’ was started and for five or
six months the ‘‘protraction’’ continued until a manufacturing
method using American raw materials was devised. There is
now little probability that this metal will ever cease to be made
in America. This illustration is given because it is fairly typi-
cal of research. The point attained is not always that particu-
lar spot aimed at, so far as knowledge is concerned. A yield
is obtained, nevertheless, and the knowledge acquired is a per-
petually enlarging accertion, so long as the diligent investiga-
tion is under way.

The impossibility of foreseeing the applications of a research
and the certainty that all knowledge is of use might be illus-
trated by a thousand cases. No one fact, well known, can exist
without reacting on the remainder of knowledge. Tn 1895 and
1898 the first discoveries of X-rays and radium rays were made.
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The facts as they were disclosed fed every science. Chemistry
was given a jolt it had thought could never occur. Physies
went back to the consideration of dimensions thousands of times
smaller than before. Electricity’s views of conduction were
enlightened and the phenomena of electrical insulation of gases
and oils were clarified. Medical diagnosis and surgery were
given additional eyes and therapeutics a new reagent. From
the man who today sees the gas holes in iron castings to the one
who studies heredity by exposing eggs and sperms separately
to the rays all have to thank those who carried out the necessary
researches on these rays. Few or none of these applications
could have been predicted prior to 1895. What could have been
predicted, however, with certainty was that some uses could be
made of such disclosed facts.
(T'rom the G. 1. Review.)
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