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SEVEN YEAR TESTS SHOWING THE EFFECT OF AGE
‘ AND CURING CONDITIONS ON THE
STRENGTH OF CONCRETE.

M. O. WirHEY
Associate Professor of Mechanics

In the issue of the Wisconsin Engineer for February, 1915,
there were recorded results of a considerable number of tests on
concrete showing the relation of strength to age for three com-
mon.storage conditions. Inasmuch as results of long-time tests
of concrete are rare, additional results of tests made on speci-
mens seven years old furnish the incentive for the following com-
munication. The scope of the entire series of tests and the meth-
ods employed in making, testing, and curing were fully outlined
in the previously méntioned article. Only a resumé of these fac-
tors and the new results will be entered here. :

Program :—The entire program of experiments includes erush-
ing tests on 1:2:4 and 1:3:6 concrete eylinders varying in age
up to twenty years. DBesides the concrete specimens, neat
cement and 1:3 standard sand mortar test-pieces are also being
tested. The three curing ‘conditions are:

1. Storage in a water tank at a temperature of 60° to
70° F.; :

2. Storage in a cage out of doors; _

3. Storage in a cellar where the range in humidity varies
from 50 to 75 percent and the range in temperature
varies from 35° to T0°F. '

Making and Testing of Specimens:—Atlas Portland cement
of standard quality, Janesville sand, and Madison crushed lime-
~ stone, varying from 14 inch to 114 inch in size, were the mate-
rials used in making the concrete. Each batch was mixed in a
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No. 0 Smith mixer for a period of three minutes. Sufficient wa-
ter was used in gauging the concrete to produce a wet mixture
which could be readily moulded and puddled with an iron rod,
but which showed no excess water when allowed to stand in the
wheel-barrow. Before being subjected to the various storage
conditicns concrete specimens were cured three days in moulds.
After being marked, measured, and weighed, they were then
stored in a sprinkling ehamber where they were wet twice a day
for eleven days. Neat cement and mortar test-pieces were mixed
and moulded in accordance with standard practice. They were
then stored for one day in a moist closet and thirteen days in
the water bath before being subjected to the above mentioned
curing conditions.

Care was taken to distribute the times of testing of the cylin-
ders so that no two test-pieces from the same bateh would be
broken at the same age. Five concrete and three or four mor-
tar specimens were tested at each time interval. Concrete speci-
mens were brought into the labora'tory one week hefore testing;
they were weighed again on the day they were broken. Other
test-picces were broken immediately upon removal from storage,
with the exception that the frozen specimens were thawed before
testing. T

Data:—In Fig. 1 are shown the strength-age curves for the
neat cement and 1:3 mortar specimens stored under the various
conditions. The continued decrease in the compressive strength
of the neat specimens sinee the four-year test is quite pro-
nounced. IHowever, the tensile strength of the neat cement spe-
cimens appears to be practically the same at seven years as at
four years. Likewise, in the portions of the diagram showing
results for 1:3 mortar specimens it appears that the compressive
strength of these test-pieces has decreased slightly sinee the last
report, whereas the tensile strength, under all euring conditions,
remains about the same.

In Table 1 are given in detail the data for the seven-year tests
on the concrete cylinders. Fig. 2 shows strength-age curves
for the same data. From this figure it appears that there has
been no great change in strength of any of the mixes under the
different euring conditions since last report.
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Summary :—As stated in the previous report, the more pro-
nounced variations in the strengths of the mneat cement test-
pieces are due largely to the embrittling of the specimens with
age. Furthermore, neat cement, specimens stored in air are
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Strength-age curves for neat cement and for 1:3 mortars cured under
various conditions,

probably much more weakened, due to surface defeets (erack-
ing and crazing), than the mortar or concrete test-pieces stored
under similar conditions. In many of the neat briquettes broken
after long storage in air, cracks from %" to 14" deep were dis-
cernible. As a result of such cracks the cross-section of a speci-
men ig considerably reduced, and its strength may be quite non-
uniformly distributed. This non-uniformity in resistance is




2ty |58 | §E/5|0095¢1|SET-| 0251 0| L |E22 SEIZ\#90| 06EZ | 0B8RI\ FI |-\ 53¢/ | O | L | 8FF
: S80I\ 00161)|921-| #OGI | O| L | 8L/ 066! |0569C| 160 06E/| 0| L |£0F
OLZF| 005121\ $#0-| 8051 | O | L | £/ 0652 |091#L |091-|E8L]| O L |85E
gL |ooEsel|651-| 0vsl | O | L |98 5212 |0LF0%\860- 062/ | 0| 4 | EiE
QFor|00itl - 16| 0| L | £F 0F12 | 02909|000 | 56F | 0| L | 892
YILM NI OIS0 SNIWIDISS
26| 09 |899] £ |seor|6avi|s06t|001661|890| #9710 L €12 €T 09 [899| £L | Li22\#0DI| 5961| $5L95 | LET| EEFI| O| L |GEF
= €7 09 |899| &L 089€ |00LvOI\890 | S9¢1| O | L |89/) 2€°| 09 |889| EL GrOZ| 02085822 |8 # | O L |E6E
= 27| 09 |899| €L OB |00z001| /02| /1 LEI| O | L |£21| 267 | 09 |999]| &L OEF2| 08/891L22|26¥I| 0| L |8¥E
= Z€°| 09 |869| £4 §8st| 00252 | LT |05 O | L |82 || 267 | 09 (899 €4 G962\ GLOEL | LFE| 5GEI| O] L |EVE
=z 25| 09 1889| &L 066£ (009211 517 | 55¢1 | 0| L |66 | 2£°| 09 1899 &4 0602102565 | 262 | 05#/ | O | L | 852
= FOVO NI GFHN0 SNIWI2ILS
& Z¥2E | LI OZFF| 006#ZN 08T 08F | O | L | 812 9G5/| 212\ OL#! | 09625\ E2E| ¥BEN | O | L |EPP
= ZLpZ| 00669 /81| 968 | 0| L | &L/ 0L21 | OIE9% | #8E | 5271 | O | L |B6E
[£2) 2652 | 000%2 €62 |2 P8/ | O | L |82/ 0981 | 0512¢|622 | Pipl| O |L |ESE
06££|0009% | 682 | 05p! | O | L | E8 0961 |00gss | 0LO| 62%1 | O | L |KOE
= 09%E 100056\ 952 | £28 | 0| L | &% 529/ | 0599¢|802| 218/ | 0| L |E%
M ST NI d3800 SNIWIDILS
35| § wxm> gf x& Gz Fu(Q I SRS S G
AR R IR R SRS R
. 1 RERAB IR S T ST IITITERTINT (98 887 | oF FHES T T
1 R RIS P s WW e R R R S ek
= | [ RISy SR1°3| SRS | 7| 3 [ wwan w3 5§ S RYSY| |3
= suogprug) Agpbgy oy [ & S 2| F | [T S W; Y | swopugyayoay M F |3 | R T
® s/oLBIoU JO0 Jiybiom fup 40 B 16 — I8 td - XIN Soepud jo yybrau Kip 4o G501 —; darol G:g:0 = XIN
= Lo OF A0 WL POLIDS QUNGRIBALZY St iuoud A1a8 FO (OG0 POMEUAL SOM SUSUUDBAS DALID~LBIOM Slf Of
&~ SYOM £BRIOJS Py PALIPU SO PRIND alem f5y) SADp i 4ot papyudds pup sAgp & 40f spiow L paun2 2.M SUBUWY25TE [y BULnY
Aianigroacuns PRI 245 D SIRIIL0D J0 Y20 YIBP Wy PO QUK SUBLLIRTS UaRFL) By, B D tnip Ul 9 24PM Siapuifs 2y SUBUIII3GG
YU Ll 7 PUD 4P il JE 48XIU YIS O 0N D Lt PEXIL Bk SIDLIBLO [jt EUXip
(“ABUDID Ll Wik Of Ll %) ) BUOJSELL) LOSIPEY PO PUBE jiAsau g JUBLLED SEilY "SIIAIDN
SUOILIPUOD) BulunD jusuaidlq o+ pe4deigng
© ajau0uoD) 4O Yibusuyg saissauduuo)) auf Lo aby 4O 429443 9YL
— 1378Vl ;




Freure 2,
Strength-age curves for conerete cured in various manners
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equivalent to an eccentricity of th(, load, the weakening effect
of which is well understood.

Although only one brand of eement was used in making
these tests, yet from the average slopes of the strength-age curves
it does not appear that there is any cause for fear of disintegra-
tion of well-made conerete when it is cured under conditions
comparable to those existing in these tests.

The major portion of the strength of concrete appears to be
secured at an age of six months to one year. - Iow much increase
in strength will result thereafter appears to he dependent pri-
marily upon how thoroughly the concrete is saturated with wa-
ter. At an age of seven years, water-cured conerete is slightly
stronger than concrete cured out of doors and considerably
stronger than concrete cured in the cellar. The strength-age
curves for concrete indicate that the effect of differences in the
humidity of the storage condition is much more pronounced at
an age of seven years than it is at an age of six months. The
data emphasizes the importance of maintaining a high water
content in the concrete at all ages if maximum strength is to be
seeured.
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DUST EXPLOSIONS AND THEIR PREVENTION

0. A. HougeEN
Instructor in Chemical Engineering

'The explosiveness of carbonaceous dusts has always been a seri-
ous menace to all industries in which such dusts are liable to be
produced. It is therefore very desirable that engineers, especi-
ally those in charge of industries handling organic materials,
should have a definite understanding concerning the liability of
such cxplosions and the relative inflammability of the different
dusts.

Nearly all carbonaceous materials that are capable of being
very finely ground and suspended in the air may, under certain.
conditions, form an explosive mixture. Materials which are in
themselves explosive are naturally highly dangerous when sus-
pended as a dust, as for example, picric acid, gun powder, or
gun cotton. But also carbonaceous materials, which in their
compact form are very stable and burn with diffieulty, may form
very explosive mixtures when suspended as a dust in the air.

Fatalities and great losses of property due to dust explosions
have oceurred in cereal mills, grain elevators, grain separators,
sugar, starch and dextrine factories, paper-tube works, rag-chop-
ping machinery, dye works, pitch and asphaltum mines, and
many other industries. (1)

Even an instance of an explosion of soap dust is on record.
One of the two most disastrous grain dust explosions in this
country occurred in 1878 at 'Minneapolis and resulted in the
complete destruction of the Washburn flour mills. (2) The
second occurred in 1913, when the Husted mills at Buffalo (3)
were wrecked.  As the result of this last explosion a co-opera-
tive investigation between certain milling interests and the Bu-
reau of Chemistry followed. This co-operation later resulted
in the formation of a special division of the Bureau of Chem-
istry for the investigation of grain dust explosion.

In general, grain dusts are more inflammable than coal dusts,
but explosions of the latter have heen of the more frequent oc-

" The figures in parantheses correspond to the references at the end
of this article.
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currence and have resulted in the greater losses. This is be-
cause the conditions under which coal mines are operated favor
the production and ignition of dust clouds. The long flame from
}low-out shots and the overcharging of blasting powders, com-
bined with the continual production of dust clouds, are the
chief causes of the numerous explosions in coal mines. The most
disastrous explosion on record resulted in the death of 1,100 men
in a coal mine at Courrieres, France, in 1906. In 1907, 1148 men
were killed by coal dust explosions in the United States alone.
(6). Stirred by these great disasters the Bureau of Mines under-
took a complete investigation of this serious problem (5), (17).

Dust explosions proceed in two phases: the phase of ignition, -
and the phase of propagation. Ignition is the initiation of the
combustion of dust particles by some external source of heat.
Propagation is the extension of that combustion throughout the
entire dust c¢loud. The intensity of temperature required for
jgnition depends upon the relative inflammability of the dust.
The inflammation of dust is produced by heating the dust par-
ticles up to the temperature at which they will ecombine with the
oxygen of the air. ~ The heat evolved by this combustion in turn
raises the temperature of the next layer of dust particles until
they also are ignited. This process is repeated with each sue-
ceeding layer of dust. If the heat evolved in combustion is in-
sufficient to heat the next layer of dust particles up to the igni-
tion temperature, the flame will die out without producing the
typical dust explosion. If, however, conditions are suitable, the
dust flame will continue to travel at an ever increasing veloeity
until a maximum velocit}: is attained. The wave of maximum
velocity eonstitutes the true explosion. It is termed the ‘‘explo-
sive” or ‘‘detonating’’ wave. Professor H. B. Dixon (6) states
that in detonation, inflammation of the dust particles results
from the compressing of each layer of dust particles and air so
suddenly that it is raised beyond its ignition temperature by the
heat of compression.

The explosion of dust is almost identical with a gaseous ex-
plosion. Dust explosions are generally more dangerous and
more apt to cause inflammation of surrounding property than
gageous explosions. In both cases the rate of inflammation de- .
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pends upon the inflammability and concentration of the com-
bustible material. In dust explosiuus the fineness of dust is.an
additional factor which affeets. the rate of inflammation. The
Bureau of Mines (5) reports an average velocity of 2,273 feet per
second as the rate of inflammation of coal dust. M. J. Taffa-
nel (7), of the Lievin Experiment Station of France, reports a
velocity of 3,300 feet per second. The velocity of a grain dust
explosion wave is, in all probability; much greater. Compared
“with these figures the maximum velocity of flame propagation
for mixtures of hydrogen and oxygen in the ratio of two volumes
of hydrogen to one of oxygen is 9,250 feet per second, and for
mixtures of carbon monoxide and oxygen in the ratio of two vol-
umes of carbon monoxide to one of oxygen, 5,510 feet per sec-
- ond (8). :

The initial rate of flame propagation in a dusteloud is usually
very low. W. M. Grosvenor (9) reports a starech explesion
wherein the initial wave prcceeded only 40 feet in twenty sec-
onds. Inflammation may also proceed for long distances with-
out resulting in a typieal explosion. Ignition of coal dust may
proceed slowly for 20 to 50 yards and then die out.

The factors affecting the inflammability of a dust are its chem-
ical ecomposition, degree of fineness, physieal structure and con-
centration, the proportion of oxygen in the surrounding atmos-
phere, temperature, pressure, relative humidity, and the eir-
culation of air,

The affinity of the combustible material for oxygen is the pri-
mary factor affecting the inflammability of a dust. Tn general
the greater the proportion of combustible volatile matter in a
given dust, the greater will be its inflammability. If the volatile
matter is high in carbon dioxide the inflammability will be low.
R. V. Wheeler (10), of the British Explosions in Mines Com-
mittee, reports that tapioca dust, though eontaining only two
percent ash, is not very inflammable hecause there is over thirty
percent of carbon dioxide in the volatile matter of the dust.
The higher the percentage of ash the less will be the explosive-
ness of dust. Dusts containing over thirty percent ash usually
-are not considered dangerous. The ash seems to dilute the com-
bustible material as well as to absorb the heat of combustion.
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The greater the percentage of moisture the less will he the ex-
plosiveness of a dust. Samples of grain dust, dried at 107°C
ignite at a lower temperature than do undried samples (11).
The greater the degree of fineness of a dust the greater will be
its explosiveness. If a carbonaceous material is coarse and
fibrous, dust is not apt to be generated in sufficient quantity to
prove dangerous. As a rule the greater the relative humidity
of the surrounding atmosphere the less will he the inflamma-
hility of a dust; on the other hand, the liability to explosion by
the discharge of static electricity is greatly favored by a damp
atmosphere.  Flame propagation is also favored by high temper-
ature, high pressure, and air currents. In addition rapid cir-
culation of air aids in keeping dust in suspension.

There is a certain concentration of dust particles below which
a mixture of dust and air is not inflammable. This eritical con-
centration has thus far not. been determined. Taffanel (12)
found that as low as 0.023 of an ounce of coal dust per cubie
foot of air was sufficient to produce an ignition. The Bureau of
Mines (5) produced an explesion of coal dust with only 0.032 of
an ounce per cubie foot. A higher coneentration of dust is re-
quired for ignition than for propagation. When once a detona-
tion wave has been established, the flame may be propagated
through much lower dust densities. Likewise, other conditions
heing the same, there is a definite concentration of oxygen be-
low which an explosion cannot be initiated. This eritical con-
centration is but little less than the normal oxygen content of
air. On this aceount dust explosions are comparatively rare and
in most mills and factories are not of sufficient liability to war-
rant any large expenditures of money for preventative measures.
According to the Bureau of Mines (5) the minimum critical oxy-
gen eoncentration for a ‘coal dust explosion is 16 percent. Dr.
I1. H. Brown (13), Chief Chemist Division of Grain Dust Iix-
plosions, U. 8. Bureau of Chemistry, concludes from his experi-
ments that grain dust explosions eannot be initiated in an atmos-
phere containing less than 12 percent of oxygen, and that for
clevator dusts this percentage may be increased to 14 or even
1414,

The intensity of heat required to initiate a dust explosion will
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depend upon the inflammability of the dust. Under some cir-
cumstances mere friction in moving parts, or a discharge of
static electricity is sufficient cause for an explosion ; under other
circumstances an explosion cannot be initiated even with eon-
tinued heating by an electric arc. Some of the causes of dis-
astrous industrial explosions are the discharge of static elee-
tricity, the sparks from grinding machinery, the heat from the
friction of moving parts, the open flame of a lantern, lamp, can-
dle or mateh, the sparks from electrical machinery, and the
presence of foreign materials,

The discharge of static electricity has heen the greatest source
of danger. In the year 1914, 166 explosions occurred in grain
separators of the Pacific northwest, chiefly as the result of the
discharge of static electricity, generated by the moving parts of
the separator. (14) An unusually high percentage of smut in
the wheat produced a highly inflammable dust during threshing.
In one case the simple friction of flour as it passed down a
wooden chute produced an eleetric discharge sufficient to cause
a violent explosion. Sparks from the striking of teeth in a
grinding mill are stated to have heen the cause of the great dust
explosions in the Minneapolis mills in 1878. (2) TIn other cases
the mere heat of friction, such as from a hot bearing, has been
sufficient to ignite a dust cloud. Such a condition resulted in &
violent explosion of the dust of pieric acid. The open flames
of lanterns, and even matches, have produced explosions in
starch, dextrine, and sugar factories. Sparks from electrical
machines and the overheating of cleetric wires have produced
similar explosions. The presence of foreign materials such as
stones, iron scrap, or hard lumps has caused sparks or over-
heating in grinding mills, sufficient to cause an explcsion. The
presence of foreign chemical materials has often proved danger-
ous. Some chemists claim that dextrine prepared with nitric
acid is much more liable to form explosive dusts than when pre-
pared with muriatie aeid.

An investigation as to the relative inflammability of different
dusts was started as early as 1878 by S. F. Peckham. (2) The
results obtained by different investigators are not entirely com-
parable, because in each investigation different methods and
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types of apparatus were employed. The three principal methods
of attack pursued in these investigations are first, the determ-
ination of the minimum temperature at which a dust cloud may
be ignited, second, the determination of the pressure prduced. _
by the explosion of different dusts, and third, the determination
of the minimum oxygen coneentration sufficient to propagate an
explosion. The results of all three methods show that the dusts
which have proven to be most dangerous are the dusts of corn
meal, wheat, starch, dextrine, and .sugar. As the result of his
investigations, R. V. Wheeler, (15) divided dusts into three
classes based upon their relativé liability to inflammation, viz.:

1. Dusts which ignite and propagate a flame readily, and
therefore require for ignition only a small source of heat such
as a mateh. ;

9. Dusts which are readily ignited, but which, for the propa-
gation of flame, require a source of heat of large size and high
temperature, such as an electric are, or of long duration, such as
a Bunsen burner.

3. Dusts which do not appear to be capable of propagating
a flame under any circumstances likely to be obtained in a fac-
tory, because (a) they do not readily form a cloud in the air,
or (b) they are contaminated with a large proportion of incom-
hustible matter, or (¢) the material of which they are composed
does not burn rapidly eénough.

According to this classification Wheeler divides dusts as fol-
lows:

Class T
sugar . grain (flour mills)
starch, ‘ malt
dextrine maize
cocoa, rape seed
rice meal corn flour
sugar refuse flour

wood flour oat husk
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Class 11
rice milling leather
castor oil meal dead cork
offal grinding saw dust
grist milling oil cake
corn meal bran
mustard shellae composition
ceopal gum
Class 111
spice milling :,;rain cleaning
cotton seed tobacco
cotton seed and soya bean hone meat
sack cleaning charcoal
Russian rape seed foundry blacking

The investigations of Brown (16) show that the order of in-
flammability »f dusts coming under Class T is as follows: '

Lycopodium, sticking smut of wheat, yellow corn meal, dex-
trine, wheat starch, white dextrine, canary dextrine, tan bark,
corn starch, wheat-elevator dust, wood dust, oat and corn dust
from unloading stations, sugar, gluten feed, oat dust from feed
oats, dark canary dextrine, potato flour, rice starch, corn-eleva-
tor dust, wheat flour, fertilizer dust, tapioca flour, Pittshurgh
coal, cocoa, and cork. '

This order of inflammability can not he taken as absolute be-
cause the relative inflammability is greatly influenced by the
source of the dust as well ay by the details of the apparatus em-
ployed in testing.

The following precautions have heen recommended as tending
to prevent explosions: the removal of foreign materials; the use
of ecleetric lights only; the location of fuses, motors, and start-
ing boxes in dustless rooms; the econstruction of receiving bins
as small as practicable; the use of exhaust fans; and the ground-
ing of all metallic moving parts upon which static electricity is
apt to accumulate. In grain separators the liability of dust ex-
plosions is practically eliminated by a complete system of
grounding. (14) By this method all moving parts are con-
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nected with copper wires and united to a common iron core im-
bedded in moist earth. Dust clouds in grain separators can be
practically eliminated by the use of fans placed so as to exhaust
the dust from the cylinder of the machine. In the extinguish-
‘ing of flames resulting from an explosion the use of automatie
chemieal fire extinguishers and carbon dioxide tanks has proven
effective. In these methods the release of the inert gases is
brought about by the sudden opening of a valve effected when-
ever an intense heating is produced. The most positive means
of preventing dust explosions is by the use of an atmosphere
containing less than the eritical concentration of oxygen. Such
an atmosphere may be produced very readily and very -econom-
ically, especially in grinding rooms, elevators, reels, and driers,
by diluting the air with carben dioxide or washed flue gases.
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.RECENT DEVELOPMENT OF MUNITIONS
MANUFACTURING MACHINES

G. B. WARREN, m. ’18

At the beginning of the war in 1914, the United States,
although by far the greatest industrial nation in the world, was
not prepared to cope with the tremendous demands made by
the Allied Nations upon her manufacturing facilities. Ier
factories, with few exceptions, were not prepared to manufac-
ture munitions of war in the gquantities demanded, nor within
the time limits set. On account of the tremendous prices and
premiums offered, however, existing equipment was utilized as
much as was possible. The improvements made during the
early part of the war were, therefore, for the most part, merely -
better ways and means of adapting present equipment to the
special needs of munitions manufacture. As the war pro-
gressed, and the demand appeared to be more permanent, bet-
ter methods of manufacturing and special machines were de-
veloped. _

The miost recent developments of munitions machines have
been made in order that the machines might meet three general
requirements that have grown up since the war, that is, stand-
ardization, simplicity eombined with rugged construction, and
readiness of manufacture. The first has been met by adapting, -
as mueh as is possible, the standard makes and sizes of machines
to the manufacture of various munitions of war, because these
machines were available in large quantities, and a large number
of manufacturers were already prepared and equipped to man-
ufacture them. The second requirement has been met by build-
ing special machines to perform specific operations which, eould
not be performed with ease or facility by existing standard ma-
chines. These machines, however, have, in almost all cases, been
of an extremely simple design of the semi-automatic type, and
of very rugged construction, being, as a general rule adapted
merely to the perfdrmance of a single operation. The third
requirement has been met by entirely new designs, using exist-
ing materials and structural parts to make the completed ma-
chine with, the least expenditure of money and time. The gen-
eral tendency seems to be away from the extremely compli-
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cated, automatic machinery such as is used in automobile manu-
facture. This can be explained, however, upon the ground of
the greater simplicity and standardization of the product, and
by the fact that sufficient time was not available for the demgn
and development of complicated machinery.

Recent developments at the Gisholt and Steinle plants illus-
trate these tendencies to a marked extent. The standard turret,
lathes manufactured by both firms have been standardized as
much as possible. A new thread-milling machine and a field-
gun lathe have been developed by the Gisholts along extremely
simple and rugged lines, while the Steinle company has designed,
a new naval-gun lathe that is a radical departure in every way
from existing practice and methods, and is an attempt mainly
to secure extreme rapidity, ease, and cheapness of construction.

The standard turret lathes’ manufactured by both of these
firms have not been modified to any great extent, and as their
details are well known there is no necessity for describing them
here. One marked advance has been made by Gisholt in an
attachment for the carriage, by means of which the nose of a
projectile may be turned. This consists of a tool-post mounted
upon a table on the carriage, so that it can swing about a pivot
lgcated in the proper position. This table has a sector of a gear
wheel on the side near the tailstock which meshes with a pinion.
This pinion is driven thru suitable bevel gears by the feeding
mechanism. The tool is fitted with a depth adjustment-similar
to that on the compound rest of an ordinary lathe. With this
arrangement a better projectile nose ean be formed than with
any system employing templates or cams to operate the cross and
longitudinal feeds at the same time. The main thing that both
of these firms have sought to do with these two standard lathes,
has been te turn them out fast enough to satisfy the demand,
since the new aeroplane engine industry is making almost as
heavy a demand upon this type of machine as is the projectile
~industry.
~ The thread-milling machine which has recently been intro-
duced by the Gisholt Company represents quite a departure from
existing types and methods. It has been made to hore, face,
and cut the thread in the nose of a projectile, without rechuck-
ing. Thousands of shells have been rejected because the thread
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which holds the time fuse in the nose of the projectile was not
concentric with the outside or with the bore of the projectile.
It was this fault which this thread-milling machine was de-
signed to eliminate. The machine consists of a heavy bed, sim-
ilar to an ordinary lathe bed of the semi-cabinet form, at the
head end of which is a heavy head-stock carrying a large hollow
spindle. A long collet chuck, the end of which is supported
by a steady-rest, is fastened to this spindle. The spindle does
not of itself do any driving, nor carry any torsion, sinee the
collar of the collet chuck has teeth cut in its rim which mesh
with a pinion. Provision is made also by means of worm gear-
ing so that the spindle can be driven at a speed of one revolu-
tion in from two to fifteen minutes. The purpose of this will
be shown presenly. There is no tail stock on this machine, but
a heavy carriage of the usual form is mounted upon the Vs.
This carriage carries a large square tool post having four holes
for horing bars, as well as the thread milling attachment. This
attachment consists of a small spindle supported by plain and
thrust bearings and mounted on the carriage parallel to the axis
of the machine. A small one-horse-power motor is mounted
upon the cross slide for driving this spindle. The cutters eon-
sist of several V-milling cutters, formed together into a single
tool, and mounted upon the spindle. The number, spacing, and
size of the cutters corresponds with the thread to be cut. The
diameter of the cutters is, however, considerably smaller than
that of the hole in which the thread is to be eut. This cufter
is then fed in by hand to the proper depth in the side of the
bore, and the headstock spindle started at a very slow rate of
speed by means of the worm gearing previously described. At
“the same time the ecarriage is fed forward in the usual man-
ner by a lead screw. At the end of one revolution of the main
headstock spindle the entire thread has been cut. This amounts
to practically the ordinary milling operation of making threads
with the exception that a number of milling cutters correspond-
ing to the number of threads is used, and instead of the spindie
revolving as many times as there are threads, it revolves only
once. Thus mueh time is saved. In addition, since the entire
operation of facing, boring, and thread cutting is performed on
one machine, without rechucking, the concentricity of all is
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maintained. This machine is made to take shells as large as
sixteen inches in diameter. ,

For some time the Gisholt people have been manufacturing a
gun lathe of their own, but since they secured a government
contract for the production of heavy field artillery, this ma-
chine has been improved and is being built in larger numbers.
It is not, however, a very radical departure from existing ma-
chines for this type of work., The bed plate is made in several
sections of the eabinet type, and it has a total overall length of
from fifty to seventy feet, depending upon the size of gun. The
sections are accurately milled on the ends, and the Vs planed.
The ends of the sections are then scraped by hand to an accu-
rate fit and holted together, flanges being provided for this
purpose on the sides. After bolting together, they are aceu-
rately dowel-pinned so that when erccted in the machine shop
they will preserve their relative position. After doweling, the
Vs are carefully scraped by hand with precision straight edges
‘as references. This machine carries two carriages, each driven
hy an independent motor, and equipped with back rests to neu-
tralize the distortion of the work caused by the pressure of the
tool. The spindle is also driven by an independent motor. This
machine in all its essential parts has not departed from stand-
ard practice, but is built upon principles which have been estab-
lished by practice as sound and correct.

In direct contrast with this machine is the new Steinle naval-
eun lathe which is a radical departure from anything that the
writer has any knowledge of, and is a very ingenious solution
of an extremely difficult problem. A few months ago when the
Steinle firm set out to secure a government contract, they were
confronted with an almost insuperable obstacle, namely that it
was practically impossible to obtain any large castings from the
foundries within a reasonable time. And without a large num-
ber of heavy castings for gun lathe bheds it was impossible to
build or even promise to huild the gun lathes required. The
Steinle designers got dround that ‘‘almost,”” however, in a very
ingenious way, and in such a way that when the plans were
taken to Washington they met with the immediate approval
of the naval engineers. Although this lathe has not yet been
built, the writer has had the good fortune to be permitted
to examine closely the plans and drawings of the machine. The
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essential feature of this lathe is in what would on the ordinary
machine be the bed plate, but which in this machine should
more properly be called the skeleton. This skeleton consists of
four, six-inch ground steel rods, about fifty feet in length.
These rods form the long sides of a box framework, and are
spaced about three feet apart. They are supported at intervals
by heavy castings, about a foot in length which are rigidly
fastened to a reinforeced conerete base. Thus'a long rigid
framework is provided and the polished rails or bars take the
place of the Vs, The headstock is mounted upon one end of
these long hars and the tailstock a short distance from the other
end, while the earriages are mounted between the two, and have
four-inch holes thru which the bars pass. Thus the pressure
of the tool is taken evenly by the four six-ineh bars and any de-
formation is reduced to a minimum. The gun barrel is held in
the head and tailstock by means of hollow, sliding ‘catheads,’ so
that any expansion of the gun due to the heating will not cause
distortion of the machine. The rough boring bars are fed in
from each end, one thru the hollow spindle of the headstock, and
the other through the tailstock. Not only does this give greater
speed, but the bars ean each be shorter than in the conventional
lathe and floor space is conserved. The head is driven by a
mechanism essentially like that of the standard Steinle turret
lathe, consisting of a geared head which permits of a large num-
ber of gear ratios between the spindle and the driving wheel.
. FEach earriage is driven by an independent motor. The writer
has no knowledge, at the present time, of the precise method by
means of whieh the boring bars are fed in. It is rumored, how-
ever, that the Steinle people are developing a radically dif-
ferent bhoring bar which will speed up production considerably,
although no details were learned. This machine has been de-
signed to build the barrel and tubes for a five-inch naval gun,
the entire barrel of which is about twenty-one feet in length.
Just exactly what the machine will do in actual work cannot be
determined at the present time. Whether this elimination of
the bed plate of the conventional lathe will be successful or
whether distortion will take place because of the tremendous
strains of present day eutting speeds, can only be determined
by a trial. It bids fair, however, to remove one of the very diffi-
cult obstacles which are confronting the allied ‘nations today.
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EXPERIENCES IN A CENTRAL STATION STUDENT
COURSE
WiLLARD S. WILDER, ¢ 18

In the spring of 1916, The Milwaukee Electric Railway & Light
Company organized a course for the practical training of eclec-
trical engineering students. The possibilities of such a course
in training for work in the public utility field were conceived by
the management of the company, after observing the difficulties
which many engineering students are confronted with, in choos-
ing the class of work to be undertaken upon graduation from
college and in recognition of the value of summer work from
both educational and financial standpoints. As stated in the
Company’s outline of the course, ‘‘In making this offer the Com-
pany has in mind the mutual advantages of an arrangement
which will provide practical summer employment helpful in
engineering studies, and which will, at the same time, enable the
Company to reeruit its increasing supervisory forces from the
trained bodies of engineers completing the course successfully.’”’

Sinee the course, which continues over a period of a year and
one-half, has been in operation but 15 months, it is impossible to
see what disposal is made of the graduates; but in all proba-
bility, the Company will offer to such men satisfactory positions
should they care to remain in its employ.

The value of the course to the men pursuing it, is readily
deduced from the following outline of the six divisions or
periods compriging the course:

First Period—three months.

(a) Meter repairs.
(b) Meter testing. )
(e) Instrument calibration.
(d) Electrolysis surveys.
(e) Voltage surveys.
(f) General testing.
(g) Motor repairs.
Second Period—three months.

‘Work in Drafting Room, embracing—
(a) Tracing electrical layouts. '
(b) Drafting details of station layouts.
(c) Drafting general station layouts, including power station and
substation work in progress at the time.
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Third Period—three months.

. Work as groundman or timekeeper in the Overhead Divi-
sion, embracing—

(a) Timekeeping required to segregate the work in accordance
with the requirements of the Railroad Commission.

(b) Work as groundman, driving trucks, handling material and,
in general, becoming acquainted with the Company’s prac-
tice in overhead work.

(¢) Pole climbing.

" Fourth Period—three months.

Work in the Station Maintenance Division, embracing—
¢l

(a) Power station and sub-station repairs.
(b) Station wiring.

Fifth Pertod—three months.

Work in the Sales Department, embracing—

(a) Commercial plant tests.

(b) Motor applications.

(¢) Steam heating investigations.
(d) Motor sales.

(e) Industrial reports.

Sixth Period—three months.

Distribution engineering, embracing—'

(a) Laying out line extensions.

(b) Drafting details of overhead construction.

(¢) Design of transformer installations for large customers.
(d) Laying out details of underground construction.

(e) Valuation of company’s property. )

A college graduate, after spending 18 months as outlined
in the course, will have a very good idea of the phase of the
work he wishes to follow and will have a training supplemen-
tary to his college career that should give him a valuable start
in the central station field.

The wages paid are sufficient to enable anyone without de-
pendents to live comfortably; and the training received will, in
the long run, make the total financial gain of the men pursuing
the course greater than they would have obtained had they ac-
cepted some of the flowery offers made them upon graduation
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from college. The monthly sa.lary paid the students, which
varies with the time of starting the course, is shown in the table
below :

Divi- End of End of ' End of End of
W Freshman Sophomore Junior Senior
g Year Year Year Year

| ]

| per ‘ per per per
1 J $55.00 month | $57.50 month $60.00 month ‘ $65.00 month
PR J 60.00 2 ‘ 60.00 “ 65.00 = 67.50 e
3. 65.00 “ | 67.50 # 67.50 “ | 70.00 &
4 . 70.00 “ | 70.00 “ 70.00 # | 7250 “
8 s 75.00 “ ‘ 75.00 “ 75.00 ] 75.00 4
G .

80.00 “ f 80.00 “ 80.00 = : 80.00 “

“Upon completion of the eourse,”” the Company states in its
prospeetus, ‘‘increases beyond that point (the sixth period at
$80 per month) will depend upon the opportunities afforded
and the ability of the men.”” Because of the graduate’s train-
ing, an effort will no doubt be made to provide opportunities
that will enable the Company to keep such men in its employ.

The manner in which the students have heen treated is very
fair, and I could not ask for better treatment than T received this
summer in the department of Meter & Testing,

In some parts of the course, particularly in work with the
outside constructicn gangs, the students have the opportunity.
of associating, under actual working conditions, with laborers
with little or no book education, Any one contemplating an
executive position will, undoubtedly, have to know such men and
appreciate their viewpoints in order to he able to handle them
successfully. The Company reports that students who are will-
ing to piteh in with such men and do their share, asking no spe-
cial privileges and showing by neither word nor action that
they consider themselves above such work in any way, become
real friends with their fellow employees. Those who adopt
other methods have a hard road.

During my course in the Meter & Testing Department, T
found that the engineers who have charge of the work were
always willing to spend as much time as was necessary to ex-
plain the subject to me completely. One of the engineers toid



206 The WISCONSIN ENGINEER,

me that he was glad to be able to explain anything he could to
the students and that he was more than repaid for his trouble by
the apt manner in which the college students grasp new sub-
jeets.

The work I did during the first period was of a varied nature,
as the outline of the course indicates. 1 was started on the test
board testing dirvect current watt-hour meters and was changed
to alternating current meters after two weeks’ time. Knowing
very little about measuring instruments, I purchased a copy of
Jansky’s © Electrical Meters,”” which I studied evenings; and
with the practical training received with the Company, L ob-
tained a course in eleetrical measuring instruments which was
as thorough as I could have obtained had T elected such a study
at the University. In addition to the work on the test board,
[ was calted upon at varicus times to make drawings of meter
installations and to do work on the meter inventories, which
gave me information regarding the operation of the depart-
ment. ‘ )

After working around the office for about a month, I was sent
outside to test meters on the customers’ premises. While this
work gave me no experience in electrical lines, I had many in-
teresting dealings with customers who knew nothing regarding
electricity. Because electrical power is not easily measured by
simple devices familiar to the average individual, most people
are very skeptical regarding their meters and generally think
they are running faster than they should. At one place where I
visited, T was greeted by a small but determined woman, with
the question, “‘Now; what do you want?’’ I explained that 1
had eome to test the meter. She then told me her story, taking
eare that T did not have an opportunity to say one word in de-
fense of the Company. Her neighbor, who burned more lights
than she, had a smaller bill; so this woman complained to the
Company, who sent up a ‘‘flatiron man’’ to look over the meter.
The method of making a rough check on the accuracy of the
meter by observing revolutions of the dise with a given load,
whieh was undoubtedly used as a preliminary investigation by
the ‘‘flatiron man,”’ evidently had not appealed to the cus-
tomer, who had driven him away from the premises and warned
him not to return. When she saw the instruments I carried,
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she expected that I knew something about the meter and that
it would be properly repaired. The slight turning of the meter
disc during the test made her fear that her bills would be too
large, but I explained that 1 had marked the dial and would
turn the hands back where they were when T started the test.
Upon completing the test and finding the meter about 2% slow,
1 informed her that the meter was running all right and that
the slight adjustments I had made were simply to make it run -
well for another two years. These results being contrary to her
expectations, and being unable to hold her own in any other
way, the woman politely informed me that I would say the meter
was running correctly, even if it were not, because that was the
way all these big companies did husiness. That was simply a
polite way of calling me a liar; so I told her that the Railroad
Commission of Wisconsin would test the meter for her, free of
charge if it was found to be in error, and charging her in case
the instrument was correct. I then explained how the electric.
bill could be checked by eounting the wattage of the lamps used
and multiplying them by the number of hours they were hurned
and the rate for electricity. A rough check on her lights in
this manner showed that the bill for the month, which by the
way was only $1.20, was very rcasonable. With that I left for
my next stop, leaving, I hope, a satisfied customer in place of a
dissatisfied one.

After about two weeks of testing meters outside, I was trans-
ferred to electrolysis work, where I spent a great deal of time
testing the rail bonds on the street railway system. The bond-
tester that I employed, which was a direct reading instrument,
requiring a six foot pole to be laid across the joints, was a con-
stant source of curiosity to everyone. At first I attempted to
explain my work to any one who inquired; but this erew too
tedious, and I simply told people that I was testing the rail
honds.  As most people associated the word ‘“bond’’ with a loan
to a company, they could not see how my work had anything to
do with bonds, but, not wishing to show their ignorance, they
would leave without asking further questions. One gentleman
was smart enough to notice that it was the joints of the rail that
I was testing. But he thought my test was for mechanical de-
feets; for he told me that it was a good thing I was going over
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the tracks, for only a week hefore, a car had run off because of
a poor joint. Another old gentleman, who knew that the rails
carried return electricity from the cars, explained to me a plan
of his that he considered very ingenious. Living on a ‘‘V’"’
formed by two streets upon which the street railway ran, he
thought there would be encugh stray current in the ground to
enable him to bury a copper plate in his front yard from which
he would obtain enough electricity to light his house.  This
statement lead me to believe that the imagined grievances
against the Company expressed by our electrie service customer
just mentioned were not in the class with the deliberately ex-
pressed intention of at least one of the consuming public to beat
the Company. IHe did not know enough about electricity to let
such details as the necessity of two conductors for an electric
cireuit bother him.. In fact, most people thought that one wire
was enough for any electric cireuit, and that the trolley wire
alene carried the current for the street cars. They were amazed
to learn that there was electricity in the rails, and I had always to
explain that a person could not get shocked by stepping on the
rails, Other phases of my work in electrolysis were the taking
of readings to ascertain difference of potential between rails
and water mains, overall potential drops, and potential gradi-
ents.

The voltage surveys consisted of a study of charts showing
the distributing system of the Company and the taking of poten-
tial charts at various points in the system, in order to keep up
the voltage on the lines. The setting and repair of feeder regu-
lators took me into the power station, so that I had a splendid
epportunity to see the generating equipment.

Possibly the most interesting work of all and the work in
which T would like to have received further experience, came
under the heading of ‘‘genecral testing.”” My experience in this
line consisted of running a test on an electric furnace installed
at a loeal steel company, which was very interesting and
afforded an opportunity to study a modern steel foundry and
furnace. _

My last two weeks with the Company gave me an excellent
opportunity to study the power and substations. My work at
this time was to assist the station instrument tester, whose duty
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it was to keep all station switchboard instruments in repair.
The work generally required only the attention of the tester, so
that T had a great deal of time to study the station and equip-
ment.

From the few experiences I have mentioned, one can readily
see that the summer has been very profitable to me, and it is'no"
wonder that I am very enthusiastic over the course. While
the work in itself was new, and one could not help learning a.
great deal by doing the tasks laid out before him, my total ac-
cumulated knowledge during the summer was many times that
taught by the work. Wherever I went, I kept my eyes open’
and noticed everything, taking great care to seek an expldnd-
tion for everything I did not understand. I asked questions
of everyone and generally obtained a satisfactory answer,
although at times my questions may have been amusing to any
one experienced with electrical work, I.was working with men
who had business of their own to attend to, and they did not
look around trying to find something new to teach me, as is the
case at college. I soon adopted the plan of never letting any
puzzling thing leave my mind until I had it satisi'actorily ex-
plained; a plan that has been a means of vastly 1ncreasmg my
knowledge of electrical engineering.

Taking the course, as T did, after my junior year, I was bet-
ter able to master any problem confronting me than I should
have been if I had started sooner in practical work. On the
other hand, an early start in practice makes the studies at school
more profitable, because the individual is better able to grasp
the descriptions in the text books. T think that the best time
for one to start such a course as this would be after the second

_year at college for then one is Jjust beginning the study of elee-
trical engineering and will have enough theory to enable him
to know a little bit about the work he is doing.
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A QUESTION OF LOYALTY

Each campus publication has recently been requested by the
Student Life and Interests Committee of the faculty, to insert
in the contract with the manager of the publication, a para-
graph binding him not to publish any statements or articles
of questionable loyalty. The manager of the Wisconsin Engi-
neer is not under contract; but a special statement, in the form
desired, has been signed by him and sent to the committee.
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Binding ourselves not to publish anything disloyal is not, how-
-ever, wholly watistying. The Engineer, speaking for itself and
for the students, faculty, and alumni of this College, desires to
-state that, not only will Wisconsin Engineers refrain from being
disloyal, but that they are whole-heartedly behind the govern-
ment of the United States in the fight that is upon us. Be dis-
loyal? Take a good look at the Honor Roll. '

A CHANGE OF EDITORS

This issue comes before you with a new name heading the
.editorial staff. Walter E. Blowney has taken up the responsi-
bilities of the editorship in place of Robert B. White who has
withdrawn from the University to enter the aviation service.
“The retiring editor ecarries with him the best wishes of the Staff.

- L. F. V.

OUR ALUMNI SUBSCRIBERS

Ever since tne Dean’s annual letter went out to the alumni
ccarrying with it our solicitation, a steady stream of subserip-
tions has been flowing in upon us. We take this opportunity
- of weleoming our new subscribers, most of whom are also old
-ones, and thanking them for their ready response. It was not
unexpected, but it is soul-warming just the same. The Engi-
neer has had the hearty support of the students and the faculty
and now it has behind it a goodly portion of the alumni. United
we stand.

KEEP ABREAST OF THE TIMES

In this time of erisis, the engineer, as much or more than any
other student, should keep up with the times;—should keep,
himself thoroughly informed regarding current events. Never
before in the history of the world have things happened so rap-
idly as they are happening today. Never before have under-
takings of such magnitude been pushed to completion in such
a short time. Wherever we look, whether it be in the world of
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engineering, seience, econcmics, or polities we find tremendous
changes, tremendous experiments being made, and tremendous
results being achieved. Under the magic touch of the engineer,
stimulated by the pressure of the war, new machines are being
built, factories of great size and capacity are springing up
overnight, aeroplanes of unheard of size and speed are sweeping
the skies, and all the genius of the engineering profession is
. being turned toward one object. Tremendous advances are he-
ing made in science; chemists are making explosives of stupen-
dous power; they are producing substitutes for leather, butter,
meat, rubber, fertilizers, and a thousand things that for cen-
turies we had obtained directly from nature. In the realm of
economics, great experiments in financing, in administration,
and in governmental control are being tried. In the field of
politics and government, we find one of the largest nations in
the world struggling to throw off the yoke of despotism and au-
tocracy and to establish a free democracy of, by, and for the
people.  All of which merely goes to show the urgent necessity
that we, as.citizens of the world first, and as engineers second,
keep fully abreast of the times. We, of the engineering college,
with our heavy schedules and more or less outside work, often
think that we have not time to wateh closely the doings of the
world as shown by the newspapers and the periodicals. When
we realize the rising importance of the engineer, however, and
the high place which he is coming to occupy in every phase of
the world’s work, we begin to see that we not only should but
must keep abreast of the times. G. B. W.

REPORT OF THE DAM AT AUSTIN, TEXAS

In the University of Experience, called in common parlance
the School of Hard Knocks, Failure is the Great Teacher. Ile
is a striet disciplinarian and co-rrespondiflgly unpopular; but
his classes are always full and there is no difference of opinion
as to the effectiveness of his teaching methods. All men who
are doers of deeds, sooner or later sit at his feet in humbleness
of gpirit and learn wisdom. Some sit there many times and
long ; but some there are who cannily take his teaching by cor-
respondence.  To the latter we recommend one of this teacher’s
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recent lessons,—the story of the Austin Dam, for it is a lesson
full of suggestion to one who is wise enough to learn and profit
by the mistakes of others. The story is interestingly told in a
report, just off the press, made by Professor Daniel W. Mead of
this College to the officials of the City of Austin, Texas. Copies
of this report are available in our reading room. ' The report
as a report is an admirable piece of work, comprehensive, yet
concise, and s0 worded that it is intelligible to the layman to
whom it is addressed. At the same time it contains the tech-
nical detail which makes it possible for another engineer to
satisfy himself as to the correctness of the writer’s conclu-
:sions.

The City of Austin, with a population of less than 15,000, in
1890 daringly undertook to construet, at a cost of $1,600,000,
“‘the greatest overflow dam that had then been built across a
large and torrential stream.’’ Faulty foundations and an un-
usual rainfall united to wreck the structure in 1900. The loss
was a serious blow to the city which, nevertheless, undertook to
reconstruct the dam. This period of its history is unusually
instructive. It illustrates the dangers inherent in half-haked
plans, loose specifications, and methods of financing that rest
entirely upon the resources and integrity of irresponsible pro-
moters. As matters now stand the promoters have faded away,
leaving the hond-holders to their fate; the contractor who re-
built the dam is bankrupt; and the structure is uncompleted
and in a condition that makes great expenditures still necessary.
The authorities are now seeking for the way out. The final chap-
ter in the story of the Austin Dam is in the process of being
written.

LECTURE COURSE ON THE GREAT WAR

Every Engineer who can possibly arrange his schedule satis-
factorily should take the Lectwre Course on the Great War
which is being given at the University during this second semes-
ter. The course includes two lectures each week, and one credit
hour is given. No notes,or examinations are required. The
lectures will be given at 4:30 on Mondays and Wednesdays.



WITH THE COLORS.

It is desired to leave a record, as complete and accurate as possible,
of the response made to our Nation’s call in this hour of need, by the
students, the faculty, and the alumni of the College of Engineering.
We most earnestly hope that you will give your assistance and codper-
ation toward this end. Bits of news, extracts of letters, photographs,
and material of a similar nature will be welcome and should be given
to some member of the Staff, or dropped into the mailbox of THE
WISCONSIN ENGINEER, addressed to WITH THE COLORS. Let-
ters and photographs will be returned undamaged.

By LovaL S. BAKER

ITONOR ROLL (SUPPLEMENTARY)

ALBERS, WALTER L., E. E. 3, Aviation Ground School, Champaign, Il

BRUE, H. N,, ¢ 11, 2nd Lieutenant E. O. R. C,, Ft. Leavenworth.

CHISHOLM, W., Instructor in Pattern Making, has been granted a leave
of absence to enter an aviation school.

COTTER, CHESTER 0., m ’17, 1st Lieutenant.

DONALDSON, CHASE, E. E. 4, who enlisted in the regular engineers. .
has been transferred to the R. O. T. C. at Camp Lee, Petersburg, Va.

HARRIS, JOHN W., C. E. 4, R. 0. T. C., Camp Grant, IlL

HAYDEN, CARL F., Ch. E. 4, has enlisted in the Chemistry Regiment of
the Ordnance Department for overseas service.

HOMANN, FREDERIC A., scholar, Naval Experimental Station, 126

Montauk Avenue, New London, Conn. ' )
JOHNSON, LEONARD M., E. E. 2, has been accepted for the aviation

gservice and is preparing for ground school. )
KERNAN, THOMAS, min. "16, Lieutenant in the E. O. R. C. now in

France.

KEUCHEL, JOHN N, E. E. 2, Naval Training Station, Great Lakes, Il
KING, KENNETH J1., M. E. 2, Unit 8 Naval Training Station, Great.

Lakes, TI1. ‘

KING, RALPH, former student in civil engineering, 23rd Engineers,

Camp Meade, Md. |
KLENERT, SIDNEY F., U. S. Regular Army. '
McGILVARY, PATON, e '16, American Aviation Detachment in Ttaly. |

Pat is said to hold some records there.

MEARS, G. 8., ¢ ’12, Third R. 0. T. C., Camp Grant, Il

MILLER, HARRY I, E. E..2, enlisted in the Navy as electrician, a few
days prior to the holidays, but started his service with a three weeks:
furlough. He expects to be transferred to the Radio Detachment.

PADDOCK, RYCHEN M., Ch. E. 2, Aviatign Section, Signal Corps.

PETERSON, ARTHUR, Min. E. 4, R. 0.-T. C., at Camp Custer, Mich.
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PIERCE, R. C., Instructor in Hydraulic Engineering is in the Aviation
Section at San Antonio, Texas.

POND, STUART A, E. E. 2, has enlisted in the U. S. Regulars.

POTTINGER, CLARENCE A., E. E. 4, 2nd Cldss Mechanic, Aviation
Corps, Great Lakes, I1l.

RICHARDS, JERRE T., ¢ ’95, Major, 507th Engineers.

RICHARDSON, GLENN C., M. E. 4, Aviation Service, France,

SACKET, WALTER H.,, ¢ '06, Captain, Coast Artillery Corps, New Bed-
ford, Mass.

SCHUSTEDT, FREDERICK N., ¢ ’17, who was a sergeant in the Na-
tional Army at Camp Grant, has been transferred to the Aviation
Section and is now at the ground school at Urbana, I1l.

SWENHOLT, HELMER, g ’09, Captain, Engineers Corps, Camp Lee, Va.

. TAYLOR, THOMAS D., Ch. K. 2, Jefferson Barracks, Mo.

WHITE, ROBERT B., M. E. 4, Aviation Section, Signal Corps. I

ZWICKER, MICHAEL H., Ch. E. 2, Co. D, 30th Engineers, American
University, Washington, D. C.

R. L. Wadsworth, with the Field Artillery in France sends
some comments that are worthy of consideration by the men
still here at school. He writes:

‘At this moment, I'm doing pretty well. My course is ended,
at the Field Artillery School of Instruction, and I leave tomor-
row for a four day leave in Paris. Some place to spend New
Year’s Eve, eh boy? Ilave a good chance of stumbling into
Johnny, Harry Craig, or Will Pridly. After this leave I re-
port to the ——st Brigade for duty, and from the dope I have
a good chance of being in the fron{ lines by the time you’re
reading this. Can’t beat that for a fast life!

““But to get to the gist of the letter. 1 have a couple of ideas
on my chest (the old stuff) that I might suggest to you fellows.
From the little experience I've had over here, it is easy to see
that our new army is to be the most specialized organization.
Even in artillery there are about twenty different kinds of spe-
cial officers—aerial observers, liason, orientation officers, firing
officers, supply officers, transportation, reading of aerial photo-
graphs, camouflage, etc.—mo end of things. And this is only
one branch of the service. Now, they are picking college men
for about 95 percent of these jobs because they have the brains,
the trained minds to get away with it. What our army needs,
what they are asking for continually are for men like this—and
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two of the most sought for types are those who can speak
French and who have had a little special training along some
line. Here is the point. You men who are still at Tota can
help the government and keep up the old place at the same time.
For instance, if you are set on aviation, try to hunt out a simple
course on gas cngines, or perhaps cn aeroplane construction.
1f you could all get a little something of that kind—thrown in
with your regular eourse-—it would help a lot when the time
comes. As we get most of cur specialist training from the
French, a knowledge of French is the first ald in getting to-
gether on the proposition. And for any kind of work in infan-
try or artillery, a simple course on digging of galleries, prop- '
ping earthwork, etc., would boost your stock about 100 per-
cent. If they haven’t such a course, tell Prof. they should in-
stall one. Another thing, there is a demand for men who speak
German well—Tfor general intelligence, work, and questioning
prisoners, I suppose.

““But you have to be over 21 to be of any use, for they don't
want men younger—at least its impossible to obtain a commis-
sien.  You men in college will have to furnish officers to replace
the casualties among us fellows who are trying to hold down the
job at present. Therefore, it’s up to you to stay where you are
and get all the training possible—but you constitute the com-
missioned reserve, the future timber, and you’ve got to keep on
growing until you're of a size to be useful. Any one of you
who lets the war fever get the best of him and goes flying off as
some sort of a private, isn’t doing his best by a good deal.
Chances are that you will have plenty of time to get into things
in the proper manner. Skill and brains are what count, and not
any of the sword waving bravado. A real business proposition—
hut gcod sport, at that.

“1 won’t hold forth much longer. Would like to drop in
some night for dinner and have Maggie’s song after the des-
sert.  And more than once I would have given a hell of a lot to
be sitting in front of the blue room fire-place with the Vie tear-
ing off a few of the old ones. This war game, with snow on the
oround and the wind howling, is no bed of roses! (’est la
guerre—and therefore can’t be helped.




CAMPUS NOTES

When, between classes, the delectable co-ed congregates in
vivacious bevies upon the front steps of the Engineering huild-
ing, then do we realize the cataclysmic changes wrought by War.
For about a month we have been all cluttered up with skirts and
French instructors. Shades of Bob Connelly and the gang that
need to hurl manly defiance at the Laws across the campus! We
moved about with fair words and our hearts in our mouths and
winning smiles spread over our well-seraped countenances, for
ladies were present. And to add to our discomfiting, our hon-
orable and ancient enemy, the law stude, left his haunts and hid
away from us in the recesses of the great white building at the
other end of State Street. Heaven knows we did our best to
make it warm for him here: he, at least, might have stayed. ls
there no limit to War’s horrors? '

The University was not “affected directly by the recent clos-
ing order of Fuel Administrator Garfield. Classes were con-
tinued as usual, but with some rearrangement of class-room
facilities. Although the University is well supplied with coal,
it seemed desirable to conserve the supply as much as possible.
To that end the Gymnasium, Lathrop Hall except the cafeteria,
the auditorium of Music Hall, the north wing of University
Iall, the Stock Pavilion, and the entire Law building were
closed and the heat turned off. This was done about January 22
and the buildings remained closed until the beginning of the
second semester. Some shifting of classes was necessary; the
military ‘department had temporary head-quarters in the Eng-
ineering huilding, and the Law School moved bodily to the third
floor of the Capitol building. The estimated saving in coal was
between 30 and 35 tons daily.

Winter isn’t what it used to be. With the mercury doing
the submarine act and not even its periscope showing, with the
girls eamouflaging pretty ankles in ugly but protective ‘‘galo-
shes,”” and with the stéeam radiators in the class rooms observing
every day as heatless day, winter has ceased to be charming.
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Still, as that University Iall optimist says, “Many are cold;
but few are frozen."’ '

Professor Van Hagan talked to the Engineers Club on Jan-
uary 25, upon the subject of Military Destruction and Repair
of Railways. e S

The new Physics building was thrown open to public inspec-
tion on the evening of January 15. Opportunity was taken of -
the event to celebrate the completion of twenty-five years of
service with the University of professors Ely, Snow, and Seott.

The New Physics Building

In spite-of deep snow and cold wéather the building was ecrowded
all evening with interested visitors. The huilding is on Charter
Street, just north of the Chemistry building. The basement,
first, and second stories are occupied by the Department of
Physics, the third story by the Department of Political Eco-
nomy, and the fourth flour by the Course in Commerce. It
ranks third in size among the university buildings and cost
$180,755, exclusive of equipment.

To help meet the situation created by the fuel shortage the
University has just issued a bulletin (Number 7, Volume VIII
of the Engineering Series) on Fuel Conservation by the Eco-
nomical Combustion of Soft Coal. This was prepared by Gustus
L. Larson, Associate Professor of Steam and Gas Engineering
of this College. The bulletin discusses the composition of coal;
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the classification and characteristies of fuels; the principles of
combustion ; methods of firing, both for power plants and for
domestie heating ; devices for burning soft coal without smoke;
and the smoke problem. The bulletin contains information of
value to everyone who takes care of a furnace; it is especially
weleome at a time when this section of the _country faees the
- prospect ot‘ learmng to use soft coal. :

At the me_eting of the Madison Section A. I. E. E. on January
17, Mr. F. A. Kartak spoke upon Field Testing Methods, and
Mr, . M. Crothers upon Field Experiences and Developments
in Testing. The papers were prepared in connection with the
work which the Standard Laboratory of the University has done
for the Publie Utilities of the State during the past few years.

Mr. J. Glaettli, instructor in Mechanics, left on January 19
for Washington. It is understood that he will be engaged upon
the design of concrete ships for the Emergency Ship Building
Corporation. He expects to be gone for two months.

That Mining Club is an awful pacemaker. What now? Oh
nothing. Just dropped enough ‘‘malted milks’’ into Professor
McCaffrey’s mite-box to buy one of those fifty dollar Liberty

. Bonds. They did it in two months at that. Some thirst, boys,
some thirst! - -

Professor Jesse Kommers, e ’06, announces the arrival of a
-second son, William Jesse, on January 9, 1918,

The Chinese students are planning to give a ecourse in Chinese N
during the second semester. :

The annual Engineers’ Dance was held Saturday evening,
January 19, in the parlors of Lathrop Hall, under the auspices
of the U. W. Engineers’ Club, the A. S. M. E., and the Chemical
Engineering Society. H. N. Shaw, W. S. Wilder, K. 1. Seel-
bach, J. W. Williams, and J. A, Peachey made up the committee
on-arrangements. The chaperones were Mr. and Mrs, Kartak,
Professor and Mrs. Price, and Professor and Mrs. Goddard.
Contrary to the usual custom, attendance was limited to engi-
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neering students.. The dance was entirely suceessful and was.
thoroughly enjoyed by all who were fortunate enough to be
present.

Tau Beta Pi has announced the election of Ray E. Behrens,
civil, Howard H. Fuller and Carl I. Kottler, electrical, J. Frank
Roberts, mechanical, and Paul H. Schmidt, chemical. Behrens.
iv high junior. At the initiation banquet, which was held at the
Woman'’s Building on January 16, Mr. J. D. Mack, State Engi-
neer, gave an entertaining talk about the early days of the col-
lege and its development; Dean Turneaure discussed the recent
radical changes in the eurricula of the various courses; and Mr.
C. K. Burgess, former professor of Electro-chemistry, compared
American and German chemical progress.

Pi-Tau Sigma, the honorary mechanical engineering frater-
nity, anncunces the initiation of the following men: R. Miller,
K. G. Shiels, and L. C. Rove from the 1918 class, and E. A.
Gallun and G. B. Warren from the 1919 class.

On December 13, Eta Kappa Nu initiated the following Jun-
icrs and Seniors: A. C. McCullough, L. F. Seybold, L. P. Works,
T. W. King, B. J. Blattner, W. E. Blowney.

The second semester officers for the student section of A. S.
M. E. are: G. T. Moore, president; G. B. Warren, vice-president,
W. G. Mantonya, seretary; K. L. Seelbach, treasurer; A. L.
Gaddard, honorary chairman, :

The ruling of the War Department, under which a portion of
the engineering students are to be allowed to remain in school
for the purpose of completing their training, provides that the
privilege shall he restricted to those students who grade with
the upper third of the graduates of the last ten years. Acting
under this provision, the faculty of the College of Engineering
investigated the standings of the graduates in order to determine
. approximately what the scholastic limit should be, and then con-
sidered individually each man whose standings entitled him to
consideration. The names of the men who were decided to be
eligible are given helow:
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Civil Engineering Coirse

Camlin, W, J.*
Conaty, B. M. (i
Dennis, C. E. #nd 1
Kirch, L. A,
Nathan, W. 8. oy~
Vernon, J. R, *

Mechanical Engineering Course

Fredericksen, A, F.
Miller, R.

Roberts, J. F.
Seelbach, K. L.
Wirka, R. M,
Yates, D. E.

Moore, G. T.

Civil Engineering Course

Balderston, W. J.
Behrens, R. E.
Buchholz, R, O.
Glaettli, H.
Hanson, M. M.
Huntzicker, Paul
Light, R. F.

Mechanical Engineering Course

Bellack, W. B.
Gallun, E. A.
Griswold, M. P.
Mueller, E. J.
Schmidt, E, W,
Stern, E. F.
Warren, G. B.
Williams, E. B.

Mining Engineering Course
Werba, E. O.

SENIORS

Chemical Engineering Course

Fahlberg, E. D.
Kleimenhagen, K. (.
Olson, V. A.
Schmidt, P. H.
Storer, R. M.
Williams, J. W.

Electrical Engineering Course

Call, L. L.
Conley, B, L.
Fuller, H. H.
Kottler, C. F.
Morse, E. B.
Nielson, A. C.
Pottinger, C. A.
Schneider, C. L.
Shaw, H. N.
Wilder, W. S.

JUNIORS

Chemical Enginecering Course

Brenner, E. C.
Holmes, P. D.
Koehler, W.
Meisekothen, E. L.
Mertes, J. B.
Oberly, J. J.

Electrical Engineering Course

Blattner, D. J.
Blowney, W. E.
Brewer, R. W.
Flatman, G. J.
King, T. W,
Osman, R. T.
Lillesand, I.. N.
Peters, 1. J.
Peterson, L. L.
Svitavsky, R. 1.
Wise, E. M.
Works, L. P.
Scott, K. L.
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Electrical Engineering

Day, H. P.
Hamilton, R. E.
Hantzsch, R. E.
Knoerr, R. R.
Radke, C. E.
Gray, C. R.

Chemical Engineering

Baumann, W. O.
Griswold, F. L.
Morice, E. K.
Spafford, A.
Velguth, W.

Anderson, C. J.
Crosswait, 8. T.

SOPHOMORES

Méchanical Engineering

Gardner, A. O.
Timm, H. D.

Civil Engineering

Congdon, C. D. - *
Johnson, J. W.
Sherburne, L. R.

Mining Engineers.

Emanuel, W. A.
Ray, O. A.
Slaker, D. V.

FRESHMEN

Moeller, G. H., Jr.
Pesch, A. W.

Henry, E. E. Rasmussen, C. F.
Holmes, F. M. Sternlieb, H.
Linden, J. F. Meyer, R. L.
GRADUATE STUDENTS
Gillette, P. C. Sweet, Howard
Short, R. D. Reed, A. C.

Frenzel, H. H.

Provisions have been made by the Signal Corps under which
suitably qualified senior and junior engineering students may
be registered in a special course in radio telegraphy, to be given
by the Physics Department. Students admitted to this course
will be permitted to enlist at onee in the Signal Corps, and under
this enlistment will be permitted to complete the year’s work at
the University, after which they will be taken into active serv-
ice in the Signal Corps or will be discharged, at their option.

The following engineers, all senior electrical students, have
been accepted: B. L. Conley, C. E. Schneider, . W. Shaw, A.
C. McCullough, H. W. Brock, L. L. Hall, W. S. ‘Wilder, and C.
W. Schmidt.




ALUMNI NOTES

By Warrer 8. Naraan

M. E. Allen, ¢ ’06, is a member of the firm of Bailey & Allen
Company, structural steel and machinery. His address 1s 122
South Michigan Boulevard, Chicago.

H. H. Force, e 10, is eelebrating the arrival of a son, Henry
Bridge. Iorce is Chief Electrician of the Stanley Works, New
Britian, Connecticut. His address is 80 Lincoln St.

D. 8. Grenfell, ¢h ’14, is located in the Research Department
of the New Jersey Zine Co., Depue, Illinois.

R. T. Ilerdegen, e 06, Vice President and Manager of the
Dominion Forge and Stamping Co., Ltd., has changed hig ad-
dress to 630 Iroquois Ave., Detroit, Mich.

R. C. Johnson, ¢ 17, was married December 27 to Miss Doro-
thy Dexter, ’16.  Bob, who is a Second Lieutenant in the Engi-
neers, has been building some models of trenches at Battle

Jreek lately. In a recent letter he said that if he were ordered
to dig to China he would do so without a word of protest.

J. E. Kaulfuss, ¢ ’08, is now Chief Engineer of the State
Highway Commission of North Dakota with offices at Bismark.

Henry A. Lardner, ¢ 93, E. E. 95, Vice President of the
J. G. White Engineering Corporation is now located at 43 Ex-
change Place, New York City.

F. D. Lohr, c¢h ’16, is Superintendent of the henzole plant of.

the Seaboard By-Product Coke Co., Jersey City, N. J.

A. C. Shape, ch ’12, is now in the employ of a New York con-
sulting firm doing work at the plant of the Titanium Alloys Co,,
Niagara Falls, N, Y.

L. €. Rockett, ¢ "15, is located at La Crosse, and is Engineer
in Division Number 5 of the Highway Commission.

P
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ICITWES.

A Critical Inspection

of our work and the unanimousopinion will
be, that it is faultless. This comes from
our long experience, modern facilities, fil-
tered water and expert workers, Last, but
not least, the sanitary method we emplm

T'he latter one cannot lay too much stress upon,
for cleanliness is next to Godliness, Make this

your laundry, and you will wear that smile of
satisfaction.

ALFORD BROS.

The Wisconsin Engineer

DANIEL W. MEAD
CHARLES V, SEASTONE

Consulting Engineers
Madison, Wisconsin,

Engineers Support
Our Advertisers

Sumner & Gramton

_Roll films purchased of us developed

FREE! Drugs, Stationery,
Toilet Supplies, Etc.

U. S. Postal Station No. 9

Phone 172
o} &
Let Your Next Pair be
M‘- COver
Exclusively in Madison by
J. F. ROSE & CO. :
15 West Main TEGE R LS PO T LTRGRY

L :-

Please note that | have moved from 228 State
Street to 410 State, where | will give my per-
sonal attention to all work truste
such as repairing, cleaning, and pressing, also

new work. All Work done by hand.

E. C. TETZLAFF
Phone 2211

to my care

Kindly mention The Wisconsin Enginecer when you write.
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638 STATE

Courteous Attention

Clean Dishes
Good Food Home Cooking’

Established 1854

CONKLIN & SONS COMPANY

COAL, WOOD AND MENDOTA LAXKE ICE
Cement, Stucco, White Lime, Hair and Sewer Pipe

Main Office; 24 East Mifflin Street

&

o

Gar[ Chomas pbotograpber

L

426 State

BOYD & FICHTEN'S

TWO STORES

New Fashioned Bitter Sweets
35c¢ a Pound

“Make Us Matie”

19 N. Pinckney

HIGGINS

; Are the Finest and Best Goods of their Kind

Drawing Inks
Eternal Writing Ink
Engrossing Ink
Taurine Mucilage
Photo Mounter Paste
Drawing Board Paste
Liguid Paste

ffice Paste

Vegetable Glue, Etc. 1

At Dealers Generally

Emancipate yourself from
the use of corrosive and ill-
smelling inks and adhes-
ivesand adopt the Higgin's
Inks and Adhesives, They
will be arevelation to you.
They are so sweet, clean,
well put up, and withal so
efficient. For home office
or school use they are pos-
itively the best.

CHAS. M. HIGGINS & CO., Manufacturers

Branches, Chicago, London

271 Ninth Street, BROOKLYN, N. Y.

Kindly mention E“he'WisconsmnEngiﬂeer when you write.
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"WIRE ROPE

New York Boston Chicago Philadelphia Pittsburg

ROEBLING

WIRE ROPE FITTINGS
—Made By—

JOHN A. ROEBLING & SONS (0.

TRENTON, N. J.
BRANCHES

Cleveland Atlanta San Francisco Los Angeles
Seattle Portland

OUR REPAIR
SHOP

Wheneverthene'cessity
for watch. clock. or jewe]-
ry repair work arices in
which you feel like dis-
criminating infavor of the
“BEST" don't fail to as-
sociate the two necessi-
ties with the name and
work of this store.

The Gamm Jewelry Co.
9 West Main Street

M. M. M?

Morgan‘é Malted Mllk

Chicago Steel Tape Co.
6231 Cottage Grove Ave.
CHICAGO, ILL.
—Manufacturers—

Surveying Implements, Tapes, Leveling Rods
Self-Computing Rods, Stadia Rods, Rod
Ribbons, Targets, Marking Pins,
Lining Poles, Eureka Tape
Repairers, Etc., Etc.,

Milk

Cream

629 West Washington Avenue

‘ ICG Cream

Butter

Telephone 979

Kindly mention The Wisconsin Engineer when you write.
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THE VILTER MFG. CO.

996 CLINTON STREET, MILWAUKEE, WIS.
) Established 1867

Builders of .
Ice Making and Refrigerating Machinery
Corliss and Poppet Valve Engines

If interested write for bulletins

g

lundum o SR (-

u GRINDING WHEELS . '1'01011,
For Steel and For all Grinding Re- For Cast Iron
Steel Alloys ' quirements Brass, Bronze

NORTON COMPANY

: WORCESTER, MASS.
NEW YORK STORE

CHICAGO STORE
151 Chambers St. ' ~ 11 N. Jefferson St.

2
8
5

VENUS
10¢* PENCIL

OR the best work you need the perfect
F pencil, VENUS. It is the world’s standard )

quality pencil. Look for the distinctive |
VENUS finish.

17 Hacs degrees, from 6B softest -to 9H hardest,
and hard and medium copying.” Try the VENUS
Eraser, too. Made in 12 sizes. $2.00 per box.

FREE' This trial box with

* five VENUS Draw-
ing Pencils, Holder and VENUS
Eraser sent free.  Write for it
today. ,
American Lead Pencil Co.
218 Fifth Ave., N. Y.

Dept

ofe

Kindly mention The Wisconsin Engineer when you write.
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BRANCH

BANK OF WISCONSIN

Corner State and Gilman
Only four blocks from University
The Student’s Banking Headquarters
We Solicit Your Accounts
Capital and Surplus $360,000 Total Resources $2,500,000
R. L. Hommedieu, Asst. Cashier at Branch Bank

&

3o

UFKTIV TAPES

Could not DOMINATE the Field without pos-
sessing sterling QUALITY; Could Not Lead if
they were not RECOGNIZED AS THE BEST—
ABSOLUTELY. They have many superior fea-
tures. Send for Catalogue.

THE fursan fPuLE (o.

Saginaw, Mich., New York, Windsor, Canada

Why Go Elsewhere

to buy
Engineering Supplies

Trlangles, T-Squares. Scales Curves Penclls.

Draw1ng’ papers, ete, of the best QUALITY
Keuffell and Esser Slide Rules in all styles

come in and let us demonstrate them to yvou
Riefler's Instruments of Standard deeign

University Supply Association
"Coll_eg‘e Book Store™

Under New Manag’ement Text_ Books & Univérsity Supplies
“The House of Service"

Kindly mention The Wisconsin Engineer when you write.
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SAMSON SPOT SASH CORD
- @‘@ Bl

e

“MADISON BLUE”— A mark of quality on Blue Prints or Rectigraph Prints

Madison Blue Print Company

Phone 834 28 West Mifflin

3

oF
.3

YOU WANT PHOTOS

with artistic class—something new,
novel, and stll correct

WE MAKE THEM!
GARRETT & RUND

Photographers
19 W. Main Phone 634

ENGINEERS
In the Office or in the Field

You must be equippec] with high g’rade and re-
liable instruments

For Nearly Half a Century
KEUFFEL & ESSER AND DIETZGEN AND CO.

Have maintained a reputation for supplying
the best in Engineering requirements

We Show You a Representative Line of Each of
the Above Houses

Kindly mention The Wisconsin Engineer when you write.



Electricity has leveled out the

Notable G-E Continental Divide
Eletcetar'i?icag:ns IGH among the bald peaks of the Montana
1896_~Baltimore & Ohio Rockies, 6,000 feet above the sea, the high-
1906 ~New York Central speed, smokeless passenger trains and record-
Joos Eonal Jersey &| tonnage freight trains of the Chicago, Milwaukee &

¥ ; ! ;

Scashore St. Paul wind their way up and over the Conti-

(e Great Northern | nental Divide, under electric power. These trains

Tunnel ) cross four hundred miles of the same mountain
1911-—Southern Pacific

1913 - Butte,  Anaconda | ranges that years before meant weeks of perilous

& Pacific travel to horseman or prairie schooner; over the
1916——Chicago, Milwau- .
kee & St. Paul same tracks where a few months before giant steam

ou7- Victortan k211 [ locomotives had faltered on the up-grades and

heated their brakes to redness while descending.

Half a hundred G.E electric locomotives are daily climb-
ing the Continental Divide, making faster time than their
steam predecessors, hauling heavier loads, and by mecans
of regenerative electric braking on the down-grades are re-
turning power to the wires, effecting vast economies, Con-
servation of approximately half a million tons of coal a
year is one of the epoch-making results,

Immune to the biting cold that freezes motion from steam
locomotives, freed from carrying tons of fuel and water, the
trans-continental electric locomotive is now a 3,000 horse
power reality—another General Electric Company achieve-

ment.
7518

GENFRAIL FLECTRIC COMPANY

Kindly mention The Wisconsin Enginecr when you write.
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