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This illustration shows a scene in the Testing Department of the 
General Electrical Company. A group of technical graduates are 
testing two large frequency changer sets by the pumping back 
method. Each set consists of a 1250 Kw. alternator driven by a synchronous motor with direet connected exciter. Sixteen men are required to take the readings in this test. 

400 to 500 technically trained men are employed as Student 
Engineers in the Testing Department of the General Electric Com- 
pany. These men test all the apparatus manufactured at the Sche- 
nectady and Pittsfield Works, including steam turbines, and are 
transferred from one seetion to another at regular intervals. 

The work is not easy and not always pleasant, but it offers an 
excellent opportunity for the engineering student to secure a prac- 
tical knowledge of the latest types of all kinds of electrical ma- 
chinery. 

Applications for employment in the Testing Department should 
be sent to Mr. A. I. Rohrer, Electrical Superintendent. 

e General Electric Company 
Largest Electrical Manufacturer in the World 

Principal Office @B Schenectady, New York 
3871 

————...9. $$ SS
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Broad and Arch Streets, Philadelphia 

¥ Lessees, Operators and Builders of 

GAS WORKS 

Largest Builders in America of 

| CARBURETTED WATER GAS PLANTS 

Sole American Builders of the 

STANDARD DOUBLE SUPERHEATER 

LOWE WATER GAS APPARATUS 

TAR EXTRACTORS FOR CARBURETED WATER GAS 

GAS ANALYSIS APPARATUS PHOTOMETRICAL APPARATUS 

STRAIGHT STAND PIPE SYSTEM FOR COAL GAS RETORTS 

WASTE HEAT BOILER RECORDING GAUGES 
HYGROMETER STRAIGHT STAND PIPE CLEANERS 

METERS FOR REGULATING AIR AND STEAM 

SUPPLY TO WATER GAS APPARATUS 

————_ as ee Se ee 

mee Ste ee 
The name to remember when you order 

A WIRE ROPE 

Why? Because it has stood for the best 

f in materials and workmanship since 

wire rope was first used in America 

: ? | John A. Roebling’s Sons Co. 
Trenton, N. J. 

Chicago Branch: 171-173 Lake Street 

Kindly mention The Wisconsin Engineer when you write, oo
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For all Industrial Purposes. In Sizes from 1 H. P. Up. 
For Alternating and Direct Current. 

The greatest possible protection is afforded to Buyers of Motors by Allis- 
Chalmer’s Company’s Policy of “Conservative Design.” ’ 

WRITE FOR BULLETINS 

ALLIS -CHALMERS COMPANY 
General Offices Milwaukee, Wisconsin. 
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Can be depended upon to finish any job you undertake. 
Investigate all the recent big undertakings all over the 
world and you will find that Smith Equipment played an s 
important part in their construction. Write for catalog 
covering our complete line of equipment—mixers, concrete 
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" Drawing Inks || Emancipate yourself from 
“ Eternal Writing Ink the use of corrosive and 
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CHAS. M. HIGGINS & CO., Manufacturers, 
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Make a well-rounded professional education. If along with ‘ 

the study of principles and their general application there is ob- 

tained a knowledge of actual, specifie applications, so much the 

better. 

In this way class-room instruction is made more vivid: it be- 

comes practical as well as academic. This is the reason why the 

reading of the ENGINEERING RECORD by engineering students 

is an immensely valuable aid in education—not only for a knowl- 

edge of every-day practice, but for those details of and advances 

in practice that can only be found in an up-to-the-hour engineering 

journal. 

You will find ENGINEERING RECORD of vital interest and 

practical value in connection with your students. 

Its regular reading will furnish you with a fund of practical 

information that will be invaluable in the future and the copies you 

receive now will be useful for reference for years to come. 

A special rate is quoted to students and 

instructors. 

For further information see R. D. Hughes, 

local representative, or write to 

ENGINEERING RECORD 
239 West 39th St. New York City. 

Chicago Office 1570 Old Colony Bldg. 
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Weston: \nstruments 
A full line of Alternating Current Switchboard Indicating Instruments is offered 

by this Company Comprising 

Wattmeters, Single and Polyphase, Power Factor Meters, Synchroscopey, 
Frequency Meters, Ammeters, Voltmeters, New Mcdels of 

Weston D. C. Models to Match 

This whole group of instruments embodies the results of several years ex- 
haustive study and scientific investigation of all the complex electrical and 
mechanical problems involved in the development of durable, reliable, sensi- 
tive and accurate instruments for use on alternating current circuits. 

Every detail of each of these instruments has been most carefully studied 
and worked out so as to be sure that each shall fully meet the most exacting 
requirements of the service for which it is intended. Neither pains nor ex- 
pense has been spared in the effort to produce instruments having the longest 
possible life, the best possible seale characteristics, combined with great acecu- 
racy under the most violent load fluctuations, and also under the many other 
trying conditions met with in practical work. Every part of each instrument 
is made strictly to gauge and the design and workmanship and finish is of the 
highest order of excellence. 

We invite the most critical examination of every detail of each member of 
the group. We also solicit the fullest investigation of the many other novel 
features and very valuable operative characteristics of these new instruments 
and request a careful comparison in all these respects with any other make of 
instrument intended for like service. We offer them as a valuable and per- 
manent contribution to the art of electrical measurement. Their performance 
in service will be found to justify the claim that no other makes of instru- 
ments approach them in fitness for the service required from A. C. Switch- 
board indicating instruments. For full particulars of design, construction, 
prices, etc., are given in Catalogue B-16. Write for it. 

Weston Glechical SusumentlCa, ws is - NEWARK, N. J. 
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166 W. Monroe Street—Chicago 

New York San Francisco New Orleans 

Toronto Pittsburg Philadelphil 
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PACIFIC FLUSH TANK COMPANY 
ESTABLISHED 1892 
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Hot Blast Heating and Mechanical Ventilation 
328-330 S. Sherman Street - - = CHICACO 

- SAMSON SPOT CORD a 

Ct ee ae ee ee ee ee ae 
ott in aN I asian sud Nn 

The spots on the cord are our registered trade mark 
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REPEATED-STRESS TESTING.’ 

J. B, KoMMERS. 

Instructor in Mechanics. 

In making a repeated-stress test beyond the elastic limit, 

two methods immediately suggest themselves. One is to use a 

consant deflection; and the other is to use a constant load, al- 

lowing the deflection to vary according to the kind of material. 

If a ‘‘quality factor’’ is to be obtained for comparing different 

steels it is evident that the unit-stress to which the specimen is 

subjected and also the deflection which it receives should be 

taken into account. When the load is kept constant it is evi- 

dent that both the unit-stress and the deflection would vary 

for different steels. A load, also, which could be used for a 

special alloy-steel might be altogether too large to use for a 

steel with a low yield-point. 
In the case of a constant deflection, if the unit-stress to 

which the specimen is subjected can be determined, it will be 
possible to compare various steels no matter how much their 

yield-points may differ. It will now be shown that this unit- 

stress can be determined approximately. 

Experiments were performed on steel bars 1 in. by 2 in., 

in cross-section, supported at the ends over a span of 42 in., 

r and loaded at the third-points to produce constant bending- 

moment between the loads. Deformation measurements were 

made at the four corners over a gauge length of about 9 in.; 

and deflections were measured at the center of the beam. The 

dials used for these measurements read to 0.0001 in. The re- 

1 Presented before the Sixth Congress of the International Associa- 

tion for Testing Materials, New York, Sept. 2-7, 1912.
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sults showed that when two steel beams of like dimensions, but 

having radically different yield-points, were stressed beyond 

the elastic limits and deflected the same amount, the unit- ; 

deformations at similar points near the outer fibers were the 

same. The experiments showed also that the relation between 

unit-deformation and deflection was a straight line having 

the same slope both within and beyond the elastic limit. ‘ 

In the Landgraf-Turner machine a deflection of 0.287 in. 

would be required to stress a material to 250,000 lbs. per sq. in., 

assuming the modulus of elasticity as 30,000,000 lbs. per sq. in., 

and assuming a straight line relation in the stress-deformation 

curve. It is evident, therefore, that a deflection of 0.375 in. 

would stress all ordinary steels beyond their elastic limits. 

From the fact, mentioned above that there is a straight-line re- 

lation between deflection and unit-deformation even beyond 
the elastic limit, it follows that for a deflection of 0.375 in. a 

specimen 0.375 in. in diameter would suffer a unit-deformation 

of 0.0132 in. per inch at the grips. And this would be true of 

all steels even though their elastic limits differed radically. 

The unit-stress to which a specimen is subjected could be ex- 

actly determined therefore, if a tension on compression stress- 

deformation curve of each material were available, by simply 

reading off this curve the stress corresponding to a unit-defor- 

mation of 0.0132 in. per inch. 

In the absence of a stress-deformation curve the unit-stress 

may be approximately determined by the following method. 

It is evident that for a constant unit-deformation of 0.0132 in. 

per inch the particular unit-stress of any steel is dependent 

first upon the yield-point of the material. It is also evident 

that the amount by which the stress exceeds the yield-point 

will be approximately inversely proportional to the ductility. 
The ductility is probably best determined by the percent of x 
reduction of area, and a value of 70% could be taken as rep- 

resenting the most ductile steel. If then, a material had a 

duetility of 20% the unit-stress to which the material would 
be subjected would be the yield-point plus ‘ 

70—20 50 
“7 % 7
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times the difference between the ultimate and yield-point 
stresses. 

( This method of determining the unit-stress was checked by 
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Per cent of Carbon 
Fig 1.—E£ffect of Carbon upon Cycles for Rupture and upon Quality 

Factor. 

experiment by obtaining the tension stress-deformation curve 

of two steels whose yvield-points were respectively 45,000 and 

90,000 Ib. per sq. in. The first or more ductile material checked
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within 5%, and the other checked almost exactly. While the 

exactness of this approximate method of calculating the unit- 

stress depends upon the particular deflection used, it is evident : 

that for a defleetion of 0.375 in. the method gives good results. 

The ‘‘quality factor’’ used in the following experiments was 

the product of the unit-stress to which the specimen was sub- 

jected (calculated as above explained) multiplied by the num- : 

ber of eycles required for rupture, and divided by 10,000. Di- 

viding by 10,000 eliminated all but about four significant fig- 

ures. 

In determining specifications for a standard test it is evi- 

dent that a deflection should be chosen which is larger rather 

than smaller than 0.30 in. A deflection of 3 in. was chosen 

because this seems to give uniform results and requires but a 

short time for a single test. For ease of observation and ma- 

nipulation an average speed seemed most suitable and there- 

fore a speed of about 300 cycles per minute was chosen. An 

amount of impact seemed desirable so that the specimen would 

rupture soon after ‘‘weakening,’’ inasmuch as this is the sig- 

nifieant point as far as failure is concerned. For this reason 

an impact of 24 in. was chosen. Those specimens that could 

be turned in a lathe and filed were treated in this way, while 

those that were very hard were ground to size. 

RESULTS OF TESTS ON VARIOUS MATERIALS. 

After having performed the preliminary experiments dis- 

cussed in Part I, and having fixed upon a tentative standard 

test, this test was then applied to various special steels and 

other materials. Table I gives the results of these tests. 

The first ten specimens are a series of alloy steels, most of 

them used in the automobile industry. These were obtained 

from various automobile and steel companies as shown in the ‘ 

table. The experience of manufacturers has shown these steels 

to be especially adapted to withstand hard service, and if the 

quality factor as determined by the proposed standard test is : 

of any value it should show relatively high results for these 

steels as compared with ordinary carbon steels. Specimens 11 

and 12 are ordinary cold-rolled steel and are given as samples
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treatments. These steels also show uniformly high results for 

the quality factor. 

Specimens 18 to 21 are interesting in showing the result 5 

of varying the carbon content when the other ingredients are 

practically constant. Figs. 1 and 2 show the variations in the 

repeated-stress test and in the quality factor, respectively, as 

the carbon content varies. It will be noted that the results in 

the repeated-stress test are practically as high for the 0.48% 

carbon steel as for the 0.28% carbon steel. This result is in- 

teresting, for it would seem to show that (for steels with no 

heat treatment, at least) the carbon may be increased to 0.459% 

or 0.50% without affecting the strength in the repeated-stress 

test. It would be interesting to know whether this would be 

true also after the steels had been heat treated. Specimens 7, 8 

and 9 happen to have about 0.50% carbon, and it will be noted 

that the quality factors for these steels are especially high. 

Whether these high results are partly due to the high percent- 

age of carbon or due entirely to the presence of nickel and 

chromium is not known, but tests could readily be made to 

determine this point. 
Specimens 22 to 25 give results on a series of phosphorus 

steels which were made up with the assistance of the Chemi- 

cal Engineering Department of the University of Wisconsin. 

These tests were for the purpose of determining whether the 

repeated-stress test as performed in these experiments would 

point out the brittleness which phosphorus is known to pro- 
duce in steels. A piece of ‘‘American Ingot Iron’’ was melted 

in a magnesite crucible in an electric furnace and saturated 

with phosphorus. The resulting mass was then analyzed and 

found to contain 5.14% of phosphorus. Alloys were then 

made with ‘‘American Ingot Iron’’ so that the phosphorus 

would vary from 0.05% to 0.20% in steps of about 0.05%. . 

These alloys were then analyzed to determine the percent of 

phosphorus, and the results are given in Table I. Fig. 3 shows 

how the results in the repeated-stress test varied with the in- 

crease in phosphorus, and Fig. 4 shows how the quality factor ' 

varied with the inerease in phosphorus. The writer believes 

that the variation would be much greater in ordinary steels 

which contain larger amounts of carbon.
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Specimens 26 to 31 give results on a series of nickel-chromium 

steels made from electrolytic iron, Swedish iron and ‘‘Ameri- 
can Ingot Iron.’’? These steels were furnished by the Chemical 

. Engineering Department of the University of Wisconsin. 

Specimens 34 and 35 demonstrate again that the repeated- 

stress test will point out brittleness. The brittle cast brass 
gives a result which is less than 16% of that obtained on the 

tougher rolled brass. 

It seems to be the opinion of some engineers that a repeated- 

stress test as performed in these experiments is largely de- 

pendent upon the ductility, and that therefore other qualities 

of the specimen are not fairly represented in the test. That 

this is not a fair criticism is well shown in the series of tests 

represented by specimens 18 to 21. Taking the percent of re- 

: duction of area as representing the ductility, it is seen that 

specimen 19 has slightly less ductility than specimen 18 and 

yet the former has a much greater strength in the repeated- 

stress test. Also specimen 20 has a ductility considerable less 

than specimen 19, and yet there is very little difference in the 

repeated-stress test. The fact that ductility is not the only 

factor which determines the results in the repeated-stress test 

is also shown by specimens 14, 15 and 17. It is again shown 

by specimens 5 and 6. 

: The writer believes that one of the factors to be noted and 

reported in a repeated-stress test is the character of the frac- 

ture. In looking over the results in the table it will be noticed 

that practically all those specimens which gave high results 

in the repeated-stress test had ‘‘fine’’ or ‘‘very fine’’ texture 

at the place of fracture. It will be noticed also that specimens 
like wrought-iron and cast brass, which gave very poor results, 

showed coarse fractures. 

The writer believes also that the uniformity of manufacture 

of any particular kind of steel is well brought out by the re- 

peated-stress test. A homogeneous product, for instance, 

should give results in the repeated-stress test that vary but 

little from each other; and results on the same steel (or at 

opposite ends of the same specimen) that show a great varia- 
tion may rightly be looked upon as indicating that the steel] 

is not as uniform as it should be.
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Results of Tests. 

No. Kind of Material | Heat Treatment . 

= saci —_—_———— — 

1 Steel Not Known...........ce cece eee reece , 

2 Steel Shalt | Heated to 1500°F. Quenched. Annealed 
| 16000 Pace ssiaanwaes aries mma 

3 i | Heated to 1500°F, Quenched. Annealed 
TDDB rs cysoeiecenrin ore sceianne mere meres ase 

4 “ Heated to 1500°F. Quenched. Annealed 

5 Steel NON: acim genes ewe emai comes 

6 ff Not KNOWiiecims cogan ames neers wengne 

7 se Heated to 6509 F. Quenched in oil. 
| Drawn at 8 0° F. for 30 min.......... 

8 ee | Heated to 1500 F. Quenched in oil. 
| Drawn at 800° F. for 30 min.......... . 

9 Heated to 19509 F. Queuched in oil. 
|| Drawn at 800° F, for 30 min.......... 

10 “ Heated to 900 C. Cooled in air, Heated 
| to 750° C. quenched in soda. Heated 

to 900° C. quenced in oil. Drawn back 
B00 Coorcigceuyemescarease wesw eumevee 

ll Cold Rolled Steel || Annealed aba Red Heat.........0..0065 
12 te Not Annealed........c.ssecs cease ceecs 
13 Broken Shaft Nob ISnowhicasewers perenne 
14 Steel Shaft ANNCACE pis negecene capes ermengcnmarwvenss 

15 “ | Heated to 850° C. Quenched in oil...... 

16 “ Heated to 850" C. Quenched in Water... 

17 Se | Heated to 850° C. Quenched in Water. 
Draw at 8009 Corsican caccase veers 

18 Carbon: SS |] None sis vss servisisiiee onsncnss waren serrwiernte : 
19 “ ||  szeseiwamsonsy sumnesinectuesesonovnie ecruntene eganminye apace 

22 Phos. Steel | Annealed at a Red Heat................ 
23 ie “ a 

24 “ | “ SEE EE TEE scone anegeseaninyrseuesenm 

26 Nickel Steel | Annealed at a Red Heat.............045 
7 “ “ Cou ee 

2 “ fae 
29 « “ coe ee TT 

a | “ Po eee eI 
32 Steel NODS vices sess cersmmanme enamels eerie © 

83 Wrought Iron | None... 0... cece ccc eee ene nee ees 

35 Rolled Brass NOC ceresns-ccosesnst 02th MSHS SEONG SE SG F 

36 | Cast Brass Noneis.sses8 ewe swes Hees seaeeaeae
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Results of Tests. 

No. Yield Point im strength a af Hlong: ner Reduct: 

fd a | 

| 1 109.200 | 122.700 20.5 | 66.8 

2 | 
101.200 107.100 65 8 

3 | 
65.300 91.400 34. | 69.6 

4 
102.700 121,100 24. | 65. 

5 81.800 88.700 7.5 | 50.7 
6 232.500 287.000 None | None 

7 
208.400 214.000 10. | 50.1 

8 | 
172.000 176.300 2 | 49.3 

9 
124.800 149.300 2 | Aw 

10 | 

173.800 179.600 10.7556. 
ul 39.500 61.300 34.2 62.8 
12 91.000 100.200 2 / 40.5 
13 42.700 87.300 29, 40.2 
14 58.020 73.700 28.7 52.3 
1 80. 806 116.300 12.5 | 39.3 

16 123.400 180, 000 7. | 313 
17 | 

100.000 145.300 10, | 46.4 
18 36.200 49. 800 41, | 66.8 
19 43.900 66.400 33, | 63.3 

20 40.100 79.100 23.5 | 42.3 
21 58.600 120.200 15.5 | (24.5 
22 42°200 58. 200 65 | BO 
23 40.600 58.000 BH | 72.7 

24 43.750 64.400 35.5 | 70.7 
25 42.100 65.000 ; 33. | 69.2 

26 2 2 2 ° 
27 61.700 93.400 20. | 58.8 

28 73.400 119.800 it. j 22 
29 61.800 84.500 31. 71.3 
30 53.700 80.900 14.5 51.7 
31 63.400 98.250 Tt, 62.3 
32 40.700 66.900 39. 60. 
33 36.200 50. 700 26. 40.6 

35 51.200 56.200 25. | 9713 
36 16.290 28.300 13. 15.5
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Results of Tests. 

——— ———SSSSSS———SSS 

| | | 
No. | €C | P| 4s @Ni| @Cr Va | ¥Mn % Si 

| | ' 
| | | Se —_—_ 

1 | 24 | 008 | 021 8.52 | 1.67 0... BB 228 ‘ 
2 

124 2085 scocnceleornig| BED lawn aeea ep eeame elyeceinael mee wa 

954095) cee] BS lceeceeelececceeecceecsefeececees 
4 Chrome Nickle Steel 

5 120° [rues fencers allen exwel 90 18 [8544.40 [ ous ences 
6 AD ee rot ras} 18: BOFEAO). sees 

‘ AG | 008 L013 |......f 1.22 16 90 | 18 
8 

50.009 | 009} 2.02] 98 Jove. 4s | AS 
9 | | 

250.015 vee mens 7 bec 83 | Al 
10 

a a | 17 a oe 

13 LOWCarD, beeen lazcen| B68 dies geese la maw welewee aese|seIe ema 

7 | 

18, WO | 019] 085 |p eee de pe . 
19 .28 | .016 | .039 een AT foe. 

20 PAS | 020 | OL lacie cle dies cee nl Hei e| <A Peseoceie ere 
21 .71-| 203) | .027 tetera) 0 lowe wee 

25 ssxpsews! G08. [os amaslesexerl mwas alee ama alee oleae 
265 BO) Yes owas) seco) bed WTO: [ex saiceaal| wena my menietsinny 
7 BO [ff 15 1 |L Fe Valo... 
28 BO fe PE | TB fe eee eeleceee ee 
29 280 fol f he | 175 fl Fe Val pee 
30 220 lies slowevedd lob | 228 levows peeluweus avelox eam . 

31 80 [ues cdwawe sf deb. | ob HBS Vabscaacs (eon ooery 
32 122 | 007 | 026 setts tet AT 112
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Results of Tests. 

. ge | Qual 
, No. Repeated 33 ‘ty ° Fracture 

NO. Stress Test 238 | ractor Repeated Test 228 | ‘ac a 

1 380, 328 | 354 | 3890 Quite Fine grain 
9 | 2 | | 

354, 872 363 | 8880 ' Granular 

532, 535 534 3490 Slightly Granular 
40 | 

314, 317 315 | 3280 Very Fine grain 
5 264, 239 252 | 2110 Coarse, Granular 
6 339, 243 291 8350 Very Fine grain ; | 

323, 363 344 7220 “ “ “ 
8 

375, 329 | 352 6100 Se ae a 
9 

B47, 893 B45 4570 Quite Granular 
10 | 

298, 395, 356, 445 374 6530 Fine grain. Granular 
11 459, 480, 468, 479, 441,493) 461 1920 | Some what Granular 
12 | 214, 281 248, 2355 Finely Granular 
13 | 757, 952, 847, 797 888 | 5170 Rough Granular 
14 519, 545, 458, 467 495 | 2880; = Slightly Granular 
5 547, 582) 553, 516 549-5290 Fine grain 
16 453, 363 408 6330 Very fine Grain 
7 

382, 376. 379 | 4370 a fs “ 
18 577, 581 579 2130 Slightly Granular 
WwW 746, 739 742 3410 Fine. Slightly Granular 
20 706, 746 726 4430 “ “ 
2L 411, 474 442 4350 Granular 
22 590 550 | 2450 Fine Grain 
23 | 373, 375 374 1517 Coarse Granular 
24 420, 466 443-1940 Fine Grain 
25 | 407, 372 390, 1650 Coarse Grain 
26 | 582, 537 585 ? Quite fine, Slightly granular 
2G 495, 412 453 3180 es a a 
28 | 365, 366 366 3820 Quite Coarse. Granular 
29 491, 386 , 439 2720 Very Fine grain 
30 572, 624 598 | 3050 | Quite Fine 
31 422, 403 413 | 2780 Very Fine grain 
32 457, 474, 5l4 481 2180 Fine,y Granular 
33 | 130, 110, 204, 150 148 625 | Coarse, Rough. Ragged 
35 | 896, 698 797 4320 Finely Granular 
36 | 118, 142 127 826 |Rough. Coarse Granular
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Results of Tests. 

No. | Fracture Tensile Test | Remarks 

1 | Very Fine. Cup & Cone | Pierce Arrow Motor Co. . 
2 \ 

Coarse. Crystaline Dayton Motor Car Co. 

. Slightly Granular. Cup & Cone} os “ ee ee 

4 
Very Fine grain. Cup & Cone es ie se RE 

5 slightly Granular. Cup & Cone! 
6 Very Fine grain* Vandium Sales Co. of America 

Ui | “ec 6 6 | “6 be 66 bE “ 

8 ot eat oe _ Halcomb Steel Co. 

9 | Quite Fine. Granular | « ee be 

10 | “ oe ce 

Very Fine grain. Cup & Cone 
11 Quite Fine. Slightly Granular | United Steel Co. 
12 Finely Granular 
13 Rough Granular 
14 Very Fime. Cup & Cone Mitchell Lewis Motor Co. 
15 Very Fine grain. Cup & Cone | “ e eens 
16 ce ek co ee ae ee | “ ee ce ee 

| “ “ cote 
A mom ae wae a | 
is bee ee ce ‘s cet 
19 Slightly Granular Carnegie Steel Co. 
20 Finely Granular & eon 

21 Coarse Crystaline a is 
22 Fine grain. Slightly Granular! f cee 
23 Coarse Crystaline Tensile Specimen not analyzed 

24 Granular “ “ “e “s 
25 Coarse Granular | 
26 fics betseteeessssssseeeeeeesss| Electrolytic Iron, 
27 Quite Fine. Slightly Granular, “é a 
28 Quite Coarse Granular | Swedish Iron. 
29 Very Fine grain | “e “ 
30 Finely Granular | American Ingot Iron. . 

31 Fine grain. Slightly Granular) oy & aS 
32 Slightly Granular | Olds Motor Works. 
33 Ragged Fibrous 
35 Fine Grain Slightly Granular 
36 Rough. Coarse. Granular |
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In choosing the machine which is to be used in a standard 

repeated-stress test it is undoubtedly of great importance that 

. it be one which will allow of exact adjustment, so that the 

amount of deflection may be kept the same within very small 

limits. Even small changes in the deflection of the specimen 

cause great changes in the eyeles required for rupture; in fact, 

| this factor seems to be more important than any other. The 

Landgraf-Turner machine is faulty in this respect for the rea- 

son that there is no easy way of adjusting the hammer dies 

accurately. It is therefore almost impossible to get the ma- 

chine adjusted the same way after new hammer dies have been 

put in or some equivalent change made. 

In a standard test, also, all specimens should be of the same 

size and should preferably be first turned up in a lathe in or- 

der that straightness will be assured. The specimen may then 

be ground to size, as has been previously suggested. The grip- 

ping devices should be such that there will be no possibility 

of the specimen slipping in any way. 

The writer is at present designing a machine which he thinks 

will fulfill the conditions which the experiments show should 

be embodied in a repeated-stress testing machine. With this 

machine also, he hopes to make tests to determine whether the 

manner of gripping the specimen influences the results appre- 

ciably. 

It is hoped that this investigation will help in arriving at 

some standard commercial method of determining the ‘‘service 

quality’? of materials which are to be subjected to repeated 

stresses. Most engineers would probably admit that the ‘‘en- 

durance stress’’ as determined by Wéhler and other investiga- 

tors is of great interest and importance; and yet it is not es- 

tablished that even this long and expensive test would give 

‘ results which could be relied upon in comparing different ma- 

terials. Professor Arnold of Sheffield University, England, 

has shown, for instance, that the Wéhler test does not point 

out the brittleness which phosphorus is known to produce in 

steel. For commercial purposes, certainly, some short test is 

desirable, if it is shown that such a test will give reliable re- 

sults.
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A BORING RIG FOR THE MACHINE SHOPS. 

Pror, A. L. Gopparp. 

Superintendent of the Machine Shops. , 

The Cummer engine, which for over twenty-five years has 

furnished power for the machine shops, and which for most 

of this time has been the special care of John Conohan, our 
veteran instructor in engineering (particularly regarding those 

mysterious mechanical forees which kept the brass ball of the 

crank pin oiler in position), recently required reboring. Since 

there was no boring rig on hand suitable for this purpose, Mr. 

Sladky, instructor in the machine shop, designed and with the 

assistance of several students, built a boring rig which pos- 

sesses some features worth describing. 

ae Ae, 

ee | i bts 
ryltyy y 

ie | 
SOP ty 

Fig L 

Fic. 1. 

The bar has a travel of thirty inches. The distance between 

ends of the cylinder is thirty-six inches, there being five inches . 

of counterbar on each end. It was deemed advisab!e to make 

a boring rig adaptable to any work for which a portable outfit 
of this nature might be desired. 

A train of compound spur gearing is generally cumbersome : 

and the last gear of the train must always be of sufficient 

strength and rigidity to pull the cut without straining, or chat- 

tering will result. A single worm and gear will furnish the
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desired speed reduction, but a worm and gear of the ordinary 

type and of the proportions required is an item of considerable 

. expense. Oftentimes, as in this case, a spur gear heavy enough 

to serve as the drive gear can be had at practically no expense. 

Among the heritages of other days was found a spur gear of 

49 teeth and 8 diametral pitch. A double thread worm of 

313/16 inch pitch diameter and of 21/8 inch lead (equal to 

ay . a 

cae a a ay bs fa aol a. a ea 
ee Bae ae Gees, 

Agee ae PY eee i Bo ue ‘ UVF ee 
ria re aa x os hed 

a fi oe 

<< es KS a 
eT ge a 

Fig, 2. 

twice the circular pitch of the gear), would have about 10° 

pitch angle. Now, if the axis of the worm be placed at an 

angle with its usual position equal to the pitch angle, we get 

a worm gear of a type corresponding to the Seller’s worm and 

rack, which has been used so successfully for planer drive. 

This is shown in Fig. 1. 

. This arrangement of the worm and gear provides for the 

engagement of new points of contact on both the worm and 

gear with less rubbing or sliding between the engaging sur- 

faces. Of course the sides of the worm should be 1414° to 

mesh with an involute gear. 

Fig. 2 shows the rig in position and Fig. 3 shows the bar 

by itself. It will be noted that the star feed wheels can be
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removed and a crank and pinion substituted for use in travers- 

ing the head rapidly by hand. The pins for engaging the star 

feed are four in number. Any of these pins may be removed i 

so that one, two, three or four teeth of the star wheel may be 

fed per revolution of the bar. Change compound gears are 

ae = 
= F ' ne ae 

—] a fe ‘ ~_ % 

= +, = oo) iy 

ti Pa. | He et as yy 

" q \ \ 

Fic, 3. 

also provided to secure a greater range of feeds. The bar is 

driven by a one-half horse power motor belted directly to the 

drive pulley on the worm shaft. A crank can also be applied 

to the worm shaft for convenience in setting the cutters. The 

bar itself is 334 inches in diameter and has a 14 inch key way 

for the feather. The brackets and spiders provide means for 

easily attaching and centering the rig to the work. 

As shown in the photographs the worm runs in an oil bath. 

The end thrust on the bar is taken by two set collars against 

the bearing at the further end of the bar. That end of the bar 

was turned down to 134 inches to permit of its passing through 

the stuffing box, if occasion required. The feed screw is 9/16 

inch and 14 pitch. The worm was cut in a universal milling : 

machine with a 29° milling eutter. As indicated above, it was 

double thread to give a convenient speed reduction.
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THE ELECTRIC ARC HEADLIGHT FOR LOCOMOTIVES. 

Joun G. D. Mack. 

Professor of Machine Design. 

. During the earlier period of railroading in this country no 

attempt was made to run trains except during daylight hours, 

unless in case of emergency or delay. On account of the rap- 

idly increasing traffic and the transportation of mail, it be- 

came necessary to establish night runs, which required some 

method for illumination of the track. One of the first de- 

vices appears to have been a fire basket, or a fire built on a 

platform in front of the locomotive. A more satisfactory il- 

luminant became necessary as night runs became longer and 

more frequent, which resulted in the development of a head- 

light fitted with a reflector, which Kirkman states was first 

used on the Boston and Woreester Railroad in 1840. It is 

probable that lard or whale oil was used in the lamps of the 

earlier headlights, as mineral oil made from petroleum did not 

come into use until some years later. At this time, however, 

there was in use an oil distilled from coal, known as ‘‘coal 
oil,’? a term which still persists as a popular name for kero- 
sene. The term ‘‘kerosene’’ was originally a name for a par- 
ticular brand of ‘‘coal oil.’’ 

The common oil headlight of the present day is probably no 
better as an illuminator of the track than was its early ances- 
tor, in fact it is not as satisfactory on the average, for in the 
earlier days of railroading, each engineer had his own engine 
and therefore felt responsible that all parts should be kept 
clean and the bright portions highly polished. This condition 
is impossible to maintain with present heavy duty locomotive 

° requirements, under which the locomotive usually must be got- 
ten out of the roundhouse with only such repairs as will en- 
able it to pass the Federal or company regulations and get 
over the road. The oil headlight is said to be one of the few 
devices used in railroading which has received no improve- 
ment; if there has been a change it has been one of deteriora- 
tion. The tendency of engineering as well as other affairs to
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run in eyeles is illustrated by the return, in some degree, of 

the practice of having a certain locomotive assigned to a given 

engineer, who thus feels a pride and responsibility in the main- 

tenance of his engine. ‘ 

On the Britisn and Continental railways the headlight is 

given small consideration, in some cases not being used. This 

is due to the fact that on these railways the public is abso- ‘ 

lutely excluded from the right of way except when aboard a 

train, or at carefully guarded crossings. The idea of the traci 

being used as a promenade is unknown. 

Krom the standpoint of the traveling public, the trespasser 

who endangers his life by walking the tracks, and those who 

of necessity are required to use highway crossings, the foreign 

practice relating to the protection of the right of way is 

greatly superior to ours. 

In the year 1911, 5,284 persons were killed on the railway 

tracks in the United States who had no business to be there. 

This number excludes highway crossing accidents, accidents 

to employes and to the traveling public. The number of tres- 

passers killed was 51 per cent of the total number of persons 

killed on railways in this country during the year named. Dur- 

ing the ten year period 1902-11 inclusive, the number of pas- 

sengers killed on the railways of the United States was 4,340, 

and the number of trespassers killed was 51,083. There was 

not a single year during this period when the number of tres- 

passers killed did not exceed the number of passengers killed 

during the entire ten year period. 

In the State of Wisconsin there are over 9,000 highway 

grade crossings, while within the city limits of Madison there 

are sixty-three such crossings, twenty-five of which are pro- 

tected by some means, there being but two which are not at 

grade. However great may be the desire and necessity for 

better guarding of the right of way in this country, it will be . 

many years, possibly many decades, before continental condi- 

tions are reached or approached, due to several reasons, among 

which are the following: . . 

The great area traversed by the railways, much of it in 

thinly settled sections of the country, renders absolute pro- 

tection in all parts a matter of almost prohibitive expense.
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The generally poor condition of the bighways, especially in 

wet seasons, making them almost impassable for walking, re- 

. quires those who walk to take the more direct and level track 

in preference to the muddy, dusty, circuitous or hilly highway, 

to prove which let anyone consult his own experiences in tray- 

eling afoot. 

The average American citizen would probably resent an offi- 

cial command to get off the track, especially if it were the 

shortest and best footway to his destination, as he would resent 

much of the minute foreign police supervision of the citizen's 

acts, some of which doubtless would not be so effective in pro- 

longing his life as if he were forced to walk on the highway. 

In addition to the available human track obstructions just 

noted are the unavoidable obstacles, such as a washout, a car 

on a side track too close to the main line, criminal attempts to 

wreck trains, ete. 

If a condition of track absolutely free from obstructions 

could be maintained, the headlight question would be of no 

consequence, but until that state of railway operation arrives, 

the headlight will be a subject for vigorous discussion. 

At the present time locomotive headlights may be grouped 

in four classes according to the source of illuminant in the 

order of development, as follows: 

1. Oil. 
2. Electric are. 

3. Acetylene gas. 

4, Metal filament electric incandescent. 

The general design of the case is substantially the same in 

all, the principal difference in design apart from the illumi- 

nant being in the reflector, and in some cases the substitution 

of a lens for a front cover glass. The common type of reflec- 

. tor is of copper with a burnished silver plated reflecting sur- 

face, which usually becomes tarnished in a short time, due 

largely to the sulphur in the coal. It is difficult to restore the 

silver to a good reflecting surface, particuarly with the polish- 

ing materials available in the roundhouse. Some reflectors 

now on the market are made of glass, silvered on the back. 

The silver is thus protected against discoloring influences,
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while the exposed glass surface may readily be maintained in 

good condition, thus making a most efficient and durable re- 

flector. . 
As the speed of trains increased a brighter illumination of 

the track was demanded in order to avoid accidents. Under 

normal conditions of track, a heavy train at sixty miles per 

hour may be brought to a stop in about 2,000 feet, this figure ‘ 
being very approximate, on account of the many variables 

which are involved in the problem. In any event the stopping 

distance of a train, even at moderate speed, is so great that 

the oil headlight is of no value in showing obstructions ahead 

in time to prevent accidents. Its value therefore is only that 

of a signal light of an approaching train and as a spreading 

light which gives the engineer some indication of his position 

by showing land marks on or close to the right of way. In 

some cases the oil headlights are in such poor condition that 

they will perform neither of these functions. 

A type of oil headlight has recently been developed which 

bas a silvered glass reflector and front lens giving better il- 

lumination along the track than the old design, but the beam 

is of small diameter and outside its range the illumination is 

not as good as with the standard type. 

The acetylene gives a much better illumination than the oil 

headlight, but the writer has not had the opportunity to ob- 

serve one having a good reflecting surface which it is believed 

would add materially to the efficiency of this type. Even at 

its best, however, the acetylene light will probably not meet 

the demands of those who desire the powerful illumination 

ahead of the train which they believe will add to the safety of 

operation. 

Incandescent lamps of the tungsten type which are used in 

automobile lamps give strong illumination but are just now . 

beginning to be designed commercially for high power locomo- 

tive headlights and the writer has not had opportunity to make 

a test of this type. Powerful illumination of the character 

just noted is met at the present time only by the electric are . 

headlight. 

The are light had become a fair commercial success by about 

1880, and naturally it was proposed to use it on locomotives,
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which was done so far as the writer can learn about 1885, on 
the Pennsylvania, and before 1890 it was tried on various other 
roads the C. H. & D., LD. & W., C. & E. L. and Vandalia, so 

‘ that it is not a new device. The generator was driven by a 
reciprocating or oscillating engine and there were engine, gen- 
erator and lamp troubles. 

: In present day designs a small turbo-generator set is used. 
the lamp is of simple construction, the operation of the three 
elements being satisfactory and quite free from the earlier 
troubles. In the lamp, carbon is used above for the positive 
terminal and copper below for the negative, automatic feed 
thus being required only for the carbon. 

In some designs an incandescent lamp is fitted in the re- 
flector; this may be cut in as the are is cut out by means of a 
double throw switch in the cab, this change being made if 
thought necessary when meeting another train, or on entering 
a yard or terminal. 

During the past ten years a number of states, through legis- 
lative enactment, have made laws specifying in various terms 
the requirements for locomotive headlights. Many of these 
laws have been such that the conditions imposed could be met 
only by the electric are. 

The Wisconsin Legislature during the 1911 session passed 
the following locomotive headlight law: 
“LocoMOTIVE Hrapticnts. Section 1809v. 1. It shall be the duty of 

every corporation operating any steam railroad of more than fifty 
miles of track within this state, to equip on or before July 1, 1912, 
every locomotive, power vehicle, power car, and other equipment used 
as the equivalent of or in place of locomotives, except such as are used 
exclusively for switching service or in railroad yards and not else- 
where, with a headlight of sufficient candle-power, measured with 2 
reflector, to throw a light in clear weather that will enable the operator 
of the same to plainly discern an object the size of a man, at a dis- 

. tance of not less than eight hundred feet, and thereafter to maintain 
and use such headlights upon every such locomotive, vehicle, cur or 
other equipment, when the same is operated at nighttime.” 

The law contains an additional paragraph, giving the pen- 
alty for its non-compliance. 

During the past decade a number of headlight tests have 
been made by railroad officials and others interested in various 
phases of the subject. In order to have an independent basis
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for comparison, the Railroad Commission of Wisconsin ordered 

an extensive series of tests made by its engineering staff in 

the spring of the present year (1912). The committee having 

direction of the tests was selected from the Commission’s engi- , 

neering staff and consisted of the writer, who was at that 

time in charge of the mechanical department, as chairman, 

Mr. M. H. Hovey, safety service expert, and Mr. J. N. Cadby, 2 

inspector of gas and electric service. 

An extensive series of tests was planned and performed dur- 

ing the spring and summer, with the co-operation of the C. & 

N. W. and G., M. & St. P. Railway officials, who furnished 

locomotives, headlights and provided clear track for the tests. 

Engineers, firemen, and other train men accustomed to the ob- 

servation of signals and running conditions from both these 

roads and several others in the state were present at the vari- 

ous road tests, serving as observers with members of the staff 

of the Railroad Commission. 
In some of the tests the observations of thirty observers were 

taken in order to determine average conditions. These tests 

were made with two types of oil, two sizes of acetylene and 

two makes of electric arc headlights. In testing the standard 

oil headlight, two were used, one being new with a highly 

polished reflector, and the other an older one with a tarnished 

reflector. The second type of oil headlight was one of recent 

development, having a silvered glass reflector and a front lens, 

both a 16” and 18” size being tested. 

The distance tests consisted of the determination of the dis- 

tanee in which a man could be ‘‘picked up’’? when walking 

toward the standing locomotive, as well as when the man was 

stationary and the locomotive approaching him at various 

speeds. In order to determine average and extreme conditions, 

the observed men were dressed in white, black or neutral 

colors. , 

In addition to the ‘‘pick up”’ tests, observations were made 

on the influence of the headlights on signals, the visibility of 

semaphore arms, the effect on signal lights of various kinds 

as to reversal of color, the production of false reflections 

known as ‘‘phantom lights,’’ and the observation of signal 

lights in the glare of a powerful facing light. Several exten-
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sive series of photometric measurements on the headlights were 

conducted by Mr. Cadby. 

. Beyond this brief summary, no report of these tests will be 

made, as they are given by Mr. C. M. Larson, Assistant Chief 

Engineer of the Railroad Commission in a paper presented by 

him before the Western Railway Club, and published in Vol- 

ume 25 of the proceedings, which also contains a discussion of 

the subject by railroad officials and others. In Mr. Larson's 

paper the observations made in these tests are reported in 

sixty-two large tables, and the plans of the tests and methods of 

conducting them are described in detail. References are also 

made to headlight tests performed by others. 

As this discussion deals particularly with the electric are 

headlight, the arguments for and against this light will be 

given, as derived from laboratory and road tests, opinions, and 

experiences related by railroad men interested in train opera- 
tion, practically every one of which arguments will find a dis- 

putant. 

Statement of the case for the electric are headlight: 

(1) Good illumination of the right of way for a sufficient 

distance ahead to prevent or reduce damage from an obstruc- 

tion. 

(2) Warning of an approaching train. 

(3) Light sufficient to show position of semaphore blade. 

(4) Practically daylight conditions increasing the safety of 

operation. 

Statement of the case against the electric are headlight: 
(a) An engineer looking from the cab into the field of an 

electric are headlight, and at intervals of three-quarters of an 

hour meeting a similar headlight, loses in two hours’ time the 

power to distinguish colored lights. 

(b) Classification lights (on the head end of the locomotive) 

are practically obliterated if the same locomotive carries an 

electric are headlight. In one of the Wisconsin tests, out of 

182 observations at 600 feet on a locomotive carrying an are 

headlight, not a single classification light was observed. 

(¢) The electric are does not ordinarily show obstacles on 

the track at a sufficient distance to prevent the probability of 

an accident.
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(d) The electric are may indicate a false or phantom light 

when the light behind the roundel is extinguished and in 

some cases a green or other colored phantom was observed 

when a light was burning behind a red roundel. . 

(e) When an observer is facing an are headlight, practically 

everything beyond is blanked. 

(f) It is impossible to estimate the distance from the ob- ‘ 

server of an electric are headlight causing confusion at grade 

crossings. 

(g) The electric light is confusing in yards and terminals 

to those not behind it. . 

(h) It is injurious to the eyes. 

(i) In time of sleet, snow, fog or rain the reflection from 

these elements prevents observation ahead. 

(j) Fusees disappear in the rays of the electric are. 

(x) The substitute incandescent controlled by a switch in 

the cab is unsatisfactory, as it is not likely to be used at the 

right time for those not on the engine, and it gives another 

duty to the already overburdened engineer. 

(1) Dependence cannot be placed on reading the semaphore 

blade positions by the electric are. The rules of some rail- ‘ 

roads forbid the use of blade readings from sunset to sunrise. 

(m) The reading of dise signals under illumination of the 

electric are would be very hazardous. 

The above are probably not all the charges which could 

be made against the electric are headlight, but it is a strong 

arraignment as each charge is supported by recorded observa- 

tions or expert opinion. If the case is not examined from other 

angles it would appear to be criminal practice to employ such 

a headlight on a locomotive. 

The writer has endeavored to make a compilation of acci- 

dents chargeable directly to the electric are headlight but 

with no great degree of success, and would be glad to receive : 

specific instanees from readers of this article. 

Two cases are reported as occurring the same night on one 

road in Wisconsin during one of the floods last summer, in 

both of which the electric are headlight showed a track wash- 

out at sufficient distance ahead to prevent injury to life.
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One official on a road using this headlight said that he could 

not give an instance of a wreck caused by the are headlight 

but could give a long list of accidents prevented by its use. 

° The ‘‘phantom lights,’’? which all investigators have found, 

appear to be rather peculiarly the product of laboratory in- 

vestigation as dangerous phenomena, for they have been seen 

by locomotive engineers and regarded as fairly harmless as 

long as are headlights have been used. Public attention was 

not directed to them until they were carefully studied in the 
laboratory, or under laboratory conditions in road tests. 

If locomotive engineers did not so regard the phantoms, train 

operation at night with the are headlight would be rather in- 

termittent. Possibly no locomotive engineer has analyzed his 

solving of phantoms to any greater extent than any one has 

studied the mental processes involved in crossing a street in 

the middle of a block crowded with rapidly moving traffic. 

In regard to brilliancy of the are headlight it may be noted 
that the eye has grown accustomed to artificial light of many 

times the intensity of that which sufficed a decade or more ago. 

We are not only accustomed to this increased light intensity 

but continually demand a brighter and brighter light. 

Special training, as in the case of the blacksmith, permits 

him to determine with fair accuracy the heat of a piece of 
steel in a fire in which the ordinary observer can see nothing . 

but a bright glow, and which partly paralyzes the latter’s 

vision for many seconds. 

One of the most conclusive charges brought against the elec- 

tric are headlight is (b) the obliteration of classification lights. 

It is to be noted however that the classification light may be 

seen if the are is switched off or if this is not done it may be 

observed after the bright beam has passed. In addition, the 

whistle signal is used for the same indication as the classifica- 

: tion light and replied to by the engineer on the side track. 

Thus always giving protection and double protection when the 

classification lights can be seen. 

There doubtless are conditions under which the are headlight 

is unsatisfactory, but many locomotive engineers who have run 

behind it, some of them for years under various conditions, 

give strong testimony as to the value of this form of track
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illumination as a safety device and one questions whether there 

is a more competent authority. It is certain no one has a 

greater personal interest in avoiding collision with obstrue- 

tions ahead of the train than the man on the locomotive, for . 
in ease of such collision he gets the worst of it. 

As the area traversed by a railway becomes more highly de- 

veloped, the necessity for a powerful headlight decreases, due 
to the elimination of grade crossings and the adoption of more 

careful protective measures. The increased density of rail 
traffic and the increasing number of parallel tracks under 

these conditions intensifies the valid objections to this form of 

headlight. Without attempting argument in further detail, 

the following point may be noted. 

There are over 20,000 electric are headlights in operation 

on single and double track roads, so that it would appear that. 

if even a part of the above case against this light were in full 

effect, wrecks due to it would be of nightly occurrence and 

every electric are headlight would be taken off in a week.
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‘ THE ENGINEERING LIBRARY. 

Frep E. Voik, ’08. 

in these days the engineer does not depend on a few text 

books and his own experience, but draws very largely on the 

experience of others through the literature of his profession. 

The problem otf securing information is so important that the 

larger engineering firms maintain well equipped libraries in 

charge of trained librarians, several assistants being employed 

in some cases. To the young man just beginning his profes- 

sional career, technical literature is especially valuable, for 

having little experience of his own he must depend largely 

upon that of others. He ought therefore to know how to find 

quickly the best material on the subject in hand, and for this 

reason it is just as important that the engineering student 

should have practice in the use of a library, as that he should 

do field work in surveying, testing in the dynamo laboratory 

or any other form of laboratory practice. For though a li- 

brary may not always be available, a person can generally se- 

cure the desired information if he knows where and how to find it. 
. This library practice can best be carried on in connection 

with the regular courses, the student being given general ref- 

erences to questions arising in connection with his class-room 

work and being required to find material on the subjects for 

himself. Much of this work has always been done here but 

it was long handicapped by the fact that the books wanted 

were not conveniently located for use by engineering students. 

To overcome this and encourage their wider use, all of the 

engineering books and periodicals belonging to the University 

: Library were removed to the Engineering Building in Febru- 

ary, 1911, and the Library of the College of Engineering estab- 

lished as a branch of the main library. 

The library so formed contains about 12,000 volumes of 

books and bound periodicals, besides numerous pamphlets. It 

is growing rapidly, nearly 700 volumes having been added 

during the past year. Books are bought on the reeommenda-
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tion of the members of the faculty and an effort is made to 
secure all the best engineering books as soon as issued. The 
current numbers of about 250 technical periodicals are avail- . 
able in the reading room, and the files of bound periodicals 
contain complete sets of all important technical magazines and 
society transactions. In addition to these, there is a good col- 
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Fig, 1. 

lection of encyclopedias, dictionaries and indexes, and a eare- 
fully selected collection of standard works on mathematies, 
physics. and chemistry, for reference. 

The entire resources of the library are available for free 
use within the library itself, and readers are encouraged to go 
to the stacks whenever they wish, as it is desired to make the ‘ 
use of the books as free as possible. Students may also bor- 
row books for home use by making a deposit of two dollars to 
cover fines and damages. This deposit, less charges, is re- : 
funded at any time desired. 

To make the books readily accessible it is of course necessary 
to have some systematic method of classifying and arranging
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them, so that the books on a given subject will be found to- 

gether on the shelves. A modification of the Library of Con- 

; gress Classification is used and the books are marked with 

the Cutter call numbers. The first line of letters on the label 

denotes the class in which the book belongs and the second line 

, the author’s name. The arrangement on the shelves is by 
classes in the alphabetical order of the call numbers, with the 

authors in alphabetical order under each class. Figure 1, 

which is a representation of a portion of the books on steam 

TH | Thomas,C C. 
.T 36 Steam Turbines. 

Fic. 2. 

engineering, illustrates the above-described arrangement. Here 

the books on thermo-dynamies are designated by the call num- 

ber TG, those on steam engines and turbines by TH, and the 

ones on valve gears by THD. 

To facilitate the finding of material, a good card index is 

provided, in which for each book or set of books there is an 

author card and as many subject cards as are necessary to 

bring out the various subjects treated. These cards are ar- 

ranged in a single alphabet as a dictionary catalogue. Books 

may therefore be found from the author’s name when known 

or from the subject treated. Thus, in looking for the book on 

. steam turbines by C. C. Thomas, we look in the card index 

under the author’s name, or the heading ‘‘Steam Turbines.’’ 

In either case we would find a card like Fig. 2. Having lo- 

cated in the catalogue the card for any book it is an easy mat- 

ter to find the book itself from the call number which is given 

in the upper left hand corner of the card. In the case cited, 

the TIT directs us to the books on steam engines and turbines.
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and the .T36 (the period is used before the T to differentiate 
the author number from the class number) is easily found 
from the alphabetical order of the authors under the class. . 
The number of students thus finding books for themselves has 
been constantly increasing, until now about half of the readers 
are doing so. Allowing this freedom involves extra labor in 
keeping the books in order, but is much more satisfactory from . 
the reader’s standpoint than closed stacks. It is a saving of 
time to go directly to the shelves, a person often finds that 
some other book on the same shelf is better suited to his needs 
than the one he is seeking, and it is always a satisfaction to 
have at hand all of the books on a given subject. Besides, when 
looking over the shelves a person often finds some book which 
he does not want at the moment, but which he will return to 
later. 

As soon as the volumes of periodicals are completed. they 
are bound and placed in the periodical files on the second floor 

of the stacks, where the arrangement is in alphabetical order 

by titles. Hach volume has an index and the library has ecol- 
lective indexes of individual periodicals whenever obtainable, 

but the chief means of locating material in the periodicals are 
the general indexes such as the Engineering Index, Engineer- 
ing Abstracts, Science Abstracts, ete., of which the library has 
complete files. When a student who is not familiar with the 
methods of finding material comes seeking information from 
the periodicals, he is directed to these general indexes and 
their arrangement and use explained and then demonstrated 
by locating material on the given subject, the aim always he- 
ing to teach the student how to help himself. 

Today the engineer is interested in many things outside the 
purely technical phases of his work, so it sometimes happens 
that questions arise which can best be answered by reference 
to the works on history, economies, science, ete., or the public . 
documents at the main library. In such cases the reader is 
referred to these sources of information. Guide cards in the 
catalogue also refer the reader to the main library whenever ‘ 
additional material on a subject may be found there. Similar 
references to the Engineering library in the University library
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catalogue seek to overcome as far as possible the disadvantages 

of dividing the library. 
It is impossible to say just how much of an increase in the 

use of the Engineering books has been produced by the estab- 

lishment of the Engineering library, but that it has been con- 

siderable is certain. It is a significant fact that the records of 

those members of the faculty whose accounts cover the two 

years show a 50% increase in the number of charges during 

the first year after the change. A large number of students 

make daily use of the library and from the facility with which 

the majority of them find the things they want it is safe to say 

that the library is not only fulfilling its chief function of fur- 

nishing information, but that it is doing much to familiarize 

students with engineering literature and the means of finding 

information. 
* ae * 

The author of the above article, Mr. F. E. Volk, Librarian 

of the Engineering Library, is a graduate of Ripon College, ’06, 

and of the electrical engineering course of the College of Engi- 

neering, University of Wisconsin, class of 1908. 

Following his graduation from the University, he taught 

one year in the Marquette High School and spent the follow- 

ing year, ’09-’10, in the apprentice course of the General Elec- 

tric Company. During the first semester of the year 10-711 

Mr. Volk made a study of library methods in the University 

Library preparatory to taking charge of the Engineering Li- 

brary in February, 1911. —John G. D. Mack.
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a 

EDITORIAL. 

Professor Dennis’ lecture on ‘‘The Relation between History : 
and Engineering’ suggests an idea which may be well worth 
developing. Why not a course in the History of Engineering? 
As graduate engineers, we go out into the world knowing very



Editorial 127 

little about the youth and growth of our chosen profession. 

We know of the men who, by devoting their lives to the quest 

, of engineering knowledge, have opened vast fields of oppor- 

tunity to the world, only what we may have acquired by hear- 

ing their names linked with a certain law, machine or type of 

structure. How many of us know all those men whose names 

grace the exterior of our own building? How many of us can 

name the particular line of research which has made each fam- 
ous? A one-fifth course required of all Seniors, and given, 

perhaps, by one of our History Professors in the College of 

Letters and Science noted for the interest of their lectures, 

would help to destroy our ignorance of the earlier days of our 

profession. No particular text need be followed; the work 

could rather be carried on by lectures, each taking up the de- 

velopment of some phase of engineering or the work of some 

famous engineer. Supplementary reading and topics would 

supply the desired amount of outside work. Grades in the 
course might perhaps be better based upon regularity of at- 
tendance and excellence of topics rather than upon a final ex- 
amination, a difficulty in so general a course. Such a course 
might easily be made one of the most attractive and valuable 
offered in the college. Surely no man ean consider himself 

well-grounded in a subject when he knows little or nothing of 
the growth and development of that subject. Ags a valuable 

cultural and practical addition to our curriculum it would 
round out and give a greater completion to the graduate's- 
grasp of his profession. 

Christmas vacation is almost here. It is longer than ever 
this year by a week and everyone will have a good chance to 
get rested up and to catch up all the loose ends that have been 

‘ dragging of late. Then comes the crucial part of the semes- 
. ter,—the home stretch leading to the finals. We shall all be 

able to do better work and more work during those weeks. 
There will be fewer balmy afternoons to tempt us out. It is 
up to each man to confirm the good impressions he may have 
created in classes, and to destroy any others he may have in- 
spired. A month’s consistent work will do wonders, even at 
the end of an indolent semester.
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We often wonder whether most of the students appreciate 

the true value and convenience of the Engineering Library. 

Only those students who remember the building before the ‘ 

addition of the new wing ean properly realize and gauge the 

difference between present and former conditions. As a con- 

venient place to study between classes, as a source of supple- 

mentary information, and as a means of keeping abreast with . 

the advance of the profession, its value cannot be overestimated. 

One of its greatest advantages is the freedom which is granted 

and the lack of forms and ‘‘red tape.’’ Yet it is by no means 

unsystematic. Mr. Fred E. Volk, the librarian, in this number 

tells of the aims and methods of the library. Anyone who 

uses it can testify as to how well it fulfills these aims. 
* * * 

It is a long look ahead to St. Patrick’s day and the possibil- 

ity of the Engineers’ Minstrels. Among some of the students 
the idea has arisen that the Minstrels are given every other 

year. Past history shows a sort of a dot, dot, dash system, the 

result of circumstance rather than of design. Shows were 

given in 1903, 1905, 1906, 1909, 1910 and 1912. It is to a great 

extent up to the Senior Engineers. It is rather a big task to 

hope to surpass last spring’s effort. More, however, may be 

done with the development of the St. Patrick idea, which seems 

to have taken a permanent hold. The 1913 Engineers have 

started out with originality in the form of their smoker. With 

a little more unity and organization they should be able to 

carry through a celebration which would surpass all previous 

ones, a celebration which would be more than a parade adver- 

tising the Minstrels. They have an opportunity to make that 

one day peculiarly and interestingly an Engineers’ day. For 

the present, about all that can be done is to discuss the ques- 

tion casually. Toward the close of the semester the sentiment . 

should have erystallized and definite action can be taken. It 

is worth thinking over. When a song like ‘“‘St. Patrick was 

an Engineer’? can in one night catch the ear of the whole 

school, it is a sure sign.—-if you believe in signs,—that it will : 

lend itself to more and more popular variations of the theme 

if we only take it up and earry on the idea with enthusiasm. 
* * *
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As good sportsmen we don’t like to be yelling too loud when 

our team is winning, for well we know that good spirit is 
‘ shown by being behind a losing team. We feel, however, that 

great commendation is due the team, the coach and the 

“forces’’ that have brought to Wisconsin the Western cham- 

pionship. To every man on the team is due honor for the part 

" he did toward making the season a success. Though every 

man cannot star, it is only by bucking up against consistent 

teammates that stars are produced. To the coach is due the 

eredit for a generalship and creation of unity that made suc- 

cess. Last, but by no means unimportant, is the credit due to 

those self-sacrificing students, who unknown and unhonored 

kept ‘‘bucking up’”’ the delinquents. But for the efforts of 
many of these in keeping certain ‘‘indispensables’’ up in their 

work, our team would have been weakened by ineligibles. 

So to all the factors that made this season a decided and long- 

to-be-remembered success we are ready to give the highest re- 

ward—a Varsity Locomotive.
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, 
CAMPUS NOTES. 

Most of our alumni do not need to be told of the results of 

the Chicago game when we avenged ourselves for last year’s . 

defeat by a 30--12 score. Many of them were back in person 

to witness the victory and many more followed it from afar 

through the columns of the next day’s newspapers. However, 

no department which pretends to record the more important of 

our undergraduate affairs could omit mention of such a game, 

even if assured that all the readers were previously informed. 

The alumni took advantage of the ‘‘Homecoming’’ features 

in connection with the game and poured in from long distances. 

The Milwaukee and Chicago Alumni Associations were espe- 

cially in evidence with their badges, banners and_ parades. 

The celebration of our victory was a little more conservative 

than those of past years, in the ‘‘spiritual’’ way. 

In our last home game of the season, the Razorbacks from 

Arkansas went down to defeat by the score of 64 to 7. The 

low score is partly accounted for by the absence of Gillette, 

Ofstie, Van Riper and several other regulars from the line-up. 

One week later, nearly a thousand students made the trip 

to Minneapolis to settle last year’s tie with the Gophers. When 

the dust had cleared away we found the Cardinal again on 

the long end of the score, 14—0. The game was a struggle 

from start to finish. A rather noteworthy feature of the game 

was that the eleven Wisconsin men who lined up at the kick- 

off were the same who played in the last scrimmage. Not a 

substitution was made during the entire game. 

The last game, also away from home, was with Iowa, and 

resulted in a 28—10 victory. Wisconsin jumped into the lead é 

early in the first quarter on a 50-yard run by Gillette and was 

never headed. This game marked the close of the most sue- 

cessful football season in a decade, if not in the history of the 

sport at Wisconsin. , 

The Badgers scored a total of 246 points to 29 scored against 

them, They were never behind in a game during the season,
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and in no single quarter did their opponents score more points 
than did the new conference champions. 

While we are lauding the football team, we must not forget 
: our other conference champions. At Evanston, Illinois, No- 

vember 23, the Wisconsin team won the cross country run 
against the other conference schools, and Ames, Nebraska. 

: and Missouri. Captain White was the individual star, win- 
ning the race in record time for the course under unfavorable 
weather conditions. 

The reflection of a sentiment toward the University of Mich- 
igan, favoring a return of the Wolverines to the conference fold, 
was shown by the circulation of petitions throughout the Wis- 
consin undergraduate body expressing a desire for this return. 
Over 2,500 signatures were secured the first day. A resump- 
tion of the old rivalry for athletic supremacy, impossible under 
present conditions, is highly to be desired from any point of 
view. 

* co * 

The Prom situation this Fall was one of the most unusual 
that has happened within the last few years of class polities. 
The ¢uestion at stake was not at all an issue of personal quali- 
fications of the candidates, but was a question of changing the 
fundamentals of the Junior Prom as an institution. White, 
captain of the cross country team, ran for chairman on a plat- 
form advocating a two-dollar prom, no house parties, and other 
revolutionary features. Ivan Bickelhaupt ran on a ticket 
which promised most of the features of old time functions ; 
while ‘‘Doc’’ Tormey advocated a middle course that would 
make the Prom more democratic but still keep within the tradi- 
tions. The feeling was especially intense, for all factions had 
a strong following. The ballot resulted in the election of 
Tormey, with White second and Bickelhaupt a close third. 

é Whether or not this situation will appear in following elec- 
tions is a matter that is still causing some feeling. 

* * * 

At the class elections held at the same time as the ‘‘Prom”’ 
election the following officers were chosen:
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Seniors Juniors 

President—E. 8. Gillette Ray Cuff 

Vice-President—Harriet Prince Katherine Cronin 

Seeretary—L. G. Castle Kenneth Bragg . 

Treasurer—J. G. Beattie Al Johnson 

Sergeant-at-Arms—Frank Youngman --————— Butler 

Sophomores Freshmen . 

President—H. B. Clayton Al Kessenich 

Vice-President—Marie Clauer Anita Pleuss 

Seeretary—M. Cohn Gordon Clapp 

Treasurer—Bohstedt Dow Harvey 

Sergeant-at-Arms—R. Keeler Arthur Wickham 

The Senior and Sophomore tickets were uncontested. 
* * * 

The new Student Conference, formed this fall, consists 

solely of representatives of the different classes of each col- 

lege, with no ex officio representation except for the President 

of the Freshman class, the only Freshman member. The rep- : 

resentation from the College of Engineering is as follows: 

Seniors—E. A. Anderson, E. 8. Gillette, Herman Larson, Ralph 

Moody, ©. P. Stivers, B. N. Whitney; Juniors--R. L. Rep? 

linger, J. W. Young, A. E. Sackerson, F. D. Bickel; Sopho- 

mores—II. Hersh, J. U. Heuser. 

Besides the usual more or less routine matters to be taken 

up, the question of the desirability of further centralization 

of authority will be threshed out. 
x oe 

Tt is interesting to note the new step which the Senior class 

in the College of Engineering is taking in the Senior-Enginecr 

smoker and mixer which is scheduled for Thursday evening, 

December 5th. The details and general arrangement are now 

under consideration by the committee, consisting of Malcolm 

MeFarland, Richard Corbett, K. W. Erickson, Converse Wur- ' 

deman and J. K. Livingston. 
* co * 

At the fall election of Tau Beta Pi the following men were 

chosen: R. Boissard, W. K. Fitch, 8. 8. Gregory, F. Halladay, 

A. C. Kelm, H. Larson, F. W. Lorig, F. C. McIntosh, E. K. 

Morgan, E. C. Noyes, and S. D. Wonders. No high Junior 

was elected.
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DEPARTMENTAL NOTES. 

The annual smoker and student-faculty mixer given by the 

Civil Engineering Society at the Union on Friday evening, 

October 25, for the civil engineers, met with the same success 

as has characterized this event in the past several years. It 

was largely attended by both faculty members and civil engi- 

neering students; the atmosphere of frankness and good senti- 

ment which prevailed, while not entirely new, was very notice- 

able. 

After an hour of good fellowship and chats, during which 

a goodly assortment of ‘‘eats, drinks and smokes’’ were served, 

the faculty speakers of the evening, Prof. Doolittle, Prof. 

Christie, Acting Dean Mack, Mr. Morris and Prof. Pence were 

introduced by President Simon, each of whom made a few 

pertinent and well-received remarks. 
* * * 

The first of this year’s series of lectures for engineering stu- 

dents by outside lecturers was given in the auditorium of the 

Engineering building on Wednesday morning, November 20th, 

by Prof. A. L. P. Dennis of the History Department of the 

College of Letters and Science, who chose for his theme ‘‘The 

Relations of History and Engincering.’’ 

As its title implies, the lecture was non-technical in charac- 

ter; this did not, however, detract from its value or the in- 

terest with which it was received. Prof. Dennis after calling 
attention to the value of the evidence left by engincers of past 

generations to the historian as a source of historical informa- 

tion, such as the ancient cathedrals, the Roman roads, etc., 

brought out strikingly the important part which has been 

. played by the engineer in the development of civilization. He 

showed how the achievements of engineering, such as the di- 

verse forms of machinery, methods of transportation, ete., 

brought about a condition of specialization in production, re- 

sulting in industrial communities and cities, and making pos- 

sible our present system of society. That the engineer was a
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heavy contributor to civilization, and that engineering labor 

is correspondingly of a most productive variety, is the inevi- 

table conclusion which we must draw from the statements pre- 

sented by Prof. Dennis. 
* * * 

The week of November 10th to 17th brought with it the an- 

nual inspection trips of the Senior students in civil, mechanical 

and electrical engineering. The civil engineers, thirty-five . 

strong, under the guidance of Professors Kinne, Corp and Van 

Hagan, went to Milwaukee, where they made close inspections 

of the Grand Avenue viaduct, the C. M. & St. P. Ry. interlock- 

ing plant and ear shops, the municipal incinerating plant, the 

North Point pumping station, the pumping station for the 

flushing tunnel, the West Allis Works of the Allis-Chalmers 

Co., the Prescott Steam Pump Co., various lift bridges, build- 

ings under construction, and the water-meter testing labora- 

tories in the City Hall. 

The electrical and mechanical engineering students were, as 

usual, divided into two parties. One under Professors Thomas 

and Black visited Milwaukee, Chicago, Gary, Buffington and 

the new dam under construction at Keokuk, Iowa. The sec- 

ond party under Professors Christie and Disque, visited Gary, 

Buffalo, where the Niagara Falls power plants were inspected, 

and Pittsburg, where the various branches of the steel industry 

were inspected. Some of the members of this second party 

also included a visit to Keokuk. 
* * * 

Mr. L. R. Baleh, 05, C. E. ’09, who was engaged in advanced 

research work in the Hydraulics Laboratory last year, after a 

number of years work with the United States Reclamation 

Service, has taken up a position at Madison in the consulting 

offices of Mr. Daniel W. Mead. professor of Hydraulic and 

Sanitary Engineering. 
* * * 

Professor L. 8. Smith writes from Munich, Germany, at which 

place he is making a special study of pavement construction, 

under a German educator, that he finds the pavements there : 

are uniformly good, and superior to those both in London and 

in Paris.
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At the meeting of the National Electro-Platers Association, 
to be held in Chicago, December 14th, the Department of Chem- 
ical Engineering is represented by the following announce- 

ment: 

Paper by Prof. C. F. Burgess, ‘‘The Application of Chemis- 

try in Electro-Plating.’”’ 

Paper by Prof. O. W. Watts, ‘‘The Microscopie Structure of 

Electro-deposition.”’
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ALUMNI NOTES. 

Geo. KE. Long, Chemical Engineer ’08, has recently accepted 

a position as Electro-Chemist with M. Guggenheim’s Sons, 

New York City, where he will be engaged in experimental ; 

work on electrochemical and metallurgical problems. Mr. 

Long has for several years been in the employ of the Aluminum 

Company of America as a Chemical Engineer. 

Mr. W. A. Jassen left the University in 1907 to take up work 

with the Bettendorf Axel Company of Bettendorf, Iowa. He 

completed his requirements and received his degree of B. 8. in 
Chemical Engineering in 1911. Mr. Jassen has been particu- 

larly successful and has been promoted to the position of As- 

sistant Superintendent. In this position he has charge of one 

of the largest furnaces in the country for the manufacture of 

steel, for steel casting. 
Mr. Carl S. Reed of the 1905 Mechanical Engineering class 

recently resigned as Western representative, at Chicago, of 

the American Locomotive Company to become Eastern Sales 

Manager of the Bueyrus Company in New York City. 

TH. C. Ward, ’05, is in the Rochester Sales office of the Gen- 

eral Electric Company. 

S. W. Stanley is now a second Lieutenant in the U. S. Engi- 

neering Corps stationed at Fortress Monroe. 

TI. B. Sanford has the position of Assistant Professor of 

Electrical Engineering at the Imperial Polytechnic Institute 

in Shanghai, China. 

W. E. Lent, °10, is located in Milwaukee with the Cutler 

Hammer Company. 

L. E. Glauter is with the People’s Telephone and Telegraph 

Company in New York City. 

C. J. Belsky has affiliated himself with the Wisconsin Rail- 

road Commission. 

J. L. Johnson, ’09, is now Secretary and Treasurer of the 

Lindsay range Corporation at Rockford, IL 

Frank Kennedy, ’08, who is a second lieutenant in the U. 5. 

Engineering Corps, has been transferred from Atlanta, Ga.,
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to Panama. He will be at the head of the school of aviation 

a‘ there. 

Alex. F. Gilman, ’10, is now instrument man in the engineer- 
ing corps of the Chicago and Northwestern Railroad at Boone, 

Ta. 

D. V. Swaty, 798, is now the Boston representative of the 

Great Lakes Dredge and Dock Company. 

R. C. Falconer, ’95, is principal Assistant Engineer of the 

Erie Railroad Line east of Salamanca. 
V. P. Falconer, ’05, is Engineer, Maintenance of Way, of the 

New York State Railroads. 
H. P. Palmatier 712, is an Electrical Engineer with the Esca- 

naba Traction Company, Escanaba, Michigan. 

The graduates in Civil Engineering for 1912 are now located 

as follows: : 

R. E. Branstad, McClintie Marshall Co., Rankin, Pa. 

A. M. Chuchian, Illinois Central Railroad, Freeport, I'l. 

A. W. Ely, Chicago, Milwaukee and St. Paul R. R., Milbank, 

South Dakota. 
J. R. Jamieson, Chicago, Milwaukee and St. Paul R. R., Mil- 

bank, South Dakota. 

E. R. Hoffman, Gordon and Walker Co., Ellensburg, Wash. 

C. H. Kireh, T. M. E. R. & L. Co., Milwaukee, Wis. 

S. A. Krell, Chicago, Milwaukee and St. Paul R. R., Chicago, 

mM. 
C. A. R. Distelhorst, U. S. Government Engineering Corps, 

Rock Island, Il. 

W. E. Jessup, Los Angeles Aqueduct Co., Los Angeles, Cal. 

H. J. Wiedenbeck, La Clede Gas Co., St. Louis, Missouri. 

L. J. Markwardt, Forest Products Laboratory, Madison, Wis. 

G. L. Mears, Little Construction Co., Fond du Lae, Wis. 

T. W. Reilly and T. M. Reynolds, Highway Commission, Mad- 

ison, Wis. 

L. A. Smith, City Engineering Corps, Madison, Wis. 

H. W. Vroman, Instructor in the College of Agriculture, Uni- 

versity of Wisconsin. 
J. H. Wasson. Railroad and Tax Commission, Madison, Wis. 

Liang Yu, Chicago, Milwaukee and St. Paul R. R., Bridge De- 

partment, Chicago, Tl.
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M. Lora has returned to Cuba. 
H. R. Kroening is in the contracting business in Milwaukee, 

Wis. 

D. P. Falconer, ’05, is now Engineer, Maintenance of Way 
Department, of the New York State Railways, Rochester, N. Y. 

F, E. Bates, ’09, and R. M. Yager, ’09, are with the Bridge 
Department of the city of Chicago. ’ 

L. M. Larson, ’09, is affiliated with Brill and Gardner, Con- 
sulting Engineers, Chicago, III. 

J. W. Dohm, 711, is now Assistant Engineer of the Oliver 
Mining Co., Hibbing, Minn.
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Experienced Engineers Know this Trade Mark. They Know the Quality of Goods Bearing I!. That’s why they use them. 
QUALITY AND REPUTATION SELL OUR 

MEASURING TAPES and RULES 
SAGINAW, MICHIGAN 

THE [UFKIN V4, OLE C: a. New York London, Eng. Windsor, Can. } 
Caereae ere r rere e rere eee creeeeeeecse eee cee ee ee eee e Fal 

OF MADISON, wIs. 

UNITED STATES DEPOSITORY 
Capital, Surplus and Undivided Profits $400,000.00 

OFFICERS AND DIRECTORS 

A. E. Proudfit, Pres. F. W. Hoyt M. E. Fuller, Vice-Pres. 
Frank G. Brown James E. Moseley E. B. Steensland 

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

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

i eee neeusey 

Leveling Rods PR c= Lining Poles 
: . <~™ Ss a . Stadia Rods C— RS e=> Mining Poles 

Common Targets Ss Sa EY =) Rod Ribbons 
Stadia Targets Marking Pins 

Eureka Tape Repairers all devised with a view to requirements in the Field 
Send for Illustrated Catalog 

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

i CO 
J-M ASBESTO-SPONGE FELTED PIPE COVERING 

; : WON’T CRACK, BREAK, OR LOSE ITS INSULAT- 
ds ———- ING VALUE FROM VIBRATION OR ROUGH 
a USAGE. 

It retains its high insulating properties indefinaitely. Pipes covered with it fam can even be walked on without injury. This is because it is made of many (ee —sayerrs of fine paper, composed of pure long fibred Asbestos and a small 
ae i ee quanity of granulated sponge. It has been found in perfect condition after EN | fee) more than fifteen year’s service_on underground pipes. 
re 7 Can be taken off pipes and be replaced without injury. 

OE WRITE FOR SAMPLE AND BOOKLET 

2M" Oliceand Warehouein Ever Lavge Cy”. W. Johns-Manville Co. —————_——eeeeeeeSeeS eae 
_ _ Kindly mention The Wisconsin Engineer when you write. —
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1400% in 14 years, proves conclusigely that Lehigh Portland Cement has the 

quality that satisfies. The care taken in selecting raw materials, proportioning, 

mixing, grinding and fusing enables Lehigh to satlsfy every demand of color, 

strength; and endurance. 

. Write for our Book, 41 Concrete Reasons. 

Lehigh Portland Cement Company 
Chicago, Il. Allentown, Pa. 
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ALL COLORS, WEIGHTS, SIZES 

FOR HIGH TOP BOOTS. 

ALL THE NEWEST STYLES 

We Carry a complete stock of all kinds of winter goods for men’s wear and we 

gaurantee everything we sell ' 

ASK US ABOUT IT !!! 

LEWIS UNDERWEAR IS THE BEST . 

428 State MURRISH Phone 2264 

iii tie renee 

_Kindly mention The Wisconsin Engineer when you write.
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Morgan’s 

illiard | Pool and Billiards 

Everything New 

Morgan Bros. 534 State 

iS 

Pantorium Company | © Hammersmith 
Truly a ‘House of Quality” . 

We are now permanently located in Engraving Company 

our elegant new quarters at 538 State 

Street, and with our) many new and 
modern machines, and improved and up TO 
to date methods, are able to do the most 

satisfactory cleaning, pressing tailoring. Fine Halftones 
We make both Ladies and Men’s clothes 

at moderate prices. Zinc Etching 

We invite you to call and inspect our 

» sample lines. Color Plates 

ole Electro Plates 

— Pantorium Company ee 
“s inp) 

The Ha AFR 116 Michigan puest . 

Phone 1180 Phone 1598 Milwaukee Wisconsin. 

_ ~~ Kindly mention The Wisconsin Engineer when you write.
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A Good Place to Meet 

A Good Place to Eat 

Frank’s Lunch Room : 

Phone 887 815 Univ. Ave. 

Orders Delivered 

an 

Nature is always beautiful. When you have 

had a good look at our spring woolens, which are 

now on display and ready for your inspection, you 

will realize their beauty. We invite an early inspec- 

tion, and it you do not find something to suit you, 

we will have the pleasure of showing you something 

that cannot be excelled. ‘ 

Yours to serve 

ARCHIBALD’S | 
E. C. Tetzloff, Mgr. 

ee 
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Journal “Want Ad” page. [—] z 4 M He } MN “ p 

The leading classified ad- 
vertisement medium jn Suit cases, traveling bags 

. . ladies hand bags, and all 
South-Central Wisconsin is kinds of leather novelties 

The Wisconsin a The Leather Goods Store 
Chas. Wehrman, Prop. 

eT 116 King St. Opp. Majestic 
i 

C. L. BERGER — 

& SONS THE HUB 
> | SPECIALTIES MADISON, WIS. 

Keke for Railroad, The Students 
YY Re, Highways, 

oma Re ? Bridges, and 66 s s . Wage Best“Friend in 
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“vst | the CLOTHES 
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37 WILLIAMS STREET o 
or Solution 

BOSTON, MASS. es f S 
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JOSEPH M. BOYD, Prest. H. L, RUSSELL, Vice Prest. FRANK KESSENICH, 2d Vice Pres, 
CHAS. O'NEILL Cashier IRVING E. BACKUS Asst, Cashier at Branch Bank 

MADISON, WISCONSIN 

Capital - - - - $300,000.00 

Surplus - - - $60,000.00 

SAVINCS DEPARTMENT 
SAFETY DEPOSIT BOXES FOR RENT AT REASONABLE PRICES 

(Branch Bank Located Corner State, Johnson and Henry Streets) 

I amd 

9 GRIMM’S BOOK BINDERY 

Flat Opening Blank Books, Magazine Binding and Library 

Work a Specialty 

Fourth Floor, State Journal Block Madison, Wis. 
115-123 South Carroll Street Telephone No. 469 

e e 

Parsons Printing and 
Stationery Co. 

Best Office Supplies 
and Commercial Stationery 

24 N. Carroll St. 

ee 

’ \ 

Schwoegler’s 528 State St. 
For a Good Lunch 

After the Theatre 

Cut Flowers a Specialty 

ent 
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The University of Wisconsin 
THE COLLEGE OF LETTERS AND SCIENCE offers a General Course in Liberai 

Arts; a Course in Commerce; a Course in Music; a Course in Journalism, Li- 
brary Training Courses in connection with the Wisconsin Library School; a 
Course in Education; the Course for the Training of Teachers, and the Course 
in Chemistry, 

THE COLLEGE OF MECHANICS AND ENGINEERING offers courses of four years 
in Mechanical Engineering, Electrical Engineering, Civil Engineering, Applied 
Electro-chemistry, Chemical Engineering, and Mining Engineering. 

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

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

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

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

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

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

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

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

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

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

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

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

THE SUMMER SESSION embraces the Graduate School, and the Colleges of Letters 
and Science, Engineering, and Law. The session opens the fourth week in 
June and lasts for six weeks, except in the College of Law, which continues 

, for ten weeks. The graduate and undergraduate work in Letters and Science 
is designed for high school teachers who desire increased academic and profes- 
sional training and for regular graduates and undergraduates. The work in 
Law is open to those who have done two years’ college work in Letters and 
Science or its equivalent. The Engineering courses range from advanced work 
for graduates to elementary courses for artisans, 

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

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

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

Kindly mention The Wisconsin Engineer when you write.
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We Make a Specialty of 

The Curtiss Studi College Shoes e Curtiss Studio 

— We photograph anything, 

SHUMACHER’S SHOE STORE | any time, any where 
Madison | 108 State Street 

21 S. Pinckney St. | 

Keep a Smooth Face 
DUAR SIE 

Use Lewis White Cross 

Carl Chomas Shaving Lotion 

Photographer arap 25c 
co 
ET . 

Lewis Drug Store 

PROFESSIONAL CARDS 

CLINTON B. STEWART 
ALVAN E. SMALL 

Assoc. M.Am.Soc.C.E, Mem. West.Soc. Engrs. 

Consulting Hydraulic Engineer ARCHITECT 

Water Power Water Supply Dramage ELLSWORTH BLOCK — PHONES: OFFICE 242 
206 Wisconsin Bldg., Madison, Wis MADISON: WIS: RES. 2615 

DANIEL W. MEAD FERD. L. KRONENBERG 

CONSULTING ARCHITECT 

ENGINEER .. «« 

Rooms 20 to 24 5 5 ‘ 
MADISON, WISCONSIN | ©2?Toll Block Madison, Wis. 

CASSIER’S MAGAZINE 
an ENGINEERING MONTHLY 

One hundred pages of text fully illustrated in each issue contributed by the leading engineers of the world. 

Subscription $3.00 a Year 
Write for attractive clubbing offer 

THE CASSIER MAGAZINE CO., 12 W. Sist. St. New York 

Kindly mention The Wisconsin Engineer when you write.
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CUSTOM TAILORING DEPARTMENT 

Clothes of Style, Character and Quality. 

Fabrics in the Newest, most Effective weaves. 

TAILORED TO PERFECTION—GLAD TO SHOW YOU 

Che Home of the = CHARLIE’S 

Everything that’s new OPEN DAY AND NIGHT 
and fit to wear. We 

cater to the wants of Why pay board by the week 
: when you can eat what and particular 

| when you want to on one of 

College Men | Charlie’s Tickets $3.40 for 
_ | $3.00 

{ | 
) LOTHING 425 State Street 

Nee OMPAN Y | Phone 1131 

BOSTROM’S CONTRACTORS’ AND BUILDERS’ LEVELS 
Outfits consist of Level with Telescope, Tripod, Plumb 

ESS ee rie aierct is an one 
eT STEEL LEVELS, magnifying 10 to 12 

caine D> Wo 9 BRASS LEVELS, hilly fed, Sit 
S—— We 4 BRASS LEVELS, A beng ween, 
ec = : magnifying 16 to 20 diameters, at-..... .... $30.00 

Ss Complete Stock of Engineers Levels 
ea and Instruments 

7S. “IF ITS FROM GROSS ITS GOOD ” 
Mf Sy ie N Ph, Gross Hardware Co. 

4f As if AK S Ney 126-128 Grand Ave. - = ‘Milwaukee, Wis. 
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ENGINEERING AND CONTRACTING 

is the only weekly engineering journal that limits its articles 
and news to civil engineering works. It is therefore able to 
publish more information of direct utility to civil engineers 
than is one which divides its space amongst several branches of 
engineering. 

ENGINEERING AND CONTRACTING 

contains each week 30 pages of civil engineering articles and 
20 pages of news of work which is being planned or for which 
bids are asked. The 30 pages of civil engineering articles are 
carefully classified and published in separate sections for easy 
reference. The principal sections are: Earth and Rock Excava- 
tion; Road and Street Construction; Water Supply ; Sewerage 
and Sanitation; Irrigation, Drainage and Stream Control; 
Steam and Electric Railway Construction; Bridge and Building 
Construction; Valuation of Public Service Properties. The 
items of construction news are similarly classified. 

ENGINEERING AND CONTRACTING 

is by this division into sections virtually a union of separate 

journals each of which covers one class of civil engineering 
work. Tach section is under the direction of an editor quali- 
fied by experience and special study to judge expertly of the 
matter of greatest value and interest to those engaged in the 
class of work covered by his section. A general editorial man- 
agement directs and controls the allotment of space to the sev- 
eral sections to ensure a well balanced distribution of subjects. 

The subscription price is $2 a year. Samples copies of the 

paper and catalogues of our book publications may be obtained 

through the ‘‘Wisconsin Engineer’’ or by application direct to 

608 S. Dearborn St., Chicago, IIl. 

—— 

—"Kinaliy mention The Wisconsin Bngincer when you write.
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ENGINEERING AND CONTRACTING | 

chooses its articles for their direct utility in developing eco- 

nomics in engineering design and construction. Mere narra- 

‘ tion of work done and pictorial general descriptions of en- 

gineering structures are given little space. Economic compari- 

son of designs and detailed methods and costs of construction 

are given much space. Contributions are definitely planned to 

ensure the character of discussion and the kind of data which 

are practically of service to the student of construction methods 

and cost analysis. Particular attention is devoted to cost keep- 

ing, management engineering and valuation of public service 

properties. 

ENGINEERING AND CONTRACTING 

employs the same critical selection to its news of construction 

as it does to its technical articles; the news items are chosen 

for their utility to the contractor seeking work, the engineer 

seeking prices, and the manufacturer seeking markets for his 

machines or supplies. The new section is, however, more than 

a base schedule of projects and contracts; it tells of the progress 

of work and of the doings of contractors covering all the vari- 

ous activities of the civil engineering construction world. 

ENGINEERING AND CONTRACTING 

is working a field cleared by itself—the field of economies of 

civil engineering construction. In this field it has no equal. 

No other engineering journal furnishes the same amount or the 

same kind of information. 

The subscription price is $2 a year. Samples copies of the 

paper and catalogues of our book applications may be obtained 

i through the ‘‘Wisconsin Engincer’’ or by application direct to 

608 S. Dearborn St., Chicago, Ill. 

ee EEE EnENEEENEEEEEEEeeeemeneed 
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When Ordering Motor Controllers 
remember that the largest plant in the world manufacturing motor con- 
trollers is located in Wisconsin. Much of the engineering work is done 
by Wisconsin engineers, employed by The Cutler- Hammer Mfg. Co. 

Cutler-Hammer 
Motor Starters and Speed Regulators 
are made for every type and size of motor. The advice of the Cutler- 
Hammer engineers is offered in solving motor control problems. If you 
are interested in any of the following apparatus, ask us for bulletins on 
the subjects. 

D. C. Motor Starters A. C. Motor Starters . 
D. C. Speed Regulators A. C. Speed Regulators 

Printing Press Controllers Machine Tool Controllers 
Pump Controllers Ventilating Fan Regulators i 

Dynamo Field Regulators, ete. 

The Cutler-Hammer Mfg. Co., Milwaukee 
Largest Manufacturers of Controlling Devices in the World 

Kindly mention The Wisconsin Engineer when you write.
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will pay for a 

Life Membershi 
in “The Co-op’’-the store owned 
and operated by the students --- 

and a 

WATERMAN, PARKER 
RIDER or CONKLIN 

will be given 

A dividend of 17% in trade and 10% in cash 

declared last year. 

Get our free booklet with college songs, football dates 

and explanation of how to join the students’ store. 

If not interested in our membership plan enquire in regard to 

our rebate plan for non-members. 

JOIN NOW 

University Co-operative Co., 
504-508 State Street 

i
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Know a good Machine when they see it 

And they see it when they see 

One of our 

Rebuilt Typewriters 

Buy one on 

THE INSTALLMENT 

PLAN 

A little down and a little 

Each Month 

College Book Store 
Corner Lake and State Sts. 
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