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Glorifyi he Nation’s P 
Us the careful scrutiny of the Congress set aside the height limi- 

Fine Arts Commission, the Board tation of zoning laws by special act, 

of Engineers, the Building Inspector, so that the building could be of maxi- 

various civic organizations, the District mum usefulness and still conform with 

Commissioners and Congress itself— the symmetry of the adjacent sky line. 

the National Press Building is now The financing of this undertaking 

being built in Washington, D.C.,asa has been very impressive—$6,000,000 

monument to the Press, and to serve as worth of bonds were oversubscribed 

headquarters for the National Pressand 300% by a mighty response from 

as an office building. every section of the country. 

| The elevator installation consists of seven (7) Otis Gearless Traction Elevators with 

\ Unit Multi-Voltage Control and Car Switch operation at 450 feet per minute, six 

(6) of these elevators being used exclusively for passenger service and one (1) as a 

{ service elevator. There is also a small dressing room elevator and a sidewalk elevator 
g 
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| oTI1S ELEVATOR COMPANY 

| Offices in All Principal Cities of the World 
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In Passing 
God in all Thy majesty, Light a star from out Thy space, 

Father from your seat on high, Show us where swift failure lies, 
Ruler of the land and sea~ Smile upon us from the high place, 
Help us ere we die! Keep always clear our mortal eyes. 

Guide our footsteps wandering~-drifting, | Open wide the gates before us, 
Fling down pathways forgour feet, Show the vistas of the years, 
Make us constant, never’ shifting, Make us humble, self-victorious, 
Help us each long day to meet. First as men~then Engineers!
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By James A. Scuap, C. E.716 

The Gypsum Industries 

Th use of gypsum dates back to ancient times. Chemical Nature of Gypsum 

In the construction of the Pyramids in Egypt, a : , . 

gypsum plaster was used, and according to investigators Gypsum is hydrous calcium: selphate with two mole- 
the plaster is still in good condition after nearly four cules of water of crystallization chemically combined. 

thousand years of service. Mr. C. F. Columbia, in an its chemical formula a8 CasOe-t'2H,0: When pure; 
article which appeared in the issue of “Cement, Mill, it contains 79.1 per cent of calcium sulphate (CaSO,) 

and Quarry” dated August 5, 1919, refers to this as and 20.9 per cent of water (H,O). ; When partially 

follows: dehydrated by means of heat, approximately one and 

Gn the masonry of th ramid last one-half parts of water are driven off. The resulting 
of the pyramids, sum plaster t fe wet , 55 wae 

was constantly deed. both pe filling re ne a bed- product is the hemihydrate (CaSO, + %H,O). This 

ding, and for levelling up hollows in an uneven process of dehydration is known as calcining. The uses 

rock face. The people of those days were not much to which the calcined product may be put in building 

given to frills, but no : = sa - — = canstruction are determined 

one will deny that their “ ie en ci by the degree to which the 
work possessed the fun- = _— icinati is carried damental merit of en- = ae zn Pe calcination 1s carried. 

durance. When Belshaz- ere ay i eee ee ce Mining of the Mineral 
zer, over 2500 years ago, _—. ~ ee a a te < ee c ng f . ‘ . 

saw the handwriting on a Sat iis oe ae Ae ae ee _ Supsunn is abundant 7 
the wall which foretold ie Bee fo | Europe, Asia, Australia, 

the doom of Babylon, it ea a al ms Re gate Canada, Alaska, South 

was upon the gypsum ee. Seo. be America, and the United 

Bis oe oe a sa ee es States. The term “plaster 
a : Pac ee Oe Pe f Paris” 1 
the mysterious hand ‘ 73 Le Ee Le i ey or Faris © Orman OM ¥ 

which the book of Daniel - Ee: ES ee) A ese in j pes applied to calcined gypsum, 

speaks of, traced out Pi Pm cis. pape ace owes its origin to the 
Belshazzar's sentence of [P= ae a we, Ted oh sealers Wa Be existance of the large de- 

condemnation on the ee * tae AG > tet Sail posits at Montmarte, which 
night of the ill famed ‘near Paris. 1 " 
banquet, as the sacred Figure 1 is near aris. In our 

writer states, ‘on the country, the gypsum prod- 

plaster of the wall.’ And where the gospels speak ucts commonly used in building construction are pro- 

of ‘whited sepulchres’ they refer to vaults which duced from mines and mills located in Arizona, Cali- 

were made of gypsum plaster. fornia, Colorado, Iowa, Kansas, Michigan, Montana, 

The Temple of Apollo at Bassae, which was built in Nevada, New Mexico, New York, Ohio, Oklahoma, 

400 B.C., bears witness to the permanent structural Oregon, South Dakota, Texas, Utah, Virginia, and 

qualities of this product. During the time of Pliny, Wyoming. The largest producing — states are New 

the Greeks were users of gypsum. This naturalist York, Towa, Michigan, Ohio, and Texas. Gypsum is 

(23-79 A. D.) refers to gypsum in his writings of obtained also from Alaska and is imported from Nova 

ancient history, and describes the removal of a beautiful Scotia, New Brunswick, and Ontario in Canada. 

gypsum plaster frieze from Lacedaemon to beautify a In winning this non-metallic mineral from nature, it 

public building in Rome. is either mined or quarried, depending upon the location



262 The WISCONSIN ENGINEER Volume 31, No. 8 

of the strata with reference to the surface of the earth. In 1920, 3,129,142 tons were mined and by 1925 the 
The rock is blasted and taken out in sizes that are annual tonnage produced had risen to 5,678,302 tons, 
convenient to handle. (Refer to Figure 1). It is then exceeding all previous records. From these statistics 
loaded in cars, and hauled to the mouth of the mine it is seen that the production of gypsum in this country 
from which the material is hoisted on an incline or in 1925 was almost twice as much as it was in 1920 
in an elevator to the headhouse. From this point the and approximately 2,530 per cent greater than in 1896. 

General Uses in Building Construction 

. That gypsum has the characteristics necessary for 
; successful use in building construction, is indicated by 

; ee , , the constantly increasing demand for this product for 
fg sie a oe SS . such purposes. This product is used mainly in gypsum 

cogs PE Duis, ee _ Eg oe a — plasters, in the construction of floors and roofs, for 

* " = . a a oe po the —— of rectal steel, for Breproot par- 
le ~ eee eee Br gh titions, for gypsum board products, and as an insulating 
fe "She 33a eee ee material. It is used also to some extent in bearing 
. de Myc = es wall construction, 

et i ph Bp, , Gypsum Plaster 
— a " F 1h oe. |: In order to give proper service, plaster must possess 
a a a Saw oP ee a =¢| certain characteristics which may be listed as follows: 
a pt Pt Ro , ei 1. There must be adequate adhesion to the base to 
aS = ai Sy So << snip eal which it is applied. 
Ree Oy: QS Se 2. It must possess the necessary structural strength 
ee , a al a to enable it to resist the ordinary abuses to which 

Reure 2 it will be subjected. : oo 
3. It must set quickly so as to permit the application 

of trim without delay. 
rock is conveyed to a gyratory crusher which crushes 4. It must have appreciable fire resisting qualities. 
it to three inches or less in size. From the gyratory 5. It must be a relative non-conductor of heat so as 

crusher the material is delivered to a pot crusher where to Drevent the spread of fire by conduction and 
_ : : also to provide insulation. 
it is further reduced to three-quarters of an inch in 6. It must be easily mixed and applied and readily 
size. In operation, the pot crusher resembles a large obtainable. 

coffee mill. The rock is then conveyed to the dryers The fact that about eighty-five per cent of the plaster 
where the surface moisture is driven off. The next used in this country, is gypsum, is abundant proof that 
process is the grinding of the rock to the fineness gypsum plasters possess the requirements mentioned 
desired by means of buhr stones, Raymond mills, or above. Its superior qualities are recognized universally. 
hammer mills. The ground gypsum is then fed into Concerning the fire resisting qualities of this product, 
steel kettles cylindrical in shape, or rotary calciners. it is interesting to note that the rating of the Under- 
The usual size of kettles is from eight to twelve feet writers’ Laboratories on metal lath and plaster was 
in diameter and in depth from eight to ten feet. Kettles determined from tests in which gypsum plaster was 
of this size hold from eight to fifteen tons of raw used. 

» material. In these kettles, or calciners, the material Gypsum Floors and Roofs 
is calcined, in which process approximately three-fourths - : ; 

of the water which is combined in the rock chemically Gypsum floor and roof consiruchons may be either 

is driven off by the application of heat. Calcination Pre-cast or poured-in-place, or of the reinforced sypsin 

requires approximately two hours and the resulting Suspension” system, or of slabs or tiles in which the 

product is known as stucco, plaster of Paris, or calcined sypstm acts structurally, . : : 

gypsum. It is from finely ground gypsum, which has In the reinforced AUSPENSIOn system the design | 18 
been ealdined to the proper degree, that the most im- based on the same principle as that of a suspension 
portant gypsum building products are made. bridge. This type of construction consists primarily in 

. . the use of steel cables placed in suspension. The loads 
Tremendous Growth in Production are carried mainly by the steel cables, the gypsum 

The use of gypsum in building construction is be- slab acting principally as a filler. The slab is made of 
coming increasingly more important, which is evi- eypsum fiber concrete which is a compesition of 

deneed by the steady growth in the quantity Gajcined gypsum and not more than fifteen per cent by 
of this mineral mined. In 1896 the production of weight of wood chips, excelsior, or fiber. The stress 

gypsum in this country amounted to 224,254 tons. in the suspension wires or cables is determined by 

By 1906 this annual production had increased to the following formula: 

1,540,505 tons and in 1916 to 2,757,730 tons. Since the . L 

conclusion of The World War there has been a phe- T=— vi 16a 

nomenal increase in the annual production of gypsum. 8d
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In this formula “T” is the maximum tension in the on August 15, 1913 at Columbia University for the 

cables per foot width of span, “w” the load per square City of Toronto, Canada. In May 1926 a poured-in- 

foot, “L” the clear span between supports in feet, and place floor slab, of the type in which the gypsum acts 

“qd” the deflection or dip of the wires or cables at the structurally was subjected to such a test at Columbia 

center of the span in feet. Poured-in-place gypsum University. As a result of the numerous tests which 

floors and roofs have been used in this country for have been conducted the use of fireproof gypsum 

| more than twenty-five years during which time a great _ 

deal of construction of this type has been installed, an ie a a al 

illustration of which is shown in Figure 2. The Federal tT i ae oe 3 4 

Government early recognized its merits and after thor- HL | ee ak bey a (See | 

ough tests adopted this system as standard for many it A | Me Ps aren =i 

types of buildings. ata | rT a a ihe 

Of more recent development are the several types |f ote | - ee \e A hil \ im: 

of pre-cast and poured-in-place constructions in which poe. Tee Whos ea. 
a . MONT Rs Be ete fi 

the gypsum acts structurally. These are designed y Ee meg As) | 7 SL 

in accordance with the accepted formulae for rein- SS Pare ws [. 

forced concrete as recommended by the Joint Com- a b | ore i: ed ie ag 

mittee on Standard Specifications for Concrete and bt oF us at rp Pa yee , } 

Reinforced Concrete with the exception, of course, eee “a “es Rh ee 4 

that appropriate working stresses are used. In such oy 2 < ; at ee ee Fa y 

construction either neat gypsum, gypsum fiber. concrete, eo Baa Soe pag h 4 

or gypsum coarse aggregate concrete is used. Neat eo eS ees os ee é s 

gypsum is a calcined product which has been pro- - ————————_—— : 

cessed in a special way and is used without any aggre- Figure 4 

gate. Gypsum coarse aggregate concrete is a concrete 

which is similar to Portland cement concrete except floors and roofs is provided for in the building codes 

that a special gypsum cement is used. The concrete is of the more important cities throughout the country 

mixed in the following proportions which are volumetric: and_ is approved officially by such organizations as 

11% parts of neat gypsum the South-Eastern Underwriters’ Association, the Bos- 

1 part clean, sharp, well graded sand ton Board of Fire Underwriters, and the Western 

3 parts ‘of coarse aggregate. . . Actuarial Bureau. 
The coarse aggregate may be steam boiler cinders, 

crushed and graded blast furnace air-cooled slag, graded Gypsum Block Affords Adequate Fire Protection 

gravel, or broken stone. For a long time, the fire resistance of gypsum build- 

ing products has been recognized in the fireproofing cf 

i Tee structural steel by the use of gypsum blocks. The 

‘ ace Re j excellent fire resisting property of gypsum blocks and 

a: _ at 4 e 4 i all gypsum products is due in a large measure to the 

tea ee 5 t if, fact that gypsum possesses a certain characteristic 

i ww At iy I b x . inherent in no other material, that is, it provides its 

ry aa ; | fe h i own “sprinkler system.” When fire attacks gypsum 

J her 7 f-ie: ‘we Se construction, the material calcines and the water of 

4 2 AG co PB Vo eo crystallization is driven off slowly, leaving a ateaniy 

a Ce 4 4 a | re mass which acts as a blanket on the uncalcined por 

= ae Ui Le “| tion. As long as there is any water of crystallization 

a : “ o ‘Lacan he ol left in the material, the temperature on the unexposed 

ae ; se p08 we 3 Sj a ae side can not exceed 212 degrees Fahr., the boiling point 

os a. | tena a of water, regardless of the temperature on the exposed 

*) sadn} side. nai 
4 — _. tee i That gypsum possesses the necessary characteristic 

A | ee ee ra to make it adequate for fireproofing purposes is shown 

Ea a in Technologic Paper No. 184 issued by the United 

Figure 3 States Bureau of Standards. This publication deals 

: with the fire tests of building columns conducted jointly 

Successful fire, load, and water tests have been by the United States Bureau of Standards, the National 

conducted on gypsum floor and roof construction, the Board of Fire Underwriters, and the Associated Factory 

earliest of which was a test on a poured-in-place sus- Mutual Fire Insurance Companies at the Underwriters 

pension floor slab for the Bureau of Buildings of New Laboratories in Chicago. These tests extended over # 

York City on May 20, 1897. Another fire, load, and period of four years and the results were published 

water test was conducted on this kind of construction (Continued on page 286)
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RADIO FREQUENCY AMPLIFIERS 
(Amplification-Frequency Characteristics. ) 

By GLENN KoEHLer 
Instructor in Electrical Engineering 

MONG the many useful applications of the three At low frequencies the internal capacitances which 
A element vacuum tube is ‘the audio frequency exist between the plate, grid, and filament of the tube 
amplifier. The function of an audio frequency ampli- have very little effect upon the amplifying properties 
fier in a radio broadcast receiver is to amplify the audio of the tube. The theory of the tube as an amplifier at 
frequency voltage which is made available by the low frequencies is as follows. When an alternating 
detector tube. This voltage is generally too weak to voltage is impressed across the grid of the tube, the 
operate the loud speaker, so it becomes the duty of the action of the tube is such as to amplify the voltage 
amplifier to boost up the voltage to sufficient strength by a factor. This factor is called the amplification 
for satisfactory operation of the loud speaker. If the constant of the tube. It depends upon the spacings of 

loud speaker and other parts of the radio set respond the plate, grid, and filament, and the size of the grid 
equally well to all frequencies of the same voltage over mesh. This new voltage is made available to the 
a range of 30 to 5000 cycles, which is sufficiently large external plate impedance through the internal plate-to- 

for broadcast reception, then it is also desirable to have filament impedance R, of the tube. 
an amplifier which responds alike to all frequencies If E, is the voltage which is impressed upon the 
in this same range. One requirement, then, of an ideal grid of the tube, the tube acts as an alternator of Ei 

amplifier, ig that it have a voltage amplification-frequency generated volts. The internal impedance R, of the 
| characteristic which is independent of the frequency tube is in series with the voltage E; and the external 

over a given range. It is one purpose of this article to impedance Z,. Consequently, the general expression 
exhibit the frequency characteristics of some of the for the output, or plate-to-filament, voltage, E,, is 

different types of amplifiers which are in general use M EZ, 

for radio broadcast reception. A further purpose of given by the expression, E=\V (Ry+Ro)?-+X02, where 

the paper is to point out why most amplifiers depart X, and R, are the reactance and resistance of the 

from the ideal, and why it is desirable to have some impedance Z,. The voltage amplification, which is 

departure from the ideal. defined as the ratio of the output voltage to the input 
The diagram of connections for a general type of E, Zo M 

audio frequency amplifier, is shown in the upper part voltage, becomes —=V(R,+R,)? PX. = voltage aie 
of Fig. 1. The stages are numbered from the output E, 

side. The resistance R, represents the output resistance, — plification. 

which for broadcast reception would be an ideal loud The maximum voltage amplification of a tube is 
speaker. Four types of coupling elements, which can be equal to M. This value can be obtained when the 
used between stages or tubes, are shown in the lower external impedance is equal to infinity. Such a value 
part of Fig. 1. The names which are applied to these has no practical significance but is important  theoret- 
four types are as follows: Type 1, resistance coupling; ically. The two full-line curves of Fig. 3 show how 
type 2, impedance coupling; and types 3 and 4, trans- the voltage amplification of a tube varies with the 
former coupling. ratio of the external to the internal plate impedance.
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The ordinates of the curves are plotted in per cent of to the internal resistance of the tube. If the reactance is 

the maximum voltage amplification M. The upper inductive, it will be directly proportional to the fre- 

curve represents the case of an external impedance Z,, quency. Suppose now, the frequency varies over 

while the lower curve represents the case of Z, equal such a range as to cause a 1-10 range in the ratio 

to a resistance R,. The voltage amplification for any of external reactance to internal resistance. From the 

kind of an impedance Z, lies between corresponding proper curve of Fig. 3 we see that the voltage ampli- 

| ordinates of the two fulltine curves. If the constants fication will have a maximum variation of about 30%. . ‘ 

M and R, of the tube are known for particular steady On the other hand, if the inductance were tripled, 

or D. C. grid and plate operating voltages, the voltage — the maximum variation in voltage amplificatien would 

| amplification for a given external plate impedance can be only about 5% over the same frequency range. 

| be determined from the curves of Fig. 3. The following 

| table gives the constants, at certain operating voltages, 7 ce Te | Toa 

| for the tubes which are in general use in the audio Pee el Se 

frequency amplifier and power output stages of broad- pee 

2 f (ee a ra PO ee 
rts nome | Mpgintoe | ine | ga | pam | corte acer eo tino | vs ah, |i rao 3 crernee a an en ss i Se ae 

cx 299 | 72 20,000 | — 4.5 | 90 1.75 HG ee - 

Hi eee 
cx12 | 66 16,700 | — 4.5 | 100 34 ee .hhm,DrDUmhUm an 

by ict ese ame ana 
CX 301A | 8.5 8,000 | — 4.5 | 185 8.0 Ce hrmrrrrC—sC 

135) 20 [nee eet een eerie treed 
Daven Mu 2019.5 50,000 — 15 | 135 2.0 Gitte wesw 

cx 220 | 38 11,000 | —22.5 | 135 42 Figure 3 

CX 112 4,45 3,575 | — 7.5 | 150 16.5 If the variation in voltage amplification with fre- 

quency over a given range is to be very small, the ratio 

CX 871 2.75 2,400 | —37.5 | 180 26.0 of the external impedance to the plate resistance must 

TABLE 1 be large at the lowest frequency in the range. Con- 

wi ti Lj ‘ane Co sequently, the tube which has the lowest internal re- 

hen the external imped ance of the plate circuit 1S sistance, will give the least variation in voltage ampli- 

a resistance R,, there is practically no variation of fication with frequency for a given value of external 

voltage amplification with frequency over the entire impedance. This statement is illustrated by Curves 

audio frequency range. On the other hand, when the 4° B, and C in Fig. 4. All three curves were taken 

with the same impedance, but with different tubes. 

Curve A was taken for a CX-299 tube, which has an 

internal resistance of 20,000 ohms. Curve B was taken 

Sioned A Ay for a CX-301A tube, which has an internal resistance 

l “| 1 * mo of 8000 Ohms. Curve C was taken for a Daven Mu-20 

eG eH eo es tube, which has an internal resistance of 50,000 ohms. 

| =, - / i. i Upon comparing the ratio of the amplification at 40 

x =" cycles to that at 1200 cycles, for the various tubes, we 

* : see that the CX-301A tube shows up a little better 

ie | (pirat feagee) Fane than the CX-299 tube and considerably better than the 

e fi mo ar Ue Daven Mu-20 tube. 

‘toe Typed. = Type 3. «Typed. The internal plate resistance alone is not the criterion 

as to whether a tube will perform well as an amplifier 

in a multi-stage unit which contains impedances in the 

plate circuits. For an impedance-coupled amplifier 

Fic. 1—Diagram of Connections for a General Type three stages of CX-299 tubes are required to give about 

of Audio Frequency Amplifier with Symbols for the same average voltage amplification as can be ob- 

Four Types of Coupling. tained by two stages with Daven Mu-20 tubes. If A 

is the ratio per stage of the amplifications at two dif- 

external impedance is a reactance, X,, there is under ferent frequencies, then A“ is the overall ratio for an 

any consideration some variation of voltage with a fre- amplifier of n stages. For a given overall amplification 

quency range, which may be large or small, depending it will require more stages of tubes with low amplifica- 

upon the change in the ratio of the external impedance tion constants than of those with high amplification
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constants. As a usual thing, tubes with high ampli- cycles. Curves A and B do not show such a change, 
fication constants have correspondingly higher internal because the impedance remains several times the tube 
resistances. Hence, it may be better to build up the resistance at the highest frequency shown. 
amplifier with tubes having a lower amplification The alternating voltage, which is made available 
constant in order to have good performance with fre- across the external impedance of the plate circuit, can 
quency. As a matter of fact, three stages of imped- be passed on to the grid of the next tube by a coupling 
ance-coupled CX-299 tubes show up quite a bit better condenser and grid impedance, or by a transformer. 
than two stages of high-mu tubes. The purpose of the coupling condenser is to keep the 

Another factor, which is favorable to the tube which steady voltage of the plate off the grid. This method 
has the lower internal impedance, is the behavior of causes a reduction of the output voltage in its delivery 

: to the next grid. This reduction increases as the 
ee frequency decreases. Consequently, this method of 

eee CC coupling also tends to discriminate against the low 
| ee ae eee frequencies. However, by the proper choice of grid 

ere er | Eat at eo resistance and coupling condenser it is possible to 
eee fa slo Spell teat || make this discrimination almost negligibly small, as 
ay a CD er eee pecs eae, compared to that which is caused by a decrease in 

| PEE eee aes ae Ea He amplification with a decrease in the external plate 
Ey I rm as ee ae a Tee impedance. A coupling condenser of 0.1 microfarad 

| ! J: Hee E : EH ee Ee : and a grid resistance of 500,000 ohms, causes a maxi- 
| l | eactat lee dada de ee Le mum reduction of only 0.5% between 30 and 5000 
Po eed lend teh apart pac cycles. When a 250,000-ohm resistance is used, the 
mis ya yt es Pere i maximum reduction is about 2.2% over the same 

CEPERST TTS) [7 Eee Ja Te frequency range. 
Loi fe LP ra | dae Te eae a, ee [| es Pignre 4 ee 

; wo . oe tee . impedance coils with frequency. All the impedance Weta! oe 
coils and transformers which the writer has had occa- ea E ee 
sion to test have shown a change from inductive re- Tae ee 
actance to capacitive reactance somewhere in the audio | aoe ee 
frequency range, due to the distributed capacitance mi ge EN 
of the windings. At the frequency at — which 8 ee | 
the change occurs, the A. C. resistance becomes mi ne et 
very high and thereby keeps the impedance high. Be- ee 
yond this frequency, however, the impedance falls off Fe 
quite rapidly. Tf, then, the tube has a high internal aS eee 
resistance, the amplification will fall off as the frequency ite ee eae 

Pe Ts ey PE i eae os 
Pete LTE BE (a aca The size of the coupling condenser and external 

eet FEeH LEE ta Eee //| grid resistance are limited also by an action which is 
Pe = a ce ea popularly called “blocking”. Blocking is due to the 
bageek Ee fo oT eo ue ||| charge which collects on the coupling condenser by “EE Eye oe le Soe eae le partial rectification of current which may take place 

ee oa Pe oa _|| in the plate circuit or the grid circuit or both circuits. 
Haren era A ae ee Se When the coupling condenser becomes charged, the 
4 ht za Lo eee steady grid bias voltage is shifted. This shift may be 
Pe ret Cee large enough to make the tube distort the wave form 
0 / a : hr or even render the amplifier inactive. Blocking is often 7 tial a very serious if a resistance coupling is used between 
a L oe ee the detector and first amplifier. Blocking can be 

- ———=_ eliminated by reducing the size of the coupling con- 
Figure 5 denser or the grid resistance to the point where the 

charge leaks off fast enough to prevent any accumula- increases beyond this change-over point. This is ex- tion. This procedure also tends to increase the per cent hibited clearly by curve C of Fig. 4, which shows a reduction in voltage from plate to grid. 
decided falling off in the amplification beyond 2000 (Continued on page 290)
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SMALL TELESCOPE AT WASHBURN 

OBSERVATORY COMPLETELY REBUILT 
| By J. H. Kurr, 29 

N achievement of considerable interest to the The instrument is also equipped with a setting dial 

L \ astronomical world has been the complete rede- located directly above the hand wheel, which is very 

signing and rebuilding of the small six inch telescope unusual for an instrument of such small size. It con- 

at Washburn Observatory. Both the designing and sists of three parts, an inner face, an outer dial, and a 

rebuilding was done entirely at the University shops. pointer. Both the inner face and the outer dial are grad- 

The designing was done by O. [E. Romare, mechanician uated into twenty four parts according to the sidereal 

at the University. Mr. Romare has spent eighteen years clock. The outer dial is stationary, but the inner one 

of his life at the Yerkes Observatory as mechanician is attached to the clock. The pointer moves with the 

and thus has gained expert knowledge in astronomical polar axis which is connected to the large hand wheel 

instruments of all kinds. Several of the devices installed and to an electric slow motion drive which is run by 

on this telescope were entirely Mr. Romare’s own an alternating current motor and a system of reducing 

invention. The actual con- gears. This is located be- 

struction work was practi- sa 3 es q low and slightly to the right 

cally all done by M. H. [f Seer ee of the setting dial. By means 

Kidder, also in the Univer- — ] : of these attachments, it 

sity shops. —— ae oss : is possible to turn to any 

The telescope as rebuilt a : aN certain star after one star 

is now by far the most Lf jibes % has been located, without 

elaborately equipped instru- 1 4 b : the use of a time piece. 

ment of its size in the yee The history of this small 

world. The instrument is 7 a Lae ae \ instrument is also of inter- 

equipped with all of the 7 oi aN est since at one time it was 

devices usually used on cream : aN \ recognized by scientists as 

only the larger telescopes, ae y Be the most famous telescope 

fifteen inches and larger, a Be Pie \ in the world. In eighteen 

besides the new features oe ce )) hundred and seventy, S. 

which Mr. Romare has de- ad . , he Ta . W. Burnham, a world 

signed. Both axes are we E eel 5 . XN authority on double stars, 

equipped with automatic E aN oa with the use of this small 

stop, electrically driven, and 3 ' ie I Ss instrument, again and 

operated from a small : om i | again discovered new 

switch, which is hanging : a FI § double stars that had been 

from the telescope at a - Veg HY overlooked by observers all 

convenient place for the ge vy, ih over the world who were 

observer. It consists of a Ve J a = using much larger and bet- 

button that clamps the in- ~ ter equipped instruments. 

strument in correct ascension the first time that it is His work was somewhat better known abroad due 

pressed, thus connecting it to the clock drive which to his success in determining the duplicity when the 

causes it to follow the path of the star, and unclamps the components were too close together to be obtained by 

instrument the second time it is pressed. This is an en- ordinary methods. The instrument was used at Yerkes 

tirely new feature, and is the first time that anything of Observatory up to eighteen eighty one when it was 

its type has ever been used. The instrument is also purchased for the Washburn Observatory. It again 

equipped with a specially designed clock, every part of came into fame when it was used by Geo. C. Cumstack 

which is run on ball-bearings. This is a feature that in a determination of the aberration of light, or the 

has been seldom used, due to the great accuracy required apparent shift of the star due to the motion of the 

to prevent any lost motion caused by wearing of the earth in its orbit. Since that time, no important research 

ball-bearings. The clock keeps sidereal time, and will work has been done with it. 

run for a period of three and one half hours without According to Professor Stebbins, the reconstruction 

attention . The clock drive is attached to the axes so of this small instrument was merely an experiment to 

that the telescope will follow the path of a star after determine the success of the various new devices which 

it is first brought into the line of sight, and then were installed. Now that it has proved a success, new 

clamped by the automatic clamp. (Continued on page 284)
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= 

i ERIN GO BRAUGH! 
re a oe gee ne 9 eee IT + ee alg ST. PAT VISITS ro. havin A a ja t } Me 

a Re ee ee i : fp es a A MADISON 
a Se eee 
Be an ah Oe ee 

ATI in the afternoon of Saturday, April 23, a group neers’ national anthem “St. Patrick Was An Engineer”. L of tired and dusty travelers were seen wending ‘The turnout of the band put heart into the entire proces- their way slowly along State Street. They were closely sion and did much to make the day the success that 
huddled, and in their center was one of the weaker it was. 
ones whose clothing was in sad dis-array and who The Blarney Stone was brought forth from its held grimly on to the remaining trouser leg of his hiding place and escorted by a strong body-guard in two-pants suit. As they slowly turned into Irving the place of honor immediately preceding the Gintleman Court and set out on the last lap to. the Lawyers’ from Oireland. 
haven of rest, they repeated in unison the lesson they As the parade passed along its route many lawyers had so recently learned from the Engineers: “St. Patrick were seen, but they were so busy fighting off the was an engineer. He was! He was! You're d - - - squirrels with their canes that it is feared they missed right he was!" For the lawyers had at last been the better part of the festivities. It is reported that convinced, they had a reception committee waiting on the roof of 

All of which is in the way of saying that we had DeLonge’s studio, but the boys fell asleep about an our St. Pat's Parade — one of the best in many years. hour after sundown and they haven’t been heard 
The day was fortunate, the weather left nothing to be from since. . desired, hundreds of spectators lined the streets, and After the usual song of defiance in front of the the engineering spirit was at the highest point it has P. A. D. house, the parade ended on the lower SAnIPHSs reached this year, and for many years. where the Blarney Stone was duly Kissed and the prizes 

: An unusual amount of interest was shown this year, awarded as announced oe this arhcle; 
and several firms donated trucks to be used as floats. There was to be a rift in the liste, However, for a ‘ i. . crowd of bad, bold boys from the Law Schocl came over 

“AIL things are fair in love or war,” — and in elec- to sneer at our holy rites. They talked right out loud tions, as the miners would add, for they literally bought in Sunday School, so the vigilance committee found it 
out the St Dat elections. Harold C. Weiss, their suc- necessary to take them down and rub sand in their cessful candidate, is the first miner to ever attain the hair. It was a friendly, free-for-all scrap, and there 

| honor of representing the patron saint for the were no casualties outside of a few broken canes and 
(ay, Mthough, he is not a true Irishman, he was so the embarrassment of one of the legal luminaries, who camouflaged by his paint and costume that anyone who lost some clothing in the shuffle. 
knew him had difficulty in recognizing him. In fact, so The staff of the Wisconsin Engineer was on the job well costumed was he that it was with difficulty that he all during the day, and several perspiring reporters Was restrained from petting the large green snake which turned in their observations, as follows: 
a drawing class had entered, and from pushing aside KOK Ok Ok ok ok Ok 
the swinging doors of the “Last Chance Saloon”, Weiss The A. S. M. E. came across with a clever take off showed the progressive spirit of a true miner when he on Professor Meiklejohn’s proposal for a model decided to ride in a Marmon this year instead of the college. The float, entitled, “Meiklejohn’s Modern 
traditional “coach and four”, College,” displayed such signs as “Only dead people 

A very satisfying feature of the parade was the band. study dead languages” and “Philosophers are too lazy Bandmaster Denison rustled together about thirty to study the sciences.” This float won first prize among pieces of good music, largely recruited from the Uni- the engineering societies. 
versity band, but all engineers, and equipped them se 2 o Bo 
with natty white uniforms. He himself strutted proudly “Engineers know your oil. Read the Wisconsin Engi- 
at their head with quite a professional air and lead necr”, said the sign carried by Bob Homewood, last 
them in a number of good marches, including the engi- year’s editor of the Engineer. His protective covering
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would have been enough to withstand any amount of — 
egg throwing. ee ae te 

KOK Ok Ok ok kk a } : ies '- 

The shyster crew that “won at ’Keepsie in 55 B. C.” 4 4 7 ' a | 

rowed their way around the square and down Langdon ’ Pe in i 

St. in wash tubs. After seeing their efforts, it is . ft 4 a. 4. 4 si am - 

reported that Dad Vail is ready to shoot any lawyer tt pa M 4 3 < ~ ee Fi ayy! 7 

who comes out for crew. The A. S. C. EE. put on this an ae af a< . A: 

float. esi. memy NE ENG INEER s 

The gay life on a floating university was portrayed 4 ay a | WEN CARs 

by Kappa Eta Kappa, winning first prize in the s oa i never et iy 

fraternity competition. Such slogans as “Our co-eds _ Bea, Cau ANT RAW . 

even hug the shores” and “‘If there is anything in you, : ne —n TLS a 

an ocean trip will bring it out” were displayed and ; ee eeu een 

carried out in pantomime. bl te sis aonateetbahieicex vernal ec 
Kk kk Ok Ok OM te he . ray 

A satire on the Arden Club won second place for oe i 

Delta Sigma Tau. A discussion group was portrayed ; - PN ee ce 

about a table on which were several bottles of beer. pe | a 

Pica FE eee ee . The frosh turned .out in full force. The shyster 

a on ay dhe denne cee cee ao = band, St. Pat and his snake, and the monster slide 

“ ao enone ao “2 88 rule were outstanding. 
was “America for Americans and Wisconsin for ** © * KK * 

Engineers.” es oem Ben Hur was on deck, a la modern, two motorcycles 

a . * eee . . serving as his fiery steeds. 
Phe Miners’ Club portrayed the ‘Last Chance Saloon” e oe ok ok RR 

in which the pet es ee —— Did you notice that Vernie Schulz, ¢'30, almost 

“T conquered the people's pocketbook,” shouted the meen fl ilapicuted fiat (NG, G2RPr ie) simeding 
, 7 on the corner of State and Park streets? 

gladiator in a gladiator costume of some unknown 28 8 wR OR OK 

period. _He carried a spear on which was painted The “fire and brimstone” conveyance of the miners 

“Hot Air”, showed how all good lawyers are carried to the happy 

= ze 5 hunting grounds. Two sons of St. Pat, with pistols 

pom y . 4 ™“¢ * at their sides, are necessary to protect the poor shyster 

eS Bd i 4 from the attacks of the venomous snakes who live 

ae 4, ” ail g ‘is . along the banks of the river Styx. 

ee ae ee tthe. Ok OK Ok ok kk 
a  & 

\ aay >Re . i. The miners sprang a march on our c!d friend Happy 

r \¥ i & F Hooligan by annexing his favorite mule, Maud, during 

i \ ‘* yi Ay ’ so the parade. Good work, boys. Maud’s safe, Happy. 

icy am A 4 : In any event she served a worthy cause. 

was ESN : 3 KOK Ok Ok OR Ok ok 

a j Davis and Eggert certainly set all the Haresfoot 

a . y beauties to shame as they escorted the “Lawyers’ Goat”, 

p % bay ——_— “a *| personal representative of the shyster crew, down 

i‘. apie bs i a University Avenue. 

ea : econ ee 
fey i oo Wee Gh We've had definite proof that gentlemen prefer, not 

ig ear : aes ae black heads, nor even blondes, but red heads. We've 

si cael emmmaianaantial seen Roy Jordan transformed into one over night to 

y a a2 grace the amphibian craft of the A. 1. EF. E. 

<i ie eS ms ; ‘ - — 6 i Ronnie Smith, it seems, is immune to the tears of 

Ce é "| suckling babes whose “artificial cows” have been with- 

i . - imams ope aes 9 Pedic drawn. Of course, you understand, we are referring 

ert ji as a se % to nipples and milk bettles. “‘Smittie” might deny 

Le ete bn ; uti knowledge of milk bottles, nipples, et cetera, but we 

a know what we know.
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FORMULAS FOR COMPUTINC LOSSES IN 

VARIOUS FORMS OF PIPE BENDS 
By HW. T. Harrwetr, Instructor in Hydraulics 

Fle material for this article is taken from a bul- general arrangements were used for each size of piping. 

T letin' now in press giving the results of a series To determine the normal pipe loss which was to be 
of experiments conducted in the Hydraulic Laboratory deducted in each case from the total loss observed, the 
on the loss of head in different forms of pipe bends. particular spacer used was connected into the gage 

Considerable loss of energy is experienced by water length pipe as illustrated in the central diagram of 

as it flows through pipe lines which are made up of Figure 2. The lower right hand diagram gives the 

—~ the arrangement for testing the ells. Straight 

, : pipe loss was deducted from the results of 
(eI gj S5 ep fesee these tests to get the net ell loss. The athe 
oe | ees - three diagrams of Figure 2 illustrate the 

SHH ey H U-, S-, and twisted S-bend arrangements. 

ft cor tH Lege | | [3 Figure 1 illustrates the typical apparatus 

raed (3 1 oti Oe ur | used in the bend studies. It is the S-bend 

tw ee If . Gi Ht - Sina } arrangement of the 4-inch pipe apparatus. 

uh ee a Poa tl | i At the upper left of the figure is the control No SS pc | ‘a ic : : ron, PhS, SS valve by which the rate of flow was regulated. 

- At the upper center of the figure is shown 

Piglet the flow measuring device, a venturi-meter in this case, 

bends, ells, tees, valves* and other fittings. Usually the with ats gage directly below: Two honessental ‘valves 
straight pipe is of such length that the major line @r¢ in the line betwen the venturi-meter and the baffle 

losses for any installation occur in the straight pipe drum. The baffle drum and accompanying piping which 
itself and the minor losses occur in the fittings. Very follows up to the upstream piezometer ring is for the 

frequently, however, the losses due to fittings are of purpose of producing normal flow conditions. Between 
major importance and the total line loss may be reduced the two piezometer rings is the straight pipe within 
by use of information concerning these losses. The . a 
purpose of this bulletin is to present information that the gage length and ebend The spacer oF the Qe 
will enable the reduction of pipe line losses. bend can be varied in length, and by swinging the 

In the study of fitting losses two 90 degree ells were downstream portion of the piping around on one of the 
combined in various ways. Three general cases exist: horizontal spacer joints, it was converted into a twisted 
one where the two bends produce a complete 

reversal in the direction of flow, termed the 

U-bend; another where the two bends pro- — 
duce an offset but no change in direction, 

termed the S-bend; and another where the 

two bends produce an offset and a 90 degree ~~ = —— | 
change in the direction flow, termed the 

twisted S-bend. Short lengths of pipe 0 Bend [] Bene 
termed “spacers” were inserted between the | | 
two ells to increase or diminish the offset. Spaces | 

Figure 2 shows schematically each of the Z ——— 

five different general arrangements. The same 
Straight Pipe 

'“Experiments on Loss of Head in U, S, And Zo | 
Twisted S Pipe Bens” by Charles I. Corp and YZ 
H. T. Hartwell. A bulletin of the University of 

Wisconsin, Engineering Experiment Station. 

* Results of ompetimuenta mn valves are given we ee 
in a bulletin “Experiments on Loss of Head in 

Valves and Pipes of One-half to Twelve Inches 

Diameter”, by Charles I. Corp assisted by Twisted § Bena ey 
R. O. Ruble. Engineering Series, Vol. IX, No. 1. 
Bulletin of the University of Wisconsin. Figure 2 i
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S- or U-bend. Loss of head between the two piezometer below this point of disturbance until a point is reached 

| rings was measured by the head gage shown diagram- where normal flow conditions are again established. 

matically. Ells, tees, valves, and other pipe fittings all disturb 
Included in the bulletin are the results of 3025 tests the normal velocity distribution in a pipe line and hence 

made on 170 different bends. In addition 1515 tests their presence produces increased loss in the pipe down 
were made to determine pipe friction and ell loss making stream from the fitting in addition to the loss which 

a total of 4540 tests. The loss of head due to U-, S-, occurs within the fitting itself. This additional loss in 

and twisted S-bends in 1-, 2-, 4-, 6-, and 8-inch pipe the downstream pipe may be a large percent of the 

was determined for velocities of flow from 2 to 20 feet loss occuring in the fitting. Study of the data pre- 

per second and for spacers between the ells of from zero sented in this bulletin indicates that 69 percent of the 

to 40 diameters in length. loss produced by an ell occurs in the pipe below the ell. 

The first experimental work on which this bulletin A very interesting fact revealed by work on this 
is based was performed as graduate thesis work a 

by Charles F. Sloan and Henry W. Tabor in | 
1919-20. They experimented on 4-, 6-, and 8- <°*] | - . 

inch U-bends. S. B. Green and L. A. Schmidt ? a = | 
experimented on 2- and 4-inch S-bends in ol Sim ot ose baie 3 ——— | 
1922-23. T. M. Niles, former instructor in a ee ee 1 | 

hydraulic engineering, assisted by Emil White,  <* bens i é 7 

K. D. Farwell, Ralph Shaw, and others made *S, i : 7 oak wh ae wy 

a number of studies largely on 2-inch U-, S-, i Bee ER 5 

and twisted S-bends apparatus. Mr. Niles con- § | 0) 0 87 | a | 

tributed largely to the analytical work and to oe SE a a 

the solution of problems for eliminating dis- Sane 
turbing conditions in the conduct of the experiments. Figure 4 

M. Miyasaki, research assistant, with student help bulletin was that the loss preduced by two ells con- 

performed the experiments on 1- and 4-inch U-, S-, nected together so as to form a U was but little greater 

and twisted S-pipe bends in 1924 to 1926. than that produced by a single ell. When two ells were 
In a straight uniform pipe line, where there is steady connected to form an S or twisted S the loss occasioned 

flow, the velocities at any section are a minimum at by either arrangement was less than that for two single 
the inner surface of the pipe and a maximum at the - ells, 

pipe center. Normal flow conditions are then estab- The introduction of spacers produced additional losses, 

lished and the frictional losses are at a minimum for and increased spacer length resulted in increased loss of 
the given rate of flow. A disturbance in the above con- head. When the spacer length was increased to ap- 

dition will result in increased frictional resistance in the proximately 20 pipe diameters the head loss became 

pipe line where such disturbance exists. And an in- equal to the sum of two single ell losses. 

creased loss will occur at all points along the pipe line The relation of head loss to velocity of flow in U- 

and S-bends with no spacer is shown in 

PEP | a Figure 3. It will be observed, as might be 
| |_| I ETE Y/e- A anticipated, that the S-bend loss is somewhat 

* | || || “i ‘Ss /| greater than the U-bend| loss. Screwed fittings 

| | | | [| LI} Fy ° - give considerably greater loss than flanged 
| || | | {| |_| Y ie / , ones. ‘The 1-inch screwed ell loss was 162% of 

|_| rT EL |_| & Ne || Z / | / the l-inch flanged ell loss. Similarly with 

« wire 7 y the U-bend and S-bends the screwed fitting FH PP et Te fis Ve ai (22 cai THe seewaeh 
rT LL ri WTS ey VA VA |_| losses were respectively Vw and 168 percen 

3 COCO a Ct eo, 0 Yi iy of i Henged fitting losses. 

s |_| | | [| [|| Ke eg fol | | Figure 4 gives the length of straight pipe 

3 FEE EEE | VY 4 Kot or y | | which would produce a_ loss equivalent to 

* LLL Ae toe Fh IY that produced by U-bends at a velocity of 

* Lt ft Ce eer pH att {A 10 feet per second. Spacer lengths on this 

3 HH HH OE OR I figure are referred to in terms of pipe 

f LA ata MAE PH diameters. Thus, in a 2-inch bend the 5D 

HH a ett spacer would be 10 inches in length. From 

| | Aare rt tt ET the curves it is seen that if we had a bend 

|_| | ger et TT tT TI made up of a 4-inch pipe that a single ell 

eLL errr TTT rit ttt tt | would have a loss equivalent to 5.5 pipe 

° ° . “velocity im feet per ‘second ° . diameters of straight pipe, a U-bend with 

Figure 3 (Continued on page 289)
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JUNIOR CIVIL TRIP 
By Joun Oakey, ¢’28 

Th annual inspection trip to Chicago was taken by Field building, we went to another construction jcb 
the Junior Civils on April 4,5, and 6. Most of the where the basement was being dug and caissons were 

fellows arrived in the Windy City on Sunday night, being placed. It started to rain so a good share of us 
although quite a few had the hardiness to catch the stood in an entrance across from the construction job 
carly morning train which left Madison about 4:30 and let the instructors do the inspecting. We figured 
-\.M. Monday. The queer part was that everyone was that the knowledge would be of more value to them 
present when the roll was called Monday morning. than to us. 

Our first rendezvous (that word floored a lot of T oer Tuesda ri as a tri 
fellows) was at 9:00 A. tt in the Northwestern depot ; Ned ee ee i seins and even the instructors, namely : Professor Withey, Pro- again, but we found him sealta® for us when we fessor Van Hagan, and Mr. Abendroth were on time. reached the plant. The ianitactune of terra-cotta Irom the depot, we proceeded to the foot of the Clarke received our undivided attention for the next few 

fora trip up the river, Sime, bloga Nowa OWS: We inspeted * oily: modde got walls tee 
serve man, wanted to be skipper; and he stood on mae, som ties aaelding ai Wiens ce ea ew 
the upper deck smoking a cigar anc looking ver: 8 . Sec ‘ ns - 2 | ss “ e 
his i We went ip the Fee ee as fhe Eiaterd — oe ee ee ae fe Sayin Tact we 
Street vertical lift bridge where we landed and took a Satta better than the Northwestern Terra-Cotta Works glorified elevator ride on the bridge. Toole didn't can. Leaving the plant about 11:00 A. M. we hopped 
want to come down again because he claimed that it a street car for Chicago. 
was the closest that he’d ever get to Heaven. Coming =e 
down the river, we looked over the river work and T uesday afternoon WE: WERE supposed to catch the 
other points of interest; and everyone was happy until 1:50 train from the La Salle station for Buffington to: 

a beer bottle floated past which made Mathews, Reinke, inspect the cement plant. Summeril, Yonkers, Hayden, Fiebrantz, and Burmeister homesick. We stopped at and I left the hotel about 1:30, which was, we thought, 
the Michigan Boulevard bridge and inspected it quite plenty of time to reach the station: Well, first Ws 
thoroughly. Our genial guide, Mr. Avery, gave us quite landed in the Chicago Board of Trade, then m some 
a talk on the bridge problems of Chicago. He also ticket sales office, and finally we found sie station just 
begged us to do all in our power to close the engineer- the nick of time. Bambery and Brigham were lost 
ing profession claiming that many of the men who posed this: itime but ‘they took a Tater train and enived at 
as engineers ‘couldn't figure the stress in the hind Buffington a short time after we did. When Ww 
leg of an unhatched duck.” Tn addition, he told us reached the plant, we cloaked ourselves with long 

| other things which I will not repeat but which I will dusters and ADS so that we looked like a Diitich ot tell in private if so required. Leaving the bridge we butchers. The works WERE: BIVED: 2 good looking- 
returned to Clarke Street where we disbanded, over from the raw materials to the finished product ; 

In the afternoon, we “rendezvoused” at Hotel Plant- then we returned our dusters and caps to the office 
ers, and proceeded to the offices of the Chicago Ware- and left for Chicago. 
house and Terminal Company for a ride in Chicago’s Wednesday was a hard day. We had to get up 
underground commercial railway. Frazier and Fulton about 5:30 to catch the train to Gary and most of the 
were lost in the shuffle and missed the trip. The tunnels fellows didn’t get much sleep. We arrived in Gary 
are only 5 ft. wide and 7 ft. high and one had to keep about 8:00 o’clock and immediately went to the steel 
his neck pulled in to keep his head from scraping on works. Starting with the raw material, we followed 
the 200 volt trolley wire. We rattled and banged along the process through the blast furnaces, the open 
in the cool semi-darkness with no more idea as to where hearths, the blower building, and the rolling-mills. 
we were than if we had been in China. Finally, how- Luncheon was eaten at the City Y. M. C. A. and some 
ever, we wound up in the cellar of Marshall Field’s and enterprising individual found a saloon where passable 
there were Frazier and Fulton, sitting on a couple of beer could be obtained. In the afternoon, we went 
boxes and looking as contented as two frogs on a back to the mills and continued our investigations. 
lily pad. We saw the rolling of rails, of rods, and of sheet 

Leaving Marshall Field’s, we walked to the Pitts metal, and the manufacturing of axles and car-wheels, 
Mield building, which is under construction, and in- finishing our inspection at about 3:00 P. M. Our 
spected it from top to bottom, covering ourselves with train left Gary at 3:30 and arrived at Chicago at 4:30. 
dirt and knowledge. I believe that the knowledge Many of us hurried and caught the 5:40 train for 
rubbed off easier than the dirt did. From the Pitts Madison, and the rest stayed over at Chicago.
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Get work that you can respect, 

where they respect you. 

Technical Industry welcomes the men from 

professional schools; believes in the value of 

their training; expects much of them, but no 

more than they must expect of themselves. 

Some day you will come back—with every 

reason to be proud of yourself, we hope. 

THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 

Sales engineering is broadening work, well rewarded. 

As an expert in your own line you come into intimate 

touch with the technical problems in many other lines. 

Applications are invited from men ambitious to employ 

their professional training in the industrial sales field. 
Please mention ‘the biwonse Lagincer whew yo rte
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WOULD YOU Honest, now—would you? Just Where several millions of dollars are invested in 
EMPLOY YOURSELF? jmagine yourself the “boss” for power plant machinery, engineers have deemed it 
a minute. Then check up your record for the past advisable to eliminate, as far as possible, all dangers 
week—remember it’s your own money that will pay due to the inaccuracies of workmen by so designing 
your salary. If you applied for a job, would you and equipping the plant that its routine operation is 
get it? ‘ practically automatic. Cen- 

Has your work for the past | seepecere wom wurves \ ass tralized control places nearl 
sy x for pas NN a Wis, Si) iia m P I ry 

month been a profitable  in- am VN eM yy, Me all the operation of switches, OE RL yi\\\\\ ga ll My 1 ON UM . . : vestment ? Have you analyzed Ae A NY igs uy Ui Vf i i J7A | valves, turbine speed, pumps, LZ, if BPA of ih ot A 1 ' YS a Bt! . what you are doing and why Ly a \ ti / ba ay is GIN and draft in the hands of one ¥ x ine see fa | CN ite Lf Da gy if . : . you are doing it? Have you U Z Ma igen NG 5 BL, As man, who is guided by instru- j sacs z 4 (Ai, Sal I (fee ZZ Fiitviyg WA YD . x . been driving your job or has LW 4 ee Ve ai ments which show him the « iad : ip IAA <I E ZF Nt Th sas fo it been driving you? Have Wome Se ih Toe fh i ne conditions existing. Now, 
you done anything that you tp VA fie \ | aah OA Me i) with electric automatic con- an VR G8 REN RY) ih! aN ere MA eg (1K) Hal . ee 3 cage didn’t absolutely have to do? aa i vn ere ely eat ! i js (ii | trol it is hardly necessary to (2 RAE yl) fee elt ener H) AeA om . Have you done any studying y as Pad) ue Rrree sree) B i Wy have a man in control at any ‘ 2G (Pee A WN NIliii!/'i/ hy panels eres) le Mes) outside of your textbooks on NVA Brrr x (pid hs See If w but the central plant. : : SPST ames DU yy “eC BS ve ona : A the subjects you are carrying, “SS “2? DE Cikeeeg What will this lead to? 
or have you just gotten the Even now we can see whole 
assignment for the next day RESPICE, ASPICE, PROSPICE power plants, miles from civ- 
and been thankful that it ee 2 ilization, open their gates : ee ‘ > Look into the past, look at the present, look - P gates, wasn’t any longer? Have you into the future.” start their generators, turn 
done all you can to become On June r7th, 1927, we who are the class | the current, adjust the 
more efficient and of greater | of ‘27 enter into that commencement which is | lad, turn off the current, and value to yourself ? Now, what | truly the beginning of the future. The gates | close down the plant day in does this inventory show? | swing wide, we pass beyond ‘their cooling | and day out, without being How do you stack up? Would | s/adozws, they swiftly close behind us and } attended a dozen times a 
you be willing to pay your- | “ "Tonk phe] ae en Pasty in Passi year. Will we some day ride SIG iBank a wag 00k oack upon the past; in passing gaze | oy trains opera by mechan. self wwhat you think you're upon the present; introspect the future. Let's ical tm a. ae ge | worth? Would you want go back along memory's trails to that period of | ‘€@! hands ane controlled yourself around your own | collegiate adolescence when we were freshmen, | from some far-distant point? 
office if you had one? In] and before our wondering cyes the future | Will boats sail the ocean 
other words, would you em- | seemed a mountain vast and. lowering. The | without crews? The world 
ploy yourself? Think it over! | %#8t8 passed and we were seniors. The moun- | turns to the engineer for the = 5 tain no longer glared and threatened, for we afiswer 

sare ey had won and up on top the flowers grew and | * . 
- a we could rest. College seniors! Magic words — 
THE AUTOM. lhose people opening new and rosy vistas to our eves. During the summer, keep 
ATON ENTERS who, thirty But ’tis said that he who climbs one mountain | Wisconsin | ‘ 5 srs . i . Y isconsin in mind. Boost THE POWER years ago, | never rests until he has climbed another higher a « aalleswencese an z oe : her, pull for her, wherever PLANT marveled at | than the first! Tomorrow with our commence- Yy 
the intricate mechanism of | Ment we plod the winding foot-hill passes once aia 80. ow ‘may be the 

: i . again. Before us vaster mountains loom and | deciding factor in some great the Columbus clock which : 4 : e Cae Sade beckon. Far above our heads the peaks look engineer’s career by providing nae Fs tk ow down and smile. No celestial hoists await our | the necessary impetus which 
Meike MOUs; ells, W MSE = and call to waft us hence! . . sends him to college. other paraphernalia designed Knowledge is but a stone with which we whet 
to give a realistic perform- | our spikes before the conian climb to better ~ 
ance, may now step into | things. ies, aes fie, Matis, mnaeies me An index of Volume 31 
power plants and witness, not and months take up the burc cn. Ours are the | of the Wisconsin Engineer is years to come, glorious years in which to work. “i : : a play, but real useful ma- | - R. DeWitt Tord now being published and may 
chinery functioning in a most i Meneub Jordan. be obtained through the editor ie ! 

: . . exacting manner. OO or at the engineering library.
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Vee man who wins a race can’t afford to 

get complacent over it. His next step is to 

improve on his own running time. 

The electrical communication industry in 

America ranks first in the world, with excep- 

tional facilities for research and constructive 

, work. 

Published But the men in this industry are never satis- 

for’ the fied to let it go at that. No process, no matter 

| Cotrmunication how satisfactory, by whom devised or how well 

Industry bulwarked byage,ishereimmunefrom challenge. 

= hy ) This dynamic state of mind must appeal 

Gs mightily to men who are pioneers at heart. 

Western Electric C Wesilernm tleciric Ompany 
Makers of the Nation’s Telephones 

Number 68 of a Series 

Please mention The Wisconsin Engineer when you write
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ANSWERS TO “ASK ME ANOTHER” QUESTIONS of prominent teachers and research workers in the field 
1. (a) Ascanio Sobrero, an Italian, 1846; (b) Alfred B, Of mechanics will aid in developing new and improved 

Nobel, a Swedish chemist. His patent for dynamite was methods of teaching the subject. 
granted in 1867. A similar summer school will be conducted at Cornell 

2, Blasting caps and electric blasting caps. University, under the direction of Baxter S. Kimball, 
* eek Holmes. (by: Seow Tanner: dean of the Cornell Engineering school. Both courses 
5. Sulphur, charcoal, and Chile saltpeter. are financed by a gift to the S. P. E. E. from the 
6. Faster, Carnegie Foundation of New York City. 
7. A galvanometer or an ohmmeter-galvanometer. The Wisconsin College of Engineering was chosen 
8. Block-holing, snakeholing, and mud-capping. as one of the two places where the new venture will 2 poe ae Fl sitar, fii, By Fathes Heung, be started because of the unusally strong Staff of the 

a French explorer. department of mechanics, the central location, and the 
11. In parallel. facilities for recreation. 
12. Gelatin. 

1 eet fee : DAVID C. NOWACK WINS RECOGNITION / 
15. (1) That the explosive is in all respects similar to the PIN CONTEST . . sample submitted by the manufacturer for test. At last we've got it. The Wisconsin engineer recog- 

(2) That detonators, preferably electric detonators, are nition pin has been selected, and David C. Nowack is 
used of not less efficiency than those prescribed, the lucky person to win the five dollars for submitting 
namely, not weaker than a No. 6 detonator. the best design. The contest was sponsored by Polygon (3) That the explosive, if frozen, shall be thoroughly. Fond . ms ee thawed in a safe and suitable manner before use. 1" Tesponse to the agitation for such a pin for Wisconsin 

(4) That the quantity used for a shot does not exceed engineering students. The judges of the contest were 
1% pounds (680 grams) and that it is properly Prof. A. V. Millar, L. S. Baldwin, and Prof. C. M. 
tamped with clay or other non-combustible stem- Jansky. 

16. Ammonia dynamite, gelatin dynamite, straight nitro- The winning design we selec erat among thisty™ eat ami five entries, including entries glycerin dynamite. . WA PE iy | _. . a 17. The Explosives Engineer. UY Ze from one alumnus and a manu 
18. FFFF, FFF, FF, F, C, CC, CCC. Yy facturer of jewelry who  vol- 
19. (a) James F. Callbreath. (b) H. Foster Bain. NN LE unterred several designs. The 

(c) Stephen S. Tuthill. (d) J. R. Boyd. (e) Gen. sa representaticn of a slide-rule on R. C. Marshall, Jr. (f) W. S. Hays. J YW, ws weasels Ps oe Meacadeces, +. 
21, Squarely across (Not on an angle). Jf Yi a car) W as a background is 22. Wood. symbolic of all branches of 
23. By burning. engineering and stands out distinctlvely as being Wis- 
24. Pennsylvania. Total consumption for 1926: Black consin’s, The pin will be available for all graduating 

powder 29,517,125 Ibs. Dynamite 47,918,261 Ibs. Per- seniors and any alumni who care to have them. Polygon missible Explosives 33,565,470 Ibs. : : = A cage 
25. Dynamite. A free copy of a book entitled “Dynamite— will be in charge of the distribution. 

The New Aladdin’s Lamp” can be obtained by writing a 
to The Explosives Engineer, Wilmington, Delaware. ENGINEERING BUILDING BILL BEFORE 

LEGISLATURE 

A bill to provide money for two new engineering PROFESSOR MAURER TO DIRECT S.P.E.E. SUMMER cacy 7 3, buildings is before the. finance committee of the state COURSE FOR MECHANICS INSTRUCTORS . . a . ; ‘ ‘ = 8 legislature. It is proposed to build a Mechanical Iengi- 
The College of Ingineering will be host to over neering building and an Electrical Engineering building 

thirty instructors at a special summer course to be con- Se 
ducted for engineering teachers, under the direction of As we are going to press, there comes to our desk 
Prof. I. R. Maurer, department of mechanics, from July the announcement of the marriage of Mr. N. E. French, 
6 to 27, The summer school will be under the general ¢’23, to Miss Marjorie FE. Svoboda, of Racine, at that 
supervision Gf the Society for the Promotion of Engi- city on May 14. Mr. French is well known to the 
neering Education, sponsors of the course. students and alumni, having been Faculty Advisor of 

The subject of mechanics has been selected as the the Engineer for some time, and also an instructor in 
basic course for the first summer school because it is electrical engineering. We offer our hearty congratula- 
fundamental to all branches of engineering. A staff tions and good wishes.
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an oth er reason why Koehring Pavers Produce 
ORME Me o 

Dominant Strength Concrete 

\ JiTALty important to the resultant strength i 
and durability of concrete is the admittance [~ ~ 

of an accurate amount of water into the mixing ea | 
drum at exactly the right instant. Long ago the A Fy waree 
Koehring Company recognized this fundamental Y= SS i 
requirement and set to work to devise an au- \ - ed 
tomatic water measuring system. 

: Tl - 
Today, the system is as nearly exact and accurate __— Hh — \ 
as human ingenuity has been able to design. A f —— 
balanced three-way valve is automatically open- {| '~ |] waren 
ed at a certain point, by the charging skip asitis 8B t = = N@ | 
raised, admitting the water into the mixing drum \ SSS SS 
at exactly the right instant. The regulating —— 
hand wheel governs to a minute accuracy the material ac the accuracy of water measuringwhen 
amount of water which is to be used per batch. metic center of the tank and Y the measuring arm, 

All dribble is eliminated by the syphon-gravity principle 
which draws the water through a straight 314 inch 
pipe into the mixing drum. Straight flow from the tank . 
to drum secures a fast, clean discharge. Uae tea are page nie the 

This is another pioneering development by Koehring uses of concrete, including 26 pages 
engineers which with the Koehring batch meter, Koeh- of tapes of panaeen of ek 
ring boom and bucket, and Koehring five action re- Te enphisering st P nts, faculty 
mixing principle produces standardized, dominant aneiibers dndiorhersintarested we 
strength concrete of unvarying uniformity. shall gladly send a copy on request. 

Oo KOEHRING § (iy COMPANY 
MILWAUKEE QUAY wIscoNsIN 

MANUFACTURERS OF PAVERS, MIXERS—GASOLINE SHOVELS, CRANES AND DRAGLINES 

Please mention The Wisconsin Engineer when you write
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STORAGE BATTERY TRUCKS AND TRACTORS CHANGING COAL INTO LIQUID FUEL 

The new Chicago Union Station has a very efficient After years of research, Dr. Frederick Bergius, of 

system of handling mail and baggage. Between every Heidelberg, Germany, has succeeded in liquefying coal. 

set of two tracks there is a concrete platform which is The necessity for liquefying coal due to the probable 

on a level with the doors of the baggage cars; this exhaustion of oil supplies was apparent to Europe as 

platform runs to the basement where the mail terminal early as 1910, when Dr. Bergius commenced his 

is located, and thus eliminates the use of elevators and experiments. 

saves much time. Passengers use a larger platform on From 1910 to 1913 Dr. Bergius analyzed coal, and 

the other side of the train; that is, the baggage and succeeded in making a coal-like substance from wood. 
passenger platforms are placed between the tracks With this reaction, the same amount of carbonic acid 

alternately. and water were always produced. It was deduced, 

Klectric tractors and trailers are used to convey the by comparison with similar reactions, that it ought to 

mail and baggage from the basement to the cars. The be possible to change coal to hydro carbonates by the 

fleet consists of twenty tractors and eight trucks. There addition of hydrogen. At that time, hydrogen was 
are four hundred and fifty mail trailers and one hundred being added to heavy oils, under high pressure and 

and fifty highway trailers for baggage. The trucks temperature, to make lighter oils. In the summer of 

operate continuously except when the drivers change 1913, hydrogen was added to coal under 1500 Ibs. pres- 

every eight hours, when the batteries are removed for sure at 700 degrees F., producing a mixture of gas and 

charging and the motor commutator and controls are in- oils, and only fifteen per cent of insoluble residues. It 

spected. It takes but a few minutes to complete this was later found that the residues were taken up by stir- 

change, however. The batteries are charged from an ring a mixture of coal dust with a small amount of 
enormous unit of the most advanced type consisting of tar oil while the reaction was in process. For industrial 

the equipment necessary to charge twenty truck batteries, plants a pressure of about 2100 pounds per square inch 
and at the same time, batteries in railroad passenger cars and a temperature of 840 to 900 degrees F. are the 

which are standing in the station. best for most kinds of coal. The hydrogen necessary 
The entire fleet is fitted with Alemite lubrication. for the production of the liquid coal can be obtained by 

One truck is taken out of service each day and all operating a coke-producing plant in conjunction with 
moving parts are inspected before greasing; it takes a the main plant. 

month to service all of the equipment. The men in By the Berigus process of liquefying coal, two or 

charge firmly believe that if they wait too long they three tons of coal are required to produce one ton of 
will have considerably more to repair. oil. The cost of labor is low, because most of the 

—Industrial Engineer. work is done mechanically. As cheap coal dust may 
— be used, it seems entirely probable that Europe may 

ABRASIVES FINISH LARGE PROPELLERS in the near future resort to this method of obtaining 
In the making of ship propellers, which are gen- fuel oil, 

erally manganese bronze castings, considerable labor —Power Plant Engineering. 

is involved in finishing the driving sides of the blades. ee 

If they are rough, unnecessary power is expanded to CAST-IRON HOUSES FOR ENGLAND 

overcome the resistance set up by friction. For the Cast-iron Houses are one of the most recent novelties 

large transatlantic liners, the propellers are first ma- devised in England in the effort, which has now been 

chine planed accurately to pitch on the driving sur- going on for a number of years, to meet the problem of 
faces, at which time the over-all finish is also com- modern housing for workers, at rentals which are low. 
pleted. Part of this finish is brought about by the use The cast-iron house has a concrete foundation, tim- 
of pneumatic chipping hammers, followed by hand fil- ber floors, steel frame, cast-iron outer plates, an inner 
ing. The final finish is then obtained with abrasive shell of fibre board four and a half inches inside the 

cloth of various grades. cast-iron, an outside finish of cement and pebble dash, 

While these operations involve a considerable ex- 4 tile roof, and brick chimney. After the foundation 
pense of labor and abrasive material, they are economical is constructed, it is said that the rest of the house can 

in the long run, as propellers finished in this manner be ‘turned out’ in two weeks and that the only men 

can be depended upon to deliver as near maximum needed for the job are two laborers, one ‘fixer’ and two 

power as possible. tilers. A cast-iron house of six rooms and bath is re- 
—Iron Trade Review. puted to cost about $2,600.
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M. E. Skinner, who for the past five years has been rate studies, including the application of power factor 

connected with the Duquesne Light Company at Pittsburgh correction clauses and negotiations for large blocks of 

as Commercial Manager, has resigned to accept a position power to industries in the Pittsburgh District. As Commer- 

on the staff of the Mohawk & Hudson cial Manager he has had supervision over 

Power Corporation as Commercial power sales, illuminating engineering 

Manager. S service, street lighting sales and the 

Mr. Skinner was born at Madison, - general sales promotion activities of 

Wisconsin, March 14, 1893, son of oS p the company. 

Professor and Mrs. KE. B. Skinner, — . Mr. Skinner is a member and has 

Professor of Mathematics at the Uni- . a taken active part in A. I. E. E. work, 

versity of Wisconsin. Graduated with _ oe having served as National Chairman 

honors, taking degrees as Bachelor of ee, gi of the Membership Committee and 

Arts 1914 and Bachelor of Science in . pf re e Chairman of the Pittsburgh Section. 

Electrical Enginering 1915. e os j 3 He has contributed from time to time 

Upon graduation Mr. Skinner entered angle, a number of articles to the technical 

the employ of the Westinghouse Elec- ae press, including several papers pre- 
tric & Manufacturing Company at East F om sented before the A. I. E. E. on trans- 

Pittsburgh as a graduate apprentice. ™ oo former design. He is a member at 

While on the training course he was aa pus si large of the National Electric Light 

selected by Mr. Lamme, Chief Engineer, “a 4 Association, and recently was appointed 
for special training in design. After i a Chairman of the Sub-committee on 

six months’ training he entered the i Utilization of the Electrical Apparatus 
Transformer Design Department, and ee 4 Committee. He has been actively en- 

during the six years in this department gaged in the work of the Pennsylvania 

he was engaged in the design of static Electric Association, having served as 
induction apparatus, including large power transformers, Chairman of the Commercial Section, then Treasurer, and 

curent limiting reactors and special equipment of a similar is now a member of the Executive Committee and holds 

nature. the office of Vice President of the Association. Mr. Skinner 

Mr. Skinner entered the employ of the Duquesne Light was, one of those who submitted papers in competition for 
Company April 24, 1922, as Assistant to the General ....:the;, Bonbright., Prize and was included among the prize 

Manager, and on March 1, 1923, was promoted to Assistant®* winners... © 3: 

to the Vice President. On March 14, 1924, he was made He is a member of the Pittsburgh Chamber of Commerce, 

Commercial Manager, in charge of all new business and Pennsylvania “State Chamber of Commerce, the Electric 

commercial activities of the company. During association League of Pittsburgh, Beta Theta Pi Fraternity, Advertis- 
with the Duquesne Light Company he has followed actively ing Club of Pittsburgh, and the University Club. 

the design of sub-stations, operaton of oil circuit breakers, Mr. Skinner will take up his duties in Albany on May first. 

CHEMICALS Huegel, A. J., ch’22, has recently joined the staff of 

Beglinger, R. T., ch’22, is in the Pittsburgh office of the Conan. gas department of the Milwaukee Gas Light 

Allis-Chalmers Mfg. Company. Nason, Charles, ch’22, formerly superintendent of the 
Breitenback, W. E., ch’22, is chemical engineer for the Munising, Michigan Electric Company is now quite fully 

Panier Pulp and Paper Co. His new address is care of the yecovered from serious illness which has kept him in a 

company, Shelton, Washington. hospital for over six months. 

Clark, M. H., ch’22, has been promoted to the manage- MINERS 
ment of the Los Angeles Branch of the Combustion Engi- 

neering Company, specializing in pulverized coal burning Buchner, C. F., min’23, is with W. C. McBride, Inc., where 
equipment. he is employed as petroleum engineer. In a recent letter 

\ y . . to the mining department, he inquires for coming graduates 
Gerhauser, J. P., ch’22, is now employed in the new to take up work in his department. 

research department of the Kimberly-Clark Company at Hering, Oswald H., min’25, was a recent visitor. Hering 

the paper mill in Kimberly, Wisconsin. is on his way to San Juancito, Honduras, where he will be 

Gelley, Frank, ch’23, formerly in the Steel Treating De- employed as Mining Engineer for the New York-Honduras 

partment of Dodge Brothers, is now working for the Jones Rosario Mining Company. 
and Laughlin Corp. at Woodlawn, Pa. He tells of his Mangold, John V., min’24, M.S.’25, has severed his con- 

work, “It was a case of getting into the steel game through nection with Simon Silver Lead Mines and is prospecting 

the back door, so to speak. While here. I have worked in Willington, Nevada. 

the wire mill and now I am in the open hearth, right Williams, Clem H., min ex’22, has returned from China. 

where they make the blooming stuff. I am with the Williams has completed a three year contract with the 
metallurgical department or inspection department, and I Standard Oil Co. He reports that there are unlimited 

am getting lots of experience.” Mr. Golley gives his ad- mineral resources in China but that the lack of a stable 
dress as 115 Locust St., Woodlawn, Pa. government prevents their development.
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; The Standard 
ROEBLING for Rubber Insulation 

; WIRE ROPE Fe nearly half a century the name OKonITE 
has been recognized in the electrical industry 

Siieeeeet as being synonymous with quality. 
Mgcess, ully and en- OxoniTE insulation is a rubber compound con- 

j duringly handles the taining never less than 30% by weight (over 60% 
work it is given to do by volume) of wild, dry, Up River Fine Para 

aoe wat admixture of low grade rubber, re- 
Pe) claimed rubber or rubber substitutes. 

i John Ae Roebling’s Sons Co. All products bearing the OkonITE trade mark 
' »N. JS. carry with them our unconditional guarantee of 
| excellence and unvarying reliability. 
) . OxoniTE is madein but one ade. 

‘ \ AGEL oe i . i) nit ~ The Okonite Company 
A [SE et TN) ALANS » The Okonite-Callender Cable Co., Inc. 
IO 4 Wa AN > Factories, PASSAIC, N. J. PATERSON, N. J. 

a pi naa] yy ¥ 0 j Sales Offices: New York, Chicago, Pittsburgh, St. Loule, 
Ya: 1S ts \ i jj Atlanta, Birmingham, San Francisco, Los Angeles, Seattle 

Crise eae y etingell-Andrews Co., Boston, Mass. LEMS 
aueey iN if ZL Rutingell Andres BE nigiehie Be 
cial i. 4 PY F. D. Lawrence Elec. Co.,Cincinnati,O. fags 205) 

eae a” Canadian Representatives : Engineering Materials Ltd., Montreal f 
5 re ie ‘Cuban Representatives; Victor G. Mendoza Co., Havana 

; sad Nl 

Set ttt at tA ARENA HEH A 

5 3 - ie el rt—“CSC—C=C oe +. op + ‘ i | -_- : _. |. Lm Illinois Electric Power Co., Peoria, Il. j 

j = 7 ie (on |= ~=~=+=~=~*'| Two *é20000 K. W., 1800 RPM. j 
| (oe se iE i ™ | Steam Turbo-Generator Units installed [ 

| ee i uo . Ss A - oo ( a | | 

| i HEN. sam) Allis-Chalmers Turbines | 
ec a OS of Type and Size for any Service are | 

a fe ee a | atl : | 
! ie Geng — | ¢ t tl | 

| ae?) Cl | ependable | 

| DEPENDABILITY | 

! Allis-Chalmers Steam Turbine Units---1926 Service Record ! 

| Unit No. 2 was available for service Unit No. 1 was available for service | 
! 97.7% of total elapsed time. 97.0% of total elapsed time. ! i Pp ; 
| 1.7% spent on customary annual inspection, 2.3% spent on customary annual inspection. ! 
| 0.6% outage due to other causes. 0.7% outage due to other causes. | 

| | 
| ( LLIS-CHALMERS MANUFACTURING( Oo. | 
i MILWAUKEE, WIS. U.S.A. i 

tt ttn nt tet tt eg BE HEH 
Please mention The Wisconsin Engineer when you write =
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Rubenstyne, Jack, m’21, is engaged as mechanical engi- 
SSS neer with the Turner Construction Co., Chicago. Mr. 

KEYSTONE SSS _ | Rubenstyne is a former instructor of the Kansas State 
r Conca oh Agricultural College. His address is 4920 N. Karlov Ave., 

© Chicago. Steel Sheets that Resist Rust! ? 
mm ——————_———--«| «| «Schaal, Norbert J., m’21, writes, “I have been engineer 

The destructive enemy of sheet metal is rust. for the Seattle Can Co. for three years and can now sign 
It is successfully combated by the use of pro- myself Chief Engineer, so I shave pretty much of a free 

tective coatings, or by scientific alloying to re- hand in the development of ideas in the plant. The can 
- 2 3 |making business is in the process of development so my 

sist corrosion. Well made steel alloyed with work is very interesting and has included the design and 
Copper gives maximum endurance. Insist upon construction of a 112 foot travelling oven, an automatic 

spray machine for coating cans. automatic feeds for 

machines, etc.— two hours drive brings one into the moun- 

tains with a most wonderful scenery, the road running 

along the eyebrow of nothing, with a million miles of 

e e drop below. And a few hours take one into the hottest or 

Rust-Resisting the coldest place on earth, depending on whether it is 

summer or winter. I know because I directed the job of 
C & 1 installing some runways in a cannery in Wenatchee, two 

opper tee ; summers ago. According to Seattle people “East of the 

mountains is the bad place ministers tell about.” The 

Seattle Can Co. is now a subsidary to the Continental 

Can Co. Mr. Schaal gives his address as 4703 Thacheray 
Place, Seattle, Washington. 

ec e S ELECTRICALS 

q Baker, J. S., e’22, is with the A. E. Nielson Co., Chicago. Black and Galvanized : Folge, RN, vie Metta 
allie iil i(\/ i ies National Lamp Works on January 

ei cums ete d fe 1 to CE a pea ee 7 
ASE ES ote: eo 4 ON / : 7 aa searc. epartment of the Genera’ 

wae \ ee KEYSTONE Oe iin Wa Motors, as head of the lighting 
WY Be See 4 \ / ones? i a ad division. 

” ea “OPP ER STEey sz | a ANS Ne Herrick, R. H., e’22, has changed 
Y \ 2S Quality = = Ay ' i He Lee his address from Mt. Prospect, 

1 SS Service == su? Ill., to 2119 S. Oak Park Avenue, 
~ ~ Berwyn, Illinois. 

Keystone Copper Steel gives superior service for roof- Ludden, Homer J., ¢’17, E.E220, manager for the past 

ing, siding, gutters, spouting, culverts, flumes, tanks, and | two years of the Wisconsin Electric Company’s properties 

all uses to which sheet metal is adapted—above or below | at Waupaca, has been transferred to a similar position as 

the ground. Our booklet Facts tells you why. We manu- | manager of the larger properties at Antigo, Wisconsin. 
facture American Bessemer, American Open Hearth, | Schcenoff, W. P., ¢’24, has been appointed superintendent 
and Keystone Copper Steel Sheets and Tin Plates. lin charge of the electric distribution department of the 

Black Sheets for all purposes Wisconsin Power and Light Co., at Fond du Lac, Wis- 

Keystone Copper Steel Sheets consin. He has been promoted from the position of 

Apollo Best Bloom Galvanized Sheets industrial engineer, which he held with the same company. 

Apollo-Keystone Galvanized Sheets 
Gulvert, inne ang jane Beck | SS 
ormed Roofing and Siding Products | . Automobile ‘Sheets—al grades | TELESCOPE REBUILT HERE 
lectrica eets, Specia eets | - 

| Deep Drawing and Stamping Stock | (Continued fram page 267) 
Tin and Terne Plates, Black Plate, Etc. ten inch objective lens will be installed instead of the 

Our Sheet and Tin Mill Products represent the highest standards of quality, and /six inch that are now being used. The new lens are 
are particularly suited to the requirements of the mining, engineering, and general ; . . . 
construction fields. Sold by leading metal merchants. Write nearest District Ofice. |being made by J. W. Fecker and Company. O. E. 

Romare has already begun work on designing the same 

American Sheet and Tin Plate Company devices for the large sixteen inch telescope which is 

General One Erict Baslaie Fittebares, Pa. used for practically all of the observations. The 
Chicago Gincinnati__ Denver Detroit New Orleans NewYo [mechanism on this instrument is practically all worked 

Philadelphia Pittsburgh —_St. Louis A é ‘ 
Pacis Coast Renresencstived: Untren Starks Sritx PHopticrs Ca. San Franciace by hand, thus making the location of various stars a 

ngel rtlan eatt! mi 2: * ~ * if c ic = - j 

Export Representatives: Uniren Graves Steet Propucrs Co., New York City rather tedious task. Work is to be started on rebuild- 
ening this instrument within a short time, and the work 

SS on this one will also be done entirely in the University 
TEST ratings
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| —* | 
| pa re o a 

! iy her i ‘ » ! i + hie md R ; | | [RED = 7 WCE MACHINES | ‘nine € | aoe | 

| ‘emeees PAY GOOD DIVIDENDS — | ; zs = | 

t= | 
mae ee <—. | 

| | 
Our successful experience in designing and building Refrigerating and Ice 

i Making Plants in the last half century is passed on to the purchaser in the | 
i form of properly constructed and installed equipments. | 
| 
i Specifications and Quotations covering any size Refrigerating or Ice 
: : . . 

| Making Plant will be submitted on request. | 
| 

i 
i THE VILTER MANUFACTURING CO. 
| 906 Clinton Street Established 1867 Milwaukee, Wis. 
i 
osm neccepmiiaaae  N  e Si eee ee RRR 

automobile and airplane wires, 
electrical wires,submarine cables, 
bridge-building cables, wire rope, 
telegraph and telephone wire, ra- 
dio wire, round wire, flat wire, 

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

Sales Offices COMPANY 
Chicago New York Boston Cleveland Worcester Philadelphia Pittsburgh Buffalo Detroit Cincinnati Baltimore 

Wilkes-Barre St.Louis Kansas City St.Paul OklahomaCity Birmingham Memphis Dallas Atlanta Denver Salt Lake City 

Export Representative: U.S. Steel Products Co., New York 

Pacific Coast Representative: U.S. Steel Products Company, San Francisco, Los Angeles, Portland, Seattle 

Please mention The Wisconsin Engineer when you write
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GYPSUM IN BUILDING CONSTRUCTION 

/ (Continued from page 263) 
ie 5 A Sey me oa April 21, 1921. Further evidence of the sufficiency of 
eee ; 4 oe gypsum for this use is given in Technologic Paper 
ee : | oes No. 130 issued by The United States Bureau of 

A ca Standards. This paper deals with tests which were 
(eel sake conducted to determine the heat insulating properties 

| . did rN | of the materials commonly used as protective ‘coverings 
| fl 5 str cs rat <O oN ! for steel. 
it Maced ae hale) (Meas C™* i Gypsum blocks have been used for interior partitions 

ai ecg Ae” oe - in this country for a period of about twenty-five years 
= | ‘ seas “4 and for a much longer time in Europe. Figure 3 is 
ey we an illustration showing the erection of gypsum parti- 

ne fees ———— tions. More fire and water tests have been conducted 
oe Seem on gypsum block than on any other partition material. 

\ = i ee | Since 1900 there have been conducted no less than 
z ern MMS Pa a thirty-six such tests, which consist of eighteen reports 

} ee . made from 1901 to 1912 by Messrs. Ira Woolson and 
f And for Grinding Service — J. S. MacGregor of Columbia University; eleven fire 

tests of gypsum block construction by the Underwriters’ 
manufacturers come confidently Laboratories during the years from 1909 to 1918; and 

to Brown & Sharpe seven tests by the British Fire Prevention Committee 
from 1899 to 1905. All of these tests bear witness to 

BROWN & SHARPE Universal Grinding the excellent fire-resisting properties of gypsum block. 
A Machine is shown above with a special set- In the 1925 Proceedings of The American Society for 
up for grinding inner races for roller bearings. Testing Materials, there appears a Daper entitled, “ rhe 
Production was speeded up by the arrangement Fire Resistance of Gypsum Partitions by Mr. S. H. 
qndiheresulewas veond iemblereducioninthe Ingberg, physicist at the United States Bureau of 

oye . oo. Standards, which is a digest of the tests referred to cost of grinding this piece. . 
a ‘ Z above. 

The entire set-up was designed and built by Cups ; 
a8 . 7ypsum Board Products 

the Brown & Sharpe Grinding Service Depart- These ave dn weneral use: Three dltetine ; 
3 F : here are in general use three distinct gypsum board 

ment. Years of experience in handling all kinds ducts which : te ; . oo. . products which are admirably adapted to the use for 
of grinding enable this department to provide which they are intended. These products are gypsum 
the most efficient and economical solution of lath, gypsum wall board, and gypsum sheathing. 
the problems that are continually being brought Gypsum lath was manufactured first in 1889 and is 
to them. an incombustible and fire-protective material which is. 

Manufacturers continue to use this service be- used as a plastering base. This product is manufactured 
cause it saves them time and money. We are al- in accordance with the “Standard Specifications for 
ways ready to furnish upon request, any informa- Gypsum Plaster Board” of the American Society for 
tion we have available regarding grinding and Testing Materials, and consists of an incombustible 

grinding machines. core of calcined gypsum surfaced with a fibrous material 
— firmly bonded to the core, and is marketed in a thick- 

\ mnt piten ness of three-eighths of an inch, in a width of thirty- 
eli (Ane wi two inches, and in lengths of twenty-four, thirty-six, 
Ca 8 ; mage [Miers a gud and forty-eight inches. It might be termed an “in- 

ao dS By combustible solid lath” since the boards are erected in 
a sheets which do not have to be perforated or distorted 

° = a) = in order to provide the mechanical key or clinch for 
SS fe ra reid ‘| the plaster. Gypsum lath is used mainly in partition 

A Universal Grinding ia ann by | construction and for soffit or suspended ceilings. Machine with the self- [aan m=, aay || t ; 
euntained morse, Boe | Pi Gypsum wall board is used in place of wood lath 

Ge tinue : tel 2 ih and plaster and has been on the market for about ten 
turer who prefers or Rs] pol years. Paint, wall paper, or other decoration is applied 
eed machine, lips — directly to the wall board. It is manufactured in 

accordance with the “Standard Specifications for Gyp- 

BROWN & SHARPE MFG. CO. sum Wall Board” of the American Society for Testing 

PROVIDENCE, R. I., U.S. A. Materials, and is similar to gypsum lath in composition. 

| This product is manufactured in a thickness of three- 
| eighths of an inch, in widths of thirty-two and forty-
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CAN YOU ANSWER CORRECTLY ? 

HE following questions pertaining to explosives or to industries in which 
explosives are used should afford some pleasure and instruction for those 

who follow the popular indoor sport of “Ask Me Another”. 

The answers* to these questions are published in the May, 1927 issue of The 
Explosives Engineer magazine. 

Write us today for a free sample copy of The Explosives Engineer, and when it 
arrives see how many of your answers check with the ones given by the Editors. 

QUESTIONS 14, How many pounds of black blasting powder in a 
: . . standard keg? 

1. (a) Who discovered ‘nitroglycerin. . 15. Give the four conditions prescribed by the United 
(b) Who invented nitroglycerin dynamite? States Bureau of Mines requisite for a Permissible 

2. What blasting supplies should never be trans- explosive. 
ported or stored with explosives? 16. Name three types of high explosives commonly 

3. What high explosive is a liquid? used. for-industttal purposes. 
17. Whi i Li ig 

4. (a) Who was the first director of the United States articles eclasiog, Paling or Berne sige Hoe 

Bureau of Mines? appeared in the technical press of the world? 
(b) Who is the present director? . . . 

18. What are the standard granulations in which black 
5. What are the three ingredients of blasting powder? blasting powder can be obtained? 

6. Does safety fuse burn slower, at the normal rate, or 19. Name the secretaries of the following associations: 
faster when tightly tamped in a bore hole? (a) American Mining Congress. 

7. What electrical instrument is used for testing elec- (b) aie Institute of Mining and Metallurgi- 
tric blasting caps and blasting circuits? a NBINECTS. 

(c) American Zinc Institute. 
8. Name two of the three methods of blasting boul- (d) National Crushed Stone Association. 

ders. Name first the method that requires the least (e) Associated General Contractors 
amount of explosive and the one which requires £ ; ae , 
the most explosive, last. (f) National Slate Association. 

9. What is the velocity of detonation of Cordeau- 20. What great railroad tunnel has recently been holed 

Bickford? through? 
{| 10. When, where and by whom was coal discovered 21. How should safety fuse be cut for insertion in 

i, Ai eHCR?. a blasting cap? 

11. What is the best connection for electric blasting 22. Of what material should a tamping stick be made? 
caps when fired by a power circuit when ample 23. How should empty dynamite cases be disposed of? 
current and voltage are available? . 

24, What state consumes more explosives than any 
12. What type of explosive is the most water-resistant? other state in the United States? 

13. What is generally considered the best explosive 25. What explosive is referred to as “The New Alad- 
ingredient for use in detonators? din’s Lamp’’? 

941 KING STREET, WILMINGTON, DELAWARE 

*Through the courtesy of the editorial staff the answers are also printed on page 276 of this magazine. 

. "Please mention The Wisconsin Engineer when you write
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an eight inches, and in lengths from six to ten feet. 

i “PAIR PRICES AND FRIENDLY SERVICE” i Gypsum wall board has about twice the fire-resisting 

i : quality of ordinary wood lath and plaster. 
i | One of the newer uses of gypsum boards is for 

i | sheathing in place of wood sheathing and_ building 

i paper. This product has been developed in the last 

: 9 : few years and consists of a core of calcined gypsum 

BROWN'S RENTAL LIBRARY | between sheets of strong, tough fiber, the outer surface 

i . oof which is water resistive. It is marketed in a 

i q Over 950 titles. minimum thickness of one-half of an inch, in widths 

i @ None older than 1924. i up to forty-eight inches, and in lengths up to and 

i : including eight feet. Recent tests conducted at Armour 
i @ New books added on day of | Institute of Technology, Columbia University, the 

i publication. University of Toronto, and by the building depart- 

; # ments of Detroit and Indianapolis show that from a 

i @ Rates 3c per day; 10c minimum. standpoint of lateral distortion, gypsum sheathing pro- 

i No deposit. i vides a construction which is considerably stronger 

i i and stiffer than that in which wood sheathing is used. 

i i An additional valuable characteristic, of course, is 

i i that the use of gypsum sheathing affords a high degree 

: 2 B kK Sl z of fire resistance. i Brown Boo hop | 
| | 621-623 STATE STREET i New Insulating Material of Gypsum 

| | 1 One of the most recently developed gypsum products 

| |] is known as “cellular” or “aerated” gypsum. This is 

| i designed primarily for use as an insulating medium and 

| | ] is of such a nature that when mixed with water the 

| | “Come in and Browse” ] calcined product expands to many times its original 

| | volume. The resulting product contains minute air 
nn an rp nett ttt tt tt tt se na cells which give the material its high insulating quality. 

= Cellular gypsum is used as a floor fill between sleepers 

and as a base for granolithic finished floors, as a roof 

| . fill where it serves the double purpose of drainage fill 

| Sa SS Massachusetts Institute of and insulation, and in building of frame construction 

| fn Holy, echnology as an insulating material between the studs in walls 

eels ’ he joi in floors ceilings. Figure ay School of Chemical and the joists or rafters in Hoors and ceili gs igu 

: Pp | 4 shows this material being installed as wall insulation. 

Engineering ractice | «This photograph also illustrates how gypsum insulation 

p NDIVIDUAL and practical training at five industrial fireproofs the studs and also eliminates concealed air 

l plants are important features of the Graduate spaces, 
Course in Chemical Engineering Practice. Field work When cellular gypsum is used either as a floor or 

seeeeeiedot ax Bangs Met Dosti Maktig Battles roof fill, the decrease in dead load as compared with 

N.Y., and Bayonne, -J., in plants producing sul- any other material used for a like purpose is consid- 
phite and soda pulp, paper, caustic soda, chlorine, : . . -D 1s 

heavy acids and salts, sugar, coke, gas, steel, ammonia, erable. In the construction of the Denver Dry Goods 

benzol, petroleum and other chemical products. Building in Denver, Colorado, the use of cellular gyp- 

The more important operations of Chemical Engineering, as sum for this purpose effected a saving of 200,000 
typified by the above processes, are studied systematically by ds in dead load 
tests and experiments on actual plant apparatus, thus fixing in pounds in dead load. 
the student’s mind the principles of Chemical Engineering and In addition to cellular gypsum there is marketed 
correlating these principles with practice. Is licht, fluffy, insulati DS fill hich. dees 

The work is non-remunerative and independent of plant con- also a light, Hufty, insulating gypsum Al waren coes 
trol, the whole attention of the students being directed to study not require the addition of water. This material is 

and experimentation, . . used as taken from the sack and deposited where insula- 
Registration is limited, as students study and experiment in : ‘ . 

small groups and receive individual instruction by resident tion is desired. 
members of the Institute’s Faculty. “ . 

Admission requires adequate preparations in chemistry and Gypsum Wall Construction 
engineering. Able students can complete the requirements for Another recent development is that of the use of 
the Master of Science degree in one and a half years. ‘ : ny : 

: gypsum concrete in wall construction. The mix used 

tiv, Tivdlee duraile aaavenie in walls is the same as that for gypsum coarse aggregate 

SCHOOL of CHEMICAL ENGINEERING PRACTICE concrete in floors and roofs. This construction is 

Massachusetts Institute of Technology, Cambridge, Mass. especially adaptable for use in bearing partitions and 

bearing walls for residences, garages, and other buildings 
ees : re where the loads encountered are light. Gypsum con-
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crete wall constructions have passed successfully, fire, | 0 =—aynd the we * i 

load, and water tests conducted at Columbia University \ oF “J yo ee a. nen 

for the City of New York. ‘ Van York lA ree y re 
Not only has there been the development of the use] {S New el Hh pee Pe / 

of poured gypsum concrete for bearing wall construc- sho of oo ie eae) i 

| tion, but the construction of small buildings, mostly al Z fil el a Ne Feat Coste is 

dwellings, in which the exterior bearing walls are con- wh f at | 2 pS 7 si Nap LSS 3 

structed of special gypsum tile has been carried out i on Ie ‘l ue Paws e. lay N -. 

also to some extent in this country. In Canada, there NG al] vl <i igh |\. og 

has been some development along these lines too. Qs | es . 2 e K ’ . SRSA tee ie Al ee a 
Constant Increase in Importance be oucheten es 9 ~ es 

The phenomenal growth in the production of gypsum 

since 1920 and its constantly increasing use in building 

construction is conclusive evidence that this material COVER two million cubic yards of rock 
possesses to a marked degree the necessary character- blasted literally from under the very 
istics for such use in modern building practice. Its feet of New Yorkers—without even jarring 
fireproofing, insulating, and sound-proofing qualities, their famous metropolitanism! 

- aioe die seat and its sructural value are scr Since the adoption of plans for the Eighth 

a it is rapidly assuming its place as a major building Avenue Subway:in 1925, contractors under 

material. the direction of the New York City Board of 

The way to Wealth is as plain as the way to Market. | ge poruee nave bas. et oa 

; It depends chiefly on two words, ; Industry a traffic centers of Manhattan and Brooklyn. 

Frugality. —Benjamin Franklin. 
Steam shovels and motor dump trucks crawl 

FORMULAS FOR LOSSES IN PIPE BENDS over and under and in between a labyrinth 
(Cuniweed From page opt) of tubes, tunnels, gas and water mains. 

Small charges of du Pont explosives, aggre- 

no spacer would have a loss equivalent to 7 pipe gating many tons, are being fired under the 
diameters of straight pipe, a U-bend with a 5D spacer tumble of great trucks, scurrying taxis, and 

would have a loss equivalent to 9 pipe diameters of hurrying pedestrians, with all the safety pre- 

straight pipe, etc. cautions prescribed by the city. One of the 

Formulas for Determining Bend Losses many wonders of this wonderful city. 

The net head loss in any bend may be said, with When completed, this subway will contain 

reasonable accuracy, to vary directly as the square of 170 miles of track—more than doubling the 
the velocity of flow. Hence the net head loss, subway facilities of New York. The cost 

ve of construction will be approximately 

H=K— $400,000,000. The entire cost of this great 
2g subway is estimated at a half billion dollars 

a . . L —one of the most remarkable enterprises 
This loss varies also with the length of spacer, 5 in the history of city government. 

and also with the diameter of pipe. The following Du Pont laboratories, du Pont engineers and 

Vv? field service men are working constantly 
formulas for determining K in HK — are presented with users of explosives, making available 

. . . 2g the knowledge and skill of 125 years of 

in this bulletin: explosives experience. 

U-Bends: 

L E. I. DU PONT DE NEMOURS & CO., Inc. 
when ——O to 6 Explosives Department 

D ; WILMINGTON, DELAWARE 

(_ ol Josie anne | K=. ———— - 08+ 4 .05/87.8- (— -9)?+ 87 
laa SC D J : when 8 to 29 125 YEARS OF LEADERSHIP 

.281 L | «f -os| Fives a a.) [IN THE SERVICE OF INDUSTRY 
tL d+ .335 t pd} ES TIE
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See where 

| L 
{ | —-=ratio of spacer length to-pipe diameter. 
i | D 
| | d= diameter of pipe in feet. 

i S-Bends: 

i | L 
i | when —=0 to 6 

| i D 
ICE CREAM (7 . 

i i | J —+.023 | 
i ' 205 }47Vv D l 
i } Ka — Je | —____— +.984 | 

VISITORS ALWAYS | dyi9 J | 98 J 
: 3 L 

| WELCOME | when —=6 to 25 
| | c 
| | rf oL | 
C—O | j= + 150 ' 
| “OUR WAGON PASSES YOUR DOOR” | [205 ] D { 
3re FOR me | —— | 

i la+.19 J 126 } 
| { L 

KENNEDY DAIRY Co. For values of _— _ greater than 25 the bend loss is 
. D 

i Perfectly: Pasteurized equal to the sum of the losses of the two ells com- 
i MILK, CREAM, BUTTER, BUTTERMILK, COT- posing it. 

i TAGE CHEESE, SELECTED GUERNSEY MILK | In addition to the features of this bulletin discussed 

| | above, it contains many interesting tables, figures, and 
Gat conclusions regarding pipe bend losses. 

RADIO FREQUENCY AMPLIFIERS 
rs | (Continued from page 266) 

{ | The blocking effects which have been observed in the 

1 resistance and impedance coupled amplifiers are entirely 

i absent in transformer coupled amplifiers, and are not 

: likely to occur in combinations of transformer and 

| PANTORIUM Co. ! impedance coupled amplifiers. As a general rule, 

: Cleanevswnd Buses | though, amplifiers with the transformers which are on 

y the market at present do not possess as flat amplifica- 

; ‘ s tion-frequency characteristics as the impedance coupled 
MADISON'S ONLY | amplifiers. This statement is illustrated by comparing 

i MASTER CLEANER | curve D, which was taken for a CX-301A tube and 

i | 2 to 1 transformer, with curve B of Fig. 4. However, 

i we note from the three curves of Fig. 5 that there 

: i # have been marked improvements in the design of 
a Sm transformers. All three curves of Fig. 5 were taken 

i SP A lye : for a two-stage amplifier with CX-301A tubes. The 

i CN , last tube was terminated in 10,000 ohms. The three 
i we er i types of transformers were made by the same manufac- 

Vax Qa: : 
5 cA» gS # turer. A 3-to-1 ratio of the old type was compared 

XG IINN\ YY, : : 7 : | LIN NM. | with a 2-to-l ratio of the late types because an old- Ew a 
j SAND ce i type 2-to-1 was not available. The comparative primary 

i i impedance, with secondaries open at 500 cycles, of 

i 538 STATE STREET i these three types of transformers are as follows: old 

i B. 1180 i type 3 to 1, 5,700 ohms; 2 to 1, 51,000 ohms; latest 

i $5.00 in advance gives $6.00 credit i type, 2 to 1, 164,000 ohms. 
i i The relatively poor amplification characteristics at the 
i i low frequencies with these older types of transformers 

i.o..TCTOTOOOOO SHG te due to insufficient impedance in the external plate 

a circuit of the tube. Increasing the impedance of the
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i Commencement 
A isn’t the end— 

1 It’s just the Beginning! J 4 S Jus €e beginning. 
d 

T’S mighty easy to think of Commencement as the 
end of everything that’s care-free and pleasant. But 
don’t make that mistake. 

The cold, gray world after college isn’t so cold and 
gray to the fellow that tackles it in the right spirit. 

’ Of course, it isn’t going ic pay you a fat salary right 
at the start-off. That isn’t the way it does things. 
Instead, it is going to put you through a testing and 
seasoning process which will measure your grit and your 
stamina and find out whether you’re a dependable 
performer. 

Once you’ve proved your dependability, you'll get re- 
sponsibility and with responsibility comes income. And 
remember this—you’ll consider yourself an experienced 
and dependable engineer long before the world admits it. 
It’s that waiting period which will try your pluck. 

In the meantime build your reputation of top-quality 
materials. Team up with the best in every job you 
handle. Stand for, fight for the best materials, the best 
designs, the best construction methods. Don’t let your 
‘Mame get associated with second-bests, make-shifts and 
could-have-been-betters. 

It’s a great world. I’ve seen something more than a 
century of it and I know. And it wants you to make 
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ee primary winding has meant a corresponding increase 
i in the impedance of the secondary in order to main- 

= i tain a given radio of transformation. This increase in 

May days are i impedance has produced better amplification character- 

j i istics and at the same time caused the frequency at 

i Kodak days i which the peak amplification occurs, to move farther 

i i down the frequency scale. This is also. desirable up 

i i to a certain point. The amplification at frequencies 

i PICTURE CHANCES EVERYWHERE — i above the peak drops off very rapidly. Consequently, 

i GET YOUR KODAK OUT! i the peak ought not occur at a frequency much less than 

i i 5000 cycles. This peak seems to be due mainly to the 

i , . . i distributed capacitance of the secondary winding, and 

: We're ready for you: Kodak Film in the i partly to the input capacitance of the tube which is 
yellow box is on our shelves in your size; our i connected to the secondary. These capacitances cause 

i finishing service is “all set” for quality. i the secondary voltages to build up higher than the 

j i nominal ratio of transformation times the primary 

i i voltage. Sufficient data on this point have not been 

7 5 ak i a i ic i giv + | Kodaks $5 up i aE to beraat Say definite explananoa to be given 

| | The amplification-frequency characteristics of a trans- 

i | former coupled amplifier can be greatly improved by 

| | shunting the secondaries of the transformer with re- 

| i i sistances. This improvement is illustrated by the three 

| | HOTOART | curves of Fig. 6. Curve D of Fig. 4 shows that a 

| he | single stage employing a CX-301A tube with a good 

i JHOVSE: | 2+to-1 transformer whose secondary has been shunted 

i WOO’ Maven. Pacsiognt i with 500,000 ohms, compares very favorably with a 

| [| Daven high-mu tube and impedance coupling. The 

| i impedance and transformer are the best which a certain 

Fe tt te ene = mantiifacturer is putting on the market. 
The rising characteristics which are exhibited by 

Fe ttn CUTVE D of Fig. 4 and curve B of Fig. 6 are desirab'e, 

| | because amplifiers in the radio stages of a broadcast 

| | receiver discriminate against the higher voice and mus- 

| REPORTS AND THESES | ical frequencies. This type of characteristic is also 

| | desirable with certain kinds of cone loud speakers which 

| | are comparatively inefficient at the higher frequencies. 

[You get expert typing service on both if you | It would be further desirable if the peak amplification 

| let us do your work. | occurred at about 5000 cycles. This might easily be 

| | effected by increasing the primary and secondary imped- 

Reports are 6 cents a 100 words. Thesis is ances. This wea ase improve the low frequency 

i . . . | amplification characteristics. 
| 18 sents a page, including paper and correction | One thing which the curves of Fig. 4 and 6 suggest 

| of typist errors. We guarantee acceptance by | is a combination of transformer and impedance coupled 

| the library. | amplification. The best sort of a combination would 

! | be a transformer between the detector tube and first 

Have your entire thesis in our hands by May 21, amplifier tube and the impedance coupled units in the 

j and we'll give you a special 17 cent rate per i stages following. Two reasons for this arrangement 

| page: i are the following : A detector tube of the same type 

: : as the amplifier does not require as high an external 

| | plate impedance as the amplifier tube. A transformer 

| | at this location will eliminate any blocking action which 

! | might result from plate circuit rectification such as 

! OFFICE HOURS — 7:30 a.m.— 10 p.m. L  ocetrs with impedance coupling. Curves B and C of 
! Fig. 7 show the results which can be obtained by a 

! COLLEGE TYPING COMPANY = combination of transformer and impedance coupling. 

Like ond Langdon B.3747 These curves were taken for three stages of CX-301A 

5 : tubes with one transformer coupling and two impedance 

| | couplings. The last tube was terminated in 10,000 ohms. 

| Curve A of this same figure represents the results



MAY, 1927 The WISCONSIN ENGINEER 293 

| owe ce OOS. 
oa. CU a ee | imme fern 
ee a ele i ae ee lear 
a so eee \ ie || MN ee eee 

' poe nll BPS 7B han v , pp i : eee Tee 
Bs ie, cea i Dee MeMensl de VL ar er 2 ce 

/ i cokes ~ oo es, | ee ne a ie j ¢ sf a oT me ie pe) 

| aay ee fs ee |, a Lone i ec eee ee ne 
- Mle se ee ee I ie 5 he 

a SS RAN iia PRR ES a I area 2 ” 
 - g Lc. ieee aaa SAncy. Pied 

i) Dg 3S NO le ee a eee | ress 

ee es ime .. i7) ee oe AS f Lowa VE Deen oy . 
a ag ba ry) i ye is ea me De al a ee b> € 

% L . q aS fs) os 

Rex Conveyors in Progressive Assembly 

Is Served By The Chain Belt Company 
If it is the Manufacturing Industry—Rex Convey- If it is Public Utilities—Rex Traveling Water 

ing Systems are conveying progressive assemblies, Screens are cleaning intake water for power 

transporting parts and handling mechanically raw plants, Rex and Stearns Conveyors handle coal 

materials, semi-finished and finished products. to the boilers. 

7 regi ee W [f it is the Food Industry—Rex Chain and Rex Con- 
Bs aa “ , ‘SS Ae aa veyors handle food products in packing plants, 

i art cS ahs ; Nee 4 Sa] canning plants, sugar mills and grain elevators. 

ee OE visa ya, If it is Cement — Rex Mixers and Pavers mix con- 
y ate ee | jew) for th ds of jobs daily. Also y hy eee ue crete for thousands of jobs daily. Also Rex 

ay j oe is Se oo Elevators and Conveyors handle cement in all 
— “ONG Ae ‘ E \ Sk a YF stages of its making. 

ke BNET eile Shatin Bek : ee | 
q BRP a Me ee eS oe | _—  f| 

ORR Oh fe ae I ‘ 
} Vay ee te ee ae i ' ig 2 = : 

) Lae oa. ills od es) oo ee [| ee 
__ eo ONS BS ae oe Ee ll og a ; 

Rotary Oil Well Rig Driven by Rex Chabelco S|) 

If it is the Oil Industry—the great companion of ae = 
the automotive industry—Rex Deepwell Chabeleoo eee SS tt) 

drives the rotary rigs that put down the oil wells ‘Res Conoasor: Hondling: Cement Olinher Jom Kiles 
from Texas to Siam. If it is the automotive indus- Whether you are a student, manufacturer or 
try, Rex Conveying Systems carry many of engineer, if you are interested in industry, 

America’s automobiles through the products of the Chain Belt 

various stages of their assembly, Tv) FY Company will interest you. We 
the thing on which the industry has a a will gladly supply any information 

based its manufacturing success. 4 ae ry desired onany phase of this business. 

(Reg. U.S. Pat. Off.) 
. 

MIXERS ¢_ Traveling Water Screens + CHAIN 
. 

PAVERS ¢ Conveying Systems « SPROCKETS 

759 Park Street Milwaukee, Wisconsin 
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\ | which were obtained by the same amplifier when the 
ile | impedances were replaced by resistances equal to nine ig. . : i I I y I 
Bee. LR oo so bs coupetapesn ares aamanaate times the internal resistance of the tubes. The B- 
| acai ee battery voltages were practically the same for both 
aes Cae a cases. The low amplification with resistance coupling 
bees \ ee SF oe ee : is due to the decrease in the amplification constant of 
——\ = pa oe ue sa the tube with decrease in steady plate voltage. This 

aN (4 lie POSES : decrease in the steady plate voltage is due to the 
i ea “ Lf ge as gg voltage drop occurring through the external plate 
pee os gam TO resistance. 

wa : i eee) At present, amplifiers which are built up from é i  _-™ : : ‘ j Se om i... * : combinations of transformer and impedance coupling 
Ni : be. o og aaa possess better characteristics than amplifiers employ- 

POE ie oe 2 ing only transformers for coupling. Both coupling ie ee | *, , : 
ei . units are reactances which vary with the frequency 
Lee Be and in turn cause the voltage amplification of the 
ci ’ tube to vary with the frequency. In case of imped- Sharer a wet ci 8 * . . . a ae eoN : ance coupling there is a small reduction in voltage 

between the plate of one tube and the grid of the I g 
\ “ « next. In the case of transformer coupling there is a 

big gain in voltage from the plate of one tube to the ss 8" ] 

grid of the next. Why, then, is a combination type 

preferable to an all-transformer type? The reason is 
| HIS picture, taken in the salt that the primary impedances, at low frequencies, of 

marshes near Kearny, N. J., the transformers which are on the market are only 
shows two lines of 30-inch Cast Iron about one fourth as high as the impedances of the 
Pipe replacing pipe made of other impedance units which are on the market. 

| * There appears to be a practical limit to the extent material. The alternate exposure to . ” : ; ; ~~ | . Loe to which the primary impedances of a transformer can 
, the action of salt water and air is a be increased. An increase in the primary impedance 
| severe test. | fee 

Se aaa ee 

| While the pipe shown in the pic- Lt e...LhlLLhLmDrrtw~*~*~Sss | . ‘ fee ee ture is subjected to unusual corro- ee ey 

sive influences all underground pipe Ft a 7 i < Fe tie ese ieee eee ee eae must be able to withstand corrosion al 2 | 
el ilies, to a greater or less degree. Cast Iron eee Lee a 

Pipe has this quality. It does not rll 
. depend on its coating to resist rusts ee | 

h ial itself i isti Be eee the material itself is rust-resisting. | eee srr LL ‘ se Pet TL aur | | Allcdives thr tive Srogda | The first Cast Iron Pipe ever laid is Aa oh Tees ang | 
: ‘ : Cee in service today at Versailles, France, Bo iA 

. fe ies fi SS Bab demesd in ceded ned ceed TE beer HAE Tata eT after two hundred and sixty years’ Pe ee 
service. 

Ligure 7 

means a corresponding increase in the secondary imped- 
THE CAST TRON PIPE Fale at ai BUREAU ance. This means, on the basis of the design of trans- 

Peoples Gas Bldg., Chicago formers which were used in the experimental data of 
this article, a decrease in the frequency at which the 

ny peak amplification occurs. A decrease to a value of 
a Srp "= about 4000-5000 cycles is desirable, but a decrease to d y 
o wD T mi = [a lower value is undesirable. It seems possible, though, 

THE DELL G SPIGOT JOINT to design a transformer for a transformer-coupled 
my “c¢ . . . . Our new booklet, “Plan- 0 in Send for booklet, “Cast amplifier which can compete in amplification character- 

ging. 0, /) alermorks is cm Sede Leena istics and cost with the impedance coupled amplifier. 
He ee ery wuaceepren a co ron as Such a design would have to give special consideration 

HEREC SENSES UNDERGROUND CONSTRUCTION to the distributed capacitance of the windings.
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, WE CALL WE DELIVER 

CLEANING, PRESSING and REPAIRING 

531 State Street Badger 7542 

Psa nS SS TS SS SSS ESSE SSS SEES FF TESTE ETS SSS STS 

5S SSS SSSSSSSSSSSSSSSSSSSSSSSSSSISSS” © -SSSTEESTERSERG TIC Sn OT STERIC EER 

Every well dressed Engineers Prefer 

University man does not Varsity Approved Clothing 

wear Karstens clothes 

but every man who does Because they are correctly styled for the 

is well dressed. College man who is particular that he 

is dressed distinctly collegiate. “Varsity 

Approved clothing costs no more, and 

you are getting quality material fash- 

Learbury Suits ioned into the best college styles of the 

ji country, Come in and see Joe Ripp. 

Murray Suits Let him fit you with one of these new 

Bostonian Shoes spring suits. 

Langdon Hats 

22-24 NORTH CARROLL STREET E. J. GRADY, Manager 

State at Lake 

ee 

a tS SSS SES SSSR SS SEE TS SESESES 9 SEE OE EST ES FE 

~ 

ee LUFAIN gem JUFAIN fi ry 
Cea iss i ONG Va 
SSa~| TAPES VWA_gg SMALL (2@g 4h 
55 Gis) e } RULES See TOOLS i ) A) Ph: 

y MENSA Df tami DISTINCTIVE IN QUALITY ey 
—_ Made in patterns best suited to every class of wirk 

SEND FOR [ ; 
Cat. No. 11~Tapes and Rules Cat. No. Tools ee 

Bl ll soy aw THE [UFKIN fruLe C2. Saginaw, Michigan RBG pg sca 
ao ll NEW YORK WINDSOR, CAN. AS4uu[buliil oad P ulus.) 
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1902 1927 
oe 3 o. : Recognition, Reputation, Repetition 

—— j | UST a quarter of a century ago be { | 
: ee Oo four young men, with a broad ey, 1 nite | a . ot tr ee tel oo Pete a ee Bree ee MRSA EO! te background of training and experience abe qe a ia e i e 

: s : 7 e ea fa u ie oa ed i in the engineering construction field, lis if tal | 2 e. ai 
formed The Foundation Company. a ia ak Li: Coe 

Today the company is at work in ie hate 2 Eins 
every continent, in both hemispheres, age ae = : is 
and on both sides of the Equator, on : MS : 
engineering construction of almost Cnn Ein Mevell ech, 

OVER FIFTY OF THESE LARGE BUILDINGS REST ON FOUNDATIONS 
every known type. BUILT BY THE FOUNDATION COMPANY IN NEW YORK 

i Fe, ae i DUNG the early years the activ- 
i oo | ities of this organization were 
, Te ‘ | centered on Manhattan Island and . a 2 : . ¥ . Py \" principally on its southern tip where 

a AG aii  g. eg foundation work was most difficult; 
oe iv wo ates > A now, subways in England, river con- 

sb iba ty ps Sued» 4 trol and land reclamation in Greece, Cad , Seek) Sd ii ds. es Beet | : i i oe: 8 eae LA Lee Tid bridge piers in Japan, a power plant 
. roe Se eo i % in Venezuela, dredging in Colombia, Be a St, See ie ‘ ? 
gal ars Gel Dies Ses and general construction of all kinds 

ae caer et PL Gee in Peru, are some of the many under- 5 te aes | * ET eng <a : : * be eg Ppt = eh takings of magnitude engaging The 
Foundation Company, all over the 

WATER PIPES BEING LAID BY THE FOUNDATION COMPANY 

FOR THE MUNICIPALITY OF CUZCO, PERU world. 

S indicative of the service rendered by The Foundation Company over this 
L\ period of years, these partial lists of repeat contracts have special signifi- 
cance. In one case no less than thirty contracts have been awarded by one owner. 
CLEVELAND CLiFFs IRON Co, PENNSYLVANIA RAILROAD U.S. GOVERNMENT 

! Mine Shaft 1909 Bridge Piers 1913 Navigation Dams = 1911 
Power House 1911 Bridge Piers 1917 Gun Shrinkage Pits 1917 
Power Dam 1917 Pumping Stations 1918 War Construction 1918 

CITY OF NEW YORK | Office Buildings Hydro-Electric Developments Industrial. Plants ATLANTA LOS ANGELES MONTREAL Power oases 
‘ GOB OUSES: PITTSBURGH MEXICO CITY LONDON, ENGLAND _ i Enways ieee ore Taal CHICAGO CARTAGENA, COLOMBIA BRUSSELS, BELGIUM Asves aye Harber Develapiieatt Filtraticn and Sewage Plants SAN FRANCISCO LIMA, PERU TOKYO, JAPAN Mine Shafts and Tunnels 

BUILDERS oF SUPERSTRUCTURES As WELL AS SUBSTRUCTURES 
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with a large organi- H ie | * ur ae 
zation?” That is what > ry er ate fie 

college men want to know, Ye : al a Le alae er 0 

JSirst of all. The question is Vee \ 4a ee cu Wy pel ea y 

best answered by the accom- aay XN oe i a | a : 

plishments of others with et : i] Sipe ae acre Wa 

similar training and like op- ioe, Y \ 5) nniitge 2 UBS 
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traying the progress at West- ane | Se- etre ‘ 

inghouse of college graduates» A i —— \ ‘ oO / 

off the campus some five— ae E ' \ 
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WUHEN R. FE, Frenger came to Westinghouse to sell. sales skill. The whole world is the 

— Frenger wasat He expected to sell steam apparatus, market. 

= , New Mexico State, since he had taken an M. E. degree. Not long ago Frenger ran out to San 

oe = in 1915, automatic After a period in the Westinghouse Antonio to help the local Westinghouse 
. _ control for sub-sta- sales school, he became interested in salesman land an order that puts the 

—_ >. tions, hydro-elec- switching apparatus. He spent months San Antonio sub-stations under auto- 

. “i, tric generating — on the engineering side of the work. He matic control. When the Holland ve- 

- 4 plants, railway and spent several years as a sales specialist hicular tunnel opens, and connects Man- 
: i 4205053 mine  sub-station in the Westinghouse Chicago Office. hattan with the Jersey shore, Frenger 

R. F. FRENGER systems, was a hazy Then, as automatic switching grew can point to the traffic signaling system 

dream. Even five years later, when Fren- in importance, Frenger grew along with as coming from his section. 

ger was working in the Switchgear Sales it. Today he is head of the Automatic At Cleveland one man in a downtown 

Section of the Westinghouse Company, — Switching Section of the Switchgear office building turns off and on eleven 

automatic switching was far, far away. Sales Department. different sub-stations scattered through- 

Today, however, Frenger, still in his Frenger’s work is pioneering ina very out the city and its suburbs to operate 

thirties, finds himself in effect the Sales real sense, for the automatic control the railway system — all without leav- 

Manager of an automatic switching business, lusty as it is, still is in its ing his chair. Frenger’s section again. 
business—a business that runs up — infancy. Engineering ways and means It is another case of a well trained man 

into seven figures every year. must be supplied as well as specialized in a pioneering organization. 

Westinghouse 

Ww) 
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More than 60 per cent of the mechanical 

power used by American industry is applied 

through electric motors. But the electrifi- 

cation of the tasks performed by man power 
has hardly begun. Electric power not only 
saves dollars; it conserves human energy for 

better purposes and raises standards of 
You will find this mono- living. College men and women may well 

dicctric equipment. It is consider how electricity can lessen the bur- 
auc dens of industry and of farm and home life. 
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