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Television today is clearer, sharper, and brighter—thanks to the improved kinescope, or picture tube, perfected at RCA Laboratories. 

Continue your education 

with pay—at RCA he Pi hat brought" life”to felevisi “ The Picture Tube that brought'life’fo television | csavae vrysiciss: RA Viewr 
—one of the world’s foremost 
manufacturers of radio and elec- 
tronic products —offers you oppor- 
tunity to gain valuable, well- 
rounded training and experience at 

ae ‘ ‘. . a good salary with opportunities The screen on your home television citement that you'd enjoy if you were for advancement. Here are only . + 7 * _ * a five of the many projects that offer table model receiver is the face of a at the event in person—and on top of sinugual promises 
large picture tube. And the skater you that it’s all brought to you in the com- Development of acoustics and 1 is the j 6 of > high-fidelity sound reproduction see on the face of the tube is the iden- fort of your own home... you don’t as applied to radio and television. 
tical twin of the skater being televised. have to move from your favorite chair. Development of optical systems for television receivers. 

Pioneering and research in RCA RCA Laboratories has made pos- Investigation and development Laboratories led he devel ibl di a a of high-vacuum techniques, aboratories led to the deve opment of sible outstan ing advances in every Development: of microwave 
this tube which allows none of the orig- _ phase of television. And for television tubes, construction and feeration: ‘ : ‘ + i : Basic development of AM and inal realism to be “lost in transit.” It at its finest, be sure to select the re- FM broadcast tismites: RF ine -enr werk «oe . sari ‘ duction heating, mobile communi- reproduces everything the television ceiver bearing the most famous name in cations, reloy systems and com: 
camera sees, shows you every detail, television today—RCA Victor. mercial communication systems. * o +o, 12 Write today to National Re iti keeps the picture amazingly lifelike ; ; . ; Div., RCA’ Victor, Camden NE 
and real. Radio Corporation of America, RCA Build- Also many opportunities for Me- 

. a . ing, Radio City, New York 20. Listen to chanics!) Chemical, and Electrical An RCA Victor television receiver the RCA Victor Show, Sundays, 2:00 P. M., mgineert: 
brings you all the action, drama and ex- Eastern Standard Time, NBC Network. 

@ RADIO CORPORATION of AMERICA
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¢ From jeweler’s torch to 

GS open hearth there’s no heat- 

ing job too large, too small, 

y too difficult for GAS. 

When Mesta Machine 

Company, Pittsburgh, Pa. 
poured the world’s largest steel 

casting, weighing 600,000 
pounds, the charges in four 
Gas-fired open hearth furnaces 

were ready simultaneously, 
demonstrating the complete 
controllability of GAS. 

Se That same GAS which fires 

wot cscriee TT industry’s giant open hearths 

we = =~=—— |. is thee fuel used for the pinpoint 
_ a ——r~CO~™ flames which heat the precious | pam 

A SOS _ssomnetals for fine jewelry making. | aA/ 
(2 | » | GAS is the dependable fuel for y > 

aa : = the widest variety of difficult . 
yO ; i | and exacting heat requirements. a 

ae Wherever heat is used in q | 
|__| arts or industry, there’s a job A 

- : : - GAS can do better. Because | 
. /_ GAS is readily available, so —~ | 
i tie| casily controlled, and so flexi- y ty 
r 3 ble, the installation of depend- a 

\ Fe SCS | :«Ctble Gas equipment can be ed ) 
i _ = ==. Mee| accomplished quite readily. No 

Cap for 12,000-Ton a | 7 eng 
Hydraulic Forging Press / _— — : / = 220 

A Aggies ee nT 

=| say” eum MORE AND MORE... 
om 2 | Siena i : ; 

@ ea 
AMERICAN GAS ASSOCIATION Me INDUSTRIAL HEATING 

420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 
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Using Corrosion Resistance, Strength, and Machinability 

M FILM carriers are an the corrosive action of develop- for laminated plastics, let us 
excellentexampleofusing ing solutions. know about it— before you de- 

plastics where plastics belong. The teeth, though small, must _ sign, if possible. 
The film carrier illustratedis be strong and accurately in- Synthane’s help includes de- 

only one of many types made dexed. They are easily milled sign, selection of the right ma- 
from Synthane laminated plas- from Synthane. terial, and fabrication by men 
tics. Synthane is well-suited for Whenever in your future who know plastics. Synthane 
the job because it stoutly resists work you have an application Corporation, Oaks, Penna. 

SYNTHANE TECHNICAL PLASTICS we DESIGN ¢ MATERIALS « FABRICATION 

eX erZ ested ne SS ean LP Y ANE Se boa ai 
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| ss / _ CHEMICAL COMMENTS 

4 Researchers develop unique no material Flexible Heat for 

@ —ri“CiOCCOCOCO—OC—C—CCLCC = =——rt—i‘“—_i—OCCC——...LL NT|_stsér$ Paint Processing 

 ~—r—“__mEs  - ~~ ~—Ee —r—“O™OC—C—CsSsCF—éFéC Flexible heating systems are a necessity to 

| Or Cl eC _ | many paint and varnish firms, where 

| Ss is a\ — + Aa | hmmm high-temperature processing requirements 

 2=—h A LA eC” - vary widely. In one Midwest finishes 

a —r—tst—s—s—ssSesi—“i‘_OOCNrSsesF 5 ee tt plant, where processing temperature 

—r—“—™OOCC—C—C————C——.C'' _ i i+@27;*;%5— ing, Dowtherm, the high-temperature, 

[_  i4g3o-m~ Ff =, F~”~t—~—OOO—Or—SC—C—CS—CSCF_m['-$ low-pressure heat transfer medium has 

—rt—“‘_OCW.UCOWOCOC~*~;™CO*sCOtiti‘(‘(C(C(;#SCOR(COW:w*w*wO~wsws~
s—s—OsOCSCOCOCO—O—OCO—OCO been installed. With this indirect heating 

e8@24eqwu@W.@2@@~~@@_.._2—— ———i—iC(‘*##«C*N job. The company uses a 3,000,000 Btu/hr. 

 .@2@2@©7©7»7»=»=SCtFeONNTNOOOOOCsCFCSCSCSCSCFCFhF7/m|—<s
SsS an independent liquid-phase Dowtherm 

——e———— ee cycle for cooling. Simple controls permit 
the two cycles to be coordinated for a 

. 
variety of temperature combinations 

» 
(Since installing the Dowtherm system, 

 k 
the company has found that heating is 

i 
more efficient, processing more uniform, 

: equipment is simpler and larger batches 

| = can be processed at a time.) 

— AN <> Disinfectants Produced 

4 —<s S from Phenol Derivatives 

a eh “ee ~_ \e4 ea, disinfectants. These 

eh, Cl OO CCE 2H Mpfect phenol ‘products, pro- 
Ce . hl _ = “Fe mr duced by Dow, are 

_ : : — ». —. oa =  _| known as Dowicides. They are noted for 

ce ee)  .,lmrlrlClCC OS _ their high germ killing powers which are 

bo oS a ..DmUmrmCé—~<“ i“ SS Se Za largely retained in the presence of organic 

foo : : . 2 matter. Other important — propertics: 
Poe : . Le excellent compatibility with cresols, pine 

: Pine iemnaeiai i uid Mh — oils, soaps, low toxicity, and absence of 

be / 2 op  . color and odor. These qualities indicate 

Cw : _ the wide adaptability of Dowicides to the 

-g . : manufacture of bactericides and fungicides. 

i _ -— Mold in Foods Prevented by 

ra . Co : Dow Propylene Glycol 

8 — . i The food industry is making increasing 

° use of low-cost Dow propylene glycol to 

Unmodified films of Dow Latex 512 are strong and highly elastic. keep many types of catables palatable 
and healthful, without risk of mold... . 

This is a highly purified material of 

Students majoring in chemistry will find much to interest them pharmaceutical quality, free from odor 

in our new coatings laboratory where technicians are developing and taste. . . . By adding small quantities 

significant new materials through research. Dow Latex 512, of Dow propylene glycol, food processors 

recently introduced, is a good example of what goes on in this can prolong freshness in foods—retain 

laboratory which is an activity of the Dow division devoted to full flavor—and actually decrease danger 

resins, latices and plasticizers. of mildew: . 

Dow Latex 512 is a coating material that promises great useful- 

ness in the paint, paper, textile and adhesive industries. Its morro er commen coenerrnemreen ene 

principal film forming ingredient is based on a copolymer of — i | 

styrene and butadiene. On air-drying it forms a rubbery, pro- a ol 

tective film. It is compatible with conventional coating materials << oo 

and _ possesses good_ stability under agitation and freezing, > Re 

excellent pigment-binding characteristics and high protective a ee D OW | 

values. = ~ 
Dow research is continuous in all divisions and there are many LE ee... ete : oy 

@ fields for young technicians who are preparing for this type et a : 

of worl __ CHEMICALS INDISPENSABLE 
‘THE DOW CHEMICAL COMPANY « MIDLAND, MICHIGAN | TO INDUSTRY AND AGRICULTURE 
New York * Boston ¢ Philadelphia * Washington * Cleveland ¢ Detroit a ——— : : 

Chicago © St. Louis * Houston * San Francisco « Los Angeles * Seattle E ee ee 
Dow Chemical of Canada, Limited, Toronto, Ontario Bl 
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, why pd i ee £1 N 
To help bridge the gap between college and in- ye ‘ ~aS eT N 

dustry, Westinghouse many years ago established Hil | ee 

its Graduate Student Training Course. This plan Ff ae Fe i a3 aa 
has provided practical training for more than 14,000 | es Te , 

college graduates in its more than 50 years of V7 iG , a Ce J j 

operation. 0 iy i ; ry _ Uy 

Through basic training in industrial methods oO aa AN i 
and organization, plus practical work assignments . Vee a\i 
to prepare the way for future specialization, the : a 
course equips graduates to find their most effective FP a Seg 
place in the Westinghouse organization. BS /; a 

A new booklet, Finding Your Place in Industry, R_ ~ 

describes this course in detail. It also contains ( 

many helpful suggestions on choosing the right 

job and the right company—regardless of what 
career you plan to follow. Wo ees 

Get your copy of this helpful book at once. L 
It’s free! ©-10005 | ‘To obtain eoy, of Finding Your Place in Industry, consult 

| Placement Officer of your university, or mail this coupon to: 

‘ | The District Educational Coordinator 
| Westinghouse Electric Corporation 

ti | 20 N. Wacker Drive, P.O. Box B, Zone 90 Westinghouse |" | 
Name__——____ 

PLANTS IN 25 CITIES... 2) OFFICES EVERYWHERE ame 

e ser | College —_______Course______ 
%, YN 
AS | Addresp 

is 
lary | City. State______os 
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The University’s 

° I. M. Stati MM. Station 
e 

Nears Completion 

by James Vasilion e’48 

AMONG the many construction jobs being carried out that of the half-wave length antenna. F.M. antennas, on 

on the University of Wisconsin campus, probably the the other hand, are well suited to building-top locations. 

| most spectacular and. surely the most landmarking is the In fact, skyscrapers offer an ideal location since only a 

erection of WHA’s new F.M. radio tower just behind Ra- small supporting structure of about 50 feet is necessary 

dio Hall. Although the exact date for the maiden broad- to mount the Bays, and the antenna is many hundreds of 

cast has not been set, the completion of the antenna tower feet above the ground. The theoretical range of an F.M. 

has set the stage for WHA-FM, to go on the air. Materi- station depends directly upon the square root of the an- 

al delay held up work for some time, but the University tenna height above ground. The actual range, however, 

Station, the oldest station in the nation, wasted little time is somewhat greater due to a slight bending of the radio 

in erecting the huge tower once the material arrived. waves as they travel. For example, the theoretical or line- 

Present plans call for FM transmission during the time of-sight range of WHA’s F.M. station is just 28 miles, 

that WHA is off the air. whereas the expected range based on experience is pre- 

It seems almost ironic when looking up at the 294 foot dicted fo berd0 imiles. The true range will. be found -aftet 
: the station goes on the air and accurate field-strength 

tower that the sole purpose of the huge structure is mere- ‘Another i d 
ly t6 support four tiny doughnut shaped rings located measurements are. made. nother important ai vantage 

Sec : of F.M. antennas is the fact that considerable power gains 
near the top, but it will be up to these four rings, or Bays be obtained ‘call ly by i ing thi 

as they are commonly called, to radiate 3000 watts of radio can be obtained economically merely by increasing te 

frequency power provided by the General Electric F.M. Bayaseahe suieind ateay. Any murmbers’ Baye frontane 
; to ten may be used with the greatest benefits derived from 

transmitter. . 
the greatest number of Bays. When only one Bay is used, 

A great number of problems in antenna construction power is radiated uniformly in all directions, and so a 

have been simplified with the introduction of F.M. broad- great deal of power is wasted from radiation directly above 

casting. Most of those problems have been in connection and below the tower. As more Bays are added to the an- 

with the costs of construction and location of the antenna. tenna, that power which is normally wasted is caused to 

In conventional broadcast station setups such as WIBA, radiate at a lower angle with the horizon. The ideal con- 

WGN, and WTMJ, the entire radio tower is made to dition is reached when all the power is radiated uniformly 

function as a radiating antenna. This is a necessary pro- in the horizontal plane. With four Bays, as used on the 

cedure, because an electrical wavelength at broadcast fre- University F.M. tower, the effective gain in power over 

quencies is rather long. Take for example, the radio tower an elementary half-wave length antenna will be 3.1 times. 

used at WGN’s site. Their 680 foot tower is just a half- Therefore, the effective radiated power in the horizontal 

wave length at the operating frequency of 720 kilocycles, plane will be 9300 watts using a 3000 watt transmitter. 

and the entire weight of the tower and pull of the insulat- Undoubtedly many small scale broadcasters will be 

ed guy wires is supported by a huge insulator at the base attracted to the ranks of F.M. broadcasting once its many 

of the tower. A structure of this size represents a sizeable advantages are realized. There is room for at least two 

investment, and necessitates an out-of-town location. The or three thousand separate F.M. stations on the air with- 

advantages of location in centers of population can’t be out causing interference according to the Federal Com- 

overlooked since a greater number of people can be munication Commission. Perhaps this speils doom for 

reached effectively with a given transmitter power. Some the few powerful controlling broadcasters of this day. 

broadcasters have erected radio towers on tops of build- Only time will tell. Certainly they will receive a great 

ings in the heart of a city to take advantage of this fact, deal more competition than ever before in the history of 

@ but have been forced to restrict the height of their towers radio broadcasting. Radio listeners, on the other hand, 

to a value somewhat under 300 feet. Consequently, the will benefit by having the finest system of arual broadcast- 

radiating efficiency of the antenna has been inferior to ing possible at this stage of the art. 
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The art and science of pressing metal powders into dies the liquid state or have very divergant melting points by 
and heat-treating the resulting compacts to produce simply mixing the powders together in the desired propor- 
strong coherent articles is known as powder metallurgy. tions, pressing the powders in a suitable die, and heat- 
There are of course innumerable variables which influ- treating the compacts obtained. It is not necessary during 
ence the physical properties of articles produced by this heating to melt any of the constituents present. A very 
method. By controlling these, the powder metallurgist fine example of a product of this type are switch contacts 
is able to obtain properties unobtainable by any other for handling heavy currents. The contacts are made from 
means. In many cases, with the refractory metals tungsten, a mixture of copper and tungsten powders, the copper 
tantalum, titanium, vanadium, molybdenum and their re- providing the electrical conductivity while the high re- 
spective carbides, fabrication into useful forms is possible sistance to wear and temperature is supplied by the tung- 
only by powder metallurgical methods. sten. Fig. (1) shows a variety of shapes made from mix- 

Contrary to popular belief, powder metallurgy is not atures of tungsten and copper powders. Other examples 
new field but it is a field which has grown tremendously of alloys of this type are copper-graphite, copper-lead and 
in the last twenty years as a result of applying modern iron-lead. A third group of products is that which has 
scientific methods to an ancient art. Powder metallurgical special structural properties. Heading this classification 
practice probably had its beginning in 1829 when Wollo- from a quantative standpoint are the porous bearings. 
ston published details for producing malleable platinum. Sometimes referred to as the self lubricating or oilless 
At that time furnaces were not operating at temperatures _ bearings, they were developed in 1921 by the General 
high enough to fuse the metal for casting. The method Electric Company. The bearings are made by pressing 
used by Wollaston was to compact platinum powder con- together a well blended mixture of copper and tin pow- 
taining a small amount of water in a toggle press and heat ders to which small additions of graphite were made. The 
the compact obtained. While the cake was still hot it was pressed bearing is then heated to a temperature below 
struck squarely on top with a heavy hammer. The metal the melting point of the bronze to sinter (stick) the pow- 
was then sufficiently consolidated to permit normal forg- der particles together and remove the carbon leaving a 
ing operations. The powder method of producing plati- system of intercommunicating pores. Oil is drawn into the 
num was supplanted shortly after when suitable refrac- pores by means of a vacuum, or is forced in under pres- 
tories and furnaces were developed to melt the metal sure. In service this oil is drawn from the bearing to 
and cast it into desired shapes. From 1830 to 1920 only the journal by capillary action. 
a limited amount of progress was made in powder metal- In recent years there has been a tendency to replace 
lurgy, most of this being in the refractory metal field. some small machine parts with powder metallurgical piec- 
It has been only since the first world war that we have es. Most of these replacements were made to save ma- 
seen large-scale production of powder metallurgical parts. chining costs, as it was found more economical to make 
Even today with man’s highly developed research meth- the article from powder than to cast a blank and machine 
ods there is a great deal of work to be done before we it to size. This field has certain limitations as to size and 
can understand some of the fundamental principles of complexity of parts, but it is felt that great strides will be 
powder metallurgy. made toward the further development of this branch of 

. powder metallurgy. Watch gears made from metal pow- 
Products are Many and Varied ders is but one of hundreds of cases where a powder 

There are several main divisions into which products metallurgical product is replacing a previously machined 
produced by this method may be divided. We have the part. Alnico magnets are now made this way because it 
refractory metals and carbides which because of their was found much cheaper than trying to grind the cast @ 
high melting points and great hardness cannot be con- product to size. Just a few of the more important uses of 
veniently cast into shape or, if cast, cannot be machined powder metallurgy have been mentioned here. A more 
to size. Alloys can be produced which are immiscible in complete list would include such applications as the pro- 
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by William H. Smith m&m’47 

—Photographs courtesy: American Society for Metals 

duction of master alloys, metallic filters, dental alloys, Bonding and Pressing 

neldaig wetvand leery. In order to bond the tungsten carbide particles together 

Production of the Powder : and provide a soft matrix for the hard carbide, 12% by 

weight of cobalt powder is added. A properly propor- 

In order to illustrate the various steps in the produc- tioned mixture of the two is placed in a ball mill and 

tion of parts from metal powders, the details in the manu- blended together for about 30 hours. The action of the 

facture of a tungsten carbide tool bit will be given. It 

should be remembered that the details for producing an- 

other part will be quite different, but the general methods 

employed and problems encountered will be similar. The 

production of the metal powder is a very special and — 

complex field in itself and will be discussed only briefly. - > na € ' » 

There are about a dozen different methods of making a : i i hg 

powders and each has a particular field of application. is e | i, Wi 

The particles may be round, angular, all of the same size, oe rl . + ae cf 

or involve a wide variation of sizes, depending upon the ee ; BN ie 

manner in which the powder was produced, Methods for : e ae D | a 

producing metal powders include, machining, ball milling, a eo Ps is oe 

sholting, (a process in which molten metal is broken up by y ¢ mp , as : ; 

a blast of air and solidified by falling into water), conden- Lyk ree ee s hi a 

sation of metal vapors, reduction of finely ground com- : fo nl < ee 

pounds such as oxides, electrolytic deposition, and chemi- iS) i . o 

cal precipitation. No matter how the metal powder is pro- Pe — a r 

duced the main concern of the powder metallurgist is oe : oe ee 

the particle shape, size and size distribution, bulk density, aw : oe a 

| ie., the density of the uncompressed powder, flow charac- bs o G ca 

teristics, cohesive ability, chemical purity and oxide con- . . 

tent. Before powders are purchased from manufacturers A widervariety of shaper and prod: ucts produced in powder metallurgy. 

extensive laboratory tests are made to determine the type 

of powder which will produce the best articles. Powder 

manufacturers can usually meet the specifications given, 

but if this cannot be done a simple ball milling operation ball mill is to coat each particle of tungsten carbide with 

may be all that is required to obtain a satisfactory powder. a thin layer of cobalt. After the milling operation, a lubri- 

For a tungsten carbide tool bit we would like an oxide free cant such as paraffin or stearic acid, (14 to 2% by weight), 

powder having a range of particle size from 1 to 20 mi- is usually added to prevent excessive abrasion of the die 

crons (0.001 mm) with most of the powder less than 5 walls as the hard carbide particles are rubbed against 

microns. Particle size measurements may be made by mi- them during pressing. 

croscopic examination, surface area measurements, settling Figure (2) shows a typical press used in the powder 

6... of the powder in a liquid and the transmission of metallurgical industry. They are quite similar to presses 

light through a solution containing the powder. There is used to make pills and candies such as “Life Savers” but 

a great deal of literature available on particle size deter- gperate at much higher pressures and have lower capaci- 

minations and this should be consulted for further details. (continued on page 16) 

MARCH, 1947 9



Meet your Department Head .. . 

Leslie F. Van H esile Ff. Yan ag an 

e e e e 

Civil Engineering 

by Jack Strohm ch’48 

Leslie F. Van Hagan, chairman of the Civil Engineer- of maintenance and ways for the National Railway Sys- 

ing Department, was born in Chicago on September 13, tem of Mexico. Everything proceeded smoothly until 1910 
1878. when rebel hands headed by Pancho Villa and Madiero 

He came to the University of Wisconsin to study en- started to overthrow the Mexican Government. Since 

gineering and received his Bachelor of Science degree in the rebels considered the railroads to be operating for 

the welfare of the government, they made every attempt 
to destroy and render them useless. After taking his wife 

and child to Milwaukee, Professor Van Hagan returned 

to Mexico and undertook the job of keeping the lines 
eo open. 

“a * At one time the insurgents had shut off an important 
‘4 — section of track in Southern Mexico. Having been sent 
as = to remedy the situation, he found that the rails on a high 
. teil bridge had been torn up and thrown into a deep canyon. 

ae ‘ , Several hours after he left this district the rebels attacked 

» ‘ a the ranch at which he had been staying and completely 

7 at 2 - : massacred the inhabitants. 
a a Once, while constructing a bridge across a gulf, some 

he acid f people came from a village within sight of where they 
a4 ; were working to report that the rebels had taken over 

i . the town and had the mayor and council locked up. At 
| '» : the moment they were recruiting men in the village to 

y come down, burn the bridge, and slaughter the builders. 

L. F. Van Hagan Needless to say, the bridge was completed in record time. 

Professor Van Hagan left Mexico in 1911 just two 

weeks before Pancho Villa and Madeiro captured Mexico 

1904. Later, when he returned to the University he ob- City. When he arrived at Milwaukee he received offers 
tained his professional Civil Engineering degree. While from Wisconsin and Iowa to teach. He accepted the 
in school he became a member of Tau Beta Pi. Wisconsin offer and has been here ever since. : 

Upon graduation in 1904 Professor Van Hagan taught In 1913 he became head of the railway engineering de- 

drawing here at Wisconsin. In July of the following partment and chairman of the civil engineering commit- 
year he accepted a position as railway engineer for the tee. He became head of the Civil Engineering department 

Interoceanic Railroad Company and left for Mexico. It in 1939 when that department was formed from the com- 
was then he took part in constructing the 350 mile rail- bining of the separate railway, highway, topographic, and 
road line from Vera Cruz to Mexico City over terrain hydraulics departments, and he still holds that position. 
that rose from sea level to an elevation of 10,000 ft. with- Professor Wan Hagan is a member of the American 

in the first 100 mile stretch. This route was the same Society of Civil Engineers, the American Railway Engi- 
that General Scott had taken for his conquest of Mexico neering Association, and the American Society for a] 
City in 1847. neering Education. He has been president of the Engi- 

In 1907 Professor Van Hagan became assistant engineer neering Society of Wisconsin and of the University Club. 
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Ballisti © allistics; 9 

° ° ° ° 
the science of moving projectiles 

| 
| _ by Art Nelson m’47 

AS Engineers you perhaps have done your share of Exterior Ballistics 

calculating, but have you ever seriously considered Exterior ballistics of a projectile begins at the instant 

the underlying causes of misses in long range rifle shoot- the bullet leaves the barrel and ends when it is at rest. 

ing? Of course the human factor and sight alignment Gravity has the same effect on a projectile as any other 

have much to do with it, but there are other factors con- falling object. A rifle bullet begins to drop immediately 

cerned as many of you know. Within the next few pages 3S it leaves the barrel. The well known formula for fall- 

the most important of these will be brought to your at- ing objects ee (GT?) 

tention. And possibly, when you get that one and only Where H=drop in feet, Guthe gravity constant, 32.2 feet 

shot you'll have a better chance to bag your game, instead per sec.2 and T=time in seconds. 

of an alibi. The drop from a line, the axis of the bore, may be cal- 

Ballistics is the science of moving projectiles. This sci- culated if the actual time of flight is known. The bullet 

ence has two main divisions, interior and exterior ballistics. velocity is constantly decreasing, but a close approximation 

may be determined. However, these above calculations 

Interior Ballistics hold only for one condition, that is if the rifle barrel is 

Interior ballistics treat with events which happen dur- level. This must be considered by hunters in hilly coun- 

ing the time the cartridge explodes and the bullet travels ‘TY OF mountainous areas. The allowance made for gravi- 

out the barrel. During this short period, events happen tational pull depends upon time of flight and the cosine 

with extreme rapidity. The firing pin strikes the base of the angle of a horizontal line and the line of departure. 

of the cap which crushes it against the anvil. The result. Thus, giving the deviation from the line of departure: 

ing heat and friction are enough to ignite the priming Cosine 6=14(GT?) 

composition. This burns at extremely high temperature When adjusting the sights of the rifle these suggestions 

and pressure in about one micro-second. The pressure in- may be of help to you. One minute is equal to approxi- 

side the case rises to approximately two-hundred atmos- mately one inch at one-hundred yards. The rear sight is 

pheres, and these hot gases, under high pressure, immedi- moved in the direction you want to move the point of im- 

ately rush into the powder chamber. Simultaneously the pact. The bullet follows a curved path so the sights are 

powder begins to burn. The powder burns more and for the most common range. For game at short distances, 

more violently and the pressure increases as the cartridge a point blank range would be desired. This sets the sight 

case swells outward. When sufficient pressure is built so the bullet never rises more than an inch over the line 

up the bullet is released at the neck of the cartridge and of sight. For long ranges the accuracy of sighting is 

begins its journey out the barrel. If the bullet has a “flay? handicapped too much by, “holding over”. In this case 

base its sides are forced out against the side of the barrel it is necessary to set the sights at the longer range and 

until they make firm contact. This is important for gilt hold accordingly for game at other ranges. 

edge accuracy in this type of bullet. The hard jacketed 

bullets and boattails do not expand at the base but de- The Shape and Size of a Bullet 

pend on their size and strength to barricade the gases. As The shape and size of a bullet is another important fac- 
the bullet moves out the barrel the gas chamber is en- 5 Pcl . : 

‘ an tor in external ballistics. A blunt nose bullet fails to split 
e larged, but the pressure still increases. Gradually the pres- 11.. ait as easily as the well shaped, “spitzer point”. The 

sure, increasing at a degressive rate, reaches a maximum = q; h j ; Be F . 
. - a iameter should be in correct proportion to its length to 

and the pressure begins to decline, the decrease continuing F 5 F ; : 
: give the right sectional density. In the earlier days bul- 

until the bullet leaves the barrel. (continued.ion pauei3) 
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Alternating Current 

by Harold Boettcher e’47 

[N the last few years we have witnessed many new de- nected together. Thus any lack of correspondence be- 
velonments of the Selsyn principles and new applica- tween the rotors of the motor and the generator will cause 

tions of modified designs with an emphasis upon systems unequal induced voltages in the corresponding stator 
in which Selsyns exert control. The word “Selsyn” is un- windings, thus a current will flow producing a restoring 
familiar to many, but the application of Selsyn principles torque. When the rotors correspond, the stator induced 
to remote indicating problems has had a long and dis- voltages are equal and no current will flow. All voltages 
tinguished service. and currents, at standstill, are single phase, since only 

The word “Selsyn” is an abbreviation of the expression single phase excitation is applied. The magnitude of thé 
“self synchronous”. Structurally a Selsyn is a small sali- voltage in each stator winding depends upon the position 
ent pole synchronous machine whose field winding is ex- of the rotor with respect to that stator winding. The fact 
cited with alternating current, (instead of direct current as that these sets of voltages are a very accurate measure of 
in an ordinary synchronous machine), to provide a syn- the rotor position, is responsible for the widespread use 
chronizing torque when both the receiver and transmitter of Selsyn systems. 

are at standstill. The simplest form of electrical voltage transmission is 
A. C. Selsyn systems may be classified into three main a Selsyn generator—control transformer system. The 

types: 1) power Selsyns, 2) instrument Selsyns, 3) indica- generator and control transformer are electrically and 
tor and control Selsyns. In the first two classes extreme mechanically identical as before with two exceptions: (1) 
accuracy is not required. The power Selsyn is an adapta- no excitation is applied to the rotor of the control trans- 
tion of a wound rotor induction motor and of equivalent former, and (2) the stator of the control transformer is a 
size. It, as its name implies, may develop a large amount higher impedance winding. The system is used to control 
of useful torque output. Instrument Selsyns are extreme- or determine the rotation of a mechanical device. The 
ly small and light and carry only a pointer to indicate a induced voltage in the rotor of the control transformer 
position. The third class, indicator and control Selsyns, is proportional in phase and magnitude to the relative di- 
are midway in size and sufficiently accurate to measure rection and amount of displacement between the shafts 
their errors in tenths of a degree; hence, they enjoy awide of the two units. This voltage could be read on an in- 
field of use. dicating device or used to control a servo system. In the 

The indicator and control Selsyn systems are of two latter case the output voltage controls the application of 
basic types: 1) torque transmission, 2) voltage transmis- power to the driving motor which rotates both the load 

sion. and the rotor of the control transformer until the output 
The simplest form for electrical torque transmission is voltage is zero and hence the position of the generator 

a Selsyn system composed of a Selsyn generator or trans- rotor and the control transformer rotor coincide. 
mitter, and a Selsyn motor or receiver. The motor car- Both of these systems possess errors. In systems in- 
ries a pointer or dial or turns a mechanical device. The volving Selsyn motorsstatic errors are introduced by (1) 
Selsyn generator and motor are identical electrically and friction in the motor bearings, (2) friction in the mechani- 
mechanically except that the motor has a damper fly- cal load on the rotor, (3) an electrical error of the mag- 
wheel attached to the rotor. The same single phase excita- netic field, which is small. Representative values of maxi- 
tion is applied to both rotors. ‘The currents flowing in the mum error vaty from 0.6 to 1.5 degrees. Since motors have 
rotors induce by transformer action three voltages in the damper flywheels on their rotors to reduce oscillations, @& 
three secondary or stator windings which are Y connected during transition periods or under continual rotation they 
and spaced 120 mechanical degrees. The corresponding will tend to produce a dynamic error two or three times 
stator windings of the rotor and the generator are con- as large as the static error. (continued on page 24) 
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Ballisti 
(continued from page 11) 

| lets were made of lead only, and were molded with flat phenomena is explained by the high air resistance of 

bases, and a short nose. As velocities were increased a sound velocities. The high speed cartridge was going into 

jacket was needed to hold the bullet shape constant and sound velocities, and naturally slowed down faster than 

insure the correct spin. Jackets for army ammunition are the low speed cartridge which was just leaving sound 

made of copper and zinc, and with two types of bases, the _ velocities. 

A y . ‘ ; ; ; ; 

a base, and boattail. The boattail has a 9° taper which Wind presents the problem of drift for the rifleman. 

gives a more streamline projectile and lowers air resistance. The effect on the projectile is directly proportional to the 

e a means of comparison in overcoming air resistance, velocity of the wind. The drift also depends on the sine 

I i i i ‘ ‘ ‘ 

ullets are sometimes given a numerical value known as of the wind angle. Contrary to popular belief, the drift of 

ballistical coefficient. This coefficient may be calculated : * * 
a bullet is not inversely proportional to the speed of the 

by the formula: bullet. Drift is usually figured according to the lag theory. 

C=W/ND* Lag is the difference between actual time and vacuum 

Where W is the weight in pounds, D is the diameter in time of a bullet. Let us consider two cartridges of various 

inches, N is a factor accounting for bullet shape. speeds. The forty-eight grain, two-hundred and twenty 

swift, has a muzzle velocity of four thousand-one hundred 

Wind and Air Resistance feet per second, and if there were no air resistance to ovet- 

Air resistance has a direct bearing on changes in the come; it would travel one thousand yards in one and thir- 

velocity of a projectile. Newton was one of the first ex-  ty-six hundredths seconds. Actually it takes two and one- 

perimenters of velocities of moving objects. His state- tenth seconds, which gives a delay time of seventy-four 

ments were: the faster an object moves the greater num- Lundredths of a second. Using this formula: 

ber of particles of air it meets in a given time and, the D=—Sine 9LS 

faster an object hits each particle of air the more momen- 

! e . : _ Where D is the drift, 6 is the wind angle to the flight of 

tum was taken out of the object. From this he based. this 5 . . . 

. . . the bullet, S is the speed of the wind in feet per second, in 

law: the resistance varies as the square of the velocity. . 

. 
this case assumed at fifteen feet per second, The calcula- 

This law generally holds true up to about eleven thou- a : : a. 

.. . tions will give a theoretical drift of eleven feet which is 

sand feet per second velocities, when bullets begin to meet 
a. 

. . . . very close to the actual value. The army boattail with 

much higher resistance. The sudden change in air re- 
. . 

. . " 
twenty-seven hundred feet per second muzzle velocity 1S 

sistance is due to the velocity of sound. . . 

moved only SIX feet in one thousand yards. 

The increased air resistance at sound velocities may be 
. : . y This seems to cover the high points as far as ballistics 

shown by an incident in the history of the twenty-two long 

. . ; is concerned. If you want to get down to some of the 

rifle cartridge. Here the lag theory must be considered, . . : 

‘ . . e . finer points possibly a few of the references mentioned 

which is that wind drift depends on the lag time of the i . . 

wes sae . . will answer your questions. So, when you miss that beau- 

bullet. This will be discussed in a later paragraph. Twen- 
ee ; 

. . . tiful buck, or that wary crow, and you say, “The gun don’t 

ty-two target men were shooting a long rifle cartridge of oy , 

. shoot straight,” there may be an element of truth in it. 

about eleven thousands feet per second velocity when 

the high speed ‘cartridge was developed. One of their REFERENCES 

greatest problems in making perfect scores was wind drift. 1, British War Office, Textbook of Small Arms. 

As the Bish di a hi a 2. Major Gerald Burrand, Identification of Fire Arms and 

s the 1g} spee ammunition came on the market many Forensic Ballistics. 
: 

@ riflemen thought this was the answer to their difficulty, 3: cape Ed. C, Crossman, Mystery One, 81 (Outdoor Life) March 

but to their sad disappointment the high speed bullet had 4. Forest Ray Moulten, New Methods in Exterior Ballistics. 

, 2 : 5. Capt. Ed. C. Crossman, Some Very Swift Figures, Outdoor 

almost twice the drift of the older and slower type. This Life 81 (May 1938). 
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Science 

Highlights 
by Fred Pitschke m’47 

An alumnus reports on Radar Wisconsin prof hails the “flying magnetometer” 
for the Great Lakes. as a boon to prospecting. 

Westinghouse marine radar, in regular passenger serv- Of all the developments in wartime research, the flying 
ice on Chesapeake Bay since early March, now is pro- magnetometer is the most useful in mining prospecting, 
viding protection for essential freight shipments on the Dr. Louis B. Slichter, professor of geophysics at the Uni- 
Great Lakes. The new installation—one of six to be versity of Wisconsin, declared in a General Electric Sci- 
made by leading manufacturers on as many lake fleets for ence Forum at Schenectady, N.Y. 
comparative performance studies during the current ship- “Magnetic mapping from airplanes,” Dr. Slichter said 
ping season—is on the William G. Mather, flagship of over WGY and WGFM, “can serve to distinguish areas 
the fleet of the 96-year-old Cleveland-Cliffs Iron Com- having no prospects for ore, and to reveal geological 
pany, plying to ports along the 1000 miles between Buffa- conditions which are known to be favorable.” lo and Duluth. For example, he pointed out, the barren gtanites of the Tests are being conducted by the Lakes Carriers As- Canadian shield could presumably be separated from the 
sociation with the cooperation of the U. S. Coast Guard productive basic and metamorphic aneas. 
and a committee representing the various manufacturers. b In the westerti states; the flying magnetometer should Out of the season-long study will come recommended e of value in tracing the geology of the mountain ranges 

standards to future lakes radar equipment, according to out under the valley floors, where the bed rock is con- 
C. M. Jansky, Jr., a Wisconsin graduate, who is a mem- cealed by outwash from the mountains, . . 
ber of the firm of radio engineering and consultants which During the recent war, highly-sensitive magnetic in- is in charge of the tests for the Association, struments were developed which were able to detect sub- 

. marines several hundred feet below the ocean surface, Captain C. O. Rydholm, Marine Superintendent of from airplanes flying several hundred feet above the Cleveland Cliffs, explained the narrow channels which sea,” Dr. Slichter asserted. “These air-borne magnetons- 
connect the several lakes constitute some of the busiest ters have been adapted to geological reconnaissance and 
waterways in the world and poses a particular problem of will enable the rapid and economical magnetic surveying close-in navigation. In addition, radar’s long-range in- of large, inaccessible areas.” 
formation should be most helpful in expediting ship move- Another quite different application of the flying mag: 
ment under the rapidly changing weather conditions en- netometer, according to Dr. Slichter, is the mapping of 
countered on the lakes. the terrestrial magnetic field over the entire surface of the Radar will facilitate the movement of cargo, and al- earth from pole to pole. 
though lake captains have set an enviable record of safe “This job was never adequately accomplished by the 
operation over the years, it will afford an extra measure slow and expensive non-magnetic ship,” the geologist ex- of safety for crew, cargoes, and ships. plained. “The airplane should enable final completion of 

The installation is of the plan position indicator type this age-old project which was well begun 300 years ago ‘ : . . . by Newton’s good friend, the astronomer Halley. and thus provides a continuous picture of ship traffic and & . : . Let us hope that more complete magnetic mapping “@ shoreline conditions throughout a range of from 100 the earth will stimulate the achieving, at long last, of a yards to 32 inches of the vessel at all times. Operating satisfactory explanation of the causes of the earth’s mag- frequency of the unit is in the 9320 - 9430 megacycle band. netic field.” 
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SECOND TERM 

: > FRESHMAN ENGINEERS 

Freshman Honor List HIGH HONOR RATE 
H. L. Myhre —.---.----------------~ 3.000 

D. A. Plautz ........----.----- 3.000 

HIGH HONOR RATE J. W. Coonen 2.2. 2.588 William Woelfer ...........-- 3.000 

@' D. Baugh ......----------- 3.000 J.C. Landkamer 2.588 H.R. Wablin een 3-000 

R. R. Johnson —...--.---------------- 3.000 R. A. Manske 2-2-2 = 2.988 J. BE. Goce n-ne 2.994 

D. M. Wichern ..--------- 3.000 F. C. Pritzlaff 2 - 2.588 D. F. Stoller = --een-- 2-895 

C.H. Bassford 0-2-9 17 J. R. Whitman —..-------- 2.588 T. M. Ryan 2 2.842 

HLN. Theisen... 2-857 W. W. Groff nn 2.571 M. Siegel ....---—-—-—-------- 2.824 

CUS Bahé —.cezcuerencmas 2824 R. M. Lawrence .......----------- 2.538 V. E. Herzfeld _...----...-...--- 2.813 

| D. L. Fisher .0..0-------- 2.824 H. Q. Angle 2.529 J.J. Sanders 2.813 

OBL. Hengst es 2.824 R.W. Bull 2 2.529 R. C. Boyle n+ 2.800 

C. W. Hibbard ....-..... 2.824 R. G. Craig —----------------------- 2.529 M. W. Demerit .......----.-- 2-789 

D. L. Jarosh _..--------------- 2-824 R. H. Gerhardt 2.929 R. F. Jacobson .......---------- 2-789 

T. BF. Kinzer 2 2.824 E. S. Hassel —..---..-----------------_ 2-929 A, F. Jones -...--------2-0--------- 2.765 

R. M. Katz, nee 2-824 CW. Larsen ne 2.529 A. C. Roecker 22.00 eene- 2-765 

R. A. Moreau n--e-n2-- 2-824 A. M. Nemetz 0. 2.529 R. G. Michael 2. 2.750 

James Peter on 2.824 Mahlon C. Smith —.........-_ 2.529 HONOR RATE 

A. C. Porath 22.02 2-824 R.A. Thiede ------------------ 2.929 R. E. Rayford —..--- 2722 

H. A. Schopler —...-------- 2-824 J.P. Almon oe 2.920 R. K. Ausborne .--------------- 2-737 

R. A. Bush oe 2-813 F. E. Mahan ........-------------- 2-300 P. J. Hassett 2.714 

J. G. Franchini 2.813 F. W. Kufrin 2. 2.471 D. L. Purdy 2c 2.706 

W. BF. Ames 2. eevee 2-786 K. W. Livermore .....-- -- 2.471 R. J. Gerlach 2-2-1 2.688 

R. B. Mackenzie ...-----.-----_ 2.786 D. W. Miller 2.471 R. J. Martens + 2.688 

T. L. Weber a -- 2-769 M. F. Murray —.---------------—--~ 2.471 J. T. Cleary 2 n 2.667 

D. J. Dessart ........--------------- 2.765 L. J. Schlimgen ----.- 2.471 A. L, Porter 2. 2,667 

T. J. Metis 2.765 Manhon Wong ~...-..----.---- 2-471 R. Cy Allen .neneeeenecneeneeeee 2.647 

TT. W. Nabor 2 2-769 N. E. Hogue + 2.467 S. Re Cray ene eee: 2,647 

HONOR RATE R. S. Hogan 2-412 R. W. Spalding —...----.-- 2.632 

R. H. Schoessow 2. 2-714 H. J. Hovelsrud —.......-------- 2.412 P. G. Spink . 2 2.625 

D. O. Barth 20... 2.706 D. F. Miller 2.412 R. P. Cox ee 2,600 

H. L. Carlson ..---------- 2.706 R. E. Miller 0. 2.412 H. A. Schmidt .....-------._ 2-588 

R. L. Cattoi 2.706 C. EB. Olson - 2.412 N. H. Larney oon 2.556 

D. H. Ferrell -----.------------- 2-706 W. B. Smalley ....------ 2.412 C. E. Downham _....---.------- 2-529 

A. B. Fontaine 0 2-706 R. J. Walsh —-.----—-—---- 2.389 J. Hrupka — 2.529 

J. T. Gaustad 2.706 H. F. Onsager... 2.389 W. E. Selbrede .........------- 2.529 

R. G. Johnson —..--...-------------- 2.706 Li M. Moshe _ncesssencnnne 2.357 j. G. Wagner ee 2.529 

A. R. Knop + 2.706 J. R. Beischel ...-.------ 20353 R. E. Olson 2 eee 2-526 

B.A, Ohm soe 2,706 F. T. Coldwell... 2.353 R. E. Schara 0a - 2-500 

L. J. Petranek _.....--------------- 2.706 B. H. Fellows —------------2--------- 2.353 L. E. Stieghorst —.....-.------ 2.500 

W. E. Racine 20. 2.706 W. H. Limbaugh |... 2.353 D. V. Fulton 222-2 2-471 

D. R. Schroeder —.........-------- 2-706 A. Miecskowski .....----------- 2.353 D. A. Mickelson —...------------- 2-471 

M. J. Steil 2.706 A. W. Mullendore ...........- 2.353 BR. Ly. Swat — ction LAE? 

J. E. Wille ~~ 2.706 N. J. Thompson —.....--- 2.353 G. E. Albert ----------- 2.444 

R. A. Greenkorn —.....----..---- 2.647 J. J. Verges ne 2.393 J. A. Langemak ...........--_ 2.438 

P. O. Kirchoff 2. -2.647 Re Bo Awet tll ceccccccicscccssemsncomn BBE H.W. Muetzel ......-..--------- 2-438 

J. J. Michel -.--------------------- 2.647 R. C. Lind eee 2.333 H. D. Crinion 2. -------------- 2.412 

C. Navratil, Jr... 2.647 J. E. Steiner 2.333 L. M. Maresh —..--------2--2--------- 2-412 

C.E. Voelker ne 2-647 R. J. Amundson ...---------.-- 2.294 B. O. Roberts eee 2-412 

D. R. Carlson 2-2-2 2.643 R. B. Anderson —.....-.-- 2.294 R. R. Powers ...-------sseeceeeee 2,353 

J. R. Vinette -.--------------- 2.643 E. O. Busby -.....-------------~- 2.294 R.A. Schlintz 0-2... 2.350 

J.C. Burton i 2.615 J. L. Cleasby ..------- 2.294 W. F. Meggers ....-.-------------- 2.333 

H. A. Holtum 2-2 2.615 D. G. DeCoursin _.............- 2.294 J. E. McCourt ~~. 2.313 

E. M. Rulseh 2-2 2-615 R. W. Krause 2.0... 2.294 H.W. Jones 0 2.294 

@ C. H. Wilhelmsen .........-- 2.615 J. R. Martin 2.294 R. A. Schmid 22 2.294 

F. H. Jaeger —..-------------- 2.600 J.B. McCoy ee 2.294 W. A. Zarris nee 2.294 

J. K. Johnston... 2.600 C. W. Metzker 22... 2.294 J. O. Franklin... .-- 2.286 

R. Mendolsohn —.......--------- 2-600 K. T. Ziehlke —...-........--- 2.278 L. A. Groh. ooo. eee neee- 2.278 

J. S. Spindler... 2.600 S. E. Comstock .........-.. 2.267 B. W. Johnson ....------------- 2-278 

R. A. Blattmer 2... 2.588 CLL. Olson ee: 2.267 R. F. Udell 0 -e-----------2-267 

E. J. Cook ee 2.588 J. A. Haven ee 2.250 Henry W. Prew conse 2.250



(continued from page 9) 

ties. A thorough study of pressing problems in the labora- their useful life are often the determining factors in the 
tory is necessary to determine optimum pressing rates, successful operation of a plant and therefore a great deal 
pressures and techniques. Pressures of approximately 30 of experimentation is done before costly production dies 
tons per square inch are commonly used for compacting are purchased. 
carbides. Two recent pressing developments are, the hot After ejection from the die the briquette may go di- 

pressing method, in which the powder is pressed and rectly to the sintering furnace, or, in case a lubricant has sintered at the same time, and the vibrating press which been added, a low temperature, pressinvering! opetation ta 
shakes the die containing the powder while it is being necessary to remove the lubricant. The wax or stearic 
compressed, thus eliminating some of the air spaces. acid is removed by volatilization and a very slow heating 

Shrinkage Influences the Die Design rate is necessary in order to give gases near the center of 
The dies in which the powders are molded are usually the compact time to diffuse to the surface. If very fast 

Temperature Controllers 
aN (= (_ © © © WY SY SY 

a 
I] Fxhayst | | 

(00 je ey Thermocouples Fesistors is Gas Atmosphere 
ES (eae SE Met — Hood Seem fof ooo coon z 

Grange * 54 eating I Soaking —_ Goo | Flow AC CATS SE] Zane) dane pega a = = 
P= Flor ol cP rp ote Fs Cooling Zone @ [Lara ata rigor ATT a RE © we [> 

L/ Resistors Sd 

Schematic of a sintering furnace. 

made of a very hard steel and in some cases may be lined heating rates are used the volatilized wax may build up with cemented carbide inserts. Surfaces of the die which such a high pressure in the center that it will actually come in contact with each other and the powder are given blow the piece apart. A normal cycle for wax removal is a very fine finish to eliminate as much frictional resistance to bring the compact from room temperature to 250° C. and wear as possible. A slight taper to the die cavity is in six hours and allow it to soak at this temperature for helpful in removing the pressed compact from the die four hours. It is often necessary to carry out this opera- during ejection. An important consideration in die de- tion in a reducing atmosphere to prevent excessive oxida- sign is the packing density of the powder and the shrink- tion of the surface of the compact. 
age which takes place during sintering. The unpressed The Sintering Process 
powder usually occupies three times the volume of the Sintering is done at elevated temperatures, but it should pressed briquette and during sintering a linear shrinkage be realized that this is by no means necessary. A common 
of from 5 to 20 per cent may occur. Before production example of bonding taking place at room temperatures is dies are drawn up the exact values of the packing density seen when two clean Johansson blocks are placed together. and shrinkage are determined. The cost of the dies and (continued on page 30) 
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. Saint Pat's Dream 

The good saint dreamed, Saw lawyers bowing, lawyers scraping, 

In fancy dim saw scenes drift by, Filling all the air with wails, 

Saw lawyers pass until it seemed, Heard them pleading and beseeching, 

The whole of life had gone awry! Saw them ride along on rails! 

He dreamed-in dreaming planned, And the P: A. D.’s did grumble, 

| A day of days, a joy indeed, And the Fiddledephees did groan, 

For all true sons within the land, Ege-filled pockets made them tremble, 

‘ Who duty-bound upheld his creed. As they stood before the throne. 

Saw the gathering of his forces, “Hail the King!” the plumbers shouted, 

Hurling war cries to the breeze, And the shysters bowed in fear, , 

. Lords of Nature's vast resources, Their downfall plainly flouted, 

Masters of the land and seas. By old Saint Pat the Engineer! 

——. 
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S T e P A 

. The electrical engineers’ candidate for St. Patrick is a 
ae living example that “St. Patrick was an engineer”. He is 

‘ Nee ‘ . 
ay a a a big Irishman by the name of Harry McMahon, a sopho- 

: ‘ Q more electrical who hails from Portage, Wisconsin. Harry 
f 4 was introduced to the world 28 years ago (there’s a rumor 

\ ww 7. . _ that it was on the 17th of March), and in 1936 he graduat- 
iw ed from Portage high. After working two years in Portage, 

fi ‘y a he entered the University of Wisconsin, in the School of 
ae : ‘ | Commerce. In 1941 the long arm reached out, and Har- 

oo 7 . ty became Private McMahon. By the time the war was 
4 y over the Private became a Tech. Sergeant in the Air Corps, 

Po and an instructor for radio operators at Orlando, Florida. 

bs In November, 1945 Harry was handed his ruptured 
George Zuelke duck and told to go out and do good in the world. So, 

: in the spring semester of 1946 he entered. the Electrical 
. Engineering school, and is well on his way to be one of 

Outstanding Irish name on the St. Pat Parade is that the active engineers on the campus. He is a pledge of 
cad Kappa Eta Kappa, professional electrical ineering fra- of George Zuelke, the candidate drafted by the Civils. PP ERS: Brotes © = eng? ng 

ternity, and of course has the solid backing of A.I.E.E- 
On the other hand, George may have the goods on those and all of the electrical engineers. He also has the solid 
Civils since he was also their candidate back in 1944. (He backing of Mrs. McMahon, for Harry has been a mem- 
didn’t win.) ber of the legion of married men since 1943. So far no 

junior St. Pats or Patricias have appeared on the scene. Born in Antigo, Wis., George first came to the Univer- 

sity of Wisconsin in 1941, entering as a Civil. Uncle Sam 

called in 1944 and he entered the Navy, went through 

E.T.M. school and took a cruise in the Pacific on a De- 

stroyer Escort. Returning to the campus last fall he again : 

became an active member of the A.S.C.E., of which he is 7 gue oe 

a past president. At the present time he spends the great- : 2 
‘ . a fy er part of his time on his thesis, “The Measurement of 4 — ro | 

Air-inclusions in Fresh Concrete Mixtures.” When, (if), a» 

that sheepskin arrives in May, George says that he will oe o 

probably stay around to do some work on a master’s. — y 

Although he gives fishing and photography as his hob- fa Y @ Se | bies, I know he has another because that amber fluid I’ve wal 

seen him drinking in the Rathskeller isn’t coke. Harry McMahon 
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eANDIDATES 

Emphasizing the fact that he is one fourth Irish, Frank - 

R. Walker is the candidate representing the Mechanicals 

in the 1947 St. Pat’s celebration. Although Frank gives ells a , 

his home town as Wautoma, the records show that he was 

born in Milwaukee and spent the first ten years of his life M4 m 7 & : 

in Dearborn, Michigan. (Showing Henry how to make his ig a y a 

cars, I suppose.) Frank also spent two years at ‘Lake se : j 

Worth, Florida just previous to his entry in the Navy . al 

in 1943. He gives that word Navy rather quietly since . > p ' 

Uncle Sam saw fit to keep his feet on fertile soil. 4 

An active member of M.E.S.W., Frank also spends con- u : 

siderable time on outside activities especially in the dorm 

choir and he was formerly a member of the University William Hershopf 

A Cappella Choir. He gives his hobbies as photography, 

swimming, and hiking as well as being an ardent classical 

music lover. 

His beard, (get this), is of the red curly variety and it Representing the Min. & Mets. is William Hershopf, 

really goes well with his dark black hair. Frank gives (also Irish), who hails from Long Beach, New York. Al- 

welding as his favorite lab and since he is the bashful though classified as a Min. & Met. senior, Bill is a_grad- 

type, explained that his mother is his only girl. uate of the University of Wisconsin School of Education, 

having received his degree in 1941. After graduation he 

went into his chosen field and taught for some two and 

a half years before entering the service. The Army de- 

moe cided that Bill’s talents could be best used in the Corps 

lk —— of Engineers, and as a result his three years were spent 

. s J [| in that department. 

a ae . au Returning to his alma-mater after discharge, he is con- 

: A if ~ _ . tinuing in Engineering and hopes to graduate a Mining 

iy - mi and Metallurgical Engineer this year. : 

4 : el ; Chemical’s Candidate Not Chosen 

j Although they are getting a late start, the Chemical 

. 4 Engineering Society are still confident of doing their 

é bir, share in the St. Pat contest. As we go to press they have 

bs not elected a candidate, but rumor has it that they have 

— Walker something special ia the offing. 
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Campus Highlight 
, by John Tanghe e’grad 

Engineering News Bureau a ( ar) : , = MARCH = : 
The usual difficulties and: “red GX Ca aD sy sz 

tape” encountered by engineering ae. MG % . Bene BER 
students and societies attempting to Nigar, RE esis NS / 
get publicity for their activities in ff \ ~~ (\ » OW SX . . , S21 LL | SEN Se — the Daily Cardinal have been vir- ‘SSS PE > Do 
tually eliminated by means of a WZ x) ye? TP \ \ . 

new system made available to the KONG MW 4 anil ef 

Engineering School early this IF hes { (| NU Sais 
month. 1 Pp SS }d | | imme : 

Under the new system, originated B & ae, BEB 
by Harold May (ME 4), editor of B & eS 
the Wisconsin Engineer Magazine, 

arrangements have been made with Polygon organizes (?) for St. Pat's Day. 
the staff of the Daily Cardinal to ‘ 

print engineering news items in a 

special column of the paper twice . . . he . wack weeks, Up wad Gow, publicty achinitted prompily, since stale in- nineties, guests were picked up in a 
badlpnecded ve ainulaeunqenT formation is not news. horse drawn carriage before the 

the activities of engineering groups Although the plan originated Party. Thos: attending wore cox: 
has been difficult to obtain for with Harold May, the operation and a SPBrOpttate fot the occasion. lack of a channel through which to organization of the service is being St. Pat’s Day activities also held 

submit articles to the Cardinal staff. handled by Russ Pavlat, EE 4. Russ a high spot in the recent chapter ac- 
corrects and edits all articles before tivities. Members of the fraternity 

The Wisconsin Engineer office in submitting them for publication. have been proud of their ownership the MLE. Building has been gffered . . and control of “Oscar”, the famed by: (Harold! May: 1. seeve. ag the Here’s a real opportunity for en- #8 aman msde: of ‘i . The 
cleating: house for’ all. such, news gineering students, fraternities, fac- claim the lawyers done scan . 
stories. According to the new sys- ulty members, etc. to publicize their chance of ae, him this year 
tem, all, a student or society: ineed activities and put the Engineering Chapter actives Fh invited ee 

do to get an article in the Cardinal Gah! n a mem Suen sh Ee snearentel engineers to visit the eae 
is to write the news up in a clear other half” of the university! ternity house and kiss the blarney 
and correct form and place it in os stone imported from Ireland years 
the Wisconsin Engineer mailbox in . 7 ago. 
the lobby of the M.E. Building. En- Triangle Fraternity e : 
gineering news items of any kind A “Gay Nineties” party high- : New A.S.C.E. Officers ° 
(not gossip!) will be accepted as lighted the social program at Tri- Members of the student chapter 
long as they are accurate and of angle fraternity last month. In of the American Society of cv 
interest to students at large, and keeping with the spirit of the gay (continued on page 22) ; 
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NUMBER 6 OF A SERIES y My 

Noe f E oy 
What is CVP Halving the steps on Step-by-Step 

CV is the answer to a tough problem. It stands for Simplifying production of over 1,000,000 Step-by- 

Continuous Vulcanization—a process developed by Step “banks” per year—for use in dial telephone 
| Western Electric engineers to speed-up and improve exchanges—gave Western Electric engineers an in- 

production of rubber-insulated telephone wire. It teresting assignment. 
| proved so efficient a process that more than thirty One of several types of “banks” consists of 200 

| outside manufacturers have introduced CV into brass terminals, assembled in 10 levels, the termi- 
| their plants. nals of each level accurately positioned on a crescent 

fo shaped phenol fibre insulator which separates them 
from the next level. The entire assembly occupies a 

oN space of but 4144” x 244” x 114”. Initially, banks 
were made in ten steps: (1) spray varnish on phenol 
fibre strips; (2) punch insulators from these strips; 
(3) punch individual terminals from coils of brass 

| \ \\\ sheet; (4) assemble a preliminary pileup, picking up 
\ \\ Ni each terminal by hand,—200,000,000 per year, and 

ae! accurately positioning it on the varnished insulator; 
oN (5) bake; (6) compress to secure terminals to var- 

e nished surface of insulators and then dismantle pre- 
) liminary pileup; (7) make final assembly, inserting 

sy) additional insulators and spacers; (8) bake; (9) 

Under previous methods, the rubber compound soumelen and tighten clamping screws; (10) cut off 
was fed by hand into a forcing or tubing machine excess length of screws and line ream mounting holes. 

which extruded it upon the wire. The conductor 
with this unvulcanized covering was coiled in pans eSShitins 
in a layer of powdered soapstone and sifted chalk, & S LE 

with each flat coil separated from its neighbor by ks SSS Sk 

another layer of soapstone and chalk. The insulated fs ChE Ye 

wire in the soapstone and pan was afterwards placed BzaSy Se S 

in a steam vulcanizing oven and cured for approxi- SS 

mately 45 minutes. An additional reeling or coiling oS ONS 

operation was required and the complete process Ss 

took from one to three hours depending on the in- 
sulation wall thickness. Western Electric engineers streamlined these ten 

Now the continuous insulating and vulcanizing steps into five: (1) punch insulators from wnvarnished 

machine—developed and built by Western Electric phenol fibre strips; (2) punch terminals, leaving 
engineers—does the whole job in one operation. them connected to each other, and wind into rolls; 

Rubber compound and bare wire are both fed con- (3) automatically separate terminals from roll and 

tinuously into one end of the machine and then eyelet to insulators in punch press equipped with 

through steam at high pressure which cures the dial feed tools; (4) make final bank assembly; (5) 

rubber insulation in approximately 7 seconds. The compress and tighten clamping screws. 

insulated wire is taken up on reels in continuous Results—a 30% reduction in manufacturing cost, 
lengths up to 30,000 feet in a fraction of the time an improvement in quality, and more economical 
required under the old panning process. utilization of manpower and facilities. 

Manufacturing telephone and radio apparatus for the Bell System is Western Electric’s primary job. It calls 

for engineers of many kinds — electrical, mechanical, industrial, chemical, metallurgical — who devise 

and improve machines and processes for large scale production of highest quality communications equipment. 

e Western Electric 
= = & A UNIT OF THE BELL SYSTEM SINCE1882 27 ZT @& 
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ne Campus 
cS . We Nee ee Neon needle NOTICE RAEN e e 
ACES Ee oe ~ mS \ : OS SSN Hi hli hts 

rN \ a oN SON Nu cece SAD Se 

\: aos % q BP OTN EEE (continued from page 20) 

\ GOO NN Seace EAS 
x oN eee gr ANS oO RO Engineers elected their society offi- 

\ics Ke" we > SAS SAN cers at the meeting held on Thurs- 
ASA ae ee CE Sg SENS aa OAR ey ees SS day, February 6. Those elected 

oot WAP WS EX ES oy 
AAT AAS Se Ls = wo were: Morton Luck, president; 

\ CY Ae Se aS en oN Charles McKee, vice - president; 

Yan Vy <— . C c owar uer, secretary; an rt e , MA : cia Howard B y; and A 
eee a Plautz, treasurer., 

e 

PROBLEM — You are designing an automobile service car with 

a crane on the back end. You are going to take power from KHK Formal Pledging 

the transmission to drive the crane drum. How would you do it? Twenty-one electrical engineering 
students were received. as pledges 

THE SIMPLE SOLUTION — Use an S.S.White power drive into Kappa Eta Kappa, national 
9 i-professional electrical i- 

flexible shaft. Connect one end to a take-off on the trans- Deere. eceee: “ee! 
neering fraternity, at the formal 

mission and the other end to the clutch which operates the pledging ceremony held last month. 
crane drum—simple, easy to install, good for positive, depend- Those received as pledges were: W. 
able operation R. Braun, C. F. Cheney, H. A. 

S¥iedorerk Childs, N. W. Engberg, J. A. Ebert, 

kkk J. M. Evans, R. F. Gottsacker, J. 

er ——— P. Mann, D. C. Martin, H. F. Me- 
This is just one of hundreds | Sf a ——— Mahon, D. W. Morrill, C. W. Pear- 
of remote control and | LA " ~ fF son, G. M. Raasch, E. G. Ristola, S 
power drive problems to | gy ff a Be ae — a 
which S.S.White flexible © gM} YSN A co J. Reilly, R. K. Roe, G. 5. Scholes, 
shafts provide a simple ‘em " = ey D. E. Seeley, R. L. Sharp, R. W. 

answer. Engineers will find a ~_ _ ROP a ~~ Spink, and L. R. Stelter. Chairmen 
it helpful to be familiar with 3% ia aX fo. 7 AG es) of activity committees were selected 
the range and scope of Fiji mie 4 Self eid at the same meeting. 
these useful “Metal Mic ities, i A | 
Muscles”* for mechanicai He's how one manutactrer did it ie 7-8 ae hn February 22, the officers. of 
bodies. . ong a on sepacily fant. ett C— _ : the fraternity, together wit ro. 

. ey , Felidion ererane and, Co R. R. Benedict of the Electrical En- 

Fosties fo. gineering Department, who is na- 

Ve Z, \ tional president of KHK, were hosts 
go \ WRITE FOR BULLETIN 4501 to five members of the National 
rer ON It gives essential facts and engineering data Execuiive Council from the: Unives- 

you" eet about flexible shafts and their application. . . . 
X ssc 3 A copy is yours for the asking. Write today. sity of Minnesota at a dinner held 
Ve trail Mack in the Beefeaters Room of the 

SS.WHITE veer Union. Among those in the dele- 
lo Be gation from Minnesota was Mr. J. 

THE S.S. WHITE DENTAL MFG. CO. INDUSTRIAL DIVISION M. Quealy, national secretary-treas- 
DEPT. C, 10 EAST 40th ST., NEW YORK 16, N. Vian : : 
GLEXIGLE SHAFTS + PLEXIBLE SHAFT TOOLS » AIRCRAFT ACCESSORIES urer of the fraternity. At the din- 

SMALL CUTTING AND GRINDING TOOLS + SPECIAL FORMULA RUBBERS . 
twouneD aasistons + eLAsm¢ SOECIALTID + CONTBACT PLASTICS MOLDING ner plans were discussed for the 

Onc of Aemerteas ANAA Yuduatrial Guterpresea national convention to be held at 

(continued on page 31) 
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Sa . “e he i 

» out of a fest ™ " 
A“ Gusher fa A 

You have heard much about petroleum Sl _ 3 ie pe _ 

reserves and their vital importance to CC i. 

America’s future. It is good to know that a Loos 

reserves already discovered are ample for — cog 

many years to come and that explorations a  —ae 

can be relied upon to find great - LX ac 

new reservoirs under ground. _ 

It is good to know, too, that petroleum 7 2 

chemists and engineers have been taking a ft 

a long-range view of the future in motor 4 au 

fuels, have been seeking a new source, and = | 

have developed a method of using it. 4 | 

A “gusher” out of a test tube! — 4 . 

The new source is natural gas. And the ~ i 

new method is the Synthol process. i 

This will utilize America’s vast reserves of a ot belt L 

natural gas—will turn gas into gasoline... — : oe ie 

at a cost-per-gallon comparable to that of / a  s Do ; — 

gasoline made from crude oil. In the ] J ay |. _ ae 

development of this process, the Standard Oil é yu a) a 3 oe TF a 

Company (Indiana), through its subsidiary, the ee 64 i . 

Stanolind Oil and Gas Company, is eee 
playing a leading role. Ma hULCL SC 

Fundamentally, the Synthol process uses ob at _. _ 7 ey Las | 

oxygen to convert natural gas to a mixture of 4 ere tl ae es 

carbon monoxide and hydrogen. The carbon 4 eet (9a _ se | A cd _ i F 

monoxide and hydrogen, passing over a catalyst, 7 pie. | 1 

react to produce hydrocarbons in the gasoline —  * ro i eo ae 

and distillate fuel range, plus oxygenated Db in A ag 
compounds which have uses as chemicals. oy U i - 7 Vos ik my 

And now, after intensive research— ‘ RA oe ES Ze ten 

exploratory, pilot plant, process design. wT Seg =-.—lmUmlUrwC~OCOSC LS Ate oe KY 
Pp y, pilot plant, p’ gn, zi — ee v2 SAT ee 

engineering—the Stanolind Oil and Gas Company ; hal EY _ = HW) 7 i al i 

is planning a full-size Synthol plant designed i ee Ho | bs Ci Is) 4 

to convert natural gas into 6,000 barrels me Na ; (i ih bl “AI 

a day of high quality gasoline. By ) _ i "i bart 

Here is applied science indeed! And—what’s we 1) VE _ a@8n Mf) HX 

more—a modification of the Synthol process =) Deh i / 4 IN FY / | 

would produce liquid fuels from our tremendous 6 Pe | y )  -oc\ea Xx ss 

reserves of coal . . . fuel enough for a thousand ait / . | ~~ Ci 

years and more. So there’s big-league research cseeceas P No fo 

ahead . . . research devoted to producing power ie a on Le a 4 __ oN 

from every possible source. And the scientists of oi why we ae mm \ Be 

Standard of Indiana will be right in the thick of it. : ee ott 4 < 

y oa  : Cc yy 

@ STANDARD OIL COMPANY / iF oh A. 

910 South Michigan Avenue ces “eg oe ae i 

Chicago 80, Illinois / [ge) ‘ \ 
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rire a Selsyn Systems 
G Sa (continued from page 12) 

. a In Selsyn generator—control transformer systems we 

LOOK TO : . find only electrical errors. Statically they are: (1) a) 
..... to meet today’s 7 design errors, (2) manufacturing errors due to tolerance 
electrical requirements | variation. The maximum error should be small, not ex- 
and those of tomorrow 7 ceeding 0.3 degrees. The accuracy is limited by the small 

p output voltage at very small angular displacements. 
ie] (a Lv) N Ca) Ss In actual operation, the rotation of the rotor induces a 
ELECTRIC PROOUCTS voltage in the stator, in addition to that induced by trans- 

former action, thus producing an operational error. In 
eee both systems, unbalanced line impedances will increas2 

SINCE 1905 | the error. In the motor such unbalanced impedances 
toes cause a variation of torque; in the control transformer a 

variation in output voltage. Thus if exciting capacitors are 
Ww, J Laas we used in the stator to improve the poor power factor, they 

A symbol of Ww Rive p LS x must be balanced within one per cent. Likewise the stators 
quality on wiring Ps por should be balanced. An unbalance of one per cent in 

iat QJ AND Cc — the stator impedances, (or the lines connecting these sta- systems and fittings for ill prod , in th 
very conceivable re- 7 tors), wi produce a ten per cent increase in the error. 

= . i 7 To decrease the errors, the original system may be 
quirement. 7. paralleled with a second system geared 16:1 or 36:1, 

A thus increasing the accuracy of the system and obtaining 
n at io n al el e et r i e extremely small system errors. 
PpRecicTs coaecaarTiog The need and use of remote indicating and control de- 

Box 897 -_ Pittsburgh 39, Pa. vices 1S Wl espread. e recent war has opened many new 

fields for the Selsyn repeator systems and soon we will see aero eee them in common operation in our everyday life. 

All Our Girls Are Men 
Yet 

Every One’s A Lady 7 C L U B 

ne presents 

pi ’ IP p Cole Porter’s 
A 

» Ww e Wy 

f Z " . 
wy’) 

, @ Sheboygan, April 7 @ Appleton, April 9 
wy, © Green Bay, April 8 @ Racine, April 10 

fica @ Milwaukee, April 11, 12 
@ Madison, April 15, 16, 17, 18, 19 
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| _.__ Items of Interest to Students of Science and Engineering a 
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Be MO Nl Oe et we 

eRe ye hr a. = — eee ¥ 

—l UO ts—=™*S ae _ Dr. Wallace Hume Carothers 

: | _ _ . _ _ 1896-1937, was the first organic chemist in 

Sb ae ooo (aes os industry to be elected to the National Academy 

Chemists of original nylon research team honor memory of Dr. Carothers at the dedica- of Sciences. During his short scientific career ho 

tion. They are: J. W. Hill, Ph. D., M. I. T. '28; H. B. Dykstra, Ph. D. Ohio State '27; G. J. made contributions that have greatly enriched 

Berchet, Ph. D. Colorado '29; J. E, Kirby, Ph. D. lowa State '29; E. W. Spanagel, Ph. D. American life. 

McGill "33; D. D. Coffman, Ph. D. Illinois "30; and F. J. Van Natta, Ph. D. Michigan '28. 

Dr. Carothers received his Ph. D. from Illinois in 1924. tough, elastic and had the best balance 

of properties and manufacturing costs 

- of any of the polyamides then known. 

Recently the Nylon Research Labora- original length and thereby acquired A ard period. of research covered 

tory near Wilmington was dedicated as luster, tensile strength, elasticity, plia- commercial development. The task was 

‘The Carothers Research Laboratory, bility, and toughness much greater than enormous, and to reduce to a minimum 

P eee ei . 
in honor of the late Wallace Hume the initial polymer. In contrast with the “time between the test tube and 

Carothers and his classical researches ordinary textile fibers, their tensile the counter” a large force of some of 

on the structure of polymers, the mech- strength was unchanged by wetting. the most competent chemists, physi- 

anism of polymerization, and the in- The striking properties of the fibers cists, chemical and mechanical engi- 

vention of nylon. . aroused the hope of finding a commer- _ neers available was assigned to the 

In 1928, a group of chemists under cial fiber from some type of linear project. The story of the manufacture 

Carothers began a study of polycon- superpolymer. Investigation showed, of nylon will be told next. month. 

densation which led eventually to the however, that fibers from the polyesters 

discovery of nylon. The project was were too-low melting and too soluble 

part of oe of oe for textile purposes. Mixed polyester- 

search to discover scientific facts whic! 1 id J t of interest i i 
@ ti N polyamides were also not of interest in 

might be of eventual value in laying a this category. . Questions College Men ask 

foundation for applied research. 
about working with Du Pont 

As the first point of attack, they chose : Ln 

the condensation of dibasic acids with Research on Fibers Wh ld I be located? 

glycols and reaction materials which The possibility of a commercial fiber ereswou re Located: 

would preclude the formation of rings. | development seemed remote, but the Openings for technical graduates 

They obtained linear polymers of mo- intuition that frequently accompanies may exist in any one of the 35 Du 

lecular weights between 2300 and 5000. research genius prevailed, and Carothers Pont research laboratories or 83 

was encouraged to direct his research manufsotuning plants. Every store 

. is made to place men in positions 

Molecular Weights Increased on superna yaar epecitically fevers fon which thoy ate best suited and 

After two years, a significant advance spinnable ibe ‘a poly: fiber of 1 mm C. jn the section of the country which 

in linear polymer preparation was aminonanoic acid gave a hber 0 95°C. they prefer. Write for new booklet, 

achieved. Through the use of the molec- melting point, equal in strength to silk, “The Du Pont Company and the 

as . * and clearly indicated the possibility of College Graduate.” 2521 Nemours 

ular still, it was possible to obtain ma- vee 2 eS 

terials of molecular weights between obtaining a material for fibers of com- Bldg., Wilmington 98, Delaware. 

10,000 and 25,000, which, when molten, mercial utility. 
could be drawn into filaments. In 1935, the superpolymer from hexa- 

More important, the cooled super- methylene diamine and adipic acid was 

& polyester filaments could be further first synthesized. It melted at 263°C., 

Grawn into fibers several times their was insoluble in common solvents, 
REG. U. 5, PAT.OFF 

More facts about Du Pont—Listen to “Cavalcade of America,” Mondays, 8 P.M. EST, on NBC BETTER THINGS FOR BETTER LIVING 
«s+ THROUGH CHEMISTRY 
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ee waa a Alum 
, { i z...lUCS : Electrical @ 
Fy rn fk p NIELSEN, ARTHUR C., ee’18, and 
A. - - |i : : his son, Arthur Jr. teamed together to 

4 _ i . | win the United States Father and Son 
oe , _ a ba : : Tennis Championship, held recently at 

be | oo a - ‘ the Longwood. Cricket Club in Brookline, 
iui i - ; ae Mass. Previously, the teammates won 

the father and son championship held 
iI e LON = LS A during the National Clay Court Tourna- 

: Sesancsesaiansicenonsicsteneciaeeat 7 eau messes rs, ment at Cleveland, and later Art Sr., 
teaming up with his daughter, Peggy, PROTECTION AGAINST at anos 

- Mr. Nielsen, Sr., was varsity tennis i a a ae captain in 1916, 1917, and 1918, and ad ey ke ~~ N his son was captain of the 1940 team eee N a f oe tee and co-captain of the 1941 team. A. C. posta a u ee es \ Sr., has been hailed by the Boston Trav. ae 4 a les he “all-American tennis of 
: d ec eler as can tennis papa 8 We —— , ; 1946”, 

: eae ee fa cee x Be Both father and son work at the A. C. ee’ x a Nielsen Co., Chicago, one of the larg- Pol ice I £ 2 est marketing research organizations in A Vale uy ¥ F the United States. Je) a 
INGEBRITSEN, OTIS C., ee’47, is 

now working at the Underwriter Labora- The U.S. Bureau of Standards, Circular #80, says, “... tory, Inc. at 207 E. Ohio St., Chicago, 
c INSTITY~ by far the best” protective metallic coating for Tust-proof- IL, as an assistant electrical engineer a9 a2 > ing iron or steel is ZINC. Zinc, in the form of galvanizing, in the electrical department of the Chi- 

Oz. protects against rust in TWO WAYS: First, by simple cago division. His home address is 3525 COATING . 4 . N. Keating Ave., Chicago 41, Ill. Seen coverage, with a sheath of rust-resistant metal . . . Second, 
Qn OF Qua by electro-chemical action, or “sacrificial corrosion:’ That's ke 

why industry has long depended on ZINC to stop rust—cut Civil 
costs—save materials. Heavy coatings pay—for the heavier ILL, LP . 5 The "Seal of Qual- the coating, the better the protection, the longer the service a 5 RALPH H oP 

ide yard et life and the lower the cost. at Whitefish Bay, Wis., has been appoint- economy in buying ed a commissioner for the Metropolitan i: Sewerage Commission of Milwaukee galvanized sheets. u S partied sheet, FREE BOOKLETS com 
2 oz. of Zinc per WRITE TODAY for these valuable booklets: (1) Repair Manual on 
savare foot! Galvanized Roofing & Siding (2) Facts About Galvanized Sheets BOND, COL. AUBREY H., ¢’17, is 

(3) Use Metallic Zinc Paint to Protect Metal Surfaces (4) The deputy division engineer for the U.S. Zine tndlusty—ANtne to: Market. Corps of Engineers at St. Louis, Mo. 
Y During the war, he organized the Sev- 

enth Combat Battalion and the Forty- A Py a | Py eighth Engineer Combat Regiment. 

merican Zinc Institute JOHNSON, COMMODORE nop. 
ERT C., -’17, who led the Sea Bees at Room 2618 —35 East Wacker Drive, Chicago 1, Illinois Iwo Jima, assumed his duties on Feb- 
ruary 1 as executive vice-president of the 
Siesel Construction Company of Mil- 

—.ss eee 
waukee. 

WEAVER, DR. WARREN, c’17, direc- " , > > 7 I~ Y ae, tor of the division of natural sciences = of the Rockefeller Foundation, New a WV Ae York, has been named by the Navy to a 
17 SS board of civilian research advisers who 

will act technical consultants on scien- 
S tific matters. ~ ZB [Ese 

5S yd LIDICKER, WILLIAM Z., ¢’27, is 
~ with the Knappen Engineering Com- Oi pany of New York City. 6 

\ el LENSCHOW, HENRY J., ’30, has \ been appointed city engineer of Tomah, He’s even going to St. Pat’s Ball! Wis. 
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-t-a-t-i-c 
by Jack Hinkley m’47 e@ 

Jim Woodburn m’48 

Be it known to all the folks Doctor: “You’ve been working too hard—what you 
We couldn’t cause a grin, need is recreation. If I were you I’d go home and take 
They always cut the better jokes my wife out to a movie.” 
And put some clean ones in. Patient: “OK Doc, thanks a lot. By the way, what’s 

* your address?” 
Mother: “Didn’t I tell you not to go out with perfect e 

strangers?” M.E.: “Drinking makes you beautiful.” 
Daughter: “But, mother, he isn’t perfect.” Music Major: “But I don’t drink.” 

° M.E.: “But I do.” 
Money doesn’t always bring happiness. A man with e 

ten million dollars is no happier than a man with nine mil- The weaker sex is the stronger sex because of the weak- 
lion. ness of the stronger sex for the weaker sex. 

e 
e 

C.E.: “I can’t see what keeps the girls from freezing.” A young Brooklyn soldier was on maneuvers in Oregon. 
Co-ed: “You’re not supposed to.” Having a few minutes to himself after evening chow, he 

® strolled out into the woods and soon came back with a 
Men prefer well formed women to well informed handful of rattles off a rattlesnake. 

women. “Where in the world did you get them?” gasped his 
© alarmed companion. 

Even when a girl is pretty as a picture, most fellows “Off'n a woim,” replied the lad from Brooklyn. 
like to see an attractive frame. (continued on page 36) 
Se ee 

<= — 

Mountain Se gute 7 — 
oe: ~~ =» . we . ‘ Se 

A. 2 et ol 
; ar “a < GY Y “| 

Loge OS . " 

Mohammed... >. fF Rey 

20th century version iF) a ) 
7 ee ‘ a : G 9 

Immovable as Mohammed’s mountain is the orthodox passage through narrow locks and channels. Boiler weight 
power plant for a fair-sized city. Yet when power facilities and size must be pared down to make room for plenty of 
were bombed out in Antwerp, Manila, Ghent, the power fuel... boiler efficiency kept high to make fuel last. 
plant came to them...the mountain to Mohammed. B&W built the boilers for the first floating power plant, 

Appearing on short notice in the harbors of these dey- _ has built others like them since. In this, as in its pioneering 
astated cities, floating central stations, boilered by BREW, work in many fields, B&W illustrates its two major re- 
each with a cargo of 30,000 kilowatts, brought relief months — sources: the long experience of the past...its engineering 
before stationary power plants could be rebuilt. At home, vision, the courage to have new ideas. 
in other emergencies, they brought succor to Jacksonville B&W offers technical graduates excellent career op- 
---to Pensacola... Vicksburg... portunities in diversified fields of manufacturing, sales, 

There are lots of problems in building boilers for central engineering and research. 
stations that hop about. The ships must be designed for Send for the Booklet, “Your Career.” e 

N-22R 

& eo NEW YORK 6, N. Y. 
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What did do today? a la you dao today: 

ls eee i 4 me < oo > 
reg ANS | eo es ? omar ny | ee eae on 

a <] i F W é ne 6, i. 
or ie | eat ee ‘Mn eg 

a | Can Des a wi A a 

| | peas ee a co 

1 2 
ee 

If you visited the waterfront......or watched a plane 

“4 Q acca, Nc ’ 

te Oe (>, Gaara RL | 
So oo. \ a 

@ SS a © Ve Z A Sia yes 
re. | bed” f . <) MSG | eure 

; wy we |! lUeo aa i — Ss cee a7 * 

: . 3 4 

...or turned on the radio.......or boarded a bus.... 

Pa ae Sy 
Yo at Se 4, ye be i fi gt’ 

. ae ig eo Ne ; o. 1 Os. _ 

. ad 
6 . 

...saw a freight car.......or went to the dentist.... 

: eS SA Ce a, A 7 

qe NS ey : AI Os 

i NL Vosd ay 2 ee of . NS a gn 

Se on ' a “= a 
i 

7 8 
° . 

... lighted a candle.........or bought a necktie...... 

Ly “you saw a Koppers product in use 

Le oe 
KO Pp Pp E R & 8 1. Wood piling, pressure-treated by Koppers to protect it against marine 

_ a borers. 2. Koppers Aeromatic variable-pitch propellers. 3. Koppers 

= 4. chemical ingredients for plastic radio cabinets. 4- Koppers American 

“a wy Loo Hammered Piston Rings. 5+ Wood for car construction, pressure-treated 
] ~~ > é 4 by Koppers for extra-long life. 6. Koppers chemical ingredients for 

~~ >» oe novocain. 7. Koppers candles. 8. Koppers chemicals for use in making 

SOc dyes. All these are made by Koppers . . . as well as scores of other useful 
ft ‘ ee 
<. . YY and familiar things. All bear the Koppers trade-mark of quality . . . the 
Ny symbol of a many-sided service. Koppers Company, Inc., Pittsburgh 19, Pa. 
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Powder Metallurgy 
(continued from page 16) 

The atoms of the two very highly polished surfaces are carbon gases, such as coke oven gas, with premixed air in 
brought into such intimate contact that they exert an at- a suitable converter. Nitrogen, carbon dioxide, ammonia, 
tractive force on each other and the blocks can be separat- and hydrogen have also been used extensively, Vacuum 
ed only by the use of considerable force. From this it can sintering has been practiced on a laboratory scale but has 
be seen that sintering is merely the bonding of solid bodies not been developed on a commercial scale to any extent 
by atomic forces. The effect of high temperatures and due to the high cost of maintaining a vacuum. In many 
pressures are simply to facilitate this bonding by increas- cases a low temperature sintering treatment is first given 
ing atomic mobility and bringing the atoms closer togeth- the piece after which it is removed from the furnace. The 

part has a chalky texture after this treatment but is strong 
enough to be machined and ground to the size and shape 
desired. The shrinkage which occurs during this first 

sintering period is about five per cent. After the piece has 
been machined it is put back in the furnace and heated 

: > Ve to the final sintering temperature. Allowances must be 
: ibe made in machining for the additional shrinkage which 
' : i ~~ will occur on further sintering. 

. a a After sintering the article is usually close enough to 
ee -  . Ss the desired size so that machining operations are not neces- 

a ‘ fF = sary. In some cases where a better surface is desired, or 
; tong aieaal } if the dimensions must be held more accurately, the sintered 

’ y al Le -.6h CUM compact is forced through a sizing or coining die to bring 
as Fi & | it to size. With proper die design and strict control of the 

eee - f production operations powder metallurgical parts can be 
sc eR: “pr Sf made as accurately as machined ones. A tungsten carbide 
ie oi if 97> tool bit bonded with cobalt and made in the manner de- 
ee... fi - a scribed will have the following properties: Rockwell hard- 

: i} tk a ’ ness 87.5 to 90 (A scale), transverse rupture strength of 
T.. i a ~ - = 300,000 psi., compassion strength—625,000 psi. and an 

| Ji 7 " a _ impact strength of 1.10 foot-pounds. 

. “4 4 a es 7 q There are very definite limitations to the powder metal- 
ae 4 lurgical method and they should be thoroughly under- 

— aoe iy, — - a stood. A knowledge of casting, machining, and die cast- 
3 “5 al he 7 | ing operations are required by the powder metallurgist. 
a ae | 7» prin e Before production is started on any new part an investiga- 

a = tion is made to determine whether or not some other 
a method would be more economical or give a better prod- 

. uct. The price of metal powders are quite high and dies 
eee ag a for pressing and coining may be so costly that it would 

be economically impossible to manufacture the article. 
From an engineering standpoint we are limited to articles 
of definite sizes and shapes. Very long pacts of small 
cross-section can not be produced as the center will re- 

er. Sintering furnaces may be gas burning, electrical re- main unpressed due to frictional forces between the powd- 
sistance, induction heating or any other form of industrial er and die walls. Even in sections of moderate length 
furnace. An electrical resistance furnace for sintering special precautions, such as pressing from the bottom and 
porous bearings and watch gears is shown in figure (3). top simultaneously, must be taken in order to obtain 
A protective atmosphere is used in the furnace to prevent uniform density throughout the length of the specimen, 
oxidation during sintering and, in the case of carbides, to Only by extensive laboratory tests and supervision oe 
prevent excessive decarborization. By far the most com- production methods can articles be produced successfully 
mon gas used is the mixture obtained by burning hydro- by the powder method. 
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Campus 
° e 

Highlights _ . 

e (continued from page 22) . = “ , 

the University of Kansas _ this : oa i 

spring. § ‘ 

At present KHK members are \ i 

busy working on activities for the “A i 

St. Patrick’s Day campaign. Fu- ‘ : A\' ' 

ture plans include a formal initia-  -» .\' : ee J rs 

tion and alumni banquet to be held p- — ™ 4 ' Se a wn - Ke 

dance to be held late in April. - » / “ UN 

S e 3 5 ig 

St. Pat’s Day—March 17  « P re 

Festivities fitting and proper for ‘ ad 

the traditional celebration of St. ; Oe 

Patrick’s Day this month have been a 

arranged by Polygon Board. The 

main events highlighting the festivi- . * 

ties include the beard-growing con- Remedy for red ink rash 

test, St. Pat’s dance, and the elec- 

tion of “St. Pat of 1947” from the (“for executive use only) 

candidates of the engineering so- 

cieties: Say “Ah-h-h,” Mr. Executive. 1. Carboloy commonly triples the output 

of both men and machines, 

Ed Hillery, president of Polygon A rash of red ink, hm? Production 2. Regularly increases the quality of 

Board, announced the following cogs steadily climbing, you say? products, and 

chairmen for the St. Pat festivities: 3. Cuts, forms or draws the toughest, 

Ed Ansell, EE 4, general chairman; Well, there’s an effective medication most abrasive modern alloys with ac- 

Ed Brenner, ChE 4, promotions; for your troubles—one that will help manny il Sasi rev isUsTy imloncieon 

Harvey Nienow, ME 4, publicity; Ed you cut down those excessive expenses That 3s why Carboloy is held by 

Hammer, ME 2, arrangements; Art . authorities to be one of the ten most 

Shaw, ChE 4, finances; Fred Pitsch- in @ barry. important industrial developments of 

ke, ME 4, tickets and buttons; and The prescription? It’s called Carboloy the past decade. 

co-chairmen Jack Crow, EE 3, and Cemented Carbide—the hardest metal We Make This Challenge 

Ti Mase EB anapeiae made by man. Formed from the powder The odds are 10 to 1 that Carboloy— 
These chairmen are being assisted . . 

by a number of sub-chairmen. you see pictured into blanks for tools, the amazing metal of many uses—can 

dies and wear-resisting parts, Carboloy * be put to work by our engineers to give 

The St. Pat’s dance will be in- is the greatest single factor for reducing your products higher quality at lower 

formal and open to engineering manufacturing costs that modern cost. Call us in for consultation. 

students and their guests. It will be industry has ever known, BECAUSE: Carholoy Company, Inc., Detroit 32, Mich. 

held on Saturday evening, March 

15, in Great Hall of the Union. 

During the intermission the beard- 

@ growing contest will be judged and 

the winner of the St. Pat’s campaign * (TRADE MARK) CEMENTED CARBIDE 

will be crowned. THE HARDEST METAL MADE BY MAN 

MARCH, 1947 
31



Af LES Be. We cr es [yar Sex ere °, 

oR oN RRR es ae 

RP ee fhe Cr ee a . Lg ve eas Na ae ne Say ae | 
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Se lS meee ug ane 
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From an intimate dress shop 

to one of the tremendous Celanese textile plants 
YORK makes climate-to-order 

The huge turbo-compressor air con- tiful fabrics, and another sort to sell or how small. 
ditioning systems that serve millions them, but both of these customers 27 te twetailza & it pre oo ; : . The agereg ‘ of cubic feet in the spinning rooms of are happy since each has just what f York vente. ie li een y : i o rk mechanic ng < the ultra-modern plant of Celanese he asked for. al ne os A hatha aha : : ‘ . mercial use exceeds oO other Corporation of America at Celeo,Va., Tn your own business, whether FOU  FaanfAeturer y 
are a far ery from the packaged aircon- problems involve air conditioning or : , 
ditioner which cools the fashionable refrigeration, or both, three facts rec- 3. York research—already responsible Lewis Gown Shop in Philadelphia. ommend your consideration of York: for so many important advances— 

But both are York Air Condition- 1, The wide range of York equipment has been accelerated and intensified 
ing, and cach does its job efficiently as to function, type and capacity as- + + + 4 assurance of the lasting value 
and economically. It takes one sort sures selection of the right unit for of York equipment. 
of climate to produce yarns for beau- the right place, no matter how large York Corporation, York, Penna. 

2) Sa ee aripreese aac or . 
{La pr ps hk ute and i 

de Poe os Ae al GEES me HST pee sos, 

gE poses SS a cide me . IF . A these SMU ig et can fue Lda ee ea ee ee oe a OE eee g co Man See ay ea? eS ag AER PS Bi Heer tee AE 8 ye Se en ee a ie Sok peel aces Wy, WEADQUARTERS FOR MECHANICAL COOLING SINCE 1885 ree hoe Ff et. wo TE Rab eS ee oe Oia ee ities! Ae 
ae “ot tg OE ee TN ha 7 os Le a TN ie SE er Orgs RS ee SL Je i psalm RR RE a cs « rove ae ot ee se Se TE oS Webs a fA eae Ree Sh ASS ah ie | ee I element | Taga t | a 
Te fig age OP Be NE aoa oe pee a CM ee Se a = > pag, ae Bay 

a a OE eS ee Api | RO oo ey Ni haga, eee ER. SY Ph ee ao ‘ a foe aT St oF IM gi 8 be A oes Fre ao haere ge a Gy” ee a ee ee I Meee PRE A Ce eee OS ER Se Pe. Lice See oe ly Vy wa ep BS pe 4 a 4 ae ie r ee So i es. Tey) 
eee ARE Ms m Kn Ss Pr oC eS 
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A Peg SN 
OT ROR ee RRS a RRP, 

Se Ge eR Snoring St LES 

32 
THE WISCONSIN ENGINEER



We bl vii) Cont d Edi @ e blew a bubble for a man named Edison... 

a 
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SIXTY EIGHT Yeats ago a stranger got countless ways to science and industry Corning research’s main task is helping 

off the train at Corning, New York, and the comfort of living. Casting the manufacturers make better products 

and asked the station agent to direct him 200 inch telescope disc, which this year at lower cost. After graduation, this re- 

to Corning Glass Works. will bring our civilization a billion “light search may help you get ahead faster. 

He had been sent by Thomas A. Edison years” closer to the secrets of the universe, Write the name Corning in your memory 

to see if Corning could succeed where is a Corning achievment. book now and call on us when you need 

others had failed, in making a glass bulb — So are the colored signals that guide help. Corning Glass Works, Corning,N.Y. 

to surround the filament of his new trains through the night in safety. So are 

electric lamp. the miles and miles of America’s neon 

Producing the thin bubble of glass for tubing, and the miles of acid resisting 

Mr. Edison’s first lamp was an early glass piping in food and chemical plants. 

milestone in Corning research. If he had So are gleaming Pyrex baking dishes and 

@ lived until his hundredth anniversary amazing Pyrex Flameware for top-of- 

this year, Edison would see machines de- stove cooking. 

veloped by Corning turning ‘out hun- The very thermometer the doctor méans ——— 

dreds of modern bulbs every minute. puts in your mouth is quite likely R h . 

Altogether Corning has contributed in made of Corning tubing. Today es earc in Glass 
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A BEARING QUIZ FOR STUDENT ENGINEERS @ 

Do you know that over 90% of all modern bearing requirements can be 
met adequately with the Timken Tapered Roller Bearing? That in this one pre- 
cision mechanism is contained a multiplicity of abilities which when fully ap- 
preciated and properly applied can overcome any bearing condition you ever 
may encounter? 

Do you know that the Timken Roller Bearing is more than an anti-friction 
bearing; more than a radial load bearing? That it is an all-load bearing — can 
carry, all at once, radial loads, thrust loads, and any combination of them with 
full efficiency and certainty? 

Do you know that the Timken Bearing was introduced nearly 50 years 
ago and has undergone constant engineering development and refinement ever 
since? That the Timken-developed process of Generated Unit Assembly produces 
true spherical (convex-concave) contact between the large ends of the rolls and 
the rib or flange of the cone thereby reducing friction and initial wear to a 

minimum; assuring correct alignment of 

the rolls with respect to the races; help- 
a _ ing to distribute the loads evenly through- 

Af i out the bearing; decreasing operating 
fo — _ fa temperatures; producing quieter running; 
“bu Ai | , ) SC and last, but not least, assuring that 
Ui h— ea {/ » ea when the bearing is properly mounted 
(77 ween We 7 a no further adjustment is required? 

‘a 64 2 “ VS Do you know that the special alloy 
/ ff a : a. — steel from which Timken Bearings are 

[ j V. made was developed in our own metal- 
fe | Jl fC yi lurgical laboratories and is produced in 
f= we — our own steel plant? That the Timken 

| 4 The Bearing is the only beari factured i ig is the only bearing manufacture 
: Z Lf Li under one roof from raw material to 

4 ai a FD mem finished product? 
ye ii) | = 

LAN a : », Would you like to know more about 
\ e Tee iy USP oe the Timken Bearing, particularly how 

. w et — m5 it can help you in your engineering @ 
Le a \) es career? Write us. The Timken Roller 
—— id Bearing Company, Canton 6, Ohio. 

a 
SS 
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(ORO) wie)ser.eeeiicm 7 SHIPS OF THE DESERT } i VERSATILE ALLOY ae 

The yellows, blues, and violets of the Caravans of camels laden with chromite This silvery-white metal, used with steel 

artist’s palette; the red of the ruby, the ore have often formed the first link on an and iron in amounts from 1 to 35 per 

green of the emerald— all come from assembly line thousands of miles long. cent, imparts many of its own desirable 

chromium, a metal named from the From the mines of Rhodesia, Turkey, properties. To stainless steels, chromium 

Greek word chroma, meaning color. Russia, and India this valuable ore gives resistance to heat, rust, and cor- 

Discovered in 1797, this metal was for starts its long journey to Electromet rosion—to heat-treated steels, strength 

years just a laboratory curiosity, but is furnaces, where dozens of different types and resistance to shock— to cast iron, 

now top-ranking among alloys. of chromium alloys are produced. hardness and wear resistance. 

—— SS we 

WAX WH een - t= . 
AN WHY Ais zal N are. = y kg) SS ...Since Electromet started to pro- 

ak (% wi aes AE 8 a7 i & SS duce ferro-alloys — 40 years ago. 

LY Sa 4 —— SS eH I AY In fact, as far back as 1897, a plant 

Ap MA =o» Vet in Virginia, which later joined Elec- 

oN Ne yw —— SN e DD tromet, was the flrs to produce 

th eae = se Saw) = Ww, NITY ferrochrome commercially in the 

DY aR BE eS SF 2" Ws United States. Electromet is con- 
\ GE SSS eS 
Oe I” a a stantly developing new and better 

NOT JUST SKIN DEEP (ig BEARINGS TO BATTLESHIPS alloys, among them the low-carbon 

The luster of stainless steel withstands Axles and armor plate, dies and drills, ferrochrome essential in the pro- 

all weather conditions—on streamlined shafts and springs — these are made duction of stainless steels. You will 

trains as well as on skyscrapers. For from engineering steels.that must have learn more about chromium and 

hospital, food, and dairy equipment, the hardness and strength necessary to other alloys by writing to our 

too, this steel is popular, since it is so withstand wear and strain. That’s why ‘ . 

ae = : : Technical Service Department for 

easy to clean and sterilize. And for the engineers specify steels with 1 to 3 per ii 

oil and chemical industries, its resistance cent chromium for applications where the booklet, ‘‘Electromet Products 

to corrosion and heat makes it ideal. dependability is essential. and Service.” 

LECTRO METALLURGICAL COMPANY 
, Unit of Union Carbide and Carbon Corporation 

30 East 42nd Street [I[mfm) = New York 17, N.Y. 

ELECTROMET Ferro-Alloys and Metals are sold by Electro Metal- rT Yo 

lurgical Sales Corporation, and Electro Metallurgical Company 

of Canada, Limited, Welland, Ontario. Ferro-Alloys ro"9 Metals 

P-19455A '



short facts about long-lived cable S-t-a-t-i-e 

. — -— : : 4 4 (left over from page 28) 

Ro oe : is 4 Ve iL Prof: “Here you see the skull of a chimpanzee, a very 
WO ae bo ve ‘1 rare specimen. There are only two in the country—one in 
Wee Wa” ys f the national museum, and I have the other.” 

\\ \\ \ \ A ia Cop: “How did you puncture this tire? 
AN Wi a rf an Driver: “Ran over a milk bottle.” WW ue » “Didn’ ae Vp) | : Cop: “Didn’t you see it in time? 
a : 7 ae Driver: “Naw, the kid had it under his coat.” 

ij . a A justice of the peace in a small Maine town was called 
. ' upon to perform his first marriage ceremony. After he 

<< | had the knot safely tied, the young couple continued to 
. . : _, stand before him as if expecting some further rite, where- 

e All wires and cables insulated by Okonite’s strip upon the justice stammered out, in a desperate attempt Process are pressure vulcanized in a continuous metal to round off the ceremony with something of a religious 
mold. The Okonite Company, Passaic, N. J. turn, “There, there it’s all over! Go ye forth, and sin no 

= more!” 

e look for the 7 fataa i singte ridge 3} KO N i T E La Stranger: “I’ve come out here to make an honest living. 
: . s Native: “Well, there’s not much competition.” © insulated wires and cables 

° e 

for every electrical use A young man was seen dashing after the “400” as it 
AER ahs 4 left the Beloit station. He grabbed the rear platform of 
bnew ” the train and swung himself aboard about a block from 
“LU FKI N- Peerless Chrome Clad the station. As he stood there gasping for breath an old- 
oe . a 2 timer who was standing on the platform commented to 

Steel Tapes the effect that the modern generation had very little 
. stamina. 

% 2 eee “Why, when I was your age, young fella, I thought 
at, - _ EN nothing of chasing a train for two miles or more!” 

: ie : vo a , | “You might be right, Pop,” the young man replied, “but 
— ’ &% T_T -—t— I missed the train at Janesville.” 

_ Ree 
si i. 4 - “This coffee tastes like mud.” 

— an Nw . “Well it ought to. It was ground this morning.” 

AM Ay SiN . Ge a ro chai . : | 12th axiom of Economics—Girls without principle draw 
& oN ’ if > ». ae | considerable interest. 

aif SOw? | I think he’s regaining consciousness, doctor, he tried to 
Rough, tough measuring — oo blow the foam off his medicine. 
work can’t hurt the Lufkin — 
“Peerless” Chrome Clad Steel : ae e 
Tape. Jet black markings are 2 CT A salesman making a month’s stay in town bought some 
always easy to read. Sturdy steel ~“ AD i limburger cheese to eat in his room. When he got ready 
line is covered with satin smooth > | to leave, he still had half of the cheese left. Not wanting 
chrome that resists rust and will not to pack it, nor leave it lying open in the room, he went 
crack, chip, or peel. For free catalog over to the windowsill, carefully removed a plant from 
write THE LUFKIN RULE CO., SAGINAW, (xy the window box, buried the cheese, and replaced the plant. 
MICH., New York City. : A few days later he received a telegram from the hotel: 

FoR accuracy ‘We give up. Where in hell did you hide it?” 
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