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TURBO-BLOWER 
300, OOO/bs 

R-1977 

AIR 
7, 8OO, OOO/bs 

ORE 
4,480,000lbs 

-f COKE + FLUX = P/G + + /v/ST 
2000,000/bs 300,OOO/bs 2,240,OOO/bs 2,600,OOO/bs /50,OOO/bs 

""Balance of this equation is blast furnace gas 

INGERSOLL-RAND CO. - 11 Broadway - New York City 
For r A t> f ~ s °r dlstnbut°rs in principal cities the world over 

Canada Refer-Canad.an Ingersoll-Rand Co., Limited, 10 Phillips Square, Montreal, Quebec 

Ingensoll-Rand 

An Ingersoll-Rand turbo blower serving an aver­
age 1000-ton blast furnace handles approximately 
26 times its own weight in air each 24 hours. 
More air is used than the combined weight of all 
other ingredients. This relationship is shown clearly 
by the above diagram, which picturizes the approx­
imate daily consumption of a 1000-ton furnace. 

COLORADO ENGINEERS! SUPPORT THESE ADVERTISERS. 



T I M E - T H A T  T O U G H  O L D  T E S T E R - F I N D S  
A  F O E  T H A T  F I G H T S  H I M  O F F  

Many generations ago, Time—That Tough Old Tester—began his fight 
with genuine puddled wrought iron. Against that sturdy metal of which 
Reading 5-point pipe is made, Time first used his most potent weapon, 
corrosion. 

Year after year after year, Time poured his corrosive mixtures over and 
through 5-point pipe trying to set in action the destruction which men 
call rust. But no loop-holes could Time find—filaments of silicious slag 
barred the way. Only pipe made of genuine puddled wrought iron has 
proved that it can thus fight off the test of Time—the only conclusive 
pipe test known. 

Make your first cost of pipe the last cost, avoiding damaging leaks, by 
insisting on Reading genuine puddled wrought iron pipe. 

R E A D I N G  I R O N  C O M P A N Y ,  R e a d i n g ,  P e n n s y l v a n i a  

G E N U I N E  P U D D L E D  W R O U G H T  I R O N  • • §  

I N C  P I P E  
N C I N G  F R O M  ' / a  T O  2 0  I N C H E S  D I A M E T E R S  R A  

For >bur Protection, 
This Indented Spiral 
Forever Marks 

S c i e n c e  a n d  I n v e n t i o n  H a v e  N e v e r  F o u n d  a  S a t i s f a c t o r y  S u b s t i t u t e  f o r  G e n u i n e  P u d d l e d  W r o u g h t  I r o n  

COLORADO ENGINEERS! SUPPORT THESE ADVERTISERS. 
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Why Go to University or 
College 

wS 
% 

VERY high school senior should ask 
and answer this question. His par­

ents, his teachers, his older friends, are 
likely to give one or more of these answers: 

? 
To prepare for a profession—law, medicine, engineering, 

teaching, business, journalism. 
To learn more about cultural subjects. 
To enable one to live a happier, fuller life. 
To prepare for leadership and responsibility. 

The question answered in the affirmative, where are you 
to go to college or university? 

The University of Colorado offers a training for many of 
the professions, for many technical fields, and for the civic 
and social duties of life. 

In the college of arts and sciences many courses are offered 
that lead to the bachelor of arts degree. In this college is 
the college of education which grants a diploma in educa­
tion with the bachelor's degree. The department of home 
economics grants a bachelor of science degree, the depart­
ment of fine arts the degree bachelor of fine arts, the de­
partment of physical education, bachelor of science in 
physical education. 

In the college of engineering students may elect and 
specialize in civil, electrical, mechanical, chemical, or archi­
tectural engineering. 

The colleges of pharmacy and music give degrees in their 
fields, as do the schools of medicine, nursing, and business 
administration. 

For further information address 

THE REGISTRAR, THE UNIVERSITY OF COLORADO 

BOULDER, COLORADO 
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The 
LARGEST AIRSHIP 

DOCK IN THE 
WORLD 
G. W. GILLARD, '26 

In this picture, the second arch is shown under construction. 

CONTRACT for the construction of two light- square feet, which is by far the largest single unin-
er-than-air rigid airships of 6,500,000 cubic foot terrupted floor area yet built. It is the largest struc-
capacity was awarded the Goodyear Zeppelin ture in the world without interior supports. Ten 

Corporation of Akron, Ohio, by the United States football games could be played under its roof at the 
Navy in October, 1928. When the first of these giant same time. It is equal in height to a twenty-two-
sister ships, to be designated the ZRS-4 and ZRS-5, story apartment building. It could house the air-
takes to the air, it will be the largest dirigible in plane carriers, "Saratoga" and "Lexington", together 
existence. In cubical content these ships will be with the Statue of Liberty and Washington Monu-
about twice the size of the "Graf Zeppelin," two and ment. The sheeting covering the structure, if laid 
one-half times as large as the "Los Angeles" and out flat, would cover 18 acres. 
approximately thirty-five per cent larger than the The large Zeppelin shed at Friedrichshafen, mea-
R-100 and R-101, built in England. sures 787 feet long, 151 feet wide, and 115 feet high. 

But before construction of these two super-Zep- It is built of structural steel with sliding doors at the 
pelins can begin, a factory and dock or hangar must ends. At Orly, France, two reenforced concrete han-
be erected in which these ships may be built and gars have been built which are 984 feet long, 298 
housed. The erection of this gigantic structure is feet wide, and 194.5 feet high. At Karachi, India, 
rapidly nearing completion. Construction had pro- the British government has built their largest hangar 
gressed sufficiently far by the latter part of October, for the proposed England-India service. 
1929, to allow the beginning of construction on the This structure has a length of 850 feet, a span of 
first structural ring of the ZRS-4. 230 feet, and a clear height of 170 feet. The largest 

The Goodyear Zeppelin airship factory and dock hangars built so far in the United States are the 
is the largest structure of its kind in the world. It is Navy hangars at Lakehurst, New Jersey, and Belle-
1,175 feet long between center lines of door tracks, ville, Illinois. The Lakehurst structure is 803 feet 
325 feet wide from center to center of arch pins, and long, 264 feet wide, and 172 feet high. The Belle-
197.5 feet high from center of lower to center of top ville hangar is smaller, having a length of 810 feet 
pins. It has a volume of approximately 45,000,000 and a span and height of but 150 feet each. Both 
cubic feet and an enclosed floor space of 364,000 have vertical doors that open from the center. 

1 he shape of the new Goodyear Zeppelin 
factory and dock is somewhat like that of a 
semi-paraboloid. Sections taken across it 
would form parabolas, and a section taken 
longitudinally would form two half para­
bolas joined by a straight line. The struc­
tural design of the airship dock consists of 
eleven parabolic arches spaced on eighty-
foot centers connected by a system of ver­
tical and horizontal trusses which, aside 
from forming a bracing system for the 
structural shell, carry light trussed rafters 
spaced on ten-foot centers on which are 
placed Z-bar purlins on eight-foot centers. 
At each end of the main shell are placed 
two diagonal arches which meet the end 
arches at the door pins. The doors are sim­
ilarly constructed with arched and braced 
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The shell of one leaf of the huge spherical ••oranye-v*« 

ribs. They are spherical in shape and resemble huge 
'orange peels" moving on trucks. 

All steel for the shell is of structural grade with 
the exception of the main arch chords, which are sil­
icon steel All materials have been made to con­
form to the standard A. S. T. M. specifications and 
all workmanship has been made to conform with the 
requirements of the American Institute of Steel Con­
struction. Seventy-two hundred tons of steel have 
been used on the job, of which 2,400 tons are m the 
doors and 4,800 tons in the shell structure. 

In the design, a great deal of study was given the 
effect of buildings of various shapes on the local air 
currents. Since, perhaps, the most difficult part of 
airship operation is the launching and docking of the 
ship, it is essential that the building should cause the 
least possible resistance to the prevailing air cur­
rents and not cause cross currents which would com­
plicate the handling of the ship at the hangar Data 
compiled in observing air currents at the Lakehurst 
hangar showed that the velocity of the cross cur­
rents around the doors (sliding type) often attained 
a velocity twice that of the normal wind currents. 
An airship cannot be launched or docked safe!} 
against a wind greater than a certain maximum It 
is readily seen, therefore, how the usefulness of the 
dock is increased as the cross currents m and around 
the building are brought to a minimum 
For example, if a ship cannot be launched 
at the Lakehurst hangar safely in a cross 
wind having a velocity of ten miles per 
hour because of 20-mile-per-hour cross 
currents set up around the doors, such a 
hangar is only half as useful as one of a 
shape which caused no increased local 
currents around the doors. It is this fac­
tor that decided the selection of the 
spherical or "orange-peel" doors on the 
Akron dock. Actual experiments carried 
out in miniature demonstrated conclu­
sively that this s emi-paraboloid-shaped 
structure offered the least resistance to 
wind currents and is, therefore, the most 
efficient type. 

As it is desirable that airships head 

into the wind when landing, doors have 
been placed at each end of the struc­
ture, and the longitudinal axis of the 
hangar has been made parallel to the 
direction of the prevailing winds dur­
ing- flving weather. o - o 

Considerable study was also given 
the matter of wind loads, especially in­
terior or suction forces, by the Good­
year Zeppelin Corporation engineers. 
Experiments and observations carried 
out primarily to determine the effect 
of various shaped structures on cross 
currents furnished valuable informa­
tion on the magnitude and distribution 
of these forces. The wind, when meet­
ing an obstruction such as this, deflects 
upward, often creating a partial vac­

uum over the upper parts of the building. This suc­
tion tends to force the roof of the structure outward 
instead of inward and peculiarly often reaches its 
maximum intensity on the windward side of the 
structure. It has been proved that these suction 
forces, which heretofore have been neglected by 
American engineers in designing buildings to resist 
wind pressures, may be several times as great as the 
directly applied wind pressure. For the Akron dock, 
the outward forces have been assumed at not less 
than one half the inward forces with provision for 
securing the roofing against outward forces equal 
to the inward or full direct forces. 

Following are the assumed loads and stresses: 

Loads: 
Dead Load 

1. 10 pounds per square foot on sheets, 
purlins, and rafters. 

2. 20 pounds per square foot on laterals. 
3. 30 pounds per square foot on arches. 

Snow load 
1. 30 pounds per square foot on all sur­

faces inclined less than 45 per cent in 
combination with dead load only; 15 
pounds in combination with maximum 
wind load. 

(Continued on Page 190) 



AVIATION LIGHTS UP! 
Air  Trave l  Cannot  Cease  Wi th  the  Se t t ing  Sun  

LESTER C. SIMPSON, '25 

EVERY evening at one-half hour before sunset 
two thousand aviation beacons begin sweeping 
the skies to guide the ships that pass in the 

night. The night-long flashes of these revolving 
searchlights form the backbone of America's air­
ways from lighted port to lighted port. Almost five 
hundred of these lighted airports exist at the present 
time and extensive plans are under way to improve 
the lighting on these fields and to light additional 
landing areas. 

Recently a very prominent manufacturer of air­
craft remarked to me that it was his firm belief that 
a curve could be plotted right now covering the prog­
ress of aviation. He added that this curve would 
show a direct relationship between airport develop­
ment and this areonautical advancement. 

There are some fifteen hundred landing fields in 
operation in this country where various degrees of 
service may be secured. Some offer little more than 
a clearing for landing, a faded wind cone for the 
landing direction, and a gasoline pump to replenish 
waning fuel supplies in the planes that happen by, 
and fortunately some offer facilities comparable to 
the service available at the larger railroad terminals. 

The rating designation covering airports as issued 
by the Aeronautics Branch of the Department of 
Commerce is divided into three parts. One of these 
divisions covers the facilities for lighting. If it is 
so important that one of the three major considera­
tions covers this activity, it is quite evident why the 
large group of unlighted ports is actively interested 
in installing equipment to give twenty-four-hour 
service. The lighting of railroad yards was found 
necessary to speed rail service, and it can be readily 

—Courtesy of Curtiss-Wright Airports Corporation. 
Quails illuminated wind direction indicator. This large tec is slightly over 

twenty feet long and has a wing spread of approximately twelve feet. 
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seen that adequate lighting is more vital to the ad­
vancement of a means of transportation which re­
lies upon speed and twenty-four-hour availability 
for its existence. 

The Aeronautics Branch of the Department of 
Commerce, working with the industry, has issued 
comprehensive data to guide those interested in air­
port development. The bulletin issued by the De­
partment on this subject referred to most often is 
the "Airport Rating Regulationsand an important 
supplement is another publication, "Notes on Air 
port Lighting," prepared by H. H. Blee, Director of 
Aeronautic Development. The equipment outlined 
in these bulletins is necessary for the satisfactory 
operation of the airports of the various classes de­
scribed. Information regarding the intallation and 
operation of the equipment may be secured from the 
manufacturers and suppliers of this special apparatus. 

WHAT THE PILOT SEES 
Perhaps the most graphic way to portray to you 

the outstanding phases of airport lighting would be 
to place you alongside the pilot in a plane approach­
ing a port at night. 

The first indication you have of the location of 
the lighted airport is the repeated swish of the ro­
tating beacon before your eyes. You do not see a 
beam of light swinging around in the air as you do 
when you stand under a rotating beacon on an air­
port, but this light appears to suddenly build up in 
intensity and quickly diminish because you are look­
ing directly into the beam and light source of the 
projector. These flashes appear six times per min­
ute and may be visible, depending upon the atmos­

pheric conditions, from several miles to as 
far as eighty miles. 

Following these beacon flashes into the 
airport you are first interested in knowing 
about the major obstructions on and near 
the port so that you may be sure to keep 
free from their entanglements. These are 
indicated to you by red obstruction lights 
which surmount these hazards. 

Upon determining the hazards which 
are to be avoided, you will begin to inves­
tigate the limits of the unobstructed land­
ing area. I his area is surrounded by clear 
or amber boundary lights which indicate to 
you that it will be safe to land within this 
area without striking any obstructions. 

W bile circling the field to gather the in­
formation regarding the size of the landing 
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area, you will look for the illuminated wind tee or 
illuminated wind cone, whichever is used on the air­
port. to determine which way the wind is blowing. 
Since it is important to land the craft into the wind, 
the usual precaution taken to indicate to the pilot 
the wind direction is the lighting of the wind tee 
with green lights to eliminate any possibility of con­
fusion with other illumination. 

If the field is not an all way landing area and 
there are hard surfaced runways, there will be 
groups of green lights at the ends of each of these 
runways to definitely mark their location. In ap-

Wriglit Airports Corporation —Courtesy of Curtiss-

the high intensity of illumination on the fleui.j 

preaching the port the pilot will glide over one group 
of the green lights and steer toward the other gr°"P 
of green lights marking the opposite end of the 
runway. . 

While the pilot circles the airport to gam this 
information the airport attendant will throw on the 
landing field floodlights to throw a sheet of light 
over the ground to give it as nearly as possible a day­
light appearance. When this is done the pilot will 
glide into the port from the proper landmg direction 

Upon landing the plane, the pilot will taxi his 
ship around to the apron of the hangars, which has 
been floodlighted, to carry on disern-
barking operations speedily and with 
safety. 
THE ILLUMINATION EQUIPMENT LSED 

The rotating beacon which give* 
YOU the first intimation of the airport 
location is essentially a high-powered 
searchlight rotated by an electric mo­
tor. A twenty-four-inch paraboloidal 
mirror redirects the light from a 1,000-
watt. 115-volt, 500-hour airway beacon 
lamp into an intense narrow beam 
which has a divergence in the neigh­
borhood of three to six degrees and a 
maximum candlepower of approxi­
mately two million. Almost all of the 
beacons have been equipped with ver­
tical spread lenses which allow ap­
proximately fifteen per cent of t e 
light to be directed upward from zero 
t o  t w e n t y - f i v e  d e g r e e s  s o  t h a t  t i e  

pilot will be in a part of the beam of a beacon 
a s  h e  f l i e s  n e a r  t o  a n d  a b o v e  t h e  u n i t .  W i t h ­
out this vertical spread lens the pilot would fly out 
of the beam path as he passed over the location. 1 o 
better facilitate the visibility directly over the bea­
con it may be equipped with Zenith light panels. 
These panels are glass covered openings in the top 
of the drum which allow otherwise trapped light to 
escape upward, forming a rotating fan beam. 

To assure constant service of this type of beacon 
a spare lamp is kept in readiness to be put into place 
just as soon as the original lamp is burned out. 
These lamps are shifted through the use of an elec-
tricallv operated automatic lamp changer. 

A very effective auxiliary to the rotating beacon 
is a green. 360-degree, Fresnel lens, double light 
source, flashing beacon which may be operated to 
spell out Morse Code characters indicating just what 
airport it is. This beacon utilizes two 500-watt, 
concentrated filament floodlight lamps. The flash­
ing of this auxiliary unit is usually accomplished by 
a contactor on the rotating beacon operated by the 
rotating mechanism motor. 

The obstruction lights are either 1,000-lumen or 
50-watt incandescent lamps (depending upon the 
source of supply) contained in weatherproof units 
and protected by ruby glass globes. Ihe globes may 
be either of prismatic or plain glass. 

The boundary lights are either 600-lumen or 
25-watt incandescent lamps contained in weather­
proof units and protected by either clear or amber 
Mass globes. It has been customary to support these 
boundary lights on pipe standards approximately 
two and one-half feet above the ground. These 
standards have repeatedly been struck by aircraft, 
and the first step to give these units greater davlig t 
visibility was to surround the pipe standards wit 
painted metal cones. Recently the Curtiss-W right 
Airports Corporation engineers developed a boun­
dary light unit, the cone of which is the sole sup-

(Continued on Page 103) 



130,000 MILES TO WORK 
HORACE B. VANVALKENBURGH, '30 

HALFW AT to the moon! That is how far the 
1930 graduates will travel from their Alma 
Mater to even commence the business of 

wresting a living and a few comforts from this cruel, 
heartless world. Ever since Frederick W. White­
side, of the class of 1897. romped over to the head­
waters of the Platte, the graduates have had the 
wanderlust His total travel was about 150 miles. 
The class of 1900 raised this to 3,270 miles, stacking 
T  ? o m '  a V C r a § : e  o f  6 5 4  m i , e s  a P i e c e -  T h e  c l a s s  
of 1910 rang up 32.435 miles for an average of 818 
miles per person, while 1920 didn't fare so well—30 -
iolo tC! tai ai:d 653 f°r an avera£e- the class of 
1929 had the spirit of its Western forbears and 
reached a total of 8o,555 miles from Boulder for an 
average of 866 miles apiece—about as far as from 
Boulder to Oklahoma City or Billings, Montana. And 
now the class of 1930, with Lindbergh's conquest 
fresh in mind, chalk up 130.910 miles for an average 
of 14/0 miles apiece, a distance equal to that from 
Boulder to Detroit. 

,, who are stepping out so boldly into 
the world th.s year, are shown in the remarkable 
photograph below. If the reader will look closely 
he will see the chains with which the Seniors were 
held down to enable this picture to be taken. 

r S'?Ce °ve,r haI* the c,ass are going to be within a 
few hundred miles of Canada, 200 miles really 
should be added to their distance-but their trips 
will probably be on the sly or incognito. 

follows? dauntless ™deters will be distributed as 

ELECTRICALS 

tadvWtthevGe,neral,,E!CCtric ComPany at Schenec-
tady, New York, will be located Frank C. Bobier 

.Bryan K. B-urke, Archie Lamp, Howard F. Cum-
mings, William J. Dowis, Adam J. Freeman, Robert 
L. Gordon. James Keachie, Lawrence Keltz. Merrill 
J. Martz, Warren D. McKelvey, John R. Outt. Wil­
liam D. Paulson, and Ervin H. Pemberton. Paul 
Shelton will be located at Lynn. Massachusetts, v. j th 
the same company. 

With Westinghouse Electric and Manufacturing 
Company will be Charles A. Dana, Chester Divelv, 
Alvin E. Franks, Floyd J. Freeman, and Paul J. Kru-
tak, all at Pittsburgh. 

The American Telephone and Telegraph Companv 
calls Leonard Phelps to Denver, George Stemmler 
to New York City, and Frank W. Horn to the Bell 
Laboratories in Chicago. 

Cpr! /.• Tay lor and Franh E. Luethi will work for 
the Public Service Company of Colorado at Denver. 

C. R. Double James P. Dresen, Douglas Kuwano, 
Henry A. Standring, and Vernon O. Walters have 
not yet decided which position to accept. 

MECHANICALS 

Frank ^ General Electric be Frank C. Allen, Kenneth K. Cooper, Harry J Deines 
Gordon Kennedy, Parker D. Shepperd Eugene E 

A ParWa"t TH°raClrB" VanValk™burgh. Norman 
Heitler at F ^ Massa<;husetts, and Emmett H. 
the same n -yne ' India"a> wi" to work for e same organization. 

WrwaSr naiSS Ralph J• Coffey and Ed"d" 
Elmer K H r§: ;  Har°W Ewin& at Philadelphia; 
Newell at WdkSAat Mansfidd- Ohio; and Glenn 

V' at Wtlkinsburg, Pennsylvania. 

Machinery Corn' V ̂  emp]°yed bY the York Ice en Corporation at St. Louis. 
(Continued on Page 10G) 
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THE HONORARY SOCIETY OF LUBRICATING ENGINEERING 

LUBRICITY 
SHALL LACK 
NO CHAMPION 

OIL  CAN 
ILLUMINATING CHAPTER 

FRICTION 
SHALL NOT 

THRIVE UNOPPOSED 

Just as the balmy spring weather is making the 
sap flow in all the trees, the vines, the flowers, and in 
almost everything and everybody, it is making a 
golden stream of light summer oil flow from the 
"OIL CAN." The "OIL CAN" got its share of the 
annual spring disease, but with a little extra effort 
and a few longer hours, we have managed to keep 
the enemy, friction, well under control. 

The "OIL CAN" is preparing to be very busy 
keeping a careful vigilance over all the grease cups 
and oil pumps that will be in use on Engineers' Day. 
Our records show that in previous years more oil 
has been used on Engineers' Day than on all of the 
rest of the days, combined excluding the Applefest 
and the Engineers' Ball. We have ordered an almost 
inexhaustible supply of very oily oil, and we are sure 
that no bearing will want for drink on this day of 
days. Engineers' Day is also the day that the "OIL 
CAN" makes known the identity of its oiliest senior 
oiler. Everyone is urged to be present at the little 
meeting that will be held in the afternoon of May 
22 and hail the champ. Be sure and don't miss this 
meeting, for you may be the lucky man; anyway roll 
might be taken. 

The "OIL CAN" has organized a large commit­
tee of rushers to get some fresh material for next 
year's staff of oilers. During one great search for 
men one of the committeemen read in one of the 
small-town papers that a new installation of trans­
formers weighed about 2600 horsepower. \\ e are 
exerting our oiliest to get the inventor of this new 
unit of weight to join our future force of oilers. Y\ e 
are even prepared to offer him twice the usual allot­
ment of oil if he will join us. 

The contest is over, and the "OIL CAN" is pleased 
to announce the winner of the individual high speed 
airplane oilers with the especially developed contents. 
The fortunate people are the members of the Junior 
class. We invite each member of this oily class to 
call at the "OIL CAN" office and try to collect his 
prize. The Seniors were runners up, with the Soph­
omores next and the Freshmen last. 

Eric Miles, junior electrical, is said to be putting 
the finishing touches on a three-phase direct-current 
transformer of his own design. We are unacquaint­
ed with the details of this apparatus, but if such a 
unique device uses oil, the "OIL CAN" will be only 
too glad to furnish the necessary lubricant in recog­
nition to Mr. Miles' great work. 

W. W. Sutherland, sophomore, announced to the 
physics class that when a black glass was held before 

a light, it transmitted black light. The "OIL CAN" 
is making a hammered lace bicycle, lubricated by 
milk-weed molasses, to be presented to him on En­
gineers' Day. 

Ed "Stinky" Davis, junior civil is responsible for 
an astounding inquiry. "Is the failure of gear teeth 
due to pyorrhea?" The "OIL CAN" is firmly con­
vinced that there is something to this trend of 
thought, as in all its experience it has never seen a 
gear use a tooth brush. 

Norman Parker, senior mechanical, has advanced 
a theory for the operation of a very economical in­
ternal combustion engine. During a discussion of 
the Diesel engine, Parker asked the professor why 
water could not be injected instead of oil. He main­
tained that the heat of compression would vaporize 
the water, and the engine could run by the expan­
sion of the steam that would be formed. Although 
this engine would cut a big hole in the oil industry, 
the "OIL CAN" will award Mr. Parker one barrel 
of fuel for his new engine. 

William Billow, junior, wants to know whether 
rawhide gears are cut or cast. Bill is probably de­
veloping a new process for casting rawhide gears. 
If he is successful, he will be presented with a can 
of raw linseed oil. 

Joe Powers, senior mechanical, when asked when 
the density of mercury was 13.6, replied that such 
was the case at sea level. Joe's explanation gives us 
another correction to make in the barometer; and 
for his discovery, the "OIL CAN" will present him 
with a bottle of a new oil that has a positive density 
only at sea level. 

Jack VanValkenburgh, sophomore mechanical, 
has gained the "OIL CAN'S" recognition by some of 
his brilliant answers to a few questions asked him 
on a quiz. His answers were as follows: 

Question : "How are rainbow colors produced in 
soap bubbles?" 

Answer: "Rainbow colors in soap films are due 
to certain characteristic things." 

Question: "What are thermo-couples made of?" 
Answer: "They are made of certain things which 

are trade secrets and can't be told." 
We are sure that Jack deserves some great re­

ward for his very definite answers, and we are or­
dering an extraordinary prize for him. 

During a discussion of a Diesel engine installa­
tion in a ship that was 700 feet long, "Wally" Pat­
terson fell into a temporary state of coma. As the 

(Continued on Page 198) 
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E D I T O R I A L S  

When our work will have been completed with wfthTlide rales"^^™ a"sl°"atic ^'ow-students 
the distribution of this issue, we, the senior mem- on the campus Weare aft /"'^'".T^'T-
bers of the staff of 1930 will vacate our posts in "before the Universitt j 2 fashlon ' on Parade 

favor of our successors. We have enjoyed our work, open to all ,„n„ U ' our P'ace of business is 
which fact prompts us to recommend to the under­
classmen that many enjoyable and instructive hours 
may be spent on the staff of THE COLORADO ENGINEER. 

To the alumni contributors to the columns of 
Volume 26. we wish to express our appreciation as 
well as to the students who have assisted us in our 
work. Not enough credit can be given to our faith­
ful staff assistant. Miss Grace Black, who so ably 

nnpr> tn -,11 1 . oi ousiness is 

This day is our dav mf"ested enouffh to insPect 

like all V.H - events are traditions, and. 

fully repeated eTchyear. ^ remembered and faith" 

tend^n' yC!r '  ̂  ̂  firSt t ime in severa ' years. at-
"We nc a f e  afternoon address is not required. 
enough ;rg,neeTg StUd6nts ' are exPe^ed to be 
what a c,1 ere^e(, 111 the Profess 'on to want to hear U, bian assistant, miss Urace Black, who so ably , * ""erested m the profession to want to hear 

has continued her work on the Alumni Section and w a suc«ssful practicing - i . u 
Directory. To Professors W. O. Birk and W C We sh°"W be as much i t ^ '° t6 US ' 
DuVail we are greatly indebted for the active in- event as we are in any oVerVfth'" d^ aft,eT°°n 

terest they have taken in our publication. The whole propram , a ay S actlv,tles ' 
With these few words we step out of the office, ^™nt as fof the "VZ 

bid adieu to our readers, and wish success to our Tear 's Procedure is a depart,,re fr V '/j, , , ' 
Junior staff who will succeed us. we are confident tL from the past, but 

est on the n ? r ?at hefe Wil1 be no lack of inter ' 
o-ram for ft ° ^ Students in any part of the pro-

ENGINEERS' DAY us The d ' * * day °f  achievement for 
One day each year we Engineers, associated in bv takino- ^ 'S °Ur °VVn ' We can make it a success 

by taking advantage of the opportunities it affords. 
1/8 
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ON TO COLORADO 

In October the tenth annual convention of the 
editors and business managers under the Engineer-
in-- College Magazines Associated will be held at the 
University of Colorado. Because the privilege of 
acting as host to the representatives of the maga­
zines throughout the country is always hotly con­
tested. we engineers are particularly honored by this 
selection. 

Perhaps very few realize how much this will mean 
to us and why we were so anxious that the conven­
tion should be held on our campus. Yet it is only 
natural that we should want these men who are to 
be our guests, most of whom are from large eastern 
schools, to see how we work; to inspect our equip­
ment. our school, and our campus. We want them 
to view our mountains, and to ca'rry back with them 
some of our appreciation of and admiration for our 
institution and its surroundings. It will be a pleasure 
to have these men see for 
themselves wherein the merit 
of the College of Engi­
neering of the University of 
Colorado lies, although there is 
no doubt in our minds as to our 
position relative to other insti­
tutions. 

We are already in communi­
cation with these other schools 
that will send us their repre­
sentatives in the fall. W e shall 
be glad to have them—they are 
eager to come. For October, 
then, the slogan will be "On to 
Colorado." 

up the menace and to lessen the number of unfor­
tunate victims. 

Of R CONTRIBUTORS 

GORDON W. GILI.ard. B.S. (C.E.L '26. 
has been with the Goodyear Tire and Rub­
ber Company in the Mechanical Goods De­
partment since 1927. His story of the erec­
tion of the huge dock at Akron should he of 
great interest to all of our readers. 

R. P. LEBARON, B.S. (C.E.), '2S, is the 
author of an article on the new Empire 
State Building in New York City which is 
now in the process of construction. LeBaron 
who is connected with the McClintic-
Marshall Company tells of the unique fea­
tures of this skyscraper. 

THE FAKE CORRESPOND­
ENCE SCHOOL MENACE 

According to a bulletin _ 
broadcast by the American Association of En-
gineers ther'e are a number of "fake" correspond-
ence schools that are annually cheating unsuspect­
ing youths out of millions of dollars. While it is 
pointed out that there are some legitimate and 
worthy correspondence schools, the association has 
declared war to rid the nation of the flourishing 
educational crooks." 

Through the medium of misleading advertising, 
these organizations round up their "students and 
after a few weeks' training turn them out upon the 
world as "engineers." This practice not only robs 
the innocent participant, but also throws a degrad­
ing reflection on the graduates of the legitimate in­
stitutions. 

In taking sides with the American Association of 
Engineers, we repeat that legitimate correspondence 
schools do exist and are worth while. These schools 
should be encouraged and patronized. With very 
little judgment the "fake" schools can be discerned. 
It is for" us to boycott these organizations and W 
exert our influence whenever possible so as to clean 

LESTER C. SIMPSON. B.S. (E.E.), 2;>, 
formerly the editor of THE COLORADO ENGI­
NEER, is now Manager of the Airport Equip­
ment Sales Department of the Curtis s-
Wright Airports Corporation. Since the 
problem of airport lighting is a most modern 
one. we feel that all will be interested in 
Simpson's instructive discussion. 

AN ALARMING EXODUS? 
A situation which not only is quite natural, bu 

also which is to be expected has been questioned. 
We refer to the fact that a great percentage of the 
graduates of the College of Engineering leave the 
state to begin their life's work. I he experience of 
our college is quite typical of how engineers spread 
over industry. Because there are too few indus­
trial organizations or engineering projects in Colo­
rado to absorb all of the graduates of the state tech­
nical schools we ought not get the erroneous impres­
sion that these schools should not exist. Even should 
the graduate choose to leave the state instead of 
remaining (granting that he could be placed), this, 
even, does not indicate that he is unworthy of hi" 
education. Furthermore, state schools are supported 

primarily for the purpose of 
educating the children of the 
citizens of the state, and by do­
ing this they do their share in 
elevating the general standard 
of education. Although Colo­
rado seems to send a number of 
her valuable men to foreign 
states, she in return receives 
equally valuable educated men 
who are in a better position to 
serve her distinctive needs. The 
situation, then, is not alarming 
—if conditions were any differ­
ent. it would be then that inves­
tigations should be made. 

SUMMER VACATION 
The discoveries of science 

are without limit or discretion. 
The mere tilting of the earth's axis just twenty-
three and one-half degrees from a line perpendic­
ular to its orbital plane indicates that summer is 
fast coming upon us. 

Some of Colorado's men leave her for the lar­
ger field of combat where the stakes are content­
ment and success. Power to them and the courage 
which they bear with them. They are her sons. 

Younger men will range the country learning the 
battle formations in the field. It requires a goodly 
period of back-breaking work with pick and shovel to 
convince students that there is art even in humble 
things. Bridges, dams, roads, factories, ships, power 
plants, and laboratories—here they will be found 
learning the game and the spirit of the engineer. 

And even before those first days of October, 
when school life sits so lightly with us, perhaps, we 
will know that beams really do carry compressive 
stresses at the top surface. A moral victory for the 
faculty. 
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(Continued from Page 181) 

Louis J. Schnell, e, has been laid up in the hos­
pital for the last two years as the result of a piece 
of high explosive shell, received in France during 
the war, imbedded in his brain. 

Ralph P. Paden, e, is kept busy as sales engineer 
ith the General Electric Company, covering a por­

tion of West Texas a little larger'than the state of 
Indiana. 

John \\ . Howard, c, and wife announce the birth 
of a daughter, Anne, on May 13, 1929. 

Louis A. Connelly, e, is working on the talkies 
with the R. C. A. Victor Co. at Scotia, N. Y. He 
says he will be glad to see any Colorado men who are 
in his territory. 

Ira Hahn. e. and wife announce the arrival of a 
daughter, Joan, born December 10, 1929. 

'25 
James H. Harvey, e, and wife announce the ar-

23 1929 3 daUgrhter ' J°anne Dean ' born September 

John F Dole, c, is the proud father of a son, 
C harles Robert, born July 13, 1928. 

John P. Cooney, c, is in charge of the Louisville, 
<y., work of the L. B. Fugitt Construction Co. of 

cmicago. i hey are at present constructing an under­
pass for the Southern Railway. He and his wife 
also wish to announce the birth of a son, David 
Paul, on March 10. 1929. 

r R U/ VS 3 bridge designer with the 
• K" L & P" Railroad, doing steel and concrete de­

sign. c 

'26 

Wilbur O. Richards, e, is in charge of technical 
copy writing for the Z. F, Potter Co., advertising 
agency of Syracuse. 

Erwin V . Hoi man, e, is now research engineer 
York°Cit t ,CS at  thC Bdl Te,eph°ne Laboratories New 

J. R. Andrews, ch, is now employed by the Navy 

oDfTaava"; MataeSrialSSiStant ChemiSt  ̂

R. S. O'Neil m, has assumed the duties of exterior 
lighting specialist for the southwestern district of 
the V estmghouse Electric & Manufacturing Co 
PI is headquarters are at Tulsa. 

Warren Raeder, c, assistant professor of civil 
engineering at the University of Colorado, was mar­
ried on March 20, 1930, to Miss Emily Katherine 
Andrew of Fort Smith, Arkansas. 

Almon D. Thomas, e, is now with the distribu­
tion transformer engineering department of Gen­
eral Electric Company at Pittsfield, Mass. 

William G. Edwards, Jr., e, is one of three Colo­
rado men in the General Electric Patent Department 
in Washington, D. C. There are only thirteen men 
in the department; so the percentage of Colorado 
men is high. 

'28 

John C. Jackson, Jr., ch, announces the arrival of 
a daughter, born May 10, 1929. 

Philip Milstein, c, writes that he is engaged in 
some very interesting work for the American Bridge 
Company at Wissahickon, Philadelphia, Pa. 

M. S. Bitner, c, is with the State Highwav De­
partment of Texas. He recently had charge of the 
Inspection and Engineering on a 500-foot bridge over 
the Navasota River. 

Edward Whitehead, e, was married in the latter 
part of February to Miss Myrna Louise Snyder. 

W ilharn C. Royal, e, finds telephone cable devel­
opment Avork at the Kearney plant of the Western 
Plectric Company very interesting. 

Y? ^ L'eLon, e, is field engineer in District 
iW °Vue m Service Company of Northern Illi­
nois, at Highland Park. 

t.:,.,1 P mV' m> was married in the sunt-
of 1929 to Miss Kathleen Morris of Denver. 

[i -r kert M. Braggins, Jr., e, is with the General 
Railway Signaling Co. in Rochester, N. Y He is 
engaged in circuit design of signaling systems. 

and 3? Babcock ' e> says he is having a big time 
lonesome b° 3SSUre that £e is not as lonesome as he Avas last year. 

/H0-00  ??  

'29 

has the^rivde^of T'1 ' G' that at Present he 

dium sized trTf dra^ ,n^ heavy cables for me-
°n night shift he ha™6^' He alS° StatGS that being 

habits and nP r aS an °PP0rtunity to find out the 
night oavI P6CUharit^ of that strange bird, the 

Sharon Pa \ Merriam, e, spent three months in 
noAv mei^meee™%alI,ab°Ut formers. He is 

He is emp,oygedj;ttttghgouseeCtriCal  ̂

^  M S ' "  
(Continued on Page 200) 
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A COMPARISON OF STEAM AND DIESEL 
POWER 

Purdue Engineer—March, 1930 

Under a wide variety of conditions, Diesel-electric 
outfits can and do produce current at much lower 
operating costs than are possible with steam-electric 
equipment of considerably larger capacity. 

The purchase cost of a Diesel engine is greatei 
than that of an equally powerful steam engine ; but 
being self-contained and furnished with nearly all 
accessories, the additional cost of the added units re­
quired by a steam engine is saved. The steam engine 
represents only a third to a fourth of the total steam 
plant cost, which involves a heating plant as well as 
mechanical conveying appliances, more apparatus 
and special foundation, more labor for erection, and 
greater plant volume. 

The full-load and over-all efficiency of the Diesel 
engine is between 25 per cent and 35 per cent, and 
this is nearly constant over a wide range of sizes, 
corresponding efficiency for the steam engine runs 
f rom 5 per cent to 9 per cent. _ 

The life of the Diesel engines is at least as g 
as that of modern steam engines, which is estimated 
at twenty-five years. 

One of the'great advantages of the oil-burning 
engine is its standby power. It can remain cold for 
days or weeks, and yet be running at full capacity 
one or two minutes after it is set in operation run 
ning as easily as though it had been kept in contin­
uous use. The reserve steam plant, on the other 
hand, can only make a quick start  when ^ In 
kept bright and at least some steam pressure mam 
tained at high cost. Keeping steam power always 
available involves a steady loss. 

THE COOLIDGE DAM PROJECT IN ARIZONA 
California Engineer—March, 1930 

The Coolidge Dam Project was 
latter part of 1929, nine months ahead of contra 
sc mdu e It is the first multiple dome dam to be 
built and is second only to the Roosevdt^ in 
quantity of water impounc e ^ RUQlberg, Assistant 
trpnpral direction of Major E. TV. » 
Chief Engineer of the U. S. Indian Service at a cost 
of $5,500,000. The dam is situated on t ^ 
nine miles below its confluence with the Sat. Carlos 
River and 120 miles from Phoenix by road, its 
structure consists of three domes (convex side up 
stream) two buttresses, two intake towers two 

p Iways, and a twenty-foot highway on top- of th 
dam. A hydro-electric plant and an outdoor sub 
station are housed by the center d°™e- { 

In constructing the canals from the dam.many 
the contours of old Indian canals were u^d ' In 1 

hot season there is no surface water m the 

served by this dam; however, water can usually be 
found fifty feet below the surface. Thus irrigation 
is effected directly by a canal system, and indirectly 
by generating hydro-electric power which runs 
pumps which, in turn, pump up well water. Two 
penstocks, which are controlled from the two intake 
towers on the up-stream side of the dam, supp y 
water to a hydro-electric plant. These towers have 
their intake openings at a height of sixty-four feet. 
The principal part of the power generated is utilized 
by the Nevada Consolidated Copper Co., at Hayden, 
Arizona. When full storage is realized (about 1,-
200000 acre feet), the lake formed will be approxi­
mated five miles wide and twenty-two miles long. 
A total of 201.000 cubic yards of concrete were used; 
and then a finishing touch of one and a half inches 
of gunite was put on the upstream faces of the 
domes; this coating is reenforced by wire mesh and 
serves to guard against leakage. Two vertical 9.200 
hp. reaction type turbines furnish the power for the 
two 6,600 kva. generators. Because of severe ligh -
ning storms and the inaccessibility of a great part 
of the transmission lines for repairs, the lines are 
over insulated in remote sections. The operation of 
the plant at present is not entirely automatic; bu 
is so designed that, should other hydro-electric plants 
be constructed below the dam, all plants can be con­
trolled from a central point by a load dispatcher. 

THE TRANSPORTATION OF OIL 
Tech Engineering News—March, 1930 

Because the oil production in the United States 
was less than a hundred barrels a year prior to 1859, 
its transportation from the fields was of little im­
portance. Transportation of oil became a problem 
about 1865. however, when production increased to 
2,500.000 barrels a year. 

Samuel Van Sickle was the pioneer in oil piping, 
for he constructed a four-mile, two-inch pipe line 
from Miller's Farm to Pithole, Pennsylvania, in 186^ 
This proved to be of such decided convenience that 
more short lines were soon constructed to convey oil 
to the railway centers. _ 

Increased consumption of oil created a large de­
mand for economical transportation which has since 
been supplied by pipe lines. In 1875. sixty miles of 
four-inch pipe were laid to carry oil from the north­
ern Pennsylvania fields to Pittsburgh. In 18S0, a 
103-mile five-inch pipe was laid from Hillar s, en 
sylvania, to Cleveland, Ohio. Antagonism against 
the building of these lines was so great at the time 
that armed guards were necessary to prevent them 
from being torn up at night. . 

At prefent there are about 100.000 miles of trunk 
and gathering lines in the United States which con­
tain approximately 17,000,000 barrels of oil and rep-

(Continued on Page 202) 
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CAMPUS NEWS 
E N G I N E E R S '  DAY PROGRAM IS ARRANGED 

Sergws P. Grace. Assistant Vice President of the Bell 
Telephone Laboratories to he honor guest and speaker 

OR MAY 22 the Colorado Engineers, with many 
prominent engineer visitors from all parts of 

_ the country, will celebrate the ninth annual 
Engineers' Day sponsored by the Colorado Engi­
neering Council of Denver. 

Mr. Sergius P. Grace, Assistant Vice President 
of the Bell 
Tele phone 
L a b o r a ­
tories, Inc., 
will speak 
and present 
a  d e m o n ­
stration i n 
t h e  a f t e r ­
noon on the 
"Marvels of 
S o u n d  
Tran smis-
sion." M r . 
Grace is a 
graduate of 
the Univer­
sity of Mich­
igan, class of 
1  9  0  0 ,  h a s  
spent thirty 
years in the 
d e v e l o p -
ment of tele 

The day will officially open at one o'clock to the 
shriek of the siren at the Power Plant. Reeistra-
tion will also start at this time. From 1:15 to 2:15 
p. m. the shops will be open to visitors and the an­
nual baseball game between Seniors and Faculty 
members will take place. The program will start in 
the Lecture Theater promptly at two-thirty. After 
Mr. Grace's address the award of the Colorado En­
gineering Council, given to the most outstanding 
senior engineer, THE COLORADO ENGINEER keys and 
the much coveted "OIL CAN" will be presented. 

Admission, because of the limited number which 
may attend, will be by free ticket onlv—the tickets 
to be secured from the office of Dean Evans. 

Guests, faculty, and students of the College of 
Engineering will enjoy a banquet at the Boulderado 
Hotel at six-thirty in the evening. Mr. C. M. Light-
burn, president of the Council, will act as toastmas-
ter. Prom seven o'clock to ten-thirty there will be 

pen House at all of the engineering buildings, to 
which all are welcome. 

COMMITTEE NAMED 

of °.rkin? Wlth Alvin pranks and the other officers 
tJ h U? Ced En&meers is the following- commit-

Ty,H°raCe Van Valkenburgh, chairman: 
SWPThPV'T PubHdty Chairman; Kenneth 
Tarne r» Fred Knoth. Buck. 
Kenn rh r Sen ' Ge°rgre Fred Dowling. 

neth r t Pe,i'r alph Coffey ' Harold Sheda- Ken neth Custer, and John Hayes. 

Sergius P. Grace 
, . meni ui tele­

phony and has many amazing scientific discoveries 
to his credit. He will arrive in Boulder a dav or 
two ahead of time in order that he may set up his 
eleven trunks of apparatus in the Lecture Theater 
preparatory to his demonstration. 

Mr. Grace's lecture will be different from anv-
thing that has been previously witnessed in Boulder. 
During his talk he will demonstrate such remark­
able technical achievements as: the artificial larynx, 
a \ ictrola playing a picture, delayed speech, "and 
speech scrambled and unscrambled again. Enthu­
siastic audiences in large cities in both the East and 
the West have enjoyed Mr. Grace's clear, concise 
manner of explaining his apparatus and theory. 

REGULAR PROGRAM TO BE FOLLOWED 
. J"n,°r and Senior engineers will spend the morn-
!2?, PreParing" the shops for inspection, placing the 

E on Flagstaff, and lighting the one on the Power 
Plant stack. 

OUTSTANDING ENGINEER TO BE NAMED 

inated thl' ^ C" lorado Engineering Council orig-
outstandin presenting a gold medal to the 
medal °f  the graduating class. This 
assembfv h,Mn Pr?ented 6ach ^ear ^ the annual 
The method ' f°" i • afternoon of Engineers' Day. 
is as folio ° /"1? the recipient of the medal 

neering selects ten m^T °f  ^ Colle£e of En&~ 

activities', athle^^ndg^d ^ 

vote choose1three ^fr ' St"dents ' bR P°Pular 

Colorado Fn • ' ?r°m 1 three so chosen, the 
ing man yTmeenn^ Council chooses the outstand-
U& to be voted"1T CbOSen this year by the fac-
Burke, Emmett H H 'tl e students are :  Bryan R. 
A- Parker, Thomfsat 'er. M,mU J, Martz, Norman 
Shields Peter S U J ' Easmussen. Kenneth E. 
J- Taylor, arul Maurv'wJh r»e E ' St°eCkly ' CaH 

this group will r l tcher- On May 22, one from 
Colorado Engineerin^^^ medal °f  the 



May, 1930 T H E  C O L O R A D O  E N G I N E E R  185 

AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS 

To begin the Spring quarter, W. F. 
Dowling was appointed to take charge of 
the program presented by A. I. Ch. E. on 
Engineers' Day. At the next meeting, S. 
A. Ionides, an Oxford graduate and a con­

sulting engineer, presented a short review of prob­
lems which he has been called upon to solve. Mov­
ing pictures featuring the explosive and glass in­
dustries comprised the third meeting of the quarter. 
All meetings, except the last, were then given to 
business and the chemical program for Engineers' 
Day. At this one last meeting of the year, Profes­
sor Hunter delivers his annual speech to the Chem­
ical Engineers. 

AMERICAN SOCIETY OF CIVIL ENGINEERS 
Professor H. M. Westergaard of the 

University of Illinois, who is on a year's 
leave of absence to study the structural 
problems of the Boulder Dam, ^nter-
tained the student branch on April 2 with 

a most instructive talk on the "Features of the 
\nalysis of Dams." On April 7 the University group 
was "host to J. F. Coleman and G. T. Seabury, presi­
dent and secretary respectively of the A. > • 
Classes in the civil department were dismissed for 
the afternoon in order that the students might hear 
these men. Only once in the history of the local 
chapter has a secretary spoken, while 
has the president of the American Society been a 
guest of the University. 

"Developments in the Use of Cement and Con­
crete " a paper by George M. Ricker, and Dam Fail­
ures  and Their Lessons," by Dean C. Muckel made 
up the program of April 16. _ On May J and 

lows presented a paper on Ancient n g 
Vehicles"; Harvey C. Olander read a review of The 
Life of John Butler Johnson"; and R. L. Cooper d.s 
cussed the "Life of Theodore Cooper. 

AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS 

According to George Stewart secre­
tary of the student branch of A. 1. E. E 
the organization began the quarter with 
an intensely interesting "Westinghous 
Night" Mr. William Trudgian of the 

Class of 1907. now head of George 
Denver, gave an address on the is y he 

Westinghouse." In conjunction "Pioneer" 
showed a group of slides under the title o Jioae.er.^ 
A two-reel motion picture of the m dur;ne- the 
Westinghouse steam turbine was shown dur g 

eV7pnril 16 was "Telephone Night" ^program 

was furnished by Mr. Roy c J° engineers for the 
Rubel, transmission and protection g ^ 
Bell Telephone Company. Mr. bchroot s 
illustrated by both slides and p 0"0& -q be held 

Election of officers for the next year will be 
at the next meeting of the organiza 

COLORADO E. C. M. A. CONVENTION PLANS 
OUTLINED 

Next October, the University of Colorado will ex­
tend a hearty western welcome to the delegates 
from twenty-three engineering college magazines at 
the tenth annual convention of the Engineering Col­
lege Magazines Associated. The date of this con­
clave is not definite, but it will be a three-day pro-
gram. . , . 

After registration on the opening morning, dele­
gates will enter meetings and round-table discussions 
which will continue for the first two days of the con­
vention. At one of these meetings an eminent tech­
nical journalist will speak. . u , 

Visiting engineers will be acquainted with the 
campus on one of the first two afternoons of the con­
vention. Moreover, THE COLORADO ENGINEER will 
provide a very novel form of entertainment to the 
guests, the Engineers' Apple Fest. The program also 
includes a banquet at the rustic Blanchard s Ranch, 
followed by an informal dance. 

Since the delegates will be eager to see the 
grandeur of the Rockies, they will be taken by auto 
to beautiful Estes Park on the last day of convention, 
and will enjoy a beefsteak fry at noon. 

THE COLORADO ENGINEER staff is endeavoring to 
make this convention a real success. It can not fail 
for Colorado is mile high now. ON TO COLORADO! 

THE AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS 

The student branch of the American 
Society of Mechanical Engineers at the 
University of Colorado celebrated the fif­
tieth anniversary of the founding of the 
Society by holding a special meeting on 

Tuesday night, April 18, 1930. A brief outline of the 
origin and growth of the Society was given by Jos­
eph H. Powers. His talk was augmented by lantern 
slides, and additional speeches recorded on a phono­
graph record by two prominent members of National 
Organization. 

On Wednesday night, April 16, 1930, George Wag­
ner -ave a talk on "Combustion and Stoking Equip­
ment." His talk was also illustrated by lantern 
slides. Refreshments were served after the meeting. 

Arrangements for the Mechanical Engineers ex­
hibits on Engineers' Day, and plans for the annual 
A. S. M. E. fry completed the activities of the So­
ciety for the quarter. 

COLORADO ENGINEER ENTERTAINS AT 
BANQUET 

THE COLORADO ENGINEER Staff held its annual ban­
quet at Blanchard's on Tuesday night, May 6, 1930. 
A.bout thirty-five members of the staff attended. 
Emmett H. Heitler acted as toastmaster, and short 
talks were given by Professor W. O. Birk, Professor 
W. C. Du Vail, Dean H. S. Evans, and Joseph H. 
Powers. Reports were given at this time by chair­
men of committees in charge of the E. C. M. A. con­
vention next year. 

(Continued on Nest Page) 
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CAMPUS NEWS 
(Continued from Preceding Page) 

CHI EPSILON 
After a smoker held by the organization 

at the house of the Pi Kappa Alpha frater­
nity on April 25 the following junior civil 
engineering students were pledged: Kelly 
Benton, Sherman Decker, Richard Dittman, 
Harvey Hillyard, Fred Houck, Fred Knoth, 
Philip Pickering, Walter Reiman. Onslow 
Shallenberger, and Arthur Bell. After the 

initiation of these men during the latter part of the 
quarter, the election of officers for the coming year 
will be held. 

ALPHA CHI SIGMA 
Alpha Chi Sigma began its Spring quar­

ter activities with its annual smoker, given 
by the senior members at the Kappa Sigma 
house. One meeting in May was devoted to 

a fry. Alpha Chi Sigma also had the honor of being 
guests at the Boulder meeting of the Colorado Sec­
tion of the American Chemical Society. The name 
of the freshman having the highest chemistry aver­
age will be engraved on the Alpha Chi Sigma cup in 
Dr. Ekeley's office this year as is customary. The 
National Convention will be held in Minneapolis, 
Minnesota, June 16 to 20. and Richard Lynch, '31, 
will represent the Colorado Chapter. Initiation was 
held for the following pledges at the beginning of 
the quarter: Carleton Long, William Wolf, Frank 
Seibert, Lloyd Jensen, Edward Hubman, John Por­
ter. Lawson Border, Walter Rule, and John Hayes. 

SIGMA TAU 
Members of Sigma Tau and their guests 

were entertained at dance which was given 
at Blanchard's Lodge on Saturday night. 
April 12. 

The annual beefsteak fry was held on 
Tuesday, April 29. in Gregory Canyon. Pro­
fessor Hutchinson had charge of all ar­
rangements. After the fry a meeting was 
held to select pledges for the coming year. 

The following men were pledged: James Keachie, 
Kenneth Cooper, Edwin Davis, John Hayes, Gilbert 
Kullgren, Douglas Holford, Earl Sechler, Malcom 
Claggett, Elmer Schwalm, Harold Sheda, Walter 
Schmidt, and Fred Knoth. 

Initiation for the men will be held the latter part 
of this quarter. 

ETA KAPPA NU 
Eta Kappa Nu, professional electrical 

engineering society, had a fry for its 
members April 11. Some of the juniors 
were invited, and the following men 
were pledged: W. K. Billow, Charles 
Church. Paul Church, William Wildhack, 
John Nelson, A. G. Buck, and Elmer 

H. S. Sands, President of the Denver 
Chamber of Commerce, and the Consulting Engineer 
for the City of Denver, was given associate member­
ship in the society. 

SIGMA TAU FRATERNITY IN HONOR 
ASSOCIATION 

At a recent meeting of the Association of College 
Honor Societies in executive session, Sigma Tau was 
elected to full membership in this group. The elec­
tion of Sigma Tau was made possible by the first 
expansion the association has made since its found­
ing, increasing the active membership from six to 
eight societies, and the selection of this organization 
as the seventh member was based upon the impor­
tance of its activity in promoting scholarship. The 
Association of College Honor Societies now includes 
Phi Beta Kappa, Tau Beta Pi. Sigma Xi, Phi Kappa 
Phi. Alpha Omega Alpha, The Order of Coif, Sigma 
Tau, and Omicron Delta Kappa. The association has 
made provision for the admission of additional honor 
societies to limited membership. 

ECKEL PARTICIPATES IN ILLINOIS 
DEDICATION 

At the dedication services of the new Engineer­
ing Building at the University of Illinois at Urbana 
on May 2 and 3, Professor Clarence L. Eckel, head 
of the Department of Civil Engineering here, took 
part in the program. Professor Eckel, who was 
away from Boulder for about two weeks, inspected 
some of the recently completed engineering pro­
jects in and about Chicago while enroute. 

SENIOR ENGINEER MARRIES 
Eugene C. Bush, senior mechanical, has just an­

nounced the news of his wedding by passing out 
cigais to his classmates. He was married Saturday. 
May 3, to Miss Arlene Howard of Denver. "Gene" 
plans to combine business with pleasure by going to 
Bethlehem, Pennsylvania for his honeymoon. The 
couple plan to leave early in June for that city, where 
the groom will be employed by the Bethlehem Steel 
Company. 

Schwalm. 

TAU BETA PI 
Colorado Beta Chapter of Tau Beta Pi 

has just pledged the following men: Jack 
Brunton, instructor in the Mechanical 
Engineering Department, David Beach, 
Charles Church, Lewis Harms, Frederick 
Hunsicker, Frank Lightburn, and Anders 
Rasmussen. juniors in the College of En-

la i i i gi'ieering. Initiation for the group will be 
held later m the quarter. 

-,t Pi'16 lratj,r"! ty wiI1 entertain with a dinner-dance 
.lanchard s Lodge on Friday night. May 16. About 

twenty-five couples are planning to attend. 

tn r iWlH mclude the active members, the pledges, 
hp6 aCfU ll members, and some of the alumni mem-
JrZ ftx u °r"anization- Emmett H. Heitler and 

"p_ ?T J  . myerS are 'n charge of the arrangements. 
Fred Harding s orchestra will furnish the music. 

e freshman who has the highest average for 

Rpfa P 'T1" haVC hiS "ame PIaCe(I °" the TaU 

Nn 1 VrCqUe Whlch is in Engineering Building 
until ti ' ]6 ^mner WI" not be announced, however, 

th,rd grades are turned in. 
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W H A T  Y O U N G E R  C O L L E G E  M E N  A R E  D O I N G  W I T H  W E S T I N G H O U S E  

Equipping 
A Cathedral of 

Learning 
for the University 

of Pittsburgh 
Nine years ago the University 
of Pittsburgh, then a hundred 
and thirty-six years old, faced 
an urgent need for larger quar-
ters. To extend its restricted 
campus was almost out of the 
question, for a city had built 
up around it. The logical direc-
tion for expansion was into 
the air. 

American business had long 
before faced the same situation, 
and met it with the skyscraper. 
But no conventional business 

building would satisfy here. 
Chancellor John Gabbert Bow-
man envisioned a Cathedral ol 
Learning, an edifice that would 
express the essential self of the 
steel center of the world, a 
structure with more power, 
more spirit of achievement and 
reverence in it than had ever 
before been attempted. A great 
architect put his soul into the 
making of the plans. Leading 
suppliers were called on for the 
materials for the realization of 
Chancellor Bowman's dream. 

To Westinghouse engineers 
came the assignment of provid­
ing the electrical and elevator 
equipment for this great struc-^ 
ture. Recognized as a great 
clearing house for electrical 
development, the Westing-
house organization draws inter­
esting assignments in every 
field of human activity. 

H. O. KOEHLER 

University of Illinois, '22 
Application Engineer 

/ E.N.BALDWIN R. A. GAUT 
H I PETERSON J" Purdue University, '22 Pennsylvania State 

University of Engineer of Mechanical College,'25 
Washington, '26 Design Field Engineer 
Control Engineer ^ Westinghouse (g) 
COLORADO ENGINEERS I SUPPORT THESE ADVERTISERS. 

C. F. CARNEY 

University of California, '26 
Control Engineer 
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This is an age of speed, comfort, smooth 
coordination. The telephone has helped to 
make it possible. 

During the last thirty years the public 
has increased its use of the telephone 900%. 
At the same time the Bell System has 
kept making service faster and more 
accurate. 

To improve and increase facilities, more 
than 550 million dollars were expended in 

1929, and similar work in 1930 calls for an 
even greater amount. 

The telephone is modern for the mod­
erns—up with the times in every phase 
of life. 

Voice communication from shore to 
ship, telephotography and telephone type­
writing are now every day services; and 
other new developments are at the thresh­
old of commercial use. 

//A 

x -< and to make it possible, 

W E S T E R N  E L E C T R I C  a l s o  
keeps in step 

Since this age of speed depends upon ade­
quate telephone facilities, Western Electric too 
must travel in high. 

Fast whirl the wheels of production—turning 
out in 1929 a million and a half telephones, 
seventeen thousand miles of cable, a million and 
three-quarters loading coils—in all more than 
fifteen thousand carloads of this and other 
equipment for the Bell System. 

Western Electric constantly plans to meet 
communication needs of one, two and even five 
years hence. A new factory at Baltimore has 
recently swung into production — extensive 
additions to plant are rising swiftly at Chicago 
and Kearny, New Jersey. 

More and more equipment must be made, 
new kinds of apparatus are called for, improve­
ments are being effected in products and proc­
esses. Thus Western Electric plays its part in 
keeping the telephone "up with the times." 

Speeding up the manufacture 
of telephone cable. 

BELL SYSTEM 
n a t i o n - w i d e  s y s t e m  o f  i n t e r - c o n n e c t i n g  t e l e p h o n e s  

" O U R  P I O N E E R I N G  W O R K  H A S  J U S T  B E G U N "  

COLORADO ENGINEERS! SUPPORT THESE ADVERTISERS. 
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MANHATTAN'S "NEW EST MONSTROSITY" 
(Continued from Page 171) 

floor and running to different elevations where they 
are cut out in groups. There are four serving the 
floors from the sub-basement to the 7th, ten from the 
6th to 20th, eight from the 18th to 25th, ten from 
the 24th to 43rd, eight from the 41st to 57th, eight 
from the 55th to 67th, and ten from the 66th to 80th 
floors. Passengers wishing to go to floors from the 
81st floor to the roof, inclusive, must transfer at the 
80th floor to one of two elevators running only be­
tween the 80th floor and the roof. There is one 
elevator running from the roof to the top of the 
mooring mast. There are four freight elevators in 
the building, one pair serving the floors from the 
sub-basement to the 26th floor and the other pair 
serving floors to the 80th floor. 

With this system, having a few elevators, each 
serving a small number of floors, it is possible to g'ive 
quick, dependable service throughout the entire 
building. A record for the length of a single lift of 
an elevator is established in this building, the long­
est lift being about 986 feet. 

A record of no mean significance will be set if the 
erection of the structural steel is carried out on 
schedule. It is planned to erect 52,000 tons of steel 
in about 160 working days, or an average of about 
325 tons a day. 

THE LARGEST AIRSHIP DOCK IN THE WORLD 
(Continued from Page 173) 

Wind load 
1. 80 pounds per square foot for the upper 

portion of the building and 40 pounds 
per square foot for the lower on sheets, 
purlins, and rafters. 

2. 37.5 pounds combined with internal 
forces of 125 pounds per square foot on 
all bracing and arches. 

3. 15 pounds direct horizontal pressure per 
square foot on external surfaces only, 
with no consideration of interior forces; 
used only when stresses due to this load 
exceed those from wind load (2). 

Working stresses: 
Dead and snow loads 

18,000 pounds per square inch on structural 
grade steel. 

24,000 pounds per square inch on silicon 
steel. 

Maximum stresses due to wind load 
24,000 pounds per square inch on struc­

tural grade steel. 
32,000 pounds per square inch on silicon 

steel. 

All steel manufactured in accord with standard 
A. S. T. M. specifications: 

Carbon steel—ultimate tensile strength : 
55,000-65,000. yield point 30.000 min. 

Silicon steel—ultimate tensile strength: 
80,000-95.000, yield point 45,000 min. 

There are no expansion joints in the entire struc­
ture. The center arches are fixed in position. All 
other arches are carried upon rollers allowing the 
entire structure to expand freely as a whole from 
the center to each end. Under a maximum range of 
temperature, the end arches will move laterally ap­
proximately four inches, which motion is taken up 
partly by the pins themselves and partly by the 
doors, and is absorbed by the deformation of the 
door frames. The horizontal component of the 
thrust from the arches is taken up by reenforced con­
crete ties under the building floor. 

Undoubtedly, the most striking and unique fea­
ture of the structure is the large spherical doors. 
Each leaf, of which there are two at each end, is 
similar in shape to a quarter of a half of an orange 
peel. Visualize this one-eighth of an orange peel 
212 feet high. 214 feet wide at the bottom, weighing 
600 tons, and hinged at the top with a huge hollow 
forged pin resting on forty forged-steel, double-
flanged, 27-inch-diameter wheels running on two 
rails like a railroad track, and a fair idea is obtained 
of what one leaf looks like. Each door is operated 
separate^ by an ingenious "rack drive" system 
which keeps them under full control at all times. 

The building is located in a level plain between 
low hills. The preparation of the site required the 
cut and subsequent fill of some million cubic yards 
of earth. The soil consisted of two feet of muck and 
twenty-eight feet of sand, gravel, and clay underlaid 
by solid limestone. The two feet of muck was re­
moved and the excavation filled with about six feei 
of selected gravel. Thirteen hundred McArthur type 
piles, carrying maximum loads of thirty tons each, 
driven to bed rock, support the structure. Concrete 
circles support the doors and hold the rails on which 
the door trucks ride. The entire floor is concrete, 
and a concrete service tunnel extends the entire 
length. There are no raised obstructions which might 
hinder docking or launching operations; everything 
including rails has been kept flush with the floor 
surface. 

Although the building is provided with 23.000 
square feet of skylights, all operations will neces­
sarily require artificial light. All offices and shops 
are placed mside the structure. These shops and 
offices will be heated, although no attempt will be 
made to heat the structure as a whole. The roofing 
is a corrugated and insulated material of special 
design. 

FORMER PROFESSOR CHANGES JOB 
We have just learned that Mr. J. B. Marcellus, 

formerly professor of civil engineering at the Uni­
versity of Colorado, but for the past two and one-
half years employed as Chief Engineer of the Mar-
an state at Ponca City, Oklahoma, has accepted 

a position as Consulting Engineer for the Federal 
Land Bank of the Eighth District at Wichita, Kansas. 

STUDENT TAKES JOB 
J. A. Hultquist, senior electrical, has accepted a 

position as junior engineer with the United States 
Patent Office at Washington. D. C. 
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INDUSTRY no longer scraps metal parts that have 
become badly worn. By oxy-acetylene welding such 

parts are readily built up to size and returned to service 

as good as new. 
Often wear indicates the desirability of special quali­

ties in the wearing surfaces. Oxwelding provides a 

rapid and effective means of applying bronze as well as 

abrasion resisting materials such as Haynes Stellite, 

thus minimizing the necessity for further renewal. 

Millions of dollars a year are saved in American in­

dustry by oxwelding — the foe of friction. 

THE LINDE AIR PRODUCTS COMPANY,  THE PREST-O-LITE COMPANY,  INC. ,  
OX WELD A C ETY LEN E COM P ANY,  UNI ON CARBIDE SALES COM P ANY,  

Units of UNION CARBIDE AND CARBON CORPORATION 
General Offices . . . 30 E. 42nd St.,X. V. Sales Offices ... in the Principal Cities 

65 Linde plants ... 48 Prest-O-Lite plants ... 174 Oxygen Warehouse stocks ... 156 Acetylene 
Warehouse stocks ... 42 Apparatus Warehouse stocks . . . 245 Union Carbide Warehouse stocks 

• • THtE fO€ 
OF FRICTION. 

COLORADO ENGINEERS! SUPPORT THESE ADVERTISERS. 
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COLORADO 
O 

Warrior Peak in San Isabel Nat ' l  Forest .  
Below: Rodeos are a summer attraction.  
Colorado's orchards yield abundantly.  

T H E  K E Y  
S T A T E  O F  
T H E  N E W  
W E S T  

What  i s  Co lo rado  .  .  .  .  
t o  you?  Jus t  an  ob long  
p lace  on  the  map?  

If you're one of the few people who haven't been 
to Colorado, you've missed some real enjoyment. 
And if you've only been to Denver on business, or 
to Pikes Peak for a brief stopover, you have little 
knowledge of why Colorful Colorado "offers more 
in terms of real living." 

If you knew Colorado, you would like to live here 
—and you would live in happiness, with more friends, 
more recreation, more good health and most delight­
ful conditions for your work. 

But don't take our word for this. Come up to Colo­
rado on a vacation or business trip,- investigate 
conditions in your occupation and see for yourself. 
Measure the low living costs. Note the great variety 
of outdoor joys that cost little or nothing. Look at 
thebright office* the convenient, lovely,_U_„crowded _ _ _ 

THE COLORADO ASSOCIATION, 703 Kit Carson Bldg.,  Denver,  Colo.  

Send me the booklet ,  "Up in Colorful  Colorado." 
Include specific information about 

Name 

Address 

residence districts; the comfortable farms with their 
abundant production of delicious eatables,- the spa­
ciousness that prevents undue traffic congestion; the 
ideal conditions for wage earners. 

Come at any time of year—and compare the weather 
with what you'd be having back home. 

Colorful Colorado's scenery is famous everywhere. 
But incomparable though it is, Colorado's scenery is 
the background—not the main attraction. Colorado's 
scenic splendor merely means that whether you are 
at work or play, you only have to look up to fill your 
eyes with a flood of soul-satisfying beauty. 

Come up the next chance you get. Overnight from 
half the nation, two nights from almost anywhere, 
Colorado is near enough for the shortest vacation. 
And bring the family—let them have a wonderfully 
good time, too! The coupon below will bring you 
accurate information. 

T H E  C O L O R A D O  A S S O C I A T I O N  
Colorado fruits and vegetables . . . both fresh and canned. . . 
nave a delicacy of flavor possible only from Colorado climate 
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AVIATION LIGHTS UP! 
(Continued from Page 175) 

porting member of the vapor-proof unit and lamp. 
The lamp is served through a flexible cord and dis­
connecting pothead so that if the unit is struck it 
may be overturned without damaging the electrical 
circuit and seriously damaging the aircraft. These 
cones are painted chrome yellow with a black band 
to increase their visibility. Quite a number of in­
stallations such as at Roosevelt Field, Long Island; 
Reynolds Field, Chicago; and other well-known air­
ports, have been made and the units are giving sat­
isfactory service nightly. 

To indicate the wind direction the first step taken 
was to illuminate the standard cloth cone with incan­
descent lamps contained in porcelain enameled steel 
reflectors. Recently an illuminated wind direction 
indicator was placed on the market and is receiving 
favorable comment. This large tee, slightly over 
twenty feet long and with a wing spread of approxi­
mately twelve feet, is alternately striped with black 
and chrome yellow bands to give high daylight visi­
bility. To allow the wind tee to be more quickly 
found, it is recommended that it be located in the 
center of a forty-foot circle constructed of white 
stone. To give night time visibility the indicator r 
outlined with 25-watt lamps contained in vapor-proof 
units and protected by green glass globes. 

The favorable approach lights, when used, are 
similar to the boundary lights except the globes are 
of green glass and the cones are striped with alter­
nate black and chrome yellow 45-degree segments. 
The same size lamps as are used in the obstructior 

lights are placed in these green globes. 
Without doubt the most important part of the 

airport lighting is the floodlighting of the landing 
area itself. The main problem is to illuminate the 
ground evenly to a fairly high intensity without al­
lowing the beam to rise vertically to the extent that 
it will confuse approaching pilots through glare, lo 
secure these results it is necessary to use an ex­
tremely high intensity light source of the smallest 
possible cross sectional area and an optical system 
which will keep the beam within definite vertical 
limits. The Sperry high-intensity, full-automatic arc 
mechanism equipped in the 1,000-m.m., 180-degree, 
Fresnel lens, landing field floodlight gives a maxi­
mum beam candlepower of four million with a "ver­
tical divergence of only one and three-quarters de­
grees, or less than one degree upward from the cen­
ter line of the beam. This is the lowest divergence 
of any landing field floodlight in existence. The full-
automatic arc mechanism allows this unit to be con­
trolled remotely from the control tower on the air­
port. The operation characteristics of this unit have 
been so satisfactory that they are being installed on 
the coast-to-coast chain of Curtiss-W right airport 
where they are available to the entire aviation in­
dustry. At each of these airports 500-m.m., 180-de­
gree, Fresnel lens auxiliary units containing 3-kw. 
32-volt, incandescent lamps, are being installed to 
supplement the operation of the arc unit. An auto­
matic changeover panel is being used to illuminate 

A1 lcre<w'' of Jenkins Iron Body Val'ves 

All perform as one 
All Jenkins Valves . . . like the men who make 
the crew . . . perform alike . . . smooth and sure, 
with that uniform precision that wins in the grind. 

Because all Jenkins Valves . . . although of many 
different types. . . are made alike ... of the same 
selected and analyses-controlled metals, to the 
same high Jenkins standard of casting, machining, 
threading and assembling. The long, leak-tight, 
and economical performance of any one Jenkins 
is typical of what to expect from every Jenkins. 

Jenkins are made in bronze and iron, in standard, 
medium and extra heavy patterns for practically 
every power plant, plumbing, heating, fire pro­
tection or equipment service. 

Send for a booklet descriptive of 
Jenkins Valves for any type of 
building in which you may be 

interested. 

JENKINS BROS 
80 White Street . . . New York, N.Y. 
524 Atlantic Avenue . . . Boston, Mass. 
133 No. Seventh Street . Philadelphia, Pa. 
646 Washington Boulevard . Chicago, 111. 

JENKINS BROS., LIMITED 
Montreal. Canada London, England 

Jenkins 
VALVES 

Since 1864 
(Continued on Page 194) 
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AVIATION LIGHTS UP! 
(Continued from Page 103) 

the auxiliary incandescent units should there be a 
failure in the main light. This precaution is not de­
manded by the Department of Commerce Rating 
Regulations, but every conceivable effort is being 
made on these air terminals to assure one hundred 
per cent safety. 

The customary procedure in the past has been to 
illuminate the exterior walls and roofs of the hangars 
and airport buildings with incandescent lamps con­
tained in porcelain enameled steel reflectors. These 
units were supported from the walls and roofs by 
pipe standards. With the increased tendency toward 
more artistic airport buildings, the unsightly appear­
ance of this type of installation is being discouraged 
and the lighting of the exterior surfaces of many air­
port buildings is now being furnished by 500-watt 
and 1,000-watt, 180-degree, Fresnel lens, Sperrv 

hangar lighting units which harmonize very satis­
factorily with the architecture. 

One lighting unit which is not directly connected 
with the landing operation is the ceiling projector. 
This is a narrow beam, high-intensity searchlight 
which is projected upward usually at an angle of 
sixty-three degrees twenty-six minutes. The point 
at which the beam of this projector strikes the over­
hanging clouds is considered the height of the ceil­
ing. To expedite the reading of this height from the 
ground to the ceiling, the projector is usually used 
in conjunction with a direct reading ceiling height 
indicator or alidade. With this information of the 
ceiling height the airport operators may forward the 
data to the other airports and the pilots may be noti­
fied before taking off. They will know that they 
must fly below this altitude to view the signal light­
ing equipment. 

The interior lighting of the hangars is a problem 
similar to factory illumination, but care must be 

(Continued on Page 196) 

POMONA PUMPS 

Cut-away View of Pomona 
Pump 

FOR DEEP WELL PUMPING 

. . . The highest achievement of 
design and performance in water 
raising machinery that has yet 
been perfected. 
Engineering and construction; efficiency and dependable performance; 
endurance and economy of operation—those are the basic betterments 
in which the Pomona Turbine Pump excels. It is the result of more 
than twenty-five years' study, research and experimentation by Pomona 
Engineers, and it completely solves the problem of water contamination 
from the oil and grease ordinarily used for lubrica­
tion, because the Pomona Pump is Water-Lubri­
cated and requires no oil or grease below the pump 
head. 

A FEW OF THE MANY USERS: 
Hygienic Ice and Coal Co Boulder, Colorado 
Town of Burlington Burlington, Colorado 
Evans-Wallower Lead Co Leadville, Colorado 
Goodheart's Laundry Denver, Colorado 

I own of Fort Morgan Fort Morgan, Colorado 
Town of Haxtun Haxtun, Colorado 
Town of Akron Akron, Colorado 
Town of Lads EadSi  Colorado 

Used extensively in the state of California. 
Thousands in daily use all over the country in all types 

of service. 

LITERATURE ON REQUEST Bowl and Impeller 

HENDRIE & BOLTHOFF 
DENVER COLORADO 
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Banquets  and Dinners Served 
by Appointment 

Breakfasts  and Luncheons 

Phone 1463 Boulder, Colo. 

INDUSTRIAL CONTROL 

OF VARIABLES 

In the control of manufacturing processes, 
this quartz spectroscope is widely used for 
the quick determination of the elements of 
metals, liquids, gasses and all compounds 
that can be volatilized. 

Because the optical instruments built by 
Bausch&Lomb are so precise, accurate and 
dependable, they are being called on more 
and more to solve the problems of industry. 

Bausch &f Lomb Optical Co. 
635 St. Paul Street,Rochester, New York 

For Better Vision—Orthogon Lenses 

Chic Sale Said It—SPECIALISTS! 
You in the field of engineering. 
We in the field of supplying you 
with the quality equipment which 
will make possible your most ef­
ficient work. 

We specialize also in quick serv­
ice and co-operation, and our staff 
of experts, each trained in his 
highly specialized field, is always 
at your command. 

E. L. GARIHAN, Manager 
DENVER 

HARCOWELD PIPE 
DIPPED OR DIPPED AND WRAPPED 

PRESSURE PIPE 

A Colorado Product 
Manufactured by Automatic Electric Arc 
Welding and in demand for City Water 
Supply Projects, Irrigation, and many other 

uses. Any diameter and gauge. 

Write for catalog and information 

THE R. HARDESTY MFG. CO. 
31st and Blake Streets 

Denver, Colorado 
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Silver and Gold Cleaners 
CLEANING, PRESSING 
DYEING, TAILORING 

We call for and delivei 

Next door to SOMER'S Phone 307 

Walk Over Sport 
Shoes, $8.50 
Other Makes $5 and $6 

Lennartz-Mitchell 
Clothing- Co. 

The Home of 

Hart SchafFner & Alarx Clothes 

AVIATION LIGHTS UP! 
(Continued from I'age 104) 

taken to illuminate properly under the surfaces of 
the wings of the planes in storage. 

All of the reputable manufacturers and distribu­
tors of airport lighting equipment are in a position 
to furnish engineering recommendations on the 
proper placement of their equipment, and these 
sources should be consulted in the preparation of a 
lighting recommendation. O o 

No doubt your city has an airport. Have you vis­
ited it, or do you visit it often? If you have not, I 
am confident that the activities you will see there 
will be not only instructive but interesting. Per­
haps the interest you take in the local activities may 
be instrumental later in the sane development of 
your city's airport. No more constructive service 
could be given to his community by the technically-
trained man than an interest in this activity. 

130,000 MILES TO WORK 
(Continued from Page 176) 

Ogden W. Bodenheimer will take graduate work 
at Stanford University, while Joseph H. Powers will 
trek to Yale with the same idea in mind. 

Eugene C. Bush is to be with the Bethlehem Steel 
Company at Bethlehem, Pennsylvania; while George 
Wagner will go with the Babcock and Wilcox Com­
pany. 

Robert Chamberlin will be employed by E. I. Du 
Pont de Nemours and Company. 

American Link-Belt Company calls John E. Lind-
rooth to Chicago and Western Electric will claim 
Allen C. Stephenson at New York City. 

Fred Ritzman will become a partner in the Ritz-
man Cement Company at Canon City, Colorado. 

Adolph Q. Lundquist, Albert Hunsicker. Frank J. 
Leyner, and Earl Rice, at this time have not made a 
decision as to which offers to accept. 

ClVILS AND ARCHITECTURALS 

The American Bridge Company will employ Ken­
neth E. Shields, Keith A. Shields, and Harvey Olan-
der at Ambridge, Pennsylvania; Martin F. Maloney 
at Gary, Indiana; and Arthur Bradfield at Penncoid, 
Pennsylvania. 

(Continued on Page 198) 

C L A Y  R O O F I N G  T I L E  
CORRECT ARCHITECTURAL 

SHAPES AND COLORS 

THE HEINZ ROOFING TILE COMPANY 
W. 3rd and Tejon, Denver, Colo. 
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STEARNS ROGER 

600 Carloads Machinery Shipped 
in 1929 £rom our Manufacturing Plant in Denver 

1400 Delgany St. THE TRAYLOR VIBRATOR CO. Denver, Colorado 

The Tray lor Electric Vibrating Screen— 
The screen that is Built! 
The screen that requires less atten­

tion. 
The screen with highest tonnage! 
The screen with greatest dependa­

bility. 
The screen that handles any ma­

terial hot or cold, wet or dry! 
The screen that pays the largest 

profits. 

Write for detailed literature telling you the reasons for the 
above statements. Our engineers are glad at all times to 
take up your screening problems—Write : 

Double Deck Electric 
Vibrating Screen Supreme 

Manufacturers 
of 

Castings, 
Forgings 

and 
Heavy 

Machinery 

Contractors 
for 

Power Plants, 
Water Works, 

Mills, 
Gasoline 
Plants 

Figures Show Carload Shipments in Respective States 

THE STEARNS ROGER W;": 
ENGINEERS DENVER, COLO. MANUFACTURERS 

-rmTRACTORS " 1 
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M. L. FOSS, INC. 
1901-1919 ARAPAHOE ST. DENVER, COLO. 

Starretts Tools Cortland Grinding Wheels Kelly Axes 
Morse Twist Drills Tinners Snips Lufkin Rules 
Billings & Spencer Wrenches Kraeuter Pliers Stevens Speed-Up Tools 
Black & Decker Drills Simonds Saws Walden Wrenches 

Crescent Wrenches Milford Hack Saw Blades 
Simonds Files Reed Vises 

130.000 MILES TO WORK 
(Continued from Page 196) 

Thomas S. Bailey will be with Western Electric 
at Chicago where Marshall Pitney will be employed 
by the McClintic-Marshall Construction Company. 

Roy Lee Taylor will make his debut in the con­
tracting business at Wichita Falls, Texas. 

Peter Steinert will be employed by the Dorr Co. 
at Denver and George Richer by Stone and Webster 
at Boston. 

Fred Montgomery, Dean Muckel, Merton E. 
Ridge, R. A. Lillicrop, Carson Riddle, Carl Vinger, 
Stanley Wicks, Maury Witcher, and John I. Thomas 
are so far undecided as to what specific method they 
will use to set the world on fire. 

CHEMICALS 
General Electric will cause Thomas J. Rasmussen, 

William Stiles, and Walter E. Rule to go to Sche­
nectady. 

Kenneth Custer and J. B. Koehler will be located 
in Denver with the Gates Rubber Company. 

With the American Smelting and Refining Com­
pany at San Francisco will be Max B. Garden-
swartz, Paul J. Harrison, Robert Oliner and Moses 
A. Lopez. 

Fred E. Walter will be located at Parlin, New 
Jersey where he will work for the E. I. Du Pont 
Company. 

Kenneth O. Stowell has accepted a position with 
the Imperial Oil. Ltd., at Sarnia, Canada. 

Charles C. Hay will work for the Proctor and 
Gamble Soap Company. 

Miss Janie Moore intends to stay in Boulder next 
year where she will further pursue her chemical 
studies. 

OIL CAN 
(Continued from Page 177) 

words drifted into "Wally's" ear, however, he sud­
denly exclaimed, "What! A Diesel Engine 700 feet 
long." The "OIL CAN" recognizes and appreciates 
Patterson's efforts to keep the boys honest. 

Politics had so affected A. C. Stephenson, senior 
mechanical, that in Railway Operations class he con­
tinually referred to the "Brown System of Discipline 
without Suspension" as the "Hare System." We 
recommend that Steve be presented with a well-oiled 
effg" in token of his efforts to keep the old Colorado 
Spirit alive. 

Eugene E. Stoeckly, senior mechanical, during a 
recent flooding of the hall in Engine III, tried a verv 
oih- method of draining the water. The scheme 
started off fine, but Stoeckly had to go home for a 
change of clothes before he could continue sopping 
up the water. 

Bruce Norfolk, junior architect, wins one pound of 
cold cream and a bucket, to be used in priming pumps, 
for his discovery in Building Sanitation Class. When 
he \\ as asked how a steady flow of water might be 
obtained from a pump, he stated that two pumps 
might be used. Afterwards he explained his observa­
tion by saying that the pumps should be suitably 
timed to discharge alternately. 

A name which for years has iden­
tified the finest tapes and 

rules on the market, 
regardless of price. 

/ufktn 
/UFKTN 

fUFK/N 

/UFK/N 
Let 

us send 
you Catalog 

THE/ilFKIN tflJLE f?0. 
SAGINAW, MICHIGAN 

Windsor, Canada New York City 
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The 

COLORADO GUILDERS' 
SUPPLY C°-

• 
Headquarters for 

Fireproof Building Material 

• 
Specialists on Reinforcing Steel 

for Concrete 

• 
GENERAL OFFICES 

1534 Blake Street, Denver 

Plants at Denver and Pueblo 

S I N C E  1 6 7 6  
c3he 

STANDARD BY WHICH 
QUALITY IS JUDGED 

in all forms of 
RUBBER  I N SULATED WIRE AND CABLE 

VARNISHED CAMBRIC WIRE andCABLE 
IMPREGNATED PAPER CABLE 

and TAPES 
manufactured by 

^ Okonite Company 
The Okonite * Callen der Cable Co.,Inc. 
5qi F I F T H  A V E N U E , N E W  Y O R K .,- N .Y , 

Upholding a 
Reputation 

Colorado engineers have estab­
lished an enviable reputation with 
large manufacturing and utility 
companies because of their thor-
ough preparation in school and 
dependable ability on the job. 

This reputation is reflected in 
the standing of the company em­
ploying these graduates, and we 
are glad to give credit to the en­
gineers of C. U. whose work wit 
us has had much to do with main­
taining our reputation for service. 

PUBLIC SERVICE COMPANY 
of COLORADO 
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5°IKE CHEVROLET COMPANY 
Jor Economical Transportation 

|y  CHEVROLET J  

2030 ELEVENTH STREET 
BOULDER, COLO. 

PURE MILK 
With that Creamy Flavor 

It keeps you fit 

ALBA DAIRY 
Safe Milk To Use 

ALUMNEWS 
(Continued from Page 182) 

V illiam P. Brinsky, e, is at present engaged in 
the construction department of the Railway Signal 
Company, installing train control of the latest type 
on the Boston and Maine Railroad. 

Charles D. Beach, c, spent the summer with the 
Missouri \ alley Bridge and Iron Company building 
a bridge across the Missouri River at Wolf Point, 
Montana. 

Thomas V . Abbott, ch, is in the cap department 
of the Eastern Laboratories, Explosives Division, of 
the Du Pont de Nemours & Co. 

Mr. and Mrs. A. M. Unger, e. announce the ar­
rival of Patsy Leone on December 30, 1929. 

Orlando V elch, c, dropped in the office in Boul­
der the other day on his way to the Northwest where 
he is to work. 

brands C. Coyne, c, has been engaged in hydro-
graphic work and in investigational work for Con­
ference of Upper Basin States for allocation of the 
waters of the Colorado River. 

George Sievers, m, visited Boulder last month and 
attended the Sigma Tau dance. He is working for the 
Coleman Truck Company of Littleton, Colorado. 
George is going to write an article for THE COLORADO 
ENGINEER on "Four-wheel Drive Trucks." 

Paul Turnure, e, former business manager of THE 
COLORADO ENGINEER, is working in the Mechanical 
Engineering Department of the Dorr Company at 
Denver. 

The Model  Laundry 
Tested Materials 

and 
Methods I-a UNhin^/P 

Free 
Valet 

Service 
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The "dugOUt" 

Cleaners and Dyers 
RELIABLE 

'Phone 915 

«MV 

BRANCHES AT SALT LAKE CITY, EL PASO. AND NEW YORK 

D F C  A s s a y  F u r n a c e s  
are high in output, low in upkeep 

EXCEPT for the muffle, its plates and 
supports, there is nothing in this fur­

nace to be replaced. Utterly simple in de­
sign, built to cheat repair bills, this muffle 
type oil burning furnace sets a high stand­
ard for efficient service.Complete furnace or 
any repair part can be furnished from stock. 

D F C  A s s a y  F u r n a c e s  a r e  b u i l t  t o  b u r n  o i l  
under high, low, and medium pressures, 
gas, gasoline, or coal. Write for complete 
data on any DFC product. 

You will find DFC crucibles 
least expensive in the long run. 

All sizes of muffles of frequent 
demand are carried in stock. 
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EXCHANGE REVIEWS 
(Continued from Page 183) 

resent a billion-dollar investment. Since about a 
billion barrels of oil flow through these lines annual­
ly, this represents an investment of a dollar a barrel 
of annual capacity. 

Although pipe-line transportation is more expen­
sive than bulk ocean transportation, its cost is only 
about one-half of the railroad tank-car rate. 

Since pipe lines are used only during the life of 
the wells they serve, they are located above the 
ground when possible. A trunk line is divided into 
units, each of which can operate for a limited time 
independently of the other units. Oil of high spe­
cific gravity is heated before delivery to the pipes, 

as it is more economical to pump the oil hot than 
in the more viscous and cold state. Pumping sta­
tions are generally located every thirty or forty 
miles along the line, and they impel the oil at a ve­
locity of about four miles an hour under a pressure 
of 700 pounds by means of reciprocating or centrif­
ugal pumps. The tanks from which they are sup­
plied have capacities up to 80,000 barrels and are 
made of steel with vapor-tight roofs to prevent 
evaporation. Loss by evaporation is so great that 
tanks are now painted with white or aluminum 
paints to reflect heat. 

Pipe lines are run straight, except to avoid major 
topographic or economic features. V hen crossing 
water, the line is sunk to the bottom. Telephone 
and telegraph lines are erected along the right-of-
way so that operations are under the control of a 
dispatcher. 

GEOPHYSICAL EXPLORATIONS 
Wisconsin Engineer—March, 1930 

It is a very valuable aid to the engineer to be 
able to draw conclusions as to the composition of 
material under the earth's surface by scientific 
means. Five principal methods of geophysical ex­
ploration have been devised which depend on the 
various physical properties of different substances. 

The magnetic method is in many ways charac­
teristic of the other methods and depends on several 
phenomena: that is, that a magnet affects a com­
pass needle and that certain substances when placed 
in magnetic fields become magnetized, the strength 
of these magnets for a given field depending on the 
susceptibilities of the substances. By measuring 
the distortions of the earth's magnetic fields caused 
by a deposit of ore, or by setting up outside fields 
and measuring the strength of the magnetic effect 
of the ore, the location, size, and constitution of the 
deposit can be estimated. 

The electrical method depends on the conductiv­
ity of materials. Natural currents formed in the 
earth or artificial currents set up in the earth by 
planting electrodes in the ground are used. Most of 
the current travels in curved paths which extend 
deep into the ground. The conductivity of the sub­
stance through which the current passes can be 
measured in this way. 

(Continued on Page 204) 

G. H. Huntington 
clArchitect 
BOULDER, COLO. 

Architect for 
Pi Beta Phi House 
Chi Omega House 
Alpha Phi House 
Delta Zeta House 
Alpha Delta Pi House 
Alpha Omicron Pi House 
Phi Kappa Tau House 
Beta Theta Pi House 
Delta Sigma Phi House 
Delta Gamma Addition 
Alpha Tau Omega, Golden 
Sigma Chi, Fort Collins 
Lambda Chi Alpha, Fort Collins 

• 
• • D 

COMPLIMENTS OF 

CASSIDY-HICKS WALL PAPER CO. 
DENVER, COLORADO 

• • • 
• 
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Cupolas controlled from the laboratory 
White hot rivers of metal, pouring from big cupolas in 
Crane foundries, are even more thoroughly analyzed, 
more carefully watched, than the drinking water pouring 
from a faucet in a well-ordered city. 

Because correct chemical ingredients in valve metals are 
as essential to absolute safety and right functioning of a pip­
ing installation as pure water to human health, Crane Co. 
maintains laboratory control of cupolas. 

This means that experts in the metallurgical and physical 
testing of metals are responsible for the quality of every 
valve and fitting turned out. It means that tensile strength, 
yield point, elongation, and reduction of area of test bars 
taken every hour of the day's run are known to labora­

tory and cupola chemists. It means that constantly, as the 
metals pour out, the proportion of silicon, manganese, 
carbon, phosphorus, calcium, pure iron, are known and 
uniformly maintained. It means immediate correction of 
any variation and rejection of faulty materials. 

From specifications of raw materials to final installation, 
Crane Co. knows its products and what they will do. 
How Crane Co. developed the background for this 
knowledge makes an absorbing story. It is titled Pioneer­
ing in Science. You are cordially invited to send for your 
copy. Aside from its interest, you will find it a splendid 
reference book on the reactions of metals to high temper­
atures and pressures. 

' C R A N E "  
P I P I N G  M A T E R I A L S  T O  C O N V E Y  A N D  C O N T R O L  S T E A M ,  L I Q U I D S ,  O I L ,  G A S ,  C H E M I C A L S  

CRANE CO.,  GENERAL OFFICES: 836 S.  MICHIGAN AVE.,  CHICAGO 

NEW YORK OFFICES: 23 W. 44TH STREET 

Branches and Sales Offices in One Hundred and Ninety Cities 

Fittings 

Cooperation and Coordination 

The advantages of  group­
ing under  one roof  the 
var ious departments  nec­
essary for  the product ion of  f ine punt­
ing cannot  be too s t rongly emphasized.  
The ar t is t ,  the photo-engraver ,  the  
pr inter ,  the  binder  thus cooperate  in  
manufactur ing a  product  that  cannot  

be produced as  eff ic ient ly  
or  sat isfactor i ly  where 
these uni ts  are  widely 

separated.  Such grouping obtains  in  
our  large plant ,  and the advantages 
are  ref lected in  the high qual i ty  of  our  
work a t  pr ices  that  would be paid for  
ordinary pr int ing.  

The Welch-Haffner Printing Co. 

1400 Arapahoe St. 

Art ::  Photo-Engraving ::  Printing^ 
"A Complete Plant Under the One Roof" 

DENVER, COLORADO 

Binding 

Phone Keystone 2261 
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EXCHANGE REVIEW'S 
(Continued from Page 202) 

The electro-magnetic method depends on the 
several electrical characteristics of ore. A sending 
apparatus sets up both electrical and magnetic fields 
which penetrate, the earth. The receiving apparatus 
receives the currents; magnetizations, and polariza­
tions set up by the materials below. 

The gravitational method makes use of a deli­
cate instrument known as a torsion balance, which 
consists of equal masses swung at different levels 
by a thin wire and aluminum rod arrangement. A 
heavy mass attracts the lower weight with greater 
force. The magnitude of this force depends on the 
density of the ore. 

The seismic method takes into consideration the 
density, elasticity, and other properties of substances. 
Buried charges of TNT are set off and the sound 
waves passing through the suspected material is re­
corded from different places. 

ZRS-4 AND 5, AMERICAN MONARCHS OF 
THE AIR 

Armour Engineer—December, 1029 
The Goodyear-Zeppelin corporation has contract­

ed with the United States government for two air­
ships which will surpass in size all previous enter­
prises in the field of lighter-than-air craft. 

The first of these will be the ZRS-4. Its gas ca­
pacity will be about twice that of the Graf Zeppelin ; 

RENT 
A NEW CAR 

FOR ALL OCCASIONS 

"A few cents per mile 

pays everything" 

GALLAND' S  
Phone 111 We Deliver 

COLORADO ENGINEERS! 

and although only fifteen feet longer, its diameter 
will be thirty-five feet greater, illustrating a new 
development in design. 

The framework of the ship is composed mainly 
of transverse rings connected by longitudinal gir­
ders which extend from nose to tail. Unlike other 
ships of this type, there will be three corridors— 
one along the keel and the other two about 45 de­
grees on either side; this plan facilitates mainte­
nance and inspection. 

The gas to be used is helium. Since this non-in­
flammable gas is available, the motors can be housed 
within the hull, affording a roomy engine compart­
ment, where a mechanic can easily maintain and re­
pair the engine. Because of fire hazard in hydrogen 
ships, previous design has placed the engines with­
out the body of the ship, making the motors difficult 
of access and also increasing the wind resistance. 

One of the unusual features is a storage compart­
ment for five completely assembled planes which 
may be raised or lowered through a T-shaped open­
ing in the bottom of the ship. 

Power is supplied by eight motors developing 4480 
h.p. which will give a maximum speed of 83.8 m.p.h. 
Valving expensive helium gas is made necessary by 
condensers placed in the exhaust, which will utilize 
the water obtained from combustion for ballast. 

The hangar to house these two ships will cover 
nine acres, and its construction is an engineering-
problem in itself. 

• (Exchange Reviews Continued on Page 206) 

HOTEL 

Boulderado 
BOULDER, COLO. 

• TV 

Cafe in Connection 

• T • 

BANQUETS AND SPECIAL 

DINNER PARTIES ARRANGED 

ON SHORT NOTICE 

THESE ADVERTISERS. 



M A K E  P O S S I B L E  T H E  

N A T I O N ' S  H I G H W A Y S  

D 
I VEMEMBER when you drive over 

America's roads—a network of .highways that knits the 

country from the Atlantic to the Pacific and from Canada 

to the Gulf of Mexico—you are indirectly utilizing another 

of explosives' many contributions to our civilization. 

For dynamite makes the modern highway possible. Stone, 

cement, asphalt, and other road-building materials —all 

are first wrested from the earth by explosives. Explosives 

also blast trails over mountains, drain encroaching waters, 

aid in the construction of bridge abutments, and in other 

ways afford easier access to cities and towns. 

Not only in road building, but in many industries—on land 

and sea and underground—explosives are helping us 

enjoy a richer, fuller civilization. 

In these achievements, Hercules explosives have played, 

and will continue to play, an important part. You will find 

it well worth while to know more about this engineering 

tool. Write for a copy of The Explosives Engineer. 

H E R C U L E S  
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H O W  H E R C U L E S  E X P L O S I V E S  A D V A N C E  C I V I L I Z A T I O N  
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FRONT-WHEEL DRIVES 
The Pennsylvania Triangle—April, 1930 

Introduction by an American firm of the front-
drive automobile marks a new era in the automotive 
industry. 

The history of the front-drive car in America is 
mostly a racing history, but it is replete with prog­
ress and accomplishment. Harry Miller, a Los An­
geles engineer, was the first to introduce the front-
drive in an Indianapolis Speedway race. Since that 
time (1925), the front-drive has been developed so 
far that one of the most beautiful cars of the present 
era is equipped with front-drive. 

The front-drive car has many advantages. Unen­
cumbered space for the body, although not properly 
referring to the front-wheel drive itself, usually is 
mentioned as the most important of all the benefits 
made possible by this design. 

Due to the fact that the driving force turns as the 
wheel is cramped in steering, the tendency to skid is 
decreased. Consequently, curves can be negotiated 
at high speeds. 

The front drive appears to have an advantage 
over the rear-drive in plowing through a level stretch 
of fairly soft snow or mud, assuming equal weight on 
driving wheels in both cases. Here a component ex­
ists that tends to lift the front wheels over the mud 
or snow while the rear wheels following in their 
tracks. 

There are some disadvantages of the front-wheel 
(Continued on Page 208) 

zAs 

a topping 
refreshment 
for your party 

Quality Ice Cream from 

Watts-Hardy Dairy 

Thirteenth and Phone 
Walnut 401 

An Institution 
Dedicated to 
Mankind— 

Appearance 
The Most Essential Requisite 

of Men's Well Being— 

Known Throughout 
Boulder 

Two Places That Specialize in Making 
People Beautiful 

—Are— 

Temple Annex Beauty and 
Barber Shop 

1330 PEARL PHONE 9G3W 

University Hill Barber Shop 
1142 13TH STREET 

Proving That It Is 
Stylish to Be Thrifty! 

Style is not measured by what you spend, 
at the J. C. Penney Stores. Fashion and 
Thrift are closely linked here . . . and the 
newest and smartest apparel from the New 
\ork Style Markets, the new and depend­
able in home needs ... are offered at prices 
you are always glad to pay! Our Mass 
Buying enables us to command the cream 
of the market in variety and newness of 
styles, in quality of materials. Our cash 
policy enables us to give you the favored 
fashions at thrifty prices! 

Come in and prove to yourself how you 
can have the smart styles at prices that are 
decidedly low! 

JC.  PENNEY GO 
1302-06 Pearl BOULDER 
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xac 
HANK: 

vf? AUXILIARY: 
AIR 

COMPRESSOR 

* 

PUMP: 

* 

OIL 
ZELECTRIC; 

IGENERATORI 

jfjh Each star marks 
a point at which 
Worthington equip­
ment fits into the 
Diesel Power Plant 

IPLIMP ZPDMP: 

* * 
:HOT SUMP XOLD SUMP: 

Worthington 3-cylinder,  4-cyc/e, 1 7 " *  2 5 Air-
injection Diesel Engine installed at Fl/nt, Michi­
gan, Municipal Station 

Flint wanted dependable lighting 
0 0 0  a n d  ̂ o t  i t  

PUMPS 
COMPRESSORS 

Stationary and Portable 
CONDENSERS 
and Auxiliaries 

DIESEL ENGINES 
GAS ENGINES 

FEEDWATER HEATERS 
WATER, OIL and 

GASOLINE METERS 
MULTI-V-DRIVES 

CHROMIUM PLATING 

literature on request 

WHEN Mr. Consumer quits for the day, he wants to relax. 
If he's a radio fan, he wants freedom from line voltage 

fluctuation; if he reads, he wants steady light; if movies are his 
weakness, he wants them flickerless. 

In Flint, Michigan ... city of automobile manufacture ... 
they have to relax. But they are wide awake on the subject of 
lighting. 

They wanted dependable low-cost power for their lighting 
system, and they got it... with a modern Worthington 3-cylinder 
4-cycle Diesel Engine direct-connected to an a. c. generator. 

Now in its third year of service, this unit is rendering steady, 
dependable service ... representative of the performance prom­
ised for and delivered by every Worthington Diesel Engine. 
Write for information on this type of equipment. 

WORTHINGTON 
WORTHINGTON PUMP AND MACHINERY CORPORATION 

Works: Harrison, N. J. Cincinnati. Ohio Buffalo, N. Y. Ho/yoke, Mass. 
Executive Offices: 2 Park Avenue, New York, N.Y. 

GENERAL OFFICES: HARRISON, N. J. 
District Sales Offices and Representatives: 

™, r.rr, DALLAS EL PASO LOS ANGELES PHILADELPHIA ST. PAUL SEATTLE 
CHICAGO DENVER HOUSTON NEW ORLEANS PITTSBURGH SALT LAKE CITY TULSA 
CLEVELAND DETROIT KANSAS CITY NEW YORK ST. LOUIS SAN FRANCISCO WASHINGTON 

Branch Offices or Representatives in Principal Cities of all Foreign Countries 

ATLANTA 
BOSTON 
BUFFALO 

COLORADO ENGINEERS! SUPPORT THESE ADVERTISERS. 



aving the Way to Profits 
This is the direct route to 
profit; the road that takes the 
friction-load off power; the 
way to longer life for machin­
ery; a short cut to saving in 
lubrication ... the way that 
modern industry takes to leave 
Waste in the dust of days that 
are done. 

self-destruction—bringing in 
machines that have within 
them the elements of self-pres­
ervation ... Timken tapered 
construction, Timken POSI­
TIVELY ALIGNED ROLLS and 
Timken-made steel, these ex­
clusive carriers of all loads, 
whether radial, thrust, or both. 

T H E  C O L O R A D O  E N G I N E E R  May, 1930 

Industry is on the right track, 
and to today's student engi­
neers will be entrusted the fu­
ture responsibility for keeping 
it there ... by throwing out 
machines that are bound to 

industry is Faving the Way 
to Profits when it selects 
"Timken Bearing Equipped" 
in designing and buying ma­
chinery of all kinds wherever 
wheels and shafts turn. 

THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 

ir?Sl3T\S7 Tapered T"o" 
Roller J D 
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One of the early phases 
of Vertical Transportation. 

Russ Building, San Francisco, Cal. Geo. H. Kelham, Architect 
Equipped with Otis Signal Control Elevators 

Since the Days of '71 
San Francisco has grown into a great metrop­
olis since 1871, when its first elevator was 
installed in a photograph gallery on Mont­
gomery Street. . . Otis Elevators have been 
an important factor in this expansion be­
cause the development of the modern city of 
tall buildings was made possible by the safe, 
high-speed elevator. . .The world s first safe 
elevator was an "Otis." 

O T I S  E L E V A T O R  C O M P A N Y  
O F F I C E S  T H R O U G H O U T  T H E  W O R L D  

. ... FXT.TNEERS! SUPPORT THESE ADVERTISERS. 



T H E  C O L O R A D O  E N G I N E E R  

Elevation of the G-E vertical compound turbine-generator 

JOIN US IN THE GENERAL 

ELECTRIC HOUR, BROADCAST 

EVERY SATURDAY EVENING 

ON A NATION-WIDE N.B.C. 

NETWORK 

Learning the Latest 
Word in Turbine 

Construction 
An important departure in apparatus engineering 
is the General Electric vertical compound turbine-
generator. In this machine, the high-pressure ele­
ment, heretofore separate, is built on top of the 
low-pressure generator. 

This compact construction does away with the 
necessity for building a separate foundation for 
the high-pressure unit, permits the use of one set 
of air coolers, requires less piping, and conserves 
floor space. 

GENERAL 
ELECTRIC 

Test men—veterans, as well as more recent grad­
uates of engineering colleges—take charge of the 
machine after assembly, test for oil leaks, bring it 
up to speed and check balance in the initial run, 
and set the emergency and operating governors. 
Electrical tests follow after the generators are 
coupled on. This work is part of the training 
program for general, industrial, sales, or advanced 
engineering work with the General Electric Com­
pany. 

95-769DH 
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