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How Concrete
Serves in Navy
Medical Center

The Navy Medical Center near Washington
is a gleaming white monumental group
dominated by a 20-story tower. A facing
material which would provide architectural
beauty and resist soiling and weathering
‘was a requirement of the designers.

Large precast architectural concrete panels
used for enclosing the walls aided in speed-
ing construction time. 400,000 sq.ft. of these
concrete facing panels were used in 500
different shapes and sizes.

A majority of the buildings in the group
have reinforced concrete frame with the
exception of the tower itself.

To help get the maximum service which
Architectural Concrete can render, the
Portland Cement Association’s concrete
technicians are available to assist designers
and builders of war structures. Ask for
this service.

PORTLAND CEMENT ASSOCIATION
Dept. 12-16, 816 W. Fifth St., Los Angeles 13, Calif.
A national organization to improve and ex-

tend the uses of cancrete...through scientific
research and engineering field work

The buildings in the Navy Medical Center
group were designed by the Bureau of Yards
and Docks, Rear Admiral Ben Moreell, Chief
of Bureau. Frank W. Southworth, project
manager for the Bureau of Medicine and
Surgery, Ross T. Mclntire, Surgeon General
of the Navy. Paul P, Cret of Philadelphia,
consulting architect. John McShain, Inc.,
contractor., Capt. Hugo C. Fisher, U.S.N,,
officer-in-charge for the Navy Department.

BUY WAR BONDS TO SPEED VICTORY
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ROBERT D. GRAY

Professor Gray
wans graduated
from the Universi-
ty of Pennsylvania
in 1930 and con-
tinued with post-
graduante and re-
search work until
1936. He taught a
year at the
Wharton School
of Finance and
Commerce, and
from 1937 to 1940
nt the University
of Connecticut. Since 1940 he has
heen head of the Industrial Reln-
tions and Production Engineering
Section of the Institute.
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THEODORE €, COMBS

Lieutenant Col-
onel Combs re-
ceived his B. S. de-
gree in ecivil engi-
neering from Cal-
techin1927. Before
his entrance into
military service in
1940 he was the
representative of
the West Coast
Lumbermen’s As-
sociation for the
southern Califor-
nin territory. At
the present time, Colonel Combs is
control officer and assistant execu-
tive officer at the headquarters, En-
gineer Umnit Training Center, Camp
Claibourne, Louisiana,
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WARREN AMSTER

Mr. Amster was
graduated from
the California In-
stitute of Tech-
nology with n de-
gree of B. S, in
aeronautical en-
gineering in Feb-
ruary of this year.
He has been em-
ployed at the G.A.
L.C.L'T. Wind Tun-
nel on a part-
time basis since
October, 19042, At the present time,
Mr. Amster is employed as an en-
gineer by the Consolidated Engi-
neering Corporation in San Diego.

CARLTON H. PATL

Mr. Paul re-
ceived his B. S.
degree in mechan-
tenl engineering
from the Institute
in 1939. Since that
time he has been
employed by the
Caterpillar Trac-
tor Company in
Peoria, Illinois,
and he is now a
research engineer
with the engi-
neering research
laboratory. Recently he was sent to
the Armour Hesearch Foundation
and Ilinois Institute of Technology
in Chicago for special work on a
research project.
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Moisture-Proofing, Fungus-Resisting
Electrical Equipment Insulation

APPROVED FOR USE UNDER SIGNAL CORPS
SPECIFICATION 71-2202

INSL-X No. 25 is especially designed as a moist'ure-prooﬁng
and fungus-resisting overall treatment for electrlcgl appara-
tus. It contains a special type of toxicant with high germi-
cidal effect, which at the same time is non-toxic to humans
in the concentrations required for fungicidal purposes. The
toxicant incorporated in INSL-X No, 25 exceeds by several
hundred percent the requirements of thg speciﬁca.tlons. Not
only does it destroy the orgonisms cited, but is equally
potent in killing higher forms of life.

INSL-X No. 25 may be applied by either bru.sh or spray,
according to the requirements of the specification. Th_e dry-
ing time is less than 15 minutes (tack free) and hard in less

than one hour.

INSL-X has a dielectric strength dry of over 1000 v/m; wet
dielectric strength is over 500 v/m.

INSL-X No. 25 has a temperature range of minus 50°F. to
plus 350°F. There is no corrosive effect, and adhesion to all
types of materials is excellent.

For complete information, specitica-
tions and characteristics of INSL-X

apply to:

20th & Figueroa Sis.
PRospect 7271 Los Angeles

401 W. Jackson St.

3-7273 Phoenix, Ariz.
2312 Second Ave.
Mgain 4620 Seattle, Wash.
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The SINGLE LEG
GANTRY CRANE

Embodying Exclusive
Operational Features

.. ® Versatility
® New Design
* Simplicity

Designed for Individual Requirements,

High end operates on Cleveland Tramrail
Arch Beam, flexibly suspended from build-
ing structure.

Smooth, non-binding operation.

Spencer & Morris design of triangle trusses,
"K" bracing of stiff leg.

Both high and stiff ends have their own driv-
ing mechanism—balanced —no crude
squaring shaft.

Lockheed photo by Eric Mifler

High end propelled with Double S & M vari-
prassure drive so designed that it varies
its driving pressure with the load.

Permits complete coverage of receiving ar
loading dock . . . full cantrol of all motion
with safety cutouts in cab.

Five ton live load capacity —hook from
ground is 23 ft. . _ . 80 ft. rail centers.
Any length runway, stiff leg carried on tan-

dem trucks, quided by standard rail,

SPENCER & MORRIS

Established 1919

. 5449 Alhambra Ave.,
Lot Angels: 32
CApitol 5103

CLEVELAND TRAMRAIL
Sarvice Casters

and Trucks

62 Beals Streot
San Francisco §
YUkon 194i

Engineers-Designers-Builders of Materials Handiing Systems

The unprecedented demands
that war has made on the
American Petroleum Industry
has been accepted as a chal-
lenge to produce more crude
with fewer tools and /Jess steel.
In every field the ingenuity of
America’s petroleum engineers
is being demonstrated every
day. They use Lane-Wells
Radioactivity Well Logs to
locate secondary producing
zones in existing wells and
Lane-Wells Gun Perforator

to open those zones for
produccion.

If you would like to know
how these Lane-Wells Services
and Products are furthering the
war effort, write today: Lane-
Wells, Los Angeles, Calif.
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Organization of Engineers for Collective Bargaining

F 10 years ago the forecast had been made that in 1943
the 9l-year-old American Society of Civil Engineers
would then take steps whereby some of ils employee

members might form a collective bargaining group.
none would have regarded the idea as so improba-
ble of adoption as the members of this professional
society, Nor would it have been considered a more likely
probability that in the year just closed, as a result of
federal legislation and interpretations of the National
Labor Relations Act of 1935 by administrative agencies,
employed professional engineers in positions of responsi-
bility would be required to join a union composed largely
of sub-professional persons related to the manual trades.
in order to hold their positions. As a result of the devel-
opment of several situations of the latter nature in various
parts of the country, the former action was recently taken
by the American Society of Civil Engineers.

Out of the expansion of union activity in the period of
war-plant construction there arose a number of situations
wherein professional engineers found that collective bar-
gaining rights for them were being claimed by unions
with which they did not wish to be affiliated. Committees
of the Society have been investigating the effects of these
developments upon the membership and a member of
the headquarters staff has devoted full time to such
problems.

In the course of the construction of the large Sun-
flower Ordnance Plant in Kansas. A. F. of L. local of
the International Federation of Technical Engineers, Ar-
chitects and Draftsmen’s Unions—composed largely of
sub-professional emplovees—applied to the War Labor
Board for designation as the bargaining agent for all tech-
nical engineers engaged on the project. An election was
set and there being no other organization or agency in-
volved, the LF.T.E.A. & D.U. was declared the collective
bargaining agent. Belatedly. a group of the engineers of
the project successively requested in vain of the Panel
of the War Labor Board that they be not represented by
the LE.T.EAA. & D.U., and that an independent group of
the professional engineers be recognized as their repre-
sentatives. In connection with the latter request. an ap-
peal was made to the Society by the engineers for counsel
and assistance in maintaining their professional identity.
Aid was given in clarification of issues and in the prepa-
ration of legal briefs but the decision rendered later by
the Labor Board Panel denied the requests for separate
classification.

The principal lesson which could be drawn from the
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BY FRANKLIN THOMAS

rulings of the Labor Board Panel was that for any group
to qualify for separate consideration in collective bar-
gaining, it must have an organizalion appropriately con-
stituted. Persons making approaches to the Labor Board
as individuals are given no consideration; nor is an or-

PROF. FRANKLIN THOMAS

ganization which comes into being after bargaining rights
have been assigned to another.

It is pertinent to point out that the War Labor Board
in a number of instances has upheld the right of em-
ployees of professional grade to separate classification
and group representation when such classification has
been requested by an employee organization. The Techni-
cal Employees Association of Detroil and the Tennessee
Valley Authority Engineers Association are two which
served the purposes of the professional engineers com-
prising them. Similar professional classification was ac-
corded to a group of chemists employed by the Shell De-
velopment Company at Emeryville, California. 1Tt is in
situations where no such organizations exist or where the
professional employees fail to act that non-professional
workers have claimed and have been granted bargaining
rights for all technical employees.

Having available to it knowledge of these policies
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affecting employed engineers, the Society’s Committee on

Employment Conditions formulated, and the Board of
Direction adopted a plan under which the 64 local sec-
tions of the Society could serve as the sponsors of local
collective bargaining agencies where such groups seem
to be desirable.
 The plan adopted for the American Society of Civil
Engineers embodies the principle of the National Labor
Relations Act that the collective bargaining group shall
be composed solely of employees and shall be free from
employer domination. The procedure undertaken is for
the respective local sections to adopt amendments to their
constitutions which shall provide for the formation of a
local collective bargaining agency from the employee
members of the section and such other professional en-
gineers not members of the section as may wish to
become members of the bargaining group and pay
somewhat higher dues than are paid by members of the
section, “preferably not to exceed $5 per year.” From
the employee group there shall be elected a “Committee
on Employment Conditions” which as “The bargaining
committee shall have the duty and power to direct all
activities looking toward the acquisition of adequate
compensation and satisfactory working conditions for all
professional engineering employees resident within the
geographical limits of the Local Section—and shall ad-
minister its functions in accordance with the general
direction of those professional engineering employees
who have paid the dues stipulated.”
The basic definition adopted for this undertaking is:

“The designation ‘professional engineering employees, used
in the sense that persons capable of being so designated may
join with others similarly capable of being so designated for
the purposes of collective bargaining separately from any
other group composed of persons not capable of being so
designated, shall be that of only those who, excepting em-
ployers or those to whom employers have delegated managerial
responsibility with respect to employment conditions, possess-
ing an intimate knowledge of mathematics and the physical
sciences gained hy technological and scientific education, train-
ing and experience, and in a position of trust and responsi-
bility, apply their knowledge in controlling and converting
forces and materials to use in structures, machines, and prod-.
ucts, and whose work requires the exercise of discretion and
judgment, is creative and original and of such character that
the output cannot be standardized; and those who, without
the experience set forth, but having been graduated from an
approved educational institution and having received the degree
of Bachelor of Science or its equivalent, in Engineering, are
engaged in engineering work.”
The American Society of Civil Engineers has committed
itself to this program with substantial support. It will
maintain a “field representative” in each of four geo-
graphical areas. They are to advise, counsel, assist and
provide correlation for the local bargaining group.

Whether ‘the other major engineering societies will
deem it necessary to take comparable steps of the radical
nature taken by the American Society of Civil Engineers
will probably depend upon the extent to which their
members are affected by encroachment and possibly upon
the results following the action taken by the Civil En-
gineers, However, a courageous effort has been made
to preserve the professional viewpoint with which most
young engineers approach their careers,

The Engineer in the Labor Picture

BY ROBERT D. GRAY:

HE painting of the labor picture to show the place

of the engineer in it would require a giant canvas.

On such a canvas would appear the hundreds of large
employers and the thousands of small employers in this
country, In addition, this canvas would show the mil-
lions of employees working or desiring to work for
wages. In other places in this painting would appear
the unions or organized labor. In drawing this picture
it is especially important that a distinction be made
between labor with a small “l” meaning all workers,
and Labor with a capital “L,” meaning organized groups.
The government would also have to be represented, and
the dual role of government must be indicated. On
the one hand the government itself is a large employer
of labor, and, on the other hand, government regulates
many of the employer-employee relationships. Tt is
important to realize that the government as an employer
and government as a regulator of other employers fol-
lows very different policies and practices. To some it
may appear that the government has two separate en-
tities, and to others it may appear that the government
is merely suffering from a split personality. Iinally,
this labor picture must include the public which not
only is affected by labor problems but which in the
long run determines the solution of labor problems.

In making such a sketch it would become apparent
that many individuals would appear in more than one
location. Thus, the employers and employees consti-
tute a large part of the general public, and the general
public should stand in the background of government for
the eventual determination of sound policies.

But if we took the time required to make this com-

——‘Paper delivered before the January 26, 1944, meeting of
the Alumni Association, California Institute of Technology,
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plete picture, we would not understand how the present
situation developed and the picture would be ohsolete
by the time it was completed. We should, therefore,
use the technique of motion pictures rather than paint-
ing in order to present the dynamic character of our
labor problems.

It must be recognized that the labor problem includes
a large number of somewhat independent but largely
interdependent specific problems such as employment,
training, wages, security, safety, grievances, and labor
organization. The complete discussion of these various
problems would require volumes. It is necessary, there-
fore, to limit discussion in this paper to a small part of
the labor problem, but the part which affects engineers
most directly: a consideration of the general problems
of organization of employees and the background of
the present efforts for organization of engineers.

ADAM SMITH'S VIEW OF UNIONS

Organization of employees is not a new, or “New
Deal,” phenomenon. The problem of employer-employee
relationship began in the distant past when one person
started to work for another. The need for organization
of employees became apparent quickly although at the
beginning such organizations were illegal. For what may
be considered one of the best statements of the need for
labor organization, let us begin our motion picture with
the employer-employee relationship described in that
classic of classics in economics—"“The Wealth of Na-
tions,” by Adam Smith. In discussing relationships be-
tween employers and employees Adam Smith recognized
the mutual dependence of employer and employee. The
employer needed the employee in order to facilitate

(Continued on Page 15)
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Engineers for the American Service Forces

BY THEODORE C. COMBS

Pyle said: “The engineers were in it up to their

ears.”—a homely restatement of the current tru-
ism that this is a technician’s war. The Army engineer,
as a builder and a man of science, has a part, directly or
indirectly, in every battle of today. Small wonder, then,
that General George C. Marshall, Chief of Staff, U. S.
Army, reported to the mation on Septémber 8 of last
year: “The Corps of Engineers has been increased by
4,000 per cent” (between July 1, 1941, and June 30,
1943).

These figures reflect the importance of the technician
in khaki. The mission of the engineer is to slow the ad-
vance of the enemy and speed the progress of our own
troops. In accordance with its mission t-hq? 'C'orps of En-
gineers provides troops for all three divisions of the
Army: Army Service Forces, Air Forces, and Ground
Forces. For the Air Forces, there are the Aviation Bat-
talions and Regiments. Every division of infantry em-
ployed by the Ground Forces has its combat engineer
component, and the armored divisions, too, have their
engineers.

w RITING from the war front not long ago, Ernie

Tt is with the Army Service Forces and the engineers
therein that this article concerns itself primarily as a
matter of familiarity to the writer, who has served for
the past 18 months in the Engineer Unit Training Center,
Camp Claiborne, Louisiana. There the bulk of U. S.
Engineer troops for employment overseas with the service
forces have been trained, and the Center at this writing
comprises the largest single concentration of engineer
soldiers in the nation, and probably the world.

The story of transition——civilian to engineer—that is
taking place daily at the E.U.T.C., the molding of the
civilian technician into the military engineer, is one well
worth telling here, i

Take the typical case of a mythical soldier inducted
for the purpose of this article, a George Johnson, edu-
cated for two years, say, at California Institute of Tech-
nology and now a salesman. He left college before grad-
uation for any reasons the reader cares to assign, spent
some time on a surveying crew, then entered a more lu-
crative field of selling before entering the Army. On the
day that Mr. Johnson walked into the induction station
of his home town, raised his right hand, and took the
oath of allegiance, he left his civilian identity behind
him, to become Private Johnson, a member of the U. S.
military team. Therein lies our story.

INDUCTION AND RECEPTION

From the induction station, the new recruit is hurried
to the reception center nearby, where he discards his
civilian clothes for the garb of a soldier. There he begins
the series of inoculations against disease, sleeps for per-
haps the first time in an Army barracks, learns the rudi-
ments of drill, draws the “GI” clothing he will wear
during the days to come, and becomes an advocate or
antagonist of army fare. Included too in the neophyte’s
experiences at reception center is an interview with a
member of the classification section, whose duty it is to
see that the Army’s mien are utilized to the best advantage.

Let us assume that Private Johnson possesses the quali-
fications desired in a surveyor, and that he is classified
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in that category as a “228” with appropriate entry and
punching being made on his qualification card. Mean-
while, comes a requisition for surveyors and other spe-
cialists to be employed in a series of units about to
activate at the E.UT.C. Private Johnson is soon on a
troop train, speeding toward Camp Claiborne, Louisiana.

On his arrival at Claiborne, a military band of the
Engineer Unit Training Center plays him and his train
companions a welcome to the installation that will be
their training site for at least the next 13 weeks to come.
But even before his arrival at Claiborne, he has actually
become a part of the E.-U.T.C. A classification crew of the
Center meets the train ‘an hour or so earlier at a con-
venient stop and picks up the stack of qualification cards,
“Forms 20.” As the train travels toward Claiborne, the
classification crew, riding in a mobile office and equipped
with a list of specialist vacancies, sorts the cards by
mechanical means and rapidly but accurately makes ap-
propriate assignments—each square peg in a square
hole in so far as is possible. By the time the train pulls
into Claiborne, the classification crew is there with a
typewritten list of assignments. The men line up and
move to designated trucks as their names are called.
“Johnson, George—to Company C, 1200th General Serv-
ice Regiment.” So Johnson, surveyor, together with an
auto mechanic and a bulldozer operator and others whom
he met on the train, helps to fill the needs of Company C.

" They are taken by truck to the 1200th Regiment, with
which, in all probability, they will serve for the duration
of the war and will insist is the best damn outfit in the
Army. Johnson’s first view of Camp Claiborne from that
truck is one of the many reminders to come that the ma-
chinery of war is not built for beauty, but rather for
function. The camp lies in the heart of a segment of cut-
over timber land of Louisiana, and the engineer section
of the camp is comprised in the main of standard theater-
of-operations construction—tarpapered, temporary struc- -
tures that offer service without excess decoration.

The newcomer is quartered in an 18-man hut and is
issued a standard Army cot, sheets, blankets, and com-
forter. The next thought, as it is with any soldier, is
food, and Private Johnson begins his first meal at the
E.U.T.C,, eating the standard Army ration shared by his
fellow soldiers the country over. Thus his identity as a
member of a military team begins with his food and
ledging, and with the clothing he wears, for all are in
accordance with the Army standard design.

In training too he loses his personality as the relatively
rugged individualist each civilian is. He must learn to
act with a group and for a group, and that maxim will
hold true from the 12-man squad of which he is a member
up to the largest theater of operations he may enter when
his training is through,

TEAMWORK

The ways he acquires his teamwork are varied, basic
and time-tried. During the first five weeks of his stay at
the Engineer Unit Training Center, Private Johnson and
the other men of his organization undergo the same type
of basic training to which all units of the Center are sub-
jected. On his agenda is close-order drill, to teach him
how he and his fellow engineer soldiers can move as a
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unit from one locale to another, with a maximum of pre-
cision and minimum of confusion. This and a variety
of other activities develop stamina, discipline and alert-
ness. In a few weeks, he will be tough—tough enough
for “impossible” jobs overseas.

He masters the basic weapons of an engineer, the M-1
(or Garand) rifle, the lighter carbine, both heavy and
light machine guns, rocket launcher or “Bazooka,” anti-
tank grenades, and hand grenades, for although engineer
troops employed by the Army Service Forces are pri-
marily construction troops, they must be prepared to fight
in defense if not offense in these days of fast-moving
warfare.

He learns by first-hand experience how to use his gas
mask, and how the mask protects him from noxious
vapors, smokes, and liquids. A few whiffs of the real
thing lend respect, and a surprise “attack’ speeds up his
masking.

Scouting ‘and patrolling, map reading, extended-order
drill (the employment of the squad or larger umits in
infantry attack or defense) give to Private Johnson and
his fellow soldiers the fundamentals of self- and unit-
protection. A tour of duty walking a guard post supple-
ments his knowledge of protection for his unit,

He huilds, side-by-side with others of his company, oh-
stacles to slow or stop the advance of tanks and similar
armored vehicles, and watches a tank charge against his
handiwork. He studies the principles of camouflage for
himself and his equipment. He learns the use of such
hasic engineer tools and equipment as the power saw, the
bulldozer, the power hammer, carpenter chest, power
auger, and the more humble pick and shovel, for although
he is a surveyor he is also a member of a team which
does many things. Private Johnson’s military education
is enhanced by sessions at the rigging area, where he
learns the intricacies of an almost lost art of knots and
lashings and hasty ries.

To do the demolitions work that he will he called to
accomplish in the theater of operations, the engineer
must have a knowledze of these more lethal tools of his
craft. Accordingly, the E.U.T.C. trainee learns the use
and properties of explosives such as TNT, dynamite.
nitro-starch, and others less familiar to the laity. He
aids in the various tasks of constructive and destructive
demolitions.

SPECIALIST TRAINING

Thus passes swiftly the period of basic training, five
weeks of learning as an individual and as a member of
a team. Tt is from here on out that the training given the
various types of units at the EXU.T.C. varies. During the
next eight weeks, or technical-tactical period. each unit
sends oul a selected group of men to svecialists’ classes
or schools, the former within the E-U.T.C. and the schools
outside Camp Claiborne, generally at a large plant in
some large city in the United Stales or at another mili-
tary installation. Private Johnson, being a transitman,
will receive a refresher course and some advanced train-
ing. Meanwhile, his teammates of the regiment will he

AT LEFT:

Upper view: Ponton bridge nearing completion.
Center view: Firing a 22-caliber rifle on anti-aircraft
range. Lower view: Showing one small corner of the
E. U. T. C. heavy shop training subsection. (All
illustrations are made from official U. S. Army

photographs, E. U, T. C. Laboratory.)
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learning the employment of their specialties, whether
they be mechanics, carpenters, construction foremen,
welders, quarrymen, truck drivers. For the less skilled,
this period will be filled with further learning of the type
of engineer subjects studied in basic training. If the
specialist schooling does not fill the eight weeks of the
tactical-technical training, the specialist too will rejoin
his organization as it masters such subjects as bridge
building of both fixed and floating types. structures ca-
pable of bearing upward from 10 tons to limits not yet
disclosed to the general public. Mines and booby traps
as used in both offensive and defensive operations are
studied in the field during this tactical-technical period.
The trainee also spends time at a roads area, learning
the patching of bombed or otherwise demolished road-
ways, construction of various surfaced roads, corduroy
surfaces, landing mats for airfields, and the like—work
which in all probability will fall to the lot of any typical
Engineer Regiment emploved overseas by the Army Serv-
ice Forces. In this as in all EXUT.C. training, the stress
is on working together, teamwork,

Many of the basie subjects are continued in this second
phase of training at the E.U.T.C., as the defense against
mechanized attack and chemical attack, and the like.
Marches and bivouacs, night operations, and a trip across
the infiltration course give a preview of life overseas.
The infiltration course is a small plot of ground marked
by what appear as the shell holes of a hattlefield, criss-
crossed by barbed wire, where machine guns fire live
ammunition above the heads of the advancing trainees
(provided they hug the ground close enough) and where
small charges of explosives are set off nearby, to simulate
shell bursts.

APPLICATION

Then one day the first 13 weeks of training are over,
and the unit moves into bivouac at a forested area bevond
the limits of Camp Claiborne. There it lives under field
conditions and is engaged in advanced unit training and
tasks such as it will face overseas, until the call comes
for the unit to move out, toward the port of embarkation.
There comes then a period of packing and erating of
equipment, of processing men and records. and of de-
termining that every item of a lengthy check list is ful-
filled. Some day the unit moves to the train that will
carry it from Camp Claiborne. Once again, band music
is played for Private Johnson (perhaps by now a ser-
geant, in keeping with his value to the regiment as a
surveyor) and for the men who will build and fight be-
side him. The band plays as he leaves his area in the
E.U.T.C., and plays as he boards the train and heads for
the staging area and port of embarkation and theater of
operations to apply the training undergone at Camp
Claiborne.

That training is unit training, from which the Engineer
Unit Training Center takes its name. In such schooling,
the members of an organization take a maximum of their
drills as a unit; even while the individual is acquiring
skill, he is associating with the men who will be beside
him in the theater of operations. This system is distin-

AT RIGHT:

View showing engineer-soldiers spacing stringers
on standard trestle bent bridge [H-15) utilizing sal-
vaged lumber. Note old nail holes in scabbing and

braces, from earlier use of the lumber by similar
E. U.T. C. troops.
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guished from replacement training, in that in the latter,
the trainee. after his basie period is over, is separated
from those who went through the cycle with him, and
sent as an individual to join an outht either newly acti-
vated or one that has a vacancy.

Private Johnson, the ex-surveyor now a member of a
group trained to work together in all operations, has met
many varieties of men at the EU.T.C. in hig stay there.
He has met skilled construction men from every walk of
life. mechanics, cooks, clerks, linemen, welders, brick-
layers—the builders of a nation. Their ranks have been
supplemented by men whose skills were not directed to
construction or engineering work in civilian life, but who
have mastered military engineering through their training

at the EU.T.C.

OTHER TRAINING

Not all were in training with an engineer regiment,
as he was, for about a dozen different types of organiza-
tions have been activated at the Engineer Unit Training
Center since it was organized on April 15, 1942, and an
undisclosed number of each type have learned to work
az a unit at Camp Claiborne since that day. It can be
said, without disclosing information of potential value
to the enemy, that the great bulk of U. S. Engineer Corps
troops designed primarily for employment by the Army
Service Forces have been trained at the EU.T.C.

Of these, the General Service Regiments have been a
sizable portion of these troops. The General Service Regi-
ment is described by the Technical Information Branch,
Office Chief Engineers, as the “nucleus of engineer service
organizations. . . . The work it does is suggested in the
over-all mission of engineer troops. In theaters of op-
erations, this mission. aside from combat, includes such
major tasks as permanent bridoing, construction and re-




pair of primary roads, provision of port and landing fa-
cilities, construction o: air bases and advance landing
fields, maintenance and operation of inland waterways,
construction and major repair of railroads, and in gen-
eral the construction, repair and maintenance of all
structures of every character throughout the theater ex-
cept telephone and telegraph systems and other signal
communications.”

Of similar mission and capabilities is the Engineer
Special Service Regiment, which is organized to under-
take large construction and rehabilitation tasks that re-
quire a higher degree of technical skill. It is contemplated
that the personnel of the regiment will be reinforced with
local civilian labor wherever feasible, or with other mili-
tary units attached to form a large construction force.
Military tasks that are suitable for a Special Service
Regiment include: clearing sunken ships from harbors,
repair of port and harbor facilities, building or repair of
major water-supply facilities, construction of power
plants, transmission lines, highways, railroads, and rail-
road terminals. An unusually large number of senior
noncommissioned officers to supervise civilian or military
workmen is another characteristic of this type of organi-
zation.

Another key unit trained at the E.-U.T.C. is the Heavy
Shop Company, whose mission is fifth echelon mainten-
ance of equipment for which the Corps of Engineers has
maintenance responsibility. Such service may be stated
in laymen’s terms as complete overhaul, rebuilding and
repair of a wide variety of equipment, from delicate en-
gineer instruments to heavy construction machinery.

Third and fourth echelon maintenance are the mission
of maintenance companies trained at the E.U.T.C. The
repairs undertaken by such a group include the replace-
ment of assemblies, and may be conducted “on the spot”
in a mobile shop, or at the company’s base of operations,
farther from the forward areas.

Engineer Forestry Battalions and Companies will be
employed in the theater of operations to log medium-size
timber and manufacture lumber for construction. The
organic equipment includes logging trucks and trailers
and portable sawmills. Personnel includes head sawyers,
millwrights.

Most recent of all E.U.T.C. trained units in the public
eye are the Petroleum Distribution Companies. Such or-
ganizations, including some from Camp Claiborne, have
pioneered in pipeline supply of both petroleum products
and water in recent campaigns in lands bordering the
Mediterranean. These companies utilize a portable, light-
weight pipeline capable of pumping (through four-inch
conduit) 200 barrels or more of liquid per hour, if a
minimum pressure differential of 200 pounds is main-
tained between pumping stations. For a six-inch line,
the output is 400 barrels per hour. One mile of the line,
including a pumping station, weighs only 13 tons. The
stations utilize a reciprocating or centrifugal pump, and
with the former a semi-automatic hydraulic control ‘can
be used, to maintain a uniform flow of liquid along the
line.

Engineer Depot Companies receive, store and issue
the many items of engineer equipment required in the
theater of operations. The companies may be found in
the engineer section of a general depot, or operating a
small engineer supply point.

Heavy engineer equipment, as issued by the depots, is
made available for construction units by Heavy Equip-
ment Companies, which also provide operators for that
equipment if necessary. By taking charge of such items
as large cranes and shovels, pile drivers, and the like,
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the equipment companies act as an issuing pool for items
that a construction unit may not need at all times, hence
making for increased mobility of such construction units.

Engineer Parts Supply Companies are trained at the
E.U.1.C. for the mission that their name implies, and
may form a part of an engineer depot or the engineer
section of a general depot.

Dump Truck Companies are usually attached to larger
engineer units to provide transportation of bulk materi-
als. Another small unit, the Engineer Fire Fighting Pla-
toon, is trained and equipped to combat blazes in such
installations as supply depots. Engineer Gas Generating
Units, small organizations, are schooled at Camp Clai-
borne to generate by mechanical process oxygen and ni--
trogen, and by chemical process acetylene for use in
welding, and the like.

Engineer Utility Detachments train at the E.U.T.C.
for operation and repair of the utility installations of
important overseas installations. In occupied areas, the
detachments may make repairs of the utilities in cities
abandoned by the enemy and operate them until the civil
population can provide its own utility men.

ORGANIZATION

These and other types of engineer organizations are
trained at the Engineer Unit Training Center. The Center
was organized under the command of Brigadier General
John W. N. Schulz, who, after 18 months of service at
Camp Claiborne, was recently transferred, and has been
replaced by Brigadier General Don G. Shingler. From
the starting goal of equipping and organizing a dozen
Special and General Service Regiments and ten Dump
Truck Companies, the Center has grown in magnitude
and importance. Details of organization and operation
are altered from time to time as necessitated by the exi-
gencies of the war effort.

_ At this writing, the staff of the E.U.T.C. includes Col-
onel Holland L. Robb, as Yxecutive Officer; Lieutenant
Colonel John H, Miller, Director of Administrative Di-
visiort; Lieutenant Colonel K. D. Willoughby, Director
Personnel Division; Lieutenant Colonel R. G. MacDon-
nell, Director Training Division; and Major W. H. Ward,
directing the Supply and Service Division. Colonel Ed-
win P. Ketchum commands the First Provisional Train-
ing Brigade, and the Second and Third Brigades are
commanded by Colonel R. M. McCutchen. The writer,
formerly Director of Supply and Services, is serving as
Assistant Executive Officer and Control Officer. The serv-
ices of these officers are supplemented by those of many
others of the E.U.T.C. Headquarters Staff, and with en-
listed men and officers of the many units in training there,
to form an enviable total of construction, engineering
and military experience.

Training facilities are those of a sizable, well-balanced
industrial community, together with those of solely mili-
tary significance. Students in the heavy-equipment school
occasionally break up equipment, which the students in
the heavy shops repair even to the extent of manufactur-
ing parts. The Forestry Companies manufacture lumber
which is utilized in the carpenter school, in bridging and
in general construction training. Gas Generating Units
furnish oxygen to the station hospital and gas to the
shops and welding school.

THE RESULT

With such a group of officers and men, the many facili-
ties, and the smoothly operating procedures of the Cen-
(Continued on Page 20)
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Fig. |—Left to right: receiver, power unit, transmitter.

RADAR'S PEACEFUL COUSIN

BY WARREN AMSTER

EHIND the word “Radar” is the story of a revolution
B in the waging of aerial war. The planning, the tac-

tics, and the participating aircraft of a modern air
offensive are designed to cope with radar-directed de-
fenses. Heavy bombers have heen driven up to 30.000
feet by the accuracy of radar-aimed anti-aireraft fire.
They may be forced even higher. The elaborately planned
and precisely executed diversionary raids that accompany
a major bombing mission are for the purpose of confus-
ing otherwise virtually impenetrable defenses. And the
revolution has taken place suddenly. Changes and ex-
perimentation in both German and Allied air tactics re-
veal the lack of experience on both sides in the new type
of warfare. Many lessons have heen learned, and there
are many more to come. Peace will permit the discharge
from military service of devices that will have a tremen-
dous effect on commercial aviation. For some day radar
will resume its original role of speeding aerial cargoes
and saving passenger lives,

Radar started out peacefully enough. Between 1928
and 1938 several laboratories investizated the phenome-
non of radio-wave reflection. Most of these experiments
were attempts to develop commercial equipment for air-
line use. And most of the attempts failed. The technical
problems inveolved in developing the equipment proved
too complex for most investications with the limited re-
sources usually allotted for such projects. Suceessful
radar-type equipment is almost entirely a product of
war-inspired research. A notable exception is the Western
Electric terrain clearance indicator. developed by the
Bell Telephone Lahoratories around 1938,

As its name implies. the Western Eleetric instrument
shows a pilot his distance from the ground. It fills a
lene-felt need in the aviation industry, which has never
had an instrument for just this purpose. The airlines
which had encouraged the development were contemplat-
ing general installation in their transports when the war
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interrupted their plans. Publication of information about
the equipment ceased abruptly, and improvements since
1939 are military secrets. The 1939 product had only
one serious fault. Its maximum reading was 5,000 feet,
not enough for routine airline operations. Otherwise its
performance was altogether satisfactory. Recent in-
formation indicates that models currently in use with the
armed forces are greatly improved. Early postwar pro-
ducts will be even better. and they may well operate up
to the range of a conventional altimeter.

BAROMETRIC ALTIMETER

The instrument that the terrain clearance indicator ang-
ments and may eventually replace is the barometric alti-
meter. Any such general replacement probably will be
slow because the barometric-type instrument is simple,
relatively cheap and. most important, light in weight. It
can indicate any height to which it can be carried. At
moderate altitudes a good altimeter with a careful setting
gives a very accurate reading. But even with the best in-
strument. the barometric altimeter has several inherent
fauls.

Varying weather conditions eause fluctnation in the
pressure of the atmosphere. Flying complicates this con-
dition by moving the altimeter through different types of
weather. Radio contact with the zround is necessary to
make required corrections on the altimeter. Any mistake
in setting shows up as a constant error in true height
except at very high altitudes. This does not matter much
if the altimeter shows that the plane is 25 feet higher
than a true altitude of 10.000 feet. But in bad weather
when a plane is flving close to the ground. and the alti-
meter shows that the plane is 25 feet higher than it really
is, the error can be the difference between landing and
crashing. Adding to this danger is the aporeciable lag in
reading of the conventional altimeter. After a normal
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Fig. 2—Diagram showing frequency modulation wave form.

landing a barometric instrument will still indicate alti-
tude and then gradually settle to a zero reading. Most of
these undesirable operating characteristics can be im-
proved by changes in instruments, improved ground-to-
plane communication, and better route-marking systems.
However, there is one difficulty with the barometric alti-
meter that cannot be overcome. Because it is dependent
on the pressure of the atmosphere for its reading, the
barometric altimeter indicates height above sea level, not
height above ground. Should a pilot get lost in moun-
tainous country, he can easily fly into a peak still think-
ing that he is 5,000 feet from the nearest ground. A
barometric altimeter shows only whether a plane is high
enough to clear the tallest obstruction in the vicinity.
Maintaining such an altitude is sometimes difficult and
uncomfortable except in special aircraft. In bad weather
the problems of blind landing are also of great import-
ance. All the bad characteristics of the barometric alti-
meter combine to make it almost useless for this purpose,
In an effort to obtain an improved type altimeter, a great
deal of work has been done to develop altimeters not
based on the barometric principle.

REFLECTION PRINCIPLES

For many years ships have used the echo of sound to
determine the depth of water below them. Sound travels
slowly enough so that simple stop-watch timing gives the
desired accuracy. The same principle might conceivably
be used for aircraft. However, the high noise level of an
airplane in flight is enough to discourage most investi-
gators from trying to use sound reflection for altitude
determination. Also, the speed of modern aircraft is
near enough to that of sound in air to result in a serious
lag in true reading. Experiments with sound as a reflec-
tion medium have been unsuccessful for just these rea-
sons. A logical next step was the use of radio waves as
a reflection medium. A great many complications imme-
diately become apparent. Ordinary broadcast-band and
short-wave radio signals cannot be used for the type of
instrument required in aircraft. The waves are too long.
A signal transmitted from a low-flying airplane would
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signal remains constant and the
frequency is varied. In this ap-
plication the fact that the mod-
ulation is not affected by
changes in signal strength as-
sumes tremendous importance. The strength of the re-
flected signal depends not only on the height of the air-
plane but on the nature of the ground below. Because
of the frequency modulation, no errors in reading result
from the changes in signal strength. The receiver re-
sponds to changes in frequency only. However, the sig-
nal strength must be above a certain minimum value in
order for the receiver to detect it. It is this minimum
reflected-signal strength that limits the effective range
of the terrain clearance indicator.

OPERATION

The Western Electric instrument is made in three basic
units as shown in Fig. No. 1. Receiver, transmitter, and
power unit can be located at any convenient place in the
airplane, and the indicator is placed on the instrument
panel. The transmitter and receiving antennae are alike.
They are located about 12 feet apart on the underside
of the wing and one-quarter wave length below the me-
tallic wing skin. This location produces a desirable re-
flection of the transmitted signal in a downward direction.
The transmitter operates on a frequency that varies from
420 to 445 megacycles. This variation is produced by
rotating the tuning condenser with a small synchronous
motor driven by a separate, 60-cycle oscillator. The fre-
quency time variation has a saw-tooth pattern. With this
type of modulation the frequency change is directly pro-
portional to time. The time it takes for the signal to
travel to the ground and be reflected back to the airplane
is proportional to the height of the airplane. It is the
frequency difference between the transmitted and re-
flected signals that is measured and changed into height
readings. Fig. No. 2 shows graphically the wave pattern
of transmitted and reflected signals. The receiving an-
tenna receives a weak signal directly from the transmitter
as well as the reflection from the ground. The direct
signal is intentionally reduced in strength to near the
magnitude of the reflected waves. The frequency differ-
ence between these two signals produces a beat frequency
capable of very precise measurement. In this way, the
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very short time required for the signal to travel to the
ground and return is evaluated indirectly by a measure-
ment of an audio frequency.

The amplifier incorporated in the receiver has the spe-
cial characteristic of increasing the amount of amplifica-
tion with increased frequency. Since the beat-frequency
increases with altitudes, and the signal strength decreases,
a fairly uniform output from the amplifier is obtained
over a wide altitude range. In this way, the beat-fre-
quency signal receives the greatest possible amplification
without overloading the equipment at low altitudes. To
prevent fictitiously high readings due to harmonics of
the fundamental beat frequency, controlled negative feed-
back is introduced around the amplifier. At this stage
the signal is strong enough to be fed into the indicator.

The dial that appears on the instrument panel of the
airplane is an electronic frequency counter, calibrated
directly in feet of altitude. Its function is to indicate
the frequency of the interference hetween the signals
picked up by the receiving antenna, and to translate this
beat-frequency into feet of altitude. A semi-logarithmic
scale provides increased accuracy in reading at low alti-
tudes. In order to obtain even greater accuracy, two
ranges are used. A switch provides selection of a zero
to 1000-foot or a zero to 5000-foot range.

When ready for installation, the complete equipment
weighs about 65 pounds. In operation it draws 26 am-
peres at 12 volts from the aircraft electrical system.
Standard radio-wiring connections are used between
units with the exception of the antenna connections.
Here, concentric transmission lines are used and it is
desirable to keep them as short as possible. An installa-
tion suggested by the manufacturer places the trans-
mitter, receiver, and power supply in the baggage

~steady reading that is above the true ground clearance.

The radio equipment is designed to handle reflected sig-
nals up to 16,000 feet. Above 5000 feet the needle goes
off the scale at the high end, and it remains off the scale
until the altitude is near 15,000 feet. Here, though it
may drop back on scale momentarily, it cannot give a
steady, fictitious reading.

At low alritudes the terrain clearance indicator has
some interesting characteristics. In an airplane flying
over a city at a moderate altitude, the needle wavers
somewhat, indicating the height difference between street
level and the roofs of buildings. Over flat country the
needle jumps whenever the airplane passes over a build-
ing or tree. A ship causes the same effect when the air-
plane is flying over water. This phenomenon results
from the slightly direetional nature of the transmitted
signal. In landing, the contour-following characteristics
become very pronounced, and the needle indicates the
ground contour quite precisely. Any airplane which is
dangerously close below another is clearly indicated on
the dial of the upper airplane. Cloud formations do not
cause a false reading.

This simplified deseription of the Western Electric
terrain clearance indicator and its operation does not at-
tempt to suggest the mumber and the difficulty of the prob-
lems encountered in its development. However, the diffi-
culty of the over-all problem is shown by the fact that
the Western Electric equipment is the first commercial
product of its type to be announced. Some of the indi-
vidual research problems encountered were particularly

(Continued on Page 14)

compartment behind the pilot, and the indicator and
range switch on the instrument panel.

PERFORMANCE

Testing of the equipment was carried out in a
standard, airline transport over a wide variety of
ground surfaces. The transmission pattern of the
effective signal was found to be a hemisphere below
the airplane. This transmission pattern results in a
true, ground-clearance reading even when the airplane
is in a steep bank or flying level over irregular ground.
Fig. No. 3 shows this characteristic graphically. The
other performance characteristics of the instrument
also are desirable. Any errors in reading are in per
cent of true reading, if the equipment is properly in.
stalled and adjusted. With all separate errors in the
same direction, a maximum of nine per cent is pos-
sible. ‘There is no lag in reading at any Yime. The
operation of the equipment causes no interference
with ground-to-plane radio, and under ordinary cir-
cumstances terrain clearance indicators of adjacent
aireraft will not interfere with each other. The maxi-
mum possible reading is determined by the type of
terrain under the airplane.

Over most smooth ground the accuracy is excellent
up to 5000 feet. Water is the best reflecting medium,
and sandy ground without vegetation is next. Rough
ground, buildings, forests, and “radio dead” ground
cause the maximum effective reading to decrease. The
result is either fluctuating readings, or short periods
when there is no reading at all. However, up to 2500
feet the accuracy is excellent over any type of terrain.

METER

SELEGTOR FREQUENCY
I MODULATOR

AMPLIFIER

DETEGTOR OSCILLATOR

Fortunately, any error due to bad ground character-

istics results in a fluctuating or fictitiously low read-
ing. No combination of circumstances can cause a
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Fig. 3—Diagram showing circuit and fransmission pattern.
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Cold-Starting Aids for
AUTOMOTIVE DIESEL ENGINES

BY CARLTON H. PAUL

lems encountered in designing a high-speed Diesel

automotive engine. The ability to start is naturally
a prerequisite for an engine whose performance is to be
considered satisfactory, and this starting must be ac-
complished consistently in all types of weather. During
the past few years, the laboratories of the various engine
manufacturers have found numerous methods of aiding
cold starts, but the problem is still of major importance
to both the manufacturers and the armed forces. The pur-
pose of this paper is to present some of the most successful
of these cold-starting aids.

Primarily the characteristics of the engine must be
such that ignition temperatures for the fuel will be
reached in the combustion chamber when the engine is
cranked at its minimum starting speed. All of the aids to
starting, then, will endeavor to raise the air temperatures
to these auto-ignition temperatures. This may be accom-
plished by:

{(a). Cranking the engine faster so that the comparative
heat loss in the combustion chamber will be less;

(b). Using fuel oil or doped fuels with a low auto-
ignition temperature; or

(c). Applying heat.

COLD starting is by no means the least of the prob-

In connection with the first item, it will be of interest
to note that combustion systems of the quiescent type
are inherently easier to start than the turbulent type, due
to the fact that there is less heat loss through the cylinder
walls. Thus a direct injection engine will start more
readily than one with a turbulence chamber.

Assuming, then, that any one or all three of these aids
must be used in cold weather, let us examine some of
the most promising possibilities of each. In such cases,
it will, of course, be necessary to hold two of the three
variables constant while examining the third,

CRANKING SPEED

With the type of fuel and the injected fuel quantity
held constant, and with no heat applied from an external
source, the engine will have a minimum or critical crank-
ing speed at a given ambient air temperature, below
which it will not start. This is because the heat of com-
pression minus the heat lost in the cylinder does not
reach the auto-ignition temperature of the fuel. Now as
the engine is cranked at some speed greater than the criti-
cal, the ignition temperature will be attained and firing
oceurs. Thus the problem arises of how to increase the
cranking speed. A curve of cranking torque versus crank-
ing time at a constant temperature is shown in Fig. No. 1,
and one of cranking torque required to motor the engine
at a constant speed at various temperatures is shown in
Fig. No. 2. It will be noticed that the torque requirements
are at a maximum at break-away when the oil films are
being sheared and that the torque is an inverse function
of the temperature. These demands of a particular engine
must be estimated and consequently a cranking motor of
suitable output selected.
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The electric motor has become the most widely accept-
ed cranking mechanism for the automotive Diesel, pri-
marily because of its small size, light weight, and high
torque output. It does have the disadvantage of being
unable to produce sustained cranking for more than a
few minutes because of discharging the batteries. Cart-
ridge starters have also been used, but have not found
favor because of the short cranking period per cartridge
and because they apply high instantaneous loads on the
engine parts. Small gasoline engines also are used on
some Diesels. They are relatively heavy and bulky, but
do have the advantage, and an extremely important one
at subzero temperature, of being able to crank the Diesel
for a long period of time. The above-mentioned cranking
torque is directly a function of the viscosity of the lubri-
cating oil and it must be assumed that the correct grade
of oil will be used at the low temperatures. The crank-
ing torque may be reduced considerably by diluting the
lubricating oil with kerosene or a similar agent, but such
a solution is not satisfactory when the engine becomes
warm unless the dilutant is volatile, It is interesting to
note in this connection that some aircraft gasoline engines
use this dilution method in cold weather. A certain per:
centage of gasoline is used to dilute the oil before the
engine is shut off and the next time it is started the highly
volatile gasoline is vaporized off the lubricating oil as it
becomes warm, leaving the oil in its original state of
viscosity.

At subzero temperatures, however, it will be found
impractical to select a starting motor of sufficient capacity
to assure starting without other aids, because of the size
and weight of the motor and auxiliary equipment, such
as batteries. Consequently, other starting aids must be

found.

FUEL OIL

The proper selection of fuel oil or the use of doped
fuels will materially aid the starting. First of all, the
fuel oil must be able to flow freely at the starting tem-
perature. It is fortunate in this respect that the viscosity
of most fuels varies inversely with the cetane number,
which has been found to be the most significant variable
as far as starting is concerned. The cetane number is a
measure of the ignition gquality of the fuel. A curve,
showing the cetane number plotted against the ambient
temperature, is given in Fig. No. 3. It will be noticed
that the effect of the cetane number covers a relatively
short temperature range.

In laboratory tests, fuel dopes have been added to the
intake air and some have been quite successful as an aid
to starting. The most promising include amyl nitrate,
chloropicrin, ethyl disulfide, and ethyl ether. From starts
obtained with these additives it was found that they es-
sentially increase the cetane number of a given fuel by as
much as 60 to 70 cetane numbers. The additives are not
mixed with the fuel actually to produce a high cetane
number, but rather are put in the inlet manifold. The
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starts thus obtained could be used to extrapolate the curve
in Fig. No. 3, with the result that for the same starting
time a fuel of approximately 150 cetane number would
be necessary for an equivalent start. Engines have been
started in ten seconds at -10 degrees F. with the addition
of small amounts of ethyl ether in the inlet manifold.
Although this has not been done in field use, the finding
suggests the practicability of a small carburetor which is
attached to the inlet manifold and in which small vials
of ether may be placed to aid starting under extreme
weather conditions. The reason for the effectiveness of
this compound is readily understood from the fact that
the auto-ignition temperature of ethyl ether is about 350
degrees F., while that of a high cetane fuel oil is ap-
proximately 600 degrees F.

The injection of a quantity of fuel in excess of that
injected at full load on the engine has also been found
beneficial, particularly at the lower cranking speeds. The
amount of this excess fuel seems to depend upon the type
of engine. For some turbulence chamber types it varies
from about 30 per cent to 85 per cent more than full
load injection.

APPLICATION OF HEAT

By far the most successful aid to starting, however, is
the application of heat. This may be done in several
ways, such as by preheaters, by intake air heaters, and
by increasing the heat of compression,

Preheaters refer to devices by which heat may be
applied to the motionless engine. Preheating may be ac-
complished by an electrical immersion heater in the
coolant or by a fuel-burning compartment heater which
may heat the coolant or directly Leat the entire engine,
The immersion type preheater offers a considerable drain
on the batteries and is not as satisfactory as the compart-
ment heater in over all usefulness. The compartment
heater is generally considered the most satisfactory aid
tc starting in use at the present time because it can keep
the whole power unit warm. The batteries thus retain a
higher charge, the lubricating oil offers better lubrication
and less resistance to cranking, and the over all starting
ability. of the engine is different from summer operation
only in that the intake air during cranking is cold. The
fuel oil burning compartment heater may have an elec-
trically driven motor to run'its fuel pump and blower,
which will, of course, use a small amount of electricity,
But the blower will apply the heat to all parts of the
engine and the engine compartment, including the lubri-
cating oil system.

It has been found that if a winter hood (canvas cover
extending over hood and down to the ground) is put over
the engine immediately upon stopping and while the en-
gine still retains a considerable amount of heat, a small
wick-type heater placed in the compartment will supply
sufficient heat to keep the engine in good starting condi-
tion for many hours. This arrangement has been used
with good results in weather as low as -40 degrees F.

Heating the intake air has almost become a prerequisite
to consistent starting in subzero temperatures. For an
engine with any fixed compression ratio, the temperature
rise due to compression will be a function of the crank-
ing speed. Consequently, as the ambient air temperature
is reduced at a constant cranking speed, the compression
temperature is also reduced until at some point this tem-
perature does not reach the ignition temperature of the
fuel.

Two separate methods are widely used to heat this air.
One is to place electrical “ribbon” coils between the inlet
manifold and the intake port, while the other utilizes a
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fuel oil spray which is burned in the inlet manifold. Both
types work satisfactorily, but each also has its disadvan-
tages. In the electrical heater an immense amount of en-
ergy must be used to obtain good performance. This
electrical input will range up to five or six thousand watts
for a medium-sized automotive engine and difficulty is
often experienced in keeping the coils from burning out,
This is a tremendous drain on any standard sized bat-
tery. Also, the coils offer a certain amount of restriction
to the inlet air, which is undesirable while the engine is
in operation,

The best starting is probably experienced with the use
of the “flame-thrower” type of heater. This unit mixes
air with fuel and sprays the atomized mixture past a
sparking electrode into the inlet manifold. (A blow torch
works equally well.) The only difficulty experienced lies
in getting enough flame into the manifold to heat the air
sufficiently -and yet not so much that all the intake oxygen
will be burned before reaching the cylinders. Proper
adjustment of the unit usually will rectify this problem.
This type of unit has been proved quite successful in
field use. A typical curve of starting time versus tempera-
ture is shown in Fig. No. 4. These curves readily indicate
the necessity of the heater.

The last method of applying heat to the aircharge (and
probably the least used as far as starting is concerned)
is to raise the temperature of compression. This may be
done in several ways, which will be briefly noted here as
a matter of interest. First, increasing the compression
ratio obviously will raise the temperature, However, this
is undesirable because of the high peak pressures imposed
on the cylinders when the engine is in operation. An.
other method which effectively increases the compression
ratio and which works very well on some engines, is to
close the intake valve at “bottom dead center.” Most
engines have this valve close from 30 to 40 degrees F.
“after bottom center” and as a result lose a certain
amount of compression. For example, if an engine whose
ratio was theoretically 15 to 1 had its intake valve close
45 degrees F. “after bottom center,” its actual ratio might
be about 12.5 to 1. This would make a considerable dif-
ference in the compression temperature.

CONCLUSION

With all these aids in mind, the final conclusion
reached is that the application of heat is necessary for
reliable starting. To keep the engine warm is possibly
the best solution, so that the cranking requirements will
not be great. The weight and size of the starting equip-
ment can thus be reduced. and it is probable that the
engine life will be increased by eliminating the possibility
of scuffing pistons and cylinders because of improper oil
films during the cranking period. :

Radar's Peaceful Cousin
(Continued from Poge 11)

interesting, and their solution showed great engineering
skill and ingenuity.

DEVELOPMENT

No one orpganization is responsible for the entire de-
velopment of the principle or for the product itself.
Pioneer work was dome by Dr. W. L. Everitt of Ohio
State University in 1928 and 1929. However. the elec-
tronic units required to generate the high frequencies
necessary were not available at that time, and no com-
mercial model resulted directly from his work. The final
development work was done largely by Lloyd Espen-
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scheid and R. C. Newhouse of the Bell Telephone lahora-
tories. The first public demonstration of the commercial
product was in 1938. With the threat of war, the equip-
ment was turned over to the armed forces, and the know-
how that had come from its development was applied to
research on radar.

The improved instruments that have been developed
for the armed forces are based on the same principle as
the commercial model. No specific information about
them is available. However, it is known that the basic
operating principle of this type of radio-reflection instru-
ment is different in detail from the true radar. The dif-
ference is significant because the Western Electric type
of device operates accurately at much shorter distances
than a device based on the true radar principle. Postwar
terrain clearance indicators will probably be a great im-
provement over those in service today, but the principle
will be basically the same.

Several improvements were tried on the commercial
model, but they were not reliable enough to use in regu-
lar operation. Further development will undoubtedly
lead to improvements that will greatly increase the use-
fulness of the instrument. A minimum-altitude warning
device is desirable for routine airline flying. Such a de-
vice must give a warning when the plane is closer to the
ground than a predetermined distance. This feature would
also serve as a collision warning., Another desirable im-
provement would be an increase in the effective maximum
reading. At high altitudes there is little need for an in-
strument to indicate obstructions in a hemisphere below
the airplane. By beaming the transmission downward, a
marked increase in effective reading can be achieved.
The use of true radar at extreme altitudes might provide
a practical solution, if the installation does not become
too cumbersome. Improvements in equipment should re-
duce both the weight and the power required. At present
the instrument draws more power than light aircraft
readily can provide. Weight reductions are possible on
all units, and mass-production manufacturing methods
should reduce the price enough to make every private
flyer a potential owner.

THE FUTURE

Postwar aviation will not be the infant industry that
it was in 1939. It will be a giant, powerful by all the
criteria of industrial greatness. And this giant will not
be content to grope blindly in the fog or to suspend op-
erations at the sign of bad weather. The technology of
radio direction and range finding has advanced to the
point where all-weather flying is possible with large air-
craft. Lisht, private aircraft need fear only violent
weather. Devices such as frequency modulation ground-
to-plane phone, radar, range beams, and instrument-land-
ing radio-glide paths will be at the disposal of commercial
aviation in the future. These radio navigation aids all
require ground installations and ground cooperation with
aireraft in flight. Unlike ground aids. the terrain clearance
indicator is a part of the airnlane, and it operates with-
out outside assistance. For the private flyer as well as
the commercial pilot, the added safetv and simplicity
that this instrument brings to flving will be of tremendous
imnortance. Inthe future, the dial of a Terrain Clearance
Indicator may well become as familiar as today’s speed-
ometer in the family sedan.
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The Engineer in the Labor Picture
(Coninued from Page 4)

the manufacture of goods and services in the anticipa-
tion that eventually the employer would make a profit
from the business. The employee was dependent upon the
employer for employment from which the employee
would receive wages and with which the employee
would purchase the necessities of life. It was, therefore,
apparent to Adam Smith that the employer and em-
ployee were both interested in the success of an enter-
rise.
P But Adam Smith did not limit his picture by merely
pointing out that the employer needed his employee
and that the employee needed his employer. Recog-
nizing a fundamental difference in the need of one for
the other, Adam Smith pointed out that the need of
the employee for his employer was more immediate
than the need of the employer for the employee. The
employer, according to Adam Smith, usually had some
reserves. If the employee would not work on a given
day, or even if the employee would not work for a short
period of time, the employer was inconvenienced, it was

true, but he was not necessarily reduced to the question -

of how could he survive. Frequently the employer could
even wait for several years. On the other hand the em-
ployee needed the employer currently. The employee
usually had no reserve; if employment was not forth-
coming regularly, the employee faced the basic problem
of survival. It was, therefore, apparent that the bar-
gaining power of the individual employer was much
greater than the bargaining power of the individual em-
ployee, and the employees were forced to organize in
an attempt to equal the bargaining power of the em-
ployer.

Furthermore, according to Adam Smith, the immediacy
with which the employee needed his employer was so
great that the employees were inclined to use violence
to achieve their. goal. This drive to use violence was
further intensified by existing laws which prohibited the
formation of unions and the use of the strike. Being
forced to violate the law in engaging in any strike, the
employees had little compunction in violating other
laws at the same time.

Eventually, and only as the result of specific legis:
lation, unions were legalized. But for many years after
lawfully organized unions were permitted, it was also
lawful for employers to interfere with the organization
of their employees and even to prohibit membership
in unions as a condition of employment. It was only
in 1932 that the so-called “Yellow Dog” contracts were
outlawed. Subsequently, the National Industrial Recov-
ery Act and the Wagner or National Labor Relations
Act gave employees the right to bargain collectively
through representatives of their own choosing, and at
the same time specifically forbade employers to interfere
with the organization of their employees.

Although the situation has, therefore, changed to
some extent since the time of Adam Smith, it is still
true that employers and employees are mutually de-
pendent upon each other, and it is likewise still true
that the employee has a more immediate need for his
employer than the employer has for his employee.

HISTORICAL APPRAISAL OF UNIONS

The history. of the growth and development of trade
unions in all parts of the world supports the follow-
ing conclusions. In the first place, membership in
trade unions tends to fluctuate in accordance with the
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fluctuation of the business cycle. Specifically, unions
grow in memhership during the upswing of the busi-
ness cycle, and decliné in membership during the en-
suing depression. At no time, however, does organized
labor disappear completely. Secondly, attempts to out-
law unions and attempts to drive the organized labor
movement underground merely result in increased vio-
lence in labor disputes. Third, because of the human
errors on the part of management, unions will play an
important role in any system of free enterprise. It is
only under some form of totalitarian government that
unions can be suppressed. Fourth, the unions exert more
influence in the economic system than the number of
union members indicates. Most collective agreements
cover non-union as well as union employees of a given
company. In addition, non-union employers tend to
base wages, hours, and other working conditions at or
above the level prevailing in the unionized companies.
Fifth, no employer can influence his employees to remain
unorganized merely by paying higher wages or operating
shorter hours than union plants. The urge for organiza-
tion springs from psychological as well as material causes.
In any aggregation of individuals, many minor irritations
or frictions will develop. It is most difficult to discover
and correct the minor irritations when no organization
of employees is present. It should be noted that during
the "Twenties especially, many companies found it de-
sirable to form plans of employee representation or works
councils in order to seitle the day-to-day grievances.

CURRENT FUNCTIONS QF UNIONS

From this brief statement of the growth of labor or-
ganizations, we are led to an examination of the function
of unions. Although there have been some organizations
of workers formed for the purpose of overthrowing the
existing economic system and substituting a different one,
and although there may be some members of organized
labor who have such views, the major unions existing
today, and those which will continue, desire to maintain
and strengthen the present economic system. Within this
economic system such unions hope to derive for their
members the four fundamental goals of higher wages,
shorter hours, better working conditions, and the prompt
and favorable settlement of specific grievances,

From the employer’s point of view, the unions can per-
form a function which will be of assistance to manage-
ment. With proper organization and under effective
leadership, the unions can provide a return channel of
communication between employer and employee. The
employer’s organization — the hierarchy of foreman,
superintendent. general manager, and vice president—
operates effectively in transmitting orders from top man-
agement to individual workers. This organization may
also transmit policies, but frequently the milk of human
kindness in the basic policies of top management has
curdled by the time it is transmitted from foreman to
worker. Such conditions cannot be brought to light by the
line-and-staff organization set up by management, Tt is
only through some organization of employees that top
management may learn where its policies have soured or
where there is a wide variation between policy and
practice.

The development of this second channel of communica-
tion from employees to management may develop from
its original, but somewhat negative, use in settling griev-
ances into a positive instrument of labor-management
cooperation, or into what is sometimes referred to as in-
dustrial democracy. During the war there have been
many attempts to establish within various companies
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joint committees of employees and management for the

purpose of discovering methods of improving and in-
creasing production. These committees have been called
many things, but their most polite names have been War
Production Drive Committees, Labor-Management Com-
mittees, or Union-Management Committees. It appears
that most of these committees have failed to perform to
the satisfaction of the company, the union, the govern-
ment, and the public. In the widespread failure of these
plans it is easy to overlook the previous success of labor-
management cooperation. These recent failures appear
to have resulted largely from the fact that these commit-
tees were usually forced upon either the union or the
company. It should be apparent that such cooperation
cannot be expected to work satisfactorily during the first
year, or even during the first few years, after collective
bargaining is established in a given plant. Labor-man-
agement cooperation should be the logical outgrowth of
a somewhat lengthy and comparatively peaceful period
of collective bargaining, Such committees can only
function effectively when there is mutual respect and con-
fidence between the management of the company and the
officers and members of the union. Labor-management
cooperation is the eventual and long-time function of
unions which will stress the mutual dependence of em-
ployer and employee after the difference in immediacy of
need has been offset by approximate equalization of
bargaining power.

LABOR LEGISLATION

The laws affecting relationships between employers
and employees are many and varied. If there is any pat-
tern in our labor legislation it approximates that of a
crazy quilt. In order to understand these varied pieces
of legislation, it must be understood at the beginning
that there is one group of laws affecting industrial rela-
tions of railroads and another affecting industrial rela-
tions in other industries. The labor legislation affecting
railroad managements and employees will not be dis-
cussed here. The general legislation mentioned below is
of little interest to this special case.

The specific federal legislation which affects industrial
relations in most industries except railroads is based on
the constitutional authority of Congress to regulate inter-
state commerce, The administrative agencies set up under
these acts have stretched the definition of interstate com-
merce, but many of these extensions by the administrative
bedies have not been confirmed by decisions of the Su-
preme Court.

National Labor Relations Act: There are two pieces
of legislation which have some bearing on the problem
of labor organization. The first and more important of
these is the Wagner or National Relations Act of 1935
establishing the National Labor Relations Board com-
posed of three members. This Board and its Regional
Directors have no jurisdiction over matters such as wases,
hours, or working conditions; it is specifically forbidden
to arbitrate or conciliate disputes. The only disputes
between employers and employees which can be handled
through this Board are those over unfair labor practices
by employers, the definition of an appropriate bargain-
ing unit, and the choice of bargaining representatives.
Frequently this latter activity results in the holding of
an election among the emplovees of a plant to ‘deter-
mine which if any union should represent the employees.

In considering the operation of any law, it is not as
significant to attempt to interpret the law itself as it is
te interpret the decisions made under the law. This means
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that one cannot say what a law means until the courts
have interpreted it. In other cases where a law establishes
an administrative group such as the National Labor Rela-
tions Board to administer an act, one does not know what
the act means until the board has established its own
interpretations and the courts have confirmed these inter-
pretations.

There has been a considerable turnover among the three
members of the National Labor Relations Board, and
turnover of policy has followed closely on turnover of
the Board. For a.short while, for example, the National
Labor Relations Board held that it was proper for man-
agement itself to join unions to bargain with itself. The
Board held that supervisors were employees and, there-
fore, entitled to the protection of the Act. In the last
year, however, the Board has reversed its policy and has
refused to recognize unions of foremen and supervisors.
This reversal of policy was influenced largely by the
realization on the part of two members of the Board that
management can hardly bargain with itself, and that fore-
men and supervisors are really a part of management.

Most engineers, however, do not hold supervisory
positions, This is especially true in a large engineering
department. In such cases the engineers are not engaged
in the hiring or firing of other employees nor are they
part of the management of the company. Only the chief
engineer or the head of the engineering department would
come in this category. The bulk of the employees in the
engineering department are classed as professional em-
ployees. As such they are, I believe, entitled to the pro-
tection of the National Labor Relations Act although this
matter has not been finally adjudicated by the National
Labor Relations Board. In most contracts the employees
of the engineering department are specifically excluded.
However, it must be recognized that there is a growing
pressure for unionization of such employees.

Wages and Hours Act: Another Federal Act which
should be examined is the Wages and Hours, or Fair
Labor Standards Act of 1938. The purposes of this Act
are to establish a minimum rate of pay for employees
engaged in work affecting interstate commerce and to
require the payment of one and one-half times the regular
hourly rate for work performed in excess of 40 hours
per week.

This Act has an important bearing on compensation of
engineers because it excludes from its requirement for
overtime compensation, “any employee engaged in a
bona fide executive, administrative, or professional
capacity.”

The definition of a professional employee is as fol-
lows:* any employee who is—

(A) Engaged in work—

1. Predominantly intellectual and varied in character as
opposed to routine mental, manual, mechanical, or
physical work, and

2. Requiring the consistent exercise of discretion and
judgment in its performance, and

3. Of such a character that the output produced or the
result accomplished cannot be standardized in rela-
tion to a given period of time, and

4. Whose hours of work of the same nature as that per-
formed by non-exempt employees do mnot exceed 20
per cent of the hours worked in the work week by
the non-exempt employees; provided that where such
non-professional work is an essential part of and
necessarily incident to work of a professional nature,
such essential and incidental work shall not be
counted as non.exempt work; and

* United States Denartment of Lahor, Wage and Hour Division, Regula-
tions Defining and Delimiting the Terms “Any Ewmployee Emploved in a
Bona Fide Exeeutiues, Administrative, Professional, ov Local Retailing
Capacity, or in the Cabarity of Outside Salesman,” Title 29, Chapter V,
Code of Federal Regulations, Part 541, December, 1940.
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5. {a) Requiring knowledge of an advanced type in a
field of science or learning customarily acquired by a
prolonged course of specialized intellectual instructio.n
and study, as distinguished from a general academic
education and from an apprenticeship, and from
training in the performance of routine mental, manual,
or physical processes; or

(b) Predominantly original and creative in character
in a recognized field of artistic endeavor as opposed to
work which can be produced by a person endowed
with general manual or intsllectnal ability and.train_
ing, and the result of which depends primarily on
the invention, imagination, or talent of the employee,
and

(B) Compensated for his services on a salary or fee basis at
a rate of not less than $200 per month (exclusive of
board; lodging, or other facilities); provided that this
subsection (B) shall not apply in the case of an_em-
ployee who is the hiolder of a valid license or certificate
permitting the practice of law or medicine or any of
their branches and who is actually engeged in the practice
thereof.

In interpreting this definition it must be realized that
the individual under consideration must meet all of the
tests and not one or some of them, There are comparable
definitions for executive and administrative employees
who also do not receive time and one-half payment for
hours worked over 40 in any one week.

It should further be recognized that these standards
prescribed by this Act and the Wage and Hour Ad‘minis-
trator are minimum standards. As far as this Act is con-
cerned, therefore, employers may pay higher minimum
wages, pay overtime for hours worked over a smaller
number than 40 in a week, and may even pay overtime
to all of its employees. This Act does not forbid such
practices, but it does not require them. The Act does
not affect the organization of employees or disputes be-
tween employers and employees.

State Legislation: Activities of firms engaged in intra-
state commerce are subject only to state legislation affect-
ing employment relations and conditions. It must be
realized, however, that firms engaged in interstate com-
merce must also conform with state laws if the state laws
set higher minimum conditions than those imposed by
federal act. An examination of state legislation, how-
ever, must be omitted from this discussion.

Special Wartime Legislation: Employer-employee re-
lations are further complicated by special wartime legis-
lation and agencies. Because of the emergency these
special pieces of legislation affect all employers regard-
less of whether they are engaged in interstate commerce
or not. It must further be realized, however, that even
these wartime acts do not apply to the railroad industry.

Under this category of special wartime agencies, it
is most important to examine the structure and function
of the National War Labor Board which was established
by Executive Order No. 9017 issued January 12, 1942.

The National War Labor Board consists of 12 mem-
bers—four representing the public, four representing the
employees, and four representing the employers. The
function of this Board is to settle labor disputes which
cannot be settled in any other manner.

From the outset the National War Labor Board was con-
fronted with the necessity of developing a national wage
policy. A temporary solution was found in the formula
of the “Little Steel Decision.” Subsequently the activi-
ties of the National War Labor Board were expanded to
include not only the settlement of disputes between em-
ployers and employees but to assist in the stabilization
of wages by handling requests to increase wages in con-
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formity to the stabilization program of Congress and the
President and the “Hold-the-line” Order of the President.
The Board has also established Regional War Labor
Boards which handle the same functions as the National
War Labor Board and are based upon the tripartite panel
plan with public, employer, and employee representatives.

It should be noted that usually the National War Labor
Board and the Regional War Labor Boards handle prac-
tically all disputes between employers and employees ex-
cept disputes arising over what union should represent
what employee. Although in some cases the Board has
decided this question too, there has been established
récently a definite policy to leave such disputes to the
National Labor Relations Board if the company is en-
gaged in interstate commerce. In other cases the National
War Labor Board will handle these disputes also.

The salaries of most engineers, however, come under
the jurisdiction of the Commissioner of Internal Revenue.
In the regulations issued by the Office of Economic Sta-
bilization, which implements the Economic Stabilization
Act, the National War Labor Board was given jurisdiction
over all wages defined as payment on an hourly, daily,
or unit hasis, and over all salaries not in excess of $5,000,
if employees receiving such salaries are not classed as
executive, administrative, or professional, in the mean-
ing of such definitions under the Wages and Hours Act.
In addition, the National War Labor Board has jurisdic-
tion over salaries not in excess of $5,000 even for execu-
tive, administrative, or professional employees when
such employees are represented by a bona fide collective
bargaining agency. The Commissioner of Internal Reve-
nue was given jurisdiction over all salaries over $5,000
and salaries of less than $5,000 for executive, adminis-
trative, and professional employees not included in a
collective bargaining agreement. It appears, therefore,
that the salaries of most engineers are included in the
jurisdiction of the Commissioner of Internal Revenue
since they are executive, administrative, or professional
employees and not part of a collective bargaining unit.

ORGANIZATION OF ENGINEERS FOR COLLECTIVE
BARGAINING

There are several current efforts being made to organize
engineering employees. The American Federation of
Labor has chartered the International Federation of
Technical Engineers, Architects and Draftsmen’s Unions,
and the Congress of Industrial Organizations has char-
tered the Federation of Architects, Engineers, Chemists,
and Technicians. Both of these groups are relatively small
at present. In addition, it is reasonable to expect that
other unions will attempt to expand their coverage te
include the engineering employees. Thus in the steel in-
dustry the United Steel Workers of America might at-
tempt to bargain for the engineers, in the aircraft and
automobile industry either the International Association
of Machinists (A. F. of L.) or the United Automobile,
Aircraft and Agricultural Implement Workers of Amer-
ica (C.I.0.), in the oil industry the Oil Workers’ Inter-
national Unjon,

This variety of bargaining representatives emphasizes
the widespread conflict between the craft and the indus-
trial types of labor organizations. In a craft union, mem-
bership is limited to employees performing a given
type of work. In an industrial union, membership is lim-
ited to employees of a given industry. The craft union
type of organization means that management must deal
with a large number of unions in a given plant. In the
past the craft union type of organization resulted in the

(Continued on Pagc 18)
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DEATH TAKES JAMES A. B. SCHERER

R. JAMES A. B. SCHERER, president of Throop Col-

lege of Technology from 1908 to 1920, died in Santa

Monica on February 15, 1944, Death came after a long
illness.

Dr. Scherer was born in Salisbury, North Carolina,
May 22, 1870. He held degrees from Roanoke College,
the University of
South Carolina and
Pennsylvania  Col-
lege. During his life-
time Dr. Scherer
was an historian
and a prolific writ-
er, as well as a col-
lege administrator.
In earlier vears he
taught school in
Japan where he was
married in 1897. In
World War I, he
was active in war
work, being a mem-
ber of hoth Nation-
al and State Coun-
cils of Defense and
a special representa-
tive of the United States Shipping Board. After leaving
Caltech he was director of the Scuthwest Museum for
a number of years. Thereafter he devoted himself to lec-
turing at various universities and colleges, to wriling,
and to travel,

Dr. Scherer is survived by his widow, Mrs. Bessie Brown
Scherer, a daughter, Mrs. Isobel Mosher, and a son,
Dr, Paul A. Scherer, who is now in Washington as head
of the transition office of the National Defense Research
Couneil.

In a tribute to Dr. Scherer, Dr. Robert A. Millikan
stated, “Dr. Scherer did a great job in the early days of
the development of California Institute of Technology.
He was essentially a crusader who shared the vision of
the trustees as to possibilities here in the way of serv-
ing the interests of this community and this nation, and
when there was as yet practically no money in sight
needed to do the job, he kept beating the tom-toms as to
the opportunities and possibilities that lay ahead. At
that stage, it took such a man as he was, a man of gre&f
enthusiasm, of great devotion, of great talent as a public
speaker and also as a writer, to keep the flame going in
this community under discouraging circumstances and
with a pathetically small supply of fuel in sight to feed
that flame. He did a yeoman’s service at the most critical
hour which any institution ever goes through, an hour at
which the great majority of similar enterprises flicker and
die. All honor to one of southern California’s pioneers.”

JAMES A. B. SCHERER

California Institute

of Technology

ALUMNI SEMINAR
April 16, 1944
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DEAN HINRICHS PASSES
IEUTENANT Colonel Frederic W. Hinrichs, Jr., dean

of upper classmen at the California Institute of Tech-
nology, passed away February 16, at a Pasadena hospital
after a brief illness. Colonel Hinrichs was born in Brook-
lyn, New York, November 3, 1878. He received the Bache-
lor of Arts degree from Columbia University as of the class
of 1899. In 1898
he was appointed
to the United States
Military  Academy
at West Point, and
upon his gradoation
in 1902 was com-
missioned a gecond
lieutenant of artil-
lery, He later trans-
ferred to the ord-
nance hranch of the
Army, in which ser-
vice he remained
until his retirement
as a captain in 1910.
From 1910 to
1917 he held the
position of associ-
ale professor of ap- ‘
plied mechanics at the University of Rochester. Upon the
entrance of the United States into the last World War,
in 1917, he was recalled to active duty in the Army and
served until his final retirement in 1919, with the rank
of lieutenant colonel.

In 1920 he joined the staff of the California Institute
as professor of applied mechanics, and in 1923 was ap-
pointed dean of upper classmen, holding both of these
positions at the time of his death.

FREDERIC W. HINRICHS, ]R.

Colonel Hinrichs was a member of the Association of
Graduates of the U. S. Military Academy, the Army Ord-
nance Association, Phi Delta Theta fraternity, the Ameri-
can Legion, the Sons of the American Revolution, and, in
Pasadena, the Annandale Golf Club, the Pasadena Town
Meeting, the Twilight Club, the Athenaeum, and the
Board of the Neighborhood Church.

He is survived by his wife, Marie Honeycutt Hinrichs,
his son, Colonel John H, Hinrichs, and by five grandsons,
John H., Jr., and Robert, sons of Colonel John H. Hin-
richs; and Frederic W., IV, Leslie Witherspoon, and
Malcolm Speer, sons of the late Lieutenant Frederic W.

Hinrichs, TIT, U.S.N.R.

The Engineer in the Labor Picture
(Continued from Page 17)
organization of skilled trades but made little advance
in the semi-skilled and unskilled classifications. The

industrial type of labor organization, on the other hand,
has secured the bulk of its membership from the un-
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skilled and semi-skilled classes and has tended to raise
minimum wages, often with no increase in wages for the
skilled group. This results in a narrowing of the wage
differentials and fails to benefit the skilled workers who
have more bargaining power than the semi-skilled and
unskilled groups.

It is of special interest to engineers, and to those en-
gineers who are professional employees rather than execu-
tive or administrative employees, that the American So-
ciety of Civil Engineers has established committees on
employment conditions which can become bona fide col-
lective bargaining agencies.™™

The eventual character of these committees, like the
character of any other group of individuals, will depend
largely upon the men who join. In addition, the char-
acter of the group will be affected by the attitude of
management toward it, If the activities of this group are
opposed as intensively as organizations of other em-
ployees have been fought in some cases, it is likely that
the employees will quickly learn how to fight back. It
has been observed that unions reflect the managements
with whom they deal.

** See editorial by Professor Franklin Thomas, page 3 of this issue,
Engineering and Sciesice Monthiy.

WINS CREDIT FOR ROCKET GUNS

ROM an advanced Allied headquarters in New Guinea

came credit for the Californita Institute of Technology
in the disclosure that the new secret weapons that blasted
invasion paths of Americans in New Britain were “multi-
barreled rocket guns.”

“Consisting of rocket tubes mounted in banks on
‘ducks’—amphibious trucks—and other small craft, their
blazing barrages paved the way for successful landings
on Arawe and Cape Gloucester in western New Britain,”
wrote Ralph H. Teatsorth, United Press correspondent.

The newspaper story went on to say that during ex-
periments in 1942 at the California Institute of Tech-
nology the idea was conceived of mounting rocket tubes
on “ducks” for use in landing operations.

War Correspondent Teatsorth stated that he witnessed
the first use of rockets in an amphibious landing when
he rode into Arawe Harbor December 15 on a “duck.”
Two hundred and forty rockets were fired in four min-
utes, blasting every square foot of landing beaches.
There was a great swish and burst of flame as they were
fired, but it was not hard on the ears like a naval bar-
rage. Lieutenant W. Donald Beaver who commanded
the “duck” said that they were going to prove that the
rocket is a greal weapon.

BASKETBALL
By HAROLD Z. MUSSELMAN*

FTER a mid-season slump, the Caltech baskethall

team rallied to win five of the last six games, and
finished the season with a record of seven victories and
eight defeats.

Playing a schedule of 15 games with the strongest teams
in southern California, the summary is more impressive
than it may appear at first glance. The Beavers trounced
Redlands twice, split even with U.S.C., U.C.L.A., Occi-
dental, Pepperdine and Camp Santa Anita, dropped two
to Los Alamitos Naval Air Base and bowed to March
Field Army Air team in the single game plaved them.
Even though the Southern California Conference has been
suspended for the duration. the engineers. nevertheless.
claim the unofficial Conference championship in win-
ning three out of four games with Conference opponents.

*Acting director of physical education.
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The major teams in southern California were very
evenly matched this vear, and in all Caltech games, the
final scores were close, with the victory going to the
team that was “hol.” In only three games were there
mare than 10 points between Tech and the opponents,
while two games were won by two points.

Coach Carl Shy produced the finest basketball team
in the history of the school. All the members of the
squad were fine floor men, good ball handlers and excel-
lent shots. Co-Captain Dean Chapman, while a marked
man in every contesl, retained his high scoring laurels
with an average of 15 points per game. But for the first
time other men helped carry the scoring load. for diminu-
tive Hugh West averaged 11 points and Co-Captain Paul
Nieto seven.

Letters were awarded to 10 men—Co-Captain Dean
Chapman and Hal Ball centers; Hugh West, Stuart Bates,
Willard Smith and Bernard Wagner forwards; and Co-
Captain Paul Nieto, Jerry Lamb, Ross Dana and Jack
Cardall guards. All except Chapman are V-12 men.
Chapman and Smith graduated in February, while Lamb
and Dana will have graduated before another baskethall
season rolls around.

The results of the games are:

Cal- Teeh oo iininnciAB Camp Santa Anita . 34
Los Alamitos .............62 5% i TP —
Cal Teeh oo A HSE =55
UCLA ... ... ....58 Gl ok oossana 41
Camp Santa Anita .51 Cal Tech 41
Occidental e B Cal Tech 4T
Los Alamitos e 5 Cal Tech .. .08
UsSC ... Cal Tech . . .36
Peppnrdme - Cal Tech . AT
Cal Tech .. ; Redlands ... ....50
Cal Tech . ... UCLA, i .36
March Field Cal Tech ... .56
Cal Teeh oivnn i i Occidental ..... .40
Cal Teeh oot Reédlands ...comiveia 39
Cal Tech ... Pepperdine ... 40

INDUSTRIAL RELATIONS SUPERVISOR
Lee W. Ralston.

7. former supervisor of trade and

industrial teacher training for the California State De-
partment of Education. has been named supervisor of
industrial relations for the manufacturing and repair
department. Westinghouse Electric and Manufacturing
Company.

In his new post. Mr. Ralston will be respon-
sible for company-
employee relations
at the headquarters
at Emeryville, and
also the branches
located at Los An-
geles. Portland,
Seattle and Salt
Lake.

After  receiving
his B.S. degree in
mechanical engi-
neering from the
California Institute
of Technology, Mr.
Ralston took gradu-
ale courses in voca-

tional education at
LEE W. RALSTON the University of

California at Los
Angeles and at Berkeley. In 1927 he joined the Stand-
ard Oil Company of California, leaving in 1937 to be-
come dean of Coalinga Junior College. He joined the
California State Department of E&ucation in 1941, serv-
ing there until he joined Westinghouse.
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CAMPUS FIRE DEPARTMENT

The Caltech campus is now equipped with a fire station
which was originally established as a civilian defense
measure, hut which is now to become a permanent fea-
ture of the grounds. The fire house, which was recently
constructed, houses two fire trucks and an inhalator ap-
paratus. One of the trucks, donated by the Pasadena Fire
Department, pumps 750 gallons of water per minute;
the other truck, which is the property of the Office of
Civilian Defense, pumps 500 gallons of water per minute.

The fire crew, under the leadership of Ray Kingan, has
heen de51gnated by the Chief of the Pasadena Fire De-
partment as one of the most efficient in the city. There
are 60 V-12 men and 16 graduate students in the crew
and they hold weekly fire drills. Each man is assigned
definite duties, and many of them have received exten-
sive training in fire fighting and inhalator operation
from the City Fire Department. Each man is equipped
with a gas mask. :

There are occasional city-wide drills in which the cam-
pus fire department is called upon to go to various parts
of the city. There has been no occasion as yet for the
crew to put out a fire on the campus, but in that event
it should be brought under immediate control with the
excellent equipment and an efficient crew available,

Engineers for the American Service Forces
(Continued from Page 8)

ter, Private Johnson and brother soldiers from many
walks of life and every section of the nation are meta-
morphosed from civilian individualists to engineer sol-
diers, members of a military team, If all goes well, each
should emerge from his tour of military duty a better
man physically and professionally, strengthened by out-
door life and exercise, fortified by new construction ex-
- perience and the ability to work smoothly as a member
of a unit. Many will be better equipped for the pursuit of
peacetime occupations after the war than before.

The Corps of Engineers and the Army Service Forces
have benefited too, by enlisting the strength, knowledge,
and support of a technical American, who can say, with
pride, “We engineers were in it up to our ears,” as evi-
denced by favorable reports from former E.U.T.C. units
now well distributed throughout the world.

YEARBOOK ANNOUNCEMENT

Due to wartime conditions the Big T will not be pub-
lished this year. However, a 48-page booklet will be
printed which should be of interest to all alumni. Tt will
feature pictures of the V-12 activities on the campus, the
usual student body pictures, and the graduation cere-
mony. Anyone interested in obtaining a copy of this
yearbook may do so by sending one dollar to the Year-
book Editor in care of the Institute.

ALUMNI SEMINAR

The date of the 1944 Seminar is Sunday, April 16.
Due to travel difficulties the Seminar Board decided to
hold the event for one day only with a program similar
to the 1943 Seminar.

Four interesting lectures are being planned. Since the
lecture rooms can accommodate only 200 persons, visitors
may not be invited this year. Lunch will be served at
the Athenaeum. Save the date, and plan to be there.
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CALTECH MEN IN SERVICE

The following list is known to be incomplete and inaccurate.
Please send corrections immediately to the Alumni Office, 1201 East
California Street, Pasadena 4.

Name Class Rank Service Location

Ackerman, J. B..______ 38 Major U.S.A. Washington, D. C.

Albach, W. H.______._ 37 Lt USN. =

Alktee, W. H.__ wen-"29 Major US.A. N. Carolina

Alford, J. Lo _...'42 Lt U.S.N.R. San Diego

Allen, P, H., Jr._ ..'42 Ens USN.R. *

Allyne, A, B.___. .26 Major US.A.  Dallas

Altmaier, R. D.____.__"'42 Ens. U.S.N.R. Washington, D. C.

Altman, W. W, __ ..’27 Lt. Cmdr, US.N.R. Livermore

Anderson, D. W.______'32 * U.S.A. *

Anderson, M. M.______"31 * USN.R. *

Andrews, R-A ________ 42 * US.A. Glendale

Antonenko, B. P._____39 * US.A. Illinois

Arnold, D. R.___ ..'43 Ens. USN.R. Washington, D. C.

Arnold, J. K.... .41 Capt U.S.A. Hawaii

Ashley, C. L..._. .26 Lt USNR.

Ashworth, T., Jr...___. 49 * U.SN. K1llr:d Navy plane
crash 10/41

Atherton, T. L.______..__ '25 lst Lt. US.M.C. San Diego

Atkins, E. R, Jr..._.._43 * USNR. *

Atkinson, T. G._____._’42 Ens US.N.R. Virginia

Aultman, W. W.________ 27 Lt * San Francisco

Baird, R.Co.___ . 40 * US.A. *

Batnes, D, P.___ ..'30 Lt Col U.S.A. Towa

Barnes, O.H.__ .26 US.A. Overseas

Barnes, S._______ .36 1st Lt. US.A. Washington, D. C.

Bartletr, E. R, Jr __'42 Ens, USN.R. *

Bashor, R. H.____ _.C43 % U.S.N.R. Overseas

Baskin, A. C._. .37 Lt USN. *

Bassett, J. V._._ __'41 * US A *

Bauer, F. K.___ 42 0 US.A. Santa Anita

Beakley, W. M._______ '35 Lt US.A *

Beardsley, G. F._______ 39 * US.N.R. *

Beckstead, M. W._._.__'43 * USN.R. *

Benioff, B._______ * U.S.A. *

Bennett, E, P.__ * U.S.A. *

Bcnnr:tt, R.L.. U.S.A. *

Benton, R. S.._ U.SN.R. New York City

Bergren, W. R._ US.A.  Georgia

Bernstein, T. I._____ ex-'33 US.A. California

Berry, FL A, Jr._______ 37 Lt USN. *

Berry, W. L.__________ 9 * US.A. *

Best, C. W.__.________ 36 * U.S.A. Utah

Bewley, J. W.. _43 0 USNR. *

Biglow, J. O._._ .40 Lt USN. *

Billman, G. W. _’'41 Lt USNR. *

Blayr.cy, J A 43 * US.A.  North Carolina

Blue, JJ H.______.__ _'37 Capt USMC Overseas

Blumenthal, W. D.____'42 * US.A. *

Bolen, T.M._.__....__ ’37 Lt US.A. Salinas

Bolster, C. M.__ _’'36 Cmdr. U.S.N. Washingron, D. C,

Bonell, J. A._ . -’38 1st Lt. US.A.  Ft. Lewis

Boothe, R. H._. 36 Lt. (G.g) USN.  California

Bower, M. M._ .27 - Major US.A.  Washington, D. C.

Boyd, J....____ _"27 Lt. Col US.A.  Washington, D. C.

Bowler, G.E..___ 32 L. USN. *

Brz.ckcn G.R._ 43 0 * USNR *

Bragg, R.M.____ 43 US.A.  Florida

Brice, R. T..____. .’37 Lt Col US.A. Overseas

Bridgland, E. P.__ -’43 Fle. Lt R.C.A'F. Canada

Brose, F. M._____ 40 ¥ US.A. Arizona

Brown, E L._.____. 43 U.S.A. *

Brown, G. H., Jr..__.__'43 * USNR. *

Brown, W. A.___.__ 41 0* US.A. *

Brown, W.H.______ 43 USN.R. *

Bruce, S. C.________ 41 * US.A, Texas

Brunner, M.._______ .25 Lt. Col US.A. Virginia

Buchanan, J. W.____ S Usa. *

Burleigh, R.___________ 40 * USN. *

Bungay, R.H._.....___ 30 Capt. US.A. *

Bunker, E. R., Jr.._____ 43 * US.A. *

Caldwell, N.H.___.____ 41 * USA.  *

Callaway, W. F._______ 42 Lt.(j.g.) US.N.R. Overseas

Capra, . R.__._____.__ ‘18 Col. US.A. Overseas

Carberry, D.E._____ __ 30 Lt. U.S.N. San Francisco

Carlmark, C. W.____.__ 41 * US.A. *

Campbell, R. S, .. __ 37 Lt. (.g.) U.SN.  Overseas

Campbell, D. C.__...__ ‘41 Lt U.S.N.R. Maryland

Carlton, Jo.ooo..._____ 39 Lt US.A,  Texas

Carr, E. A ___________ '42  Lt. USN.R. *

Carrick, T. H...__...__ 34 Capt US.A. Montana

Carstzrphcn C.F..... 39 Lt U.S.N.R. QOverseas
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Casserly, F.G._______
Chastain, J. A -_._.___ '
Childberg, G. L '

Christianson, W, L._.__ '43

DeVoe, Jay ]
Dewdney, H. S

Dilworth, J. A..._.... 40
Dixon, B. A., Jr.__.___ '38
Dobbins, W. E.__.__.__ *41
Du Fresne, A. F.___..__ 38

Durrcnber.ger, R.W....'41

Easley, S. J.oc.______. '41
EBdwards, G. L._..__.__ 41
Edwards, M. W._______"26
Eiliott, T. Do - 42
Ellis, A. T __._._ '43
Ellison, W. ., Jr... -~ 37
Ellsworth, R B, __ 41
Elmer, D. Ao ___.__ '43
Engelder, A.E...______ '35
Engelder, P. O..__._._. ‘39
Evans, B. G.__.___.___ ‘23
Evans, T.H.__._______ ‘29
Farman, I.__.._______. 26
Fischer, C. F.___ ____. '40
Flavel lLE. W..._______ 43
Fleck, F A ... 42
Fleming, M. K., Jr.____ 36
Fleming, R. E...__ .. 40
Forward, R. B.._ .. __. 38
Foster, G. P.__._______ 40
Francis, R. M.________. 43
Fulton, R.F.__.__.____ ‘39
Gally, S. K. _..______ 41
Garner, H. K..._______ 43
Gentner, W. E. _____._"40
Gibbons, R. M._______ '42
Gillette, W ___.____ ‘42
Glockley, R.__._...___ ‘26
Graham, H. K.________ '43
Gramatky, F. G ’
Graul, D.P.._ . __ . .
Green, W.M.________.
Grifin, R. H._ .. __
Grimes, W. B

Griffith, G. D.._______ K
Gruen, H._____._______ K
Guillou, A. V., Jr. '
Gulick, H.E._.___

Hanger, W. M.__
Hanson, L. A.___
Hardin, P. V.. ____ !

Harper, T.S.________. '

Hartis, H R..__._ .. 22
Harrison, K. J._ ...
Harshberger, J. D..

Hatcher, D._._____ _'34
Haymond, C. D..__..__"43
Hebel, F.___________._ "34
Hayward, R.E._______ 38
Hendrickson, W. J._.._ 42
Hijaet, J.B.__.._.____. 41
March, 1944
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Overseas
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Opverseas
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‘Canada

Alabama

Washington, D. C,

Overseas
Overseas
Florida

N. Carolina
*

Maryland
*

Sacramento
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Pasadena

*

Missouri
Ft. Lawton
California
Pasadena
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. Florida
Washington, D. C.

N. Carolina
Overseas
Connecticut
Texas
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Washington, D. C.
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Massachusetts
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N. Carolina
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N. Carolina
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Seattle
Overseas
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Phoenix

. Virginia

Colorado

New Jersey

Killed at Pearl
Harbor 12/7/41

Texas

Ann Arbor

Arizona

Hines, M. E.___

Hunt, C._______

Jackson, A. M._
Johns, R.R.___

Joujon-Roche, J. E
F

Krick, Irving P

Levenson, B. D
Levet, MUN._.____.__."39

Llewellyn, F. E._____

Lovett, B. B. C

Macartney, E. J.___
MacDonald, R. G..
MacKenzie, D. C._.___."22
MacKnight, R. H._..._’
MacRostie, W.____ !

Mathews, T. E., Jr
Matson, J., Jr..._

McClain, J. F., Jr..
McConnell, C. L

McKibben, P. ..

Ist Lt.

Major
Ens.

1st Lt.

Lt.
Major
Ens.

Capt.
*
Ens.

Major
Major
®
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Lt.
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Terminal Island
Washington, D. C.
New York
9vcrseas

San Pedro

. N. Carolina

Overseas
Overseas
*

*
Oregon
*
*

California
*

Overseas
Ovetseas
*

*

Virginia
Oregon

San Francisco
Mississippi
Ohio
Pasadena

Overseas
Annapolis
*

Overseas
Washington, D. C.
Maryland
Washington, D. C.
*

Los Angeles
*

*
*

Los Angeles
Maine
Overseas
Pennsylvania
*

N. Carolina
Florida
*

Kansas
»*

*

N. Carolina
N. Carolina
*

N. Carolina
Overseas
Virginia

*

Overseas
Georgia
*

Overseas
Utah
*

New Jersey
Pennsylvania
Overseas

*

Washington, D. C.
N. Carolina

New York

Merced

San Diego

Hawaii

Florida

Ohio

Puerto Rico
Washington, D. C.
California

*

*
*

*

linois
Virginia

*

Indiana
Washington
*
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Melnikov, D. N. . _..._ '26 Lt. U.S.N.R. Virginia Strickler, R. F U.S.A. *

Menard, H. W.________ ‘42 Ens U.S.N.R. Overseas Strong, H. D, Jr USNR. *

Mendenhall, F.________ 33 * USNR. * Stuppy, L. J. ... ____ 35 US.A. Hawaii
Mercetean, J. T.._ .- 4 * US.A.  Virginia Suggs, R.L.__________ U.S.A.  Texas

Meyer, G.F.___..__ 42 * U.S.N.R. Overseas Sutton, R. A... US.N.R. *

Meyer, R. G. H..._....37 Lt. U.S.A.  linois Tarbet, T. V.__ US.N.R. Texas

Miller, D.D._.__..__._ ’40 Cadet U.S.A. Los Angeles Taylor, G. F. U.S.A. Illinois
Mdlcr,j A "41 USA. * Taylor, J.C.._.______. US.A.  New York
Miller, S. S.____._._-.."37 Lt USN. * Teaney, . H.___.___.. 43 * USN.R. *

Milletd, FA ... 22 Capt. US.A. Idaho Terhune, C. H., Jr._____ 41 * U.S.A.  Ohio

Mitchel, T. S, ... ‘33 Lt (j.g.) USN.R. Georgia Tmmann C.F : US.A. *

Mohr, W.H._.___ ... '29 Lt Col. U.S.A. * Todd, G USN.R. New Jersey
Moody, M. W.________ 24 Cmdr. U.S.N.R. Overseas Tomamichal, J. J. . __.. 42 Lt U.S.N. Pennsylvania
Moore, R. L._____....."42 Ens. USNR. *  Towler, ] W._________ U.S.A. *

Moorman, T. S..______ '38 1st Lt. US.A. * U.S.A. Florida

Munk, W. H.______._. 39 * U.8.A. * U.S.N.R. Washington, D. C.
Nestler, W. W._____.._ 36 * US.A. * Florida U.S.N.R. Washington, D. C.
Nichals, R. M.____.___ 36 * US.A. -~ Overseas USN.  San Diego
Novitaski, E.. ... ‘42 * USA. - * USN.R. *

Oberholtzer, W. E., Jr..'36 Lt. US.N.: " Overseas US.A.  New Jersey
Oder, F.C.E___._.- - 40 Capt. US.A. Florida Van Dusen, C. A, Jr.__"37 U.S.N.R. Florida
Offcrman, R. ... "37 Ensign US.N.R. Pasadena Van Dyke, G. R.____._ 40 * USA. *

Ofsthun, S. A, ._____._."38 1stLt. UsA. * Van Fleee, J.R.____.__"38 * U.S.N.R. Killed 11/43 in
Olson, C B..........'4 Lt. Cmdr. U.S.N. Washington, D. C. Navy training
Omsted, H.___________ 33 U.S.N.R. Ovcrseas flight

Osbotn, J.E.___.__.__. '39 Ensign USNR. Van Horn, J. W._______ ‘38 an Lt US.A.  California
Osborne, H. G.__...._ ‘42 Ensign USNR. Cambrid_gc Veenhuyzen, P. N. A.__ 42 USN.R. *

Osborne, J. B._oo.. .. 3] ¥ US.A.  Missourt Vetter, W. H U.S.A. *

Paller, Jo.oo_ ... 36 Lt. (j.g.) US.N.R. Overseas Vmcy, A.Go ... US.A. Florida
Palmer, C. S, Jr.. ... 40 2nd Lt US.A.  California Voelker, J. F U.S.A. Denver

Parish, E. W, Jr.__ .. '39 Lt US.N.R. Overseas Walker, R. L. US.A. Marysville
Parr, W.S.______._.....35 Lt.Cmdr. USN.R. Ovetseas Wallace, R.__.._.__.__ U.8.N.R. New York
Patterson, G. B._. ... 4 USA. % Wallman, D. H.__.__._ 36 U.S.N.R. New Yotk
Paulson, J. Jooooo .- 41 Lt (j.g.) US.N.R. Overseas Warfel, J.S.._.._.___._ 33 % U.S.N.R. Florida
Porush, L I.___.___....'41 * USA.  * Warner, H. F._________ '37 1stLt. U.S.A.  Pennsylvania
Potter, W. T..___._.._._"22 Ensign U.S.N.R. Chicago Washburn, D. E.______"33 * U.S.N.R. Overseas
Pritchett, J. D.___ - .- 30 0* US. A, Overseas Watkins, J. M., Jr.__.__’40 Lt.(j.g.) U.S.N.R. Washington, D. C.
Ramey, R. C.o.ooo_—..- 30 L (jg) USNR. * Weeks, A"D.._"_____'43 Ensign ~ US.N.R. Pennsylvania
Reid, D.C.____ ... ... 43 * USNR. * i U.S.A.  Overseas
Renshaw, W. C._.____. 20 Lt. Cmdr. U.S.N.R. San Francisco U.S.N.R. Overseas
Richards, R. T.____..__ 17 * U.S.A.  Florida USN.R. *

Richardson, O. B._____"30 * US.N.R. Ohio USA. *

Ridenour, CH. ... '18 Brig. Gen. U.S.A. Overseas Wh]tr:lesey, D.w.__. '40 US.A. Ohio

Ridland, A. C._.___._. 43 * UsaA. * Widdoes, L. C...______ 41 U.S.N.R. Washington
Ritter, Joou oo '35 Lt.(G.g) USN.R. Overscas Widenmann, J. A, ... 42 US.N.R. *

Rooke, D. R..._..-..."3¢ Lt USNR. * Wilking, A. P.________ ‘33 US.N.R. Texas

Ross, E. H._______.._. 28 * US.A. Washington Wilkinson, W. D, Jr..."30 US.A.  Overseas
Rowcll ReM.__......38 * * Missing in Action Willard, K A" . ‘34 U.S.A. Washington, D. C.
Russell, R. L. ... 33 Lt. (j.g) USNR. Alaska Willits, R, M._________ 43 U.S.N.R. Massachusetts
Ryam, F.R.__ . .._.__ 41 * UsA. ™ Wilstam, A '37 U.S.N.R. Killed in So. Pac.
Sandifer, V.E._____.__ 41 * UsSA. = Winchell, R, W._______ ‘39 U.S.A.  New York
Saye, R.S._ ... ... 43 * USN.R. * Wood, F. W.__________ 42 US.A.  Washington
Schaver, . H.._.__.... .42 * UsAa. * ) Wright, E.E....__.___ 37 US.N.R. Mare Island
Schneider, C. J. oo ‘39 * U.SM.C. Killed in So. Pac. Wyckoff, P. H.________ 37 US.A.  Ohio

Schoech, W. A........."38 Lt USN.R. * Young, J. A, Jro__ ... ‘43 US.A. *

Schrader, C. G...._ . 40 * U.S.N.R. : Zimmerman, D. Z._____ '36 US.A.  Washingron, D. C.
Schroder, L. D, ..~ .- 32 * US.A. ) Zipser, ... 30 US.A.  New York
Schubert, W._.__..____ ‘41 Lt. (j.g) USNR. Annapolis *__Information uﬂknown

Schultz, W. F._ ~..."32 2ad Lt. US.A. Overseas

Schultz, W O ,,,,,,,,, ‘32 Capt. U.S.A. Overseas

Schuman, D.___ ... 37 Lt (j.g) USN.R. Overseas INSURANCE BROKERS

Schureman, K. D..._. - 2 Lt (g USNR. Hawaii

Scoles, A. B.__.___.__. 38 Lt USNR. *

Scully, C.N...__...... '38 2nd Lt USMC. * \

Seymour, §._____...___ 32 Major US.A.  California

Shield, JJ E...._______ 22 Major U,S.ﬁ, Hawaii LOS ANGELES

Shields, J. C. ... 30 * US.A. Sacramento W. P. STORY BLDG. ini

Shores, V.R.____.._.__ 41 * U.S.A. Massachusetts OR LD TRinity 8881
Shugart, D. F.__.______"22 Lt Col US.A.  N. Carolina

Shugart, H. | S '16 US.A. & Carolina

Shuler, W.R._._._.___. 32 Col. US.A. Overseas

Shuluse Q M _________ ‘39 * US.A. New Jersey

Sidler, A. W. ____.___. '38  Ensign U.S.N.R. Oregon ATKINSON LABOBATOBY
Sl}bcrstcm R.F_._...'4 igt. U%II:TAR %corfia LOS ANGELES CALIFORNIA
Silvertooth, E. W._.___"40 U.S.N.R. Washington, D. C. . .
Skalecky, F. H..__ 41 * USNR. Overseas Ph;togmp}}luc Photogx:uphlc
Smith, ] N..__. 37 Capt. US.A. * esearc : Chemicals
Smith, M. C.._________ 43 * US.A.  Overseas Ralph B. Atkinson, ’

Smith, R.L._____..___ ‘39 Major U.8.M.C. Overseas

Snodgrass, R._____.__._'41 Lt US.M.C. California

Snydcr W, . _'43 * US.A. *

Sokoloff, V. M....._._"26 * U.S.A. Missouri

Southwick, T.S._..._."27 * U.S.A. Virginia

Speacer, N. C.__... 4 * Usa s TUTTLE & TUTTLE

Spooner,JW A 40 *L (g U.S.A.  Texas Attomeys at Law

Stevens, J. B._..-- --'40 Lt. (j.g.) U.SN.R. Overseas .

Stirling, C. W..__.__._'43 Lt.Cmdr. USN. Washington, D.C. (General Practice) gl W

Stone, W. S _."38 1st Lt US.A.  * . Los A'négfe:‘t'la
Stone, W, W, Jr.__.... 40 * US.A.  * Edward E, Tuttle. '28 MAdison 7837
Scru:Uand C. P, Jr...."43 Ensign USN.R. *
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PERSONALS

1912

J. D. MERRIFIELD is in the manu-
facturing business in Rocky Ford, Colo.
He designs and manufactures weighing,
packaging, and other types of machines
for use in the sugar industry which he
distributes to all parts of the country. His
son, a U. S. Marine Corps pilot, who was
in business with Mr, Merrifield, was killed
in an airplane accident in Washington last
summer.

1918
FRANK CAPRA, noted film director,

has been promoted from lieutenant colonel
to colonel in the Signal Corps.

BRIGADIER GENERAL CARLYLE-H.
RIDENOUR, commander of a bomber wing
in. the North African-Mediterranean the-
ater of operations, has his moments of
social relaxation as well as fighting, ac-
cording to an article from the Army Air
Forces Public Relations Office. Recently
he was host to Major General James H.
Doolittle and a group of stage and screen
actors headed by Fredric March who
were on a tour of American bases. He was
also host to Bob Hope and Frances Lang-
ford.

1924

ROLLAND S. THOMAS is an instructor
at the Woodrow Wilson High School in
Long Beach, Calif., teaching machine draw-
ing, architectural drafting, and blueprint
reading, as well as war production training
classes in the adult department. He intro-
duced the first class in the locality in blue-
print reading in high school. The course
was introduced principally for girls who
expect to enter work in war plants upon
graduation from high school. Mr. Thomas
has one daughter and two somns.

DOUGLAS TELLWRIGHT left San
Diego a year ago to work with a joint
Army-Navy agency in Washington. D. C,,
engaged in expediting the production and
manufacture of electronic devices for both
services.

1925
WALTER L. BRYANT is with the Uni-

versity of California Division of War Re-
search as an engineer,

R. E. ALDERMAN was transferred to
San Francisco in October by his company.
the Royal-Liverpool Groups. His new ca-
pacity is agency superintendent and his
territory is the 11 western states.

1926

MAJOR ARTHUR B. ALLYNE is with
the Chemical Warfare Service at Edgewood
Arsenal, Md., where he acts as assistant
executive officer in the inspection division.

COLONEL IVAN (IKE) FARMAN now
heads the Army Airways Communications
Wing at Asheville, N. C. He entered the
Army Air Force as a cadet, won his wings
at Kelly Field, Texas, in 1929, and has
since been engaged in communications
work.

MARK SERRURIER is the father of a

son born January 7.

1927
W. W. ALTMAN is now a lieutenant
commander with the Seabees at Camp
Parks, Livermore, Calif. He has been in
the Aleutians.

MAJOR JOHN MAXSON is with the
ODiﬁ(éa of Strategic Service in Washington,

March, 1944

 Hitchhiking
over the Sierra

Fromnorth to south the mountains stand there likea crinkled pie crust
rim magnified @ million times. These are the snow-capped Cascades,
ranging down through Washington and Oregon.. . the peaks of the
Sierra Nevada chain, which mark a towering boundary between Cali-
fornia and Nevada...and then Sierra Madre, marching into Mexico.

S LIS e wes 0 the west beyond the moun-
tains lies America’s Pacific Coast with its ship-filled harbors.
Beyond the harbor, across the ocean, lies Japan.

To meet and whip the Japanese in their home islands, great
quantities of war equipment must be moved over the barrier
mountains down to ships. Tanks, for example — like those pic-
tured here hitchhiking over the Sierra. Cannon. Machinery.

The railroad is the quickest way—the only practicable way—
to transport these huge war tools.

On all Southern Pacific rovtes there are mountains to be

climbed, for our lines cross more mountain ranges than any other
railroad.

S.P. routes converge on West Coast harbors from Chicago
through El Paso on the Rio Grande, and through Ogden across
Great Salt Lake . . . from New Orleans in the deep South and
from the Pacific Northwest.

It takes more locomotives to move the heavy war trains up
steep mountain grades. It requires experience and skill to bring
them safely down. Day and night our locomotives thunder
through the passes,

In addition to military equipment, S.P. is moving trainloads of
troops. Materials for the West’s new industries. Foods, lumber,
oil, copper and cattle to meet the needs of factories and families
all across the country,

Because of our war load, and the diversion of equipment to
military use, we are not able to take care of everyone who wants
to travel, Our service is not up to peacetime standards.

When you take the train under present conditions — or when
you cannot get a reservation — we hope you’ll feel confident that
the railroads, management and men, are working wholeheartedly
at their war job. We hope you'll realize that the railroads are
handling a great load successfully despite many difficulties.

5P

The friendly Southern Pacific
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LOUIS GAZEN is with Photo Intelli-
gence Service in Washington, D. C.

1928

FRANK NOEL is with the Division o
Highways at Stockton, Calif. :

1929
GEORGE F. TAYLOR is with the Army

Air Force Training Command at Chanute

Field, I11. :

MILTON SPERLING is in the Navy and
is located at Elizabeth, N. J.

WALLACE A. McMILLAN has- been
made assistant director of research of the
Texas Company. He was formerly assis-
tant superintendent of the Beacon Re-
search Laboratories of the same company.

WILLIAM H. ALBEE of the Weather
Wing, Army Air Forces, Asheville, N. C,,
has been promoted from captain to major.
The weather wing exercises direct control
over the army weather service in the con-
tinental United States and certain other
areas of the western hemisphere. The air
forces weather service handles training,
supplies and personnel for the weather
service in foreign theaters and also pro-
vides weather service for the army ground
forces and army service forces.

RICHARD M. SUTTON, professor of
physics at Haverford College in Pennsyl-
vania, delivered the 17th annual Christmas
week lectures to young people at the Frank-
lin Institute, Philadelphia, under the threc
titles, “Longer Arms— Keener Eyes—
Sharper Ears.”

1930

BEN HOLZMAN is a lieutenant colonel
and is stationed in Washington, D. C

1932

BRIAN SPARKS is a technical pilet for
American Export Airlines at La Guardia
Field, N. Y., and is also a captain flying
to Brazil and other more remote points.
The airlines are operating on contract for
the Naval Air Transport Service with as-
sorted seaplanes.

CAPTAIN BILL SCHULTZ is on active
duty in the Paeific.

HOWARD W. FINNEY and Miss Zelma
Poulton were married on January 7 at Los
Angeles.

R. J. TICKNER spent four months of
last year in England and Scotland on Navy
business. He met several Caltech alumni
during his travels.

R. E. FOSS was recently appointed gen-
eral manager of operations for the Barns-
dall OQil Company’s Pacific Coast division.
He started as a rotary helper in 1932, be-
came a foreman in 1936, Elwood district
drilling engineer in 1937, Pacific Coast
division chief drilling engineer in 1941, and
chief construction engineer in January,
1943.

1933
LIEUTENANT (j.g.) RICHARD L.
RUSSELL is at Attu, Alaska.

1934
LIEUTENANT DONALD ROOKE visit-
ed the campus in January. He is in the
Civil Engineering Corps of the Navy.
RAY HASKINS is a specialist in cast-
ings with the Sargent Engineering Com-
pany in Los Angeles.
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ROBERT P. SHARP is with the Arctic
Desert Tropic Information Center and is
located in Brooklyn, N. Y. It is a duty in
connection with the Army Intelligence
Service.

1935
F. H. ALLARDT was married during
November in Miami, Fla., and is now liv-
ing at Long Beach, Calif., where he is
supervisor of tool design at the Long Beach
Plant of Douglas Aircraft Company, Inc.

LAWRENCE BALDWIN is with the Uni-
versity of California Radiation Laberatory
a< a senior design engineer. He was mar-
ried in June, 1943.

1936

M. M. McMAHON has been transferred
from the Kern Division of the Southern
California Gas Company at -Taft where
he was division engineer, to the Manu-
facture, Compression, and Storage Division
of the same company in Los Angeles where
he is office engineer.

SYDNEY BARNES is a first lieutenant
now located in Washington, D. C.

1937

JAY R. BAILEY has been with Hughes
Aircraft Company in Culver City for the
past year and a half as a stress analyst.

JOHN P. SELBERG is with Internation-
al Derrick and Equipment Company of
California where he has been chief en-
gineer since 1938. He was granted his
first patent on derrick design this year.
His present hobby is laying 300 feet of
hrick wall for the back vard of his home
in Los Angeles.

HARRY CARRICK is production en-
gineer for General Petrolenm in Bakers-
field, Calif.

VIRGIL ERICKSON is with Morris and
Knudsen negotiating contract settlements
for maintenance work on Southern Pacific
right-of-ways. He lives in San Francisco,
Calif.

HUGH F. WARNER is a first lieutenant
in the Ordnance Department, now stationed
in Pittsburgh, Pa., as contract negotiation
and termination in the Ammunition Branch,
Pinsburgh Ordnance District. This miove
terminates almost two years work on pro-
duction and inspection of ordnance ma-
terial in tbe 15 counties of Pennsylvania
north of Pittsburgh, with headquarters in
Butler.

1938

JOHN R. VAN FLEET was killed in an
airplane accident on November 20, 1943,
in southern California while on a routine
training flight as a United States Navy
Pilot Officer.

HENRY T. NAGAMATSU has been em-
ployed as a theoretical aerodynamicist at
the Curtiss-Wright Research Laboratory,
Buffalo, N. Y., since July, 1943.

CLAY T. SMITH is assistant geologist
with Union Mines Development Corpora-
tion, Grand Junetion, Colo.

ROBERT OLDS and Miss Marian Picton
were married during January.

MAJOR ART LOWELL, USM.C, is
an instructor at the Marine Corps Officer
Training School at Edenton, N. C.

: 1939 '
LIEUTENANT MELVIN N. LEVET is
a lieutenant in the Army Air Corps with
the 17th Weather Squadron,

J. W. BRAITHWAITE is supervisor of
the wind tunnel section ar Lockheed Fac-
tory “A” where he is in charge of all wind
tunnel model design censtruction, and
testing. He is also in charge of all Fac-
tory “A” test equipment. On November
15 he celebrated the birth of a son.

PAUL L. SMITH is preduction research
engineer with Douglas Aircraft Company,
Inc., Santa Monica. He was married in
1942 to Miss Jean Kunkel of Los Angeles.

DR. AND MRS. FREDERICK D.
KNOBLOCK announce the birth of a son,
Robert Thomas, born December 10, 1943,
in Detroit, Mich. They haw two other chil-
dren, a boy and a girl.

ENSIGN JACK OSBORN is with the
Seabees.

1940

LIEUTENANT RICHARD L. WALKER
has been stationed with the 369th Fight-
ing Group at Marysville, Calif.

FREDERIC ODER is hesd of the Weath-

er Division, Army Air Ferce School of

Applied Tactics, Orlande, Fla.

1941

LIEUTENANT (j.g.) JOHN J. PAUL-
SON, U.S.N.R., is now imstructing in ra-
dar.

ENSIGN ROGER WALLACE was com-
missioned in the N. S. Nawal Reserve and
sent to Fi. Schuyler, N. Y, in November.
He had previously werked in the chemical
engineering department at the Institute.

STANLEY SOHLER, zaptain of the
1940 fotball team, played Erst string quar-
terback on the Los Angeles Bulldeg pro
foothall team this fall,

1942

PAUL M. MADER is in the development
department of the Naugatuck Chemical
Division of the U. S, Rsbber Company.
He is a member of the Waterbury Civic
Orchestra, sings in the lacal Congregational
Church choir, and is active in a dramatic
organization, the Valley Players.

HARRY (SAM) MADLEY is the {fa-
ther of a baby girl, Kathken, born Janu-
ary 16.

WILLARD P. FULLER, IR, is the fa-
ther of a son, Frederick Timothy, born
January 18. Mr. Fuller &= geologist and
mine engineer for Basic Magnesium, Inc.,
at Gabbs, Nev.

ENSIGN WARREN GILLETTE and
ENSIGN EVERETT MACARTNEY are
in the Submarine Service.

LIEUTENANT AL LANDAU recently
received his commission amd has returned
to the Aberdeen Proving Ground as an
instructor,

CHARLES M. BROWN s field engineer
for R.C.A. Service Company, San Pedro.

KENNETH D. SCHUREMAN is a liea-
tenant (j.g.) stationed in Hawaii as execu-
tive officer of a Seabee Unit. He joined
the Civil Engineer Corps of the Navy as an
ensign upon graduation from Tech in 1942.
After a year of Navy congruction work in
Bayonne, N. J., he was promoted to lieu-
tenant (j.g.) and ordered to Camp Peary,
Va., for Seabee training.

LIEUTENANT (j.g.) CARTER HUNT
visited the campus in January while on
leave and is now on active duty in the
Pacific aboard a submarine tender.
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FOUNDERS

BRASS
BRONZE
ALUMINUM
LEAD

The facilities of our completely
modern plant are available for com-
mercial non-ferrous foundry work
—particularly the higher grade
work in brass, bronze, aluminum
and lead.

As specialists in the foundry of
nonderrous alloys, we invite sub-
mission of difficult problems.

THE MIRACLE OF MODERN

HOME PROTECTION...

e
Pasc¢ W%Roﬂrs

7S

Every Shingle "SPOT-WELDED"
to prevent CURLING or BLOWING off...

A sensational new developmentin  piece” . .. assuring both greater
better roofing. A"SPOT-WELDED”  protection and longer life! Yet,
PABCO Shingle Roof gives you a this superior type of roof costs but
house-covering thats “all in one little more than an ordinary roof!

THE PARAFFINE COMPEANIES, INC.

475 Brannan Street, San Francisco 19 4231 E. Firestone Blvd., Socuthgate




Good Engineering Helps Him Win

Up there it’s man to man. The better man, in the better
plane, wins.

Official reports of the highly successful combat per-
formance of the fast, heavily armed P-51 Mustang give
every American the right to be proud of these new
fighters and the superbly trained pilots who fly them.

Behind this fighting team is the production team—
the men and women of North American Aviation; and
one of its most important and busiest members is the
North American engineering staff.

For instance, a project engjneer is in charge of every
design contract. He must synchronize the work of all
engineering groups involved, work with designers and
layout men in adapting designs for ease of production,
and coordinate the work of engineering with the shop.

Engineers must be highly specialized, too —because
in today’s complex warplanes are involved such things

as experimental design, aerodynamics, wind tunnel tests,
stress analysis, weight control,design and installation of
hydraulic,power plant,electrical and radio equipment.

Design engineers are kept busy, too, making the con-
stant changes that come out of battlefront experience -
changes that make our planes safer for our own flyers,
“more deadly to the enemy.

In many vital ways, North American’s engineers are-
helping to win this war sooner.

* * *

NORTH AMERICAN AVIATION, INC.

INGLEWOOD, CALIFORNIA « DALLAS » KANSAS CITY

Designers.and builders of the B-25 Mitchell bomber, AT-6
Texan combat trainer, the P-51 Mustang fighter (the A-36
Jighter-bomber), and the B-24 Liberator bomber. Member of
the Aircraft War Production Council, Inc.

North American Aviation Setrs rthe Pace



