Rose-Hulman Institute of Technology
Rose-Hulman Scholar

Technic Student Newspaper

Spring 4-1936

Volume 45 - Issue 7 - April, 1936

Rose Technic Staff
Rose-Hulman Institute of Technology

Follow this and additional works at: https://scholar.rose-hulman.edu/technic

Recommended Citation

Staff, Rose Technic, "Volume 45 - Issue 7 - April, 1936" (1936). Technic. 503.
https://scholar.rose-hulman.edu/technic/503

Disclaimer: Archived issues of the Rose-Hulman yearbook, which were compiled by students, may contain stereotyped, insensitive or inappropriate
content, such as images, that reflected prejudicial attitudes of their day--attitudes that should not have been acceptable then, and which would be widely
condemned by today's standards. Rose-Hulman is presenting the yearbooks as originally published because they are an archival record of a point in
time. To remove offensive material now would, in essence, sanitize history by erasing the stereotypes and prejudices from historical record as if they

never existed.

This Book is brought to you for free and open access by the Student Newspaper at Rose-Hulman Scholar. It has been accepted for inclusion in Technic

by an authorized administrator of Rose-Hulman Scholar. For more information, please contact weirl @rose-hulman.edu.


https://scholar.rose-hulman.edu?utm_source=scholar.rose-hulman.edu%2Ftechnic%2F503&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.rose-hulman.edu/technic?utm_source=scholar.rose-hulman.edu%2Ftechnic%2F503&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.rose-hulman.edu/studentnewspaper?utm_source=scholar.rose-hulman.edu%2Ftechnic%2F503&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.rose-hulman.edu/technic?utm_source=scholar.rose-hulman.edu%2Ftechnic%2F503&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholar.rose-hulman.edu/technic/503?utm_source=scholar.rose-hulman.edu%2Ftechnic%2F503&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:weir1@rose-hulman.edu

Vol. XLV Avpril, 1936 Number 7
Member Engineering College Magazines Associated
ROSE POLYTECHNIC INSTITUTE - - - TERRE HAUTE, INDIANA

.on ROSE SHOW, APRIL 2532425 ...




ellet . . /ecmzée

® The modern truck tank is better because
it's welded! Welding—the jointless con-
struction—gives greater strength with less
weight and bulk . . . makes possible bigger
pay-loads. The welded tank is seamless,
smooth—inside and out—no rough spots

for corrosion—no place for germs to lodge.

Welding has made many good products
better—truck tanks, refrigerators, radios,
streamlined locomotives, metal furniture,
and a thousand other things. You, too,
may find it profitable to consider the ad-

vantages in both production and sales

which can be gained for your product by
jointless design-for-welding.

Linde engineers will gladly cooperate
with you in the design or redesign of your
products for welding. The benefit of their
broad experience is available from Linde
Sales Offices located in thirty principal
cities throughout the country and at
30 East 42nd Street, New York, N. Y.

The Linde Air Products Company

Unit of Union Carbide and Carbon Corporation

LINDE OXYGEN IUCL) UNION CARBIDE
PREST-O-LITE DISSOLVED ACETYLENE
OXWELD WELDING AND CUTTING APPARATUS AND SUPPLIES

N el




Surveying
T his

ISSUC

THE color used on this month’s
issue of the Technic is a near
likeness to the shade of rose which
was selected as the school color by
the alumni association last year.

HE lead article this month was

written by General R. I. Rees,
Assistant Vice President of the
American Telephone and Tele-
graph Company. This article is a
discussion of “What the Engi-
neers’ Council for Professional
Development Means to Young
Men.”

HE Technic contains two stu-

dent articles this month. Mr.
Carroll presents information on
“Case Hardening.” Mr. Marks has
written another article, which is
concerned with the use of chicle
in the chewing gum industry.

HIS issue of the Technic is

called the Rose Show Number.
This issue is also the last to be
published by the present staff.
Next month the newly elected staff
will take charge of the various
positions.

—C. D. 0.
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Chairman, National Occupational Conference. Born, November 9, 1871,
Houghton, Michigan; son of Seth and Eugenie M. (Livermore) Rees. Education:
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World War: Lt. Col. to Brig. Gen. (1918-1919); Graduate: Army School of the
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Author: Personnel Management (Alexander Hamilton Institute).

Hobbies: Reading, golf, swimming. Residence: One Fifth Avenue.
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What the Engineers’ Council
for Professional Development
Means to Young Men

Robert I. Rees, Assistant Vice President of American Telephone and Telegraph Co.

ATURE engineers who have
achieved high distinction will
tell you that success in life depends
upon a determination to continue
to grow and to work—to work
hard. Opportunity for work comes
to you with your first job. Op-
portunity for intellectual growth
can come to you only through your
own initiative.

There are two fallacies which
have prevailed in the past and
which must be challenged. The
first, which is now rapidly disap-
pearing, is that when you graduate
you have finished your education.
As a matter of fact, formal educa-
tion is merely an accelerator which
projects you into a life of higher
achievement and growth through
work and experience. During your
college years you have stored up
valuable knowledge, and if they
have also inspired you with exalted
purpose, high aims, and sound
ideals, your future success is on
the way to accomplishment.

The other fallacy, which I still
hear expressed frequently by older
men, is that you are “fed up” with
education and need a good long
rest from intellectual effort. Dur-
ing the senior year students reach
the apex of intellectual stimulation
and achievement. Why should not
this pace be maintained and car-
ried on throughout life? This fal-
lacy was conclusively exploded by
Dr. Thorndyke, one of our greatest
living psychologists, when he dis-
covered through intensive research
that learning ability reaches its
maximum between the ages of
twenty-two and thirty. Why
should we call a halt during the
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most productive years of our lives?

This modest preachment, for
which I apologise, is for the pur-
pose of introducing to you the aims
and purposes of the Engineers’
Council for Professional Develop-
ment. I can not do better than to
quote from the Charter of the
Council :

“Its purpose is the enhancement
of the professional status of the
engineer. To this end, it aims to co-
ordinate and promote efforts and
inspirations directed toward the
higher professional standards of
education and practice, greater
solidarity of the profession, and
greater effectiveness in dealing
with technical, social, and economic
problems. Its immediate objective
is the development of a system
whereby the progress of the young
engineer toward professional
standing can be recognized by the
public, by the profession, and by
the man himself through the de-
velopment of technical and other
qualifications which will enable
him to meet minimum professional
standards.”

The Council is a conference of
engineering bodies. It has repre-
sentation from the five great na-
tional engineering societies which
represent the professional aspects
of the engineer’s life—civil, min-
ing, mechanical, electrical, and
chemical engineering. The educa-
tional phase, which is now your
fundamental interest, is repre-
sented by the Society for the Pro-
motion of Engineering Education,
while the legal phase is represent-
ed by the National Council of State
Boards of Engineering Examiners.

E. C. P. D. functions through an
Executive Committee and four
standing committees:

1. Committee on Student Selec-

tions and Guidance
2. Committee on Engineering
Schools

3. Committee on Professional
Training

4. Committee on Professional
Recognition

You will note from the names of
these committees that in their
effort to serve they cover a period
of about ten of the most construc-
tive years in a young man’s life.
In planning the program as a
whole, the Council and its members
realize that it must do construec-
tive thinking and take action in
connection with a very rapid and
continuing change in many things
having to do with the engineer and
engineering. Dr. Hirshfeld, first
chairman of the Council, indicated
a few of the things we have in
mind as follows:

1. There is a growing demand
that the engineer give more
thought to the economic and social
results of his work.

2. There is a rapidly develop-
ing mass of law requiring measure-
ment of engineers and their licens-
ing by states.

3. There is an expanding feel-
ing that a real engineer falls in
the professional class and should
be recognized as such.

4. There is an enlarging appre-
ciation of the advantage of engi-
neering studies in preparation for
a career in business and commerce.

In short, we are living in the
midst of a civilization and culture
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based largely on the engineer and
his works, and this fact is making
it necessary for the engineer to be-
come a more multi-sided, better
educated, and more roundly inter-
ested individual.

Those engineers concerned with
the organization of E. C. P. D.
thought the purposes of the Coun-
cil could be served only by the
wholehearted cooperation of the
engineering bodies principally con-
cerned. Now all those concerned in
the making of engineers, the ac-
crediting of engineers, and the
welfare of engineers and engineer-
ing are working together toward a
common end.

Reverting now to the functions
as indicated by the four standing
committees, it is obvious that in
order to have engineers of high
standing, only those young men
who have the interest, ability, and
capacity for engineering should
enter engineering schols. The Com-
mittee on Student Selection and
Guidance offers the cooperation of
the whole engineering profession
in assisting young high school

graduates to discover whether or
not they have these qualities, and
on the results of such findings to
decide whether or not they should
enter an engineering school.

The second committee, that on
engineering schools, offers the co-
operation of the profession toward
developing ever higher standards
in engineering and through close
contact keeps the engineering
cchools continually informed of the
changing aspects of the profession.

The committee which perhaps is
of most interest to you is the Com-
mittee on Professional Training.
The work of this committee has
for its objective the stimulation of
and helpful counsel to the young
engineer. I have always felt that
we of the committee should be on
our guard not to set up anything
like a rigid program for the en-
gineer starting out on his life’s
work, but should leave such a pro-
gram to his own initiative and
simply have engineers of experi-
ence stand by to help him in his
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program of professional, economic,
and social development.

It is safe to assume that the
young engineer who has just grad-
uated is not yet a professional en-
gineer, but that he requires first
a thorough background of experi-
ence, accompanied by his own
definite program for professional
as well as cultural development.
The purpose of the latter in his
program is to give it breadth and
depth in order that he may always
be prepared to assume his respon-
sibilities as a citizen, as well as his
responsibilities for social welfare.

In spite of the great contribu-
tions which the engineer has made
to the progress and prosperity of
our country, we are continually be-
ing charged with incompetence in
taking up the responsibilities of
leadership in government and
social affairs. If we search our
hearts I suppose we must realize
that with our interest concentrated
on critical analyses of facts, prin-
cipally in the field of material
things, we have not given the at-
tention we should to our economic
and social responsibilities. In say-
ing all these things about broaden-
ing the field of endeavor for engi-
neers, the Council is convinced that
in developing capacity for leader-
ship we not only contribute more
to society, but our growth is bound
to reflect advantage to us in the
improvement of our individual eco-
nomic status. In other words, if
we serve society more we serve our-
selves better.

During the last two years this
Committee on Professional Train-
ing has tried to develop a few fund-
amental tools which may be helpful
to the young engineer. The first has
for its purpose the stimulation of
the individual to make an honest
analysis of himself. This is a self
appraisal blank or questionnaire
which asks a series of questions
about your occupation, which of
course will be your first job, and
your professional status leading to
the achievement of full profession-
al membership in the engineering
society of your choice, and which
prompts a study of the require-

ments for registration if you live
in a state requiring such legal pro-
cedure. It also has questions per-
taining to personal status includ-
ing personal relationships, person-
al shortcomings which need correc-
tion, a plan for building up ade-
quate financial status, and prompts
you to think of your relationships
as a neighbor and citizen. On the
basis of this self analysis you are
invited to prepare a general pro-
gram for your development, ex-
tending over a period of years as
well as one for immediate execu-
tion covering, let us say, the first
year of your development work.
You are cautioned not to be over-
ambitious, but to prepare a con-
servative program which will
easily be accomplished during the
time period.

Two of the most important at-
tributes the successful engineer
must possess are, first, the ability
to deal with men and affairs and,
second, the ability to read and ab-
sorb the written experience of
others. In order to contribute as
helpfully as possible to this end,
the Committee has prepared a
reading list in the general fields of
knowledge, based wupon recom-
mendations by a number of emi-
nent men, many of them distin-
guished engineers. Over a period
of four or five years it is suggest-
ed that a minimum of twenty-five
of these books be selected and
read, preferably at least one book
in each classification. The classifi-
cation includes works on philoso-
phy, religion, economics, psychol-
ogy, literature, history, and others.
The heavy courses which under-
graduates carry in the engineering
curriculum make it difficult, be-
cause of lack of time, for them to
become interested in these broad-
er fields. The interim between
graduation and the final test for
professional recognition offers an
excellent time for browsing in
these fields. “Reading maketh a
full man.”

There is associated with the
Committee on Professional Train-
ing a junior committee represent-
ing the major branches of engi-
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neering. During the past year this
committee has prepared a survey
of educational facilities through-
out the country which are avail-
able to young men who are at
work. They are largely of a uni-
versity extension character, but
courses in the late afternoon and
evening are included. The courses
listed are in fields of general and
professional knowledge and will be
helpful to engineers who prefer
this more formal type of continu-
ing education. In addition to the
reading list, in general fields of
knowledge, there is in preparation
a brief bibliography of profession-
al and technical literature which
will soon be available.

Let us just comment briefly on
the operation of such a program.
The objective of an operating pro-
gram for the professional develop-
ment of junior engineers is to en-
courage initiative in their own de-
velopment and to be helpful in pro-
viding ways and means of aiding
them in pursuing their training
program. This involves the active
cooperation of the profession as a
whole. It would mean the organi-
zation in communities where there
are sufficient numbers of young
engineers of committees with
similar functions to those of E. C.
P. D. These local committees, up-
on request by a group of juniors,
may counsel with individuals, or
may be helpful in arranging actual

CASE

ASE-HARDENING is a form

of cementation applied to low
or medium carbon steels in order
to impregnate them with carbon
to a depth of from a few-hun-
dredths to one fourth of an inch,
thus securing a high carbon case
which may subsequently be hard-
ened by suitable heat treatment.
The advantage gained by this
operation is that a surface is pro-
duced which will withstand wear,
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general training courses and pro-
vide facilities for their conduct. It
might be well for these committees
to make a community survey which
would discover ambitious young
men in technical or professional
employment, both society members
and others, and encourage them to
join with their associates in un-
dertaking a program of develop-
ment and to identify themselves
with the profession. This, briefly,
is the conception of a program
which, except in a few experi-
mental communities, is not in
operation, but is the goal toward
which we are working. I should
like to emphasize again that with
initiative upon the part of the
junior engineer, I am sure helpful
response will come from the older
and the more experienced profes-
sional men.

A brief word about professional
recognition. The Committee in
charge of this part of the E. C.
P. D. program feels that there
might be developed gradually three
separate and distinct awards.
When the junior engineer demon-
strates that he has met the mini-
mum requirements for profession-
al status and has maintained his
membership in a national engineer-
ing society, he will be recognized
by those societies by full corporate
membership, indicating that he
has achieved professional engi-
neering status. Many states now

require registration and license, a
legal procedure which confers on
the individual the status of profes-
sional engineer. The requirements
for registration vary in the several
states, and it would be well for you
to discover at the beginning of
your career what those require-
ments are in order that you may
qualify therefor.

Another award which is being
discussed is the conferring of a
professional degree by engineer-
ing schools and colleges through-
out the country upon the young en-
gineer when he has met the full
requirements for professional stat-
us. The achievement of these ob-
jectives would truly demonstrate
growth of the individual to high
standing in his profession, in his
community, and as an outstanding
citizen.

Speaking personally and revert-
ing to what was said in the begin-
ning of this discussion, I make a
plea for continuous growth, not so
much for the purpose of being re-
warded but for the inner satisfac-
tion of knowing that you are be-
coming more competent and effi-
cient in contributing to the world’s
work. With this objective always
in mind you can meet all the re-
quirements for professional recog-
nition, taking them in your stride
as it were, and continue to still
higher achievement.

HARDENING

Lawrence Carroll, e., '37

abrasion, cutting or indentation,
and at the same time the core is
left soft and tough so that the
shock resistance of the material is
not impaired.

History

One of the earliest known meth-
ods of steel making consisted in
heating a low carbon ferrous metal,
such as wrought iron, with carbon
or other carbonaceous material.

The iron absorbed an appreciable
amount of carbon from the sur-
rounding material and became
steel.

The process of case-hardening
was known to workers in ferrous
metals many centuries ago. It is
not known how ancient the process
is. We do know, however, that the
Chinese were familiar with case-
hardening as early as the eighth
century. In the ninth century a
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Carburizing Ball Bearings

Benedictine monk wrote a book on
case-hardening in which explicit in-
structions were given as to the cor-
rect method for -case-hardening
files. It appears that files and

ragged tooth saws were the first
implements to be so treated. It is
interesting to note that the earliest

case-hardening of which we have
record was done by wrapping the
piece to be hardened in a piece of
skin which was then burned. This
was the forerunner of the charred
leather which is in use to some ex-
tent today. This book of the ninth
century went so far as to give a
formula for the carburizing com-
pound in which the hardening was
to be done, and which consisted of
three parts of charred horn to one
of salt.

Since these early experiments,
the process of case-hardening has,
of course, undergone many radical
changes. Progress was slow during
the middle ages, but it has been
especially rapid in the last forty-
five years.

T heory of Operation

Carbon is a very active element
and combines readily with iron
and other elements to form differ-
ent compounds. This chemical com-
bination proceeds when the metal
is in contact with carbon at a suit-
able temperature. The speed of re-
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action increases with increasing
temperature and is most rapid
when the metal is in the molten
state. The reaction proceeds at
lower temperatures by diffusion of
carbon into the metal, as contrast-
ed to solution when the metal is
molten. Thus, when a metal such
as iron or steel, with which we
are concerned, is heated in contact
with a solid, gas, or liquid that
contains carbon, the surface of the
metal absorbs a certain amount of
the carbon. This is diffused into
the body of the metal as the sur-
face continues to absorb new car-
bon. This action continues as long
as the temperature is maintained
and the carbon supply remains
substantially unchanged. The rate
of diffusion, however, diminishes
at a constant ratio, due to the re-
sistance set up by the already car-
burized portion of the material.
This phase of the process is called
carburizing.

In explaining the single opera-
tion of carburizing, which is really
just a part of the broader opera-
tion of case hardening, we have
necessarily touched, to some ex-
tent, on the mechanics of the
operations. It has been shown that
steel, when heated in the presence
of carbon-containing compounds
and gases, receives to a varying
degree most of the gases present.

The carbon element is absorbed
principally in the form of carbon
monoxide. What actually happens
is that the carbon in this combined
gaseous state unites with the iron
forming iron carbide, and the in-
creasing of the carbon proportion
converts the original mild steel of
the case to hard tool steel.

Factors Affecting Case-
Hardening

Having discussed the funda-
mentals of carburizing and case-
hardening, we may now proceed
with the discussion of the factors
upon which the case-hardening de-
pends. These four important fac-
tors are:

(1) Chemical analysis of steel
to be hardened.

(2) Shape of part.

(3) Heating for carburizing.

(4) Heat treatment of -car-
burized piece.

Steels used for case-hardening
are so well standardized today that
it is hardly necessary to dwell long
on them. As the strength of case-
hardened parts depends on core-
toughness, too high carbon content
is to be avoided, since toughness
becomes brittleness on hardening.
Consequently, steels under 0.27%
carbon are to be recommended,
and there is no low limit to carbon
content.

Alloying elements act with the
carbon to affect the hardening in
various ways. The common alloy-
ing elements used are manganese,
chromium, tungsten, vanadium,
molybdenum, silicon, and nickel.
It is generally conceded that the
first five elements increase the rate
of carbon penetration in carburiz-
ing, and that silicon and nickel re-
tard it.

The shape of the part often
affects the carburizing process and
also the hardening process which
follows. A rod of small diameter
will carburize to a greater depth,
the time and temperature remain-
ing constant, than a rod of greater
dimension.  Objects with both
heavy and light cross-sections will
carburize deeper on the light cross-
section. This is because the light
cross-section comes to carburizing
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heat more quickly than heavy
cross-section parts. Certain parts
which perhaps have thin cross-sec-
tions, or in which a great depth of
penetration is required in the
heavy cross-sections, must be pro-
tected, wholly or in part, from car-
bon penetration at these light sec-
tions. Protective coatings of cop-
per plate, clay coatings, ete., are
used for this purpose.

The next important considera-
tion is the temperature at which
the carburizing is done. On the
temperature depends, to a large
extent, the depth of penetration,
the concentration of carbon in the
case, and the structure of the core
after the operation is completed.

Up to this point case-hardening
has been discussed in general, since
the factors upon which it depends
have been the same for the differ-
ent methods. It should now be
made clear that there are three
chief classes, usually classified ac-
cording to the physical state of the
hardening medium as follows.

Solids—Pack Hardeners—Used
where deep penetration is desired.

Molten Baths—Cyanide Mix-
tures—Used where deep penetra-
tion is not essential and distortion
must be a minmum.

Gases—Gas Carburizers—Used
where deep penetration is desired
and tumbling of the part will not
distort.

Solid Carburizing

If a solid carburizing agent is
used, the articles to be case-hard-
ened are packed in metal boxes
containing the carburizing com-
pound and are then heated gradu-
ally in a furnace to a temperature
above the critical range so that the
iron may be in the gamma form.
The exact temperature depends on
the nature of the steel, the carbon
content of the case desired, and
the composition of the carburizing
agent. These governing factors are
usually determined by experiment.
In general, it may be said that the
higher the carburizing tempera-
ture and the longer the time of
heating, the deeper will be the case.
It is further true that with solid

April 19:36

carburizers the solid carbon con-
tent of the case also increases with
the carburizing temperature.

Since it is true that some gas
capable of giving up free carbon
can be used for carburizing, we
naturally come to the discussion of
compounds which will liberate
gases containing carbon. Most com-
pounds that can be depended on
for carburizing are mixtures of the
following substances, two or more
of which are contained in most
commercial grades on the market:
wood charcoal, ground bone, an-
thracite coal, ground coke, charred
leather, horn, animal black, lamp
black, graphite alone or together
with barium and sodium carbon-
ate, common salt, barium chloride,
potassium or sodium cyanide.

Molten Baths

The second of our three meth-
ods of case carburizing is by the
use of a cyanide bath. The bath
operation consists of dipping the
pieces in a vat of molten sodium
or potassium cyanide. Both nitro-
gen and carbon from the bath
unite with the steel, forming a dif-
ferent case composition than that
produced by a solid or hydrocar-
bon gas carburizer. The operating
temperature for cyanide harden-
ing will vary between the ranges
of 1400° F to 1625° F according to

the composition of the steel being
treated. The time of treatment at
the required temperature may
vary from 5 minutes to an hour. A
longer treatment is not economical
as after this time interval the case
is not increased in proportion to
the immersion period. This method
produces the hardest case due to
the high nitrogen content, provides
an ideal medium for carburizing
finished machine work, maintains
the finish, and develops attractive
surface colors when properly
quenched.

Gas Carburizing

The third method of carburizing,
namely gas carburizing, is the last
to be discussed.

While it is a fact that in the
strict sense of the term any of the
methods of carburizing could be
called “gas carburizing”, this term
is commonly used to describe the
method of carburizing in which a
gas is employed directly, and in
which the steel to be carburized
does not come in contact with a
solid or liquid capable of giving
up a carburizing gas. Under the
subject “Solid Hardening”, the
statement was made that all car-
burizing was due to the action of
carburizing gases. It can readily
be understood, therefore, why a
free carburizing gas, such as coal
gas, rather than a substance capa-
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ble of liberating a carbon gas,
should have some industrial ap-
plication.

The industrial process for car-
burizing with gas consists, for the
most part, of a horizontal retort,
rotating in a combustion chamber
fitted with suitable burner equip-
ment for securing the proper tem-
perature. The pieces to be car-
burized are charged into one end
of the retort and the retort sealed
and later discharged at the same
end after the required time has
elapsed. Gas is forced into the re-
tort, and as the temperature is cor-
rest for carburizing, the steel ab-
sorbs the carbon from the gas very
readily. Gas carburizing is ex-
tremely economical in point of cost
per pound of steel.

Heat Treatment

“The structure of ferrous metals
changes when they are heated.
This structual change which oc-
curs at a definite temperature is
accompanied with an evolution or
absorption of heat. The points on
the temperature scale at which
such changes occur are known as
‘Critical Points’ for the particular
ferrous metal under observation.
The critical points depend upon
the nature and the amounts of al-
loying elements present in the
iron.” This excerpt from a manual
of heat treating is offered to help
explain the discussion of the heat
treatment which follows.

The subsequent heat treatment
of the carburized material, which
logically follows the carburizing
process, necessarily follows those
steps necessary for the treatment
of two distinct kinds of steel, the
low-carbon core (about 0.2% car-
bon) and the higher carbon case
(about 0.85% or more). The car-
burized part, coarsened in grain by
the carburizing temperature, is
first reheated to slightly above its
Ac; (critical) point and quenched,
preferably in oil. This leaves the
core in as fine-grained a condition
as possible. This treatment of the
low-carbon steel core is wholly un-
suitable for the high-carbon steel
case, so the quenching is repeated,
this time from the temperature Ac,
(absorption of heat point). In this
case, water quenching is generally
preferred for plain carbon steels.
After the second quenching, the
part is reheated below the critical
range to remove quenching stresses
and to toughen the case. This last
heat treatment is known as tem-
pering or drawing.

Applications

Case-hardening is especially ap-
plicable to the construction of
armor plate, safes and vaults, the
moving parts of machinery which
are subjected to both shock and
wear, such as crank shafts, pivots
and axles, gears, etc., also for the
bearings and knife-edges of weigh-
ing machinery, and for many other

purposes in machine and imple-
ment construction. Due to the ex-
tremely hard outer case, the oper-
ation is usually applied to the
finished casting, forging, or other-
wise fabricated object, so that no
machine work need be done on the
hardened surface.

Since the scope of this article
has necessarily made it a summary
rather than a treatise, many of the
intricate details of the processes
have been omitted as well as are
some of the minor and less gen-
eral methods of carburizing. It
has been shown, however, that
with case-hardening a product has
been brought forth which possess-
es the properties of internal
strength and surface hardness.
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THE PRODUCTION OF CHICLE

HE story of chicle, the basic in-
gredient of chewing gum, from
the time of its gathering in the
shadows of the damp southern for-
ests to the hour of its emergence
from sanitary factories as a pop-
ular delicacy, makes a truly fas-
cinating tale.
Fine chicle is the partly evapor-
ated juice of the sapodilla, an ever-
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green tree found in exploitable
abundance only in the southern
provinces of Mexico, the northern
part of British Honduras, and the
Department of Peten in Guate-
mala. It is derived from various
species of the sapodilla tree, but
that from the chicozapota, or Mexi-
can variety, far outranks any other
in quality because it contains the

highest percentage of gutta and
the least amount of resin. A high
gutta content increases the elastic-
ity of the gum and makes it more
“chewable.” The tree cannot be
tapped until it is thirty years old,
but it lives to a very great age if
properly cared for. Many of those
now producing are believed to date
back to the time of the Spanish
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conquest. The mature Mexican
tree attains a height of forty or
fifty feet with a diameter of about
forty inches and yields from thirty
to thirty-five pounds of chicle per
annum. The sapodilla also furnish-
es an edible fruit of the persimmon
variety, known as the sapodilla
plum, as well as a hard red timber
which, because of its susceptibility
to high polish, is valuable for the
manufacture of furniture and
other articles where hardness and
durability are essential. Over-tap-
ping of the trees for latex often
causes the fruit to become inedible.

Incisions, either a group of V-
shaped cuts spaced one above the
other and connected by a vertical
channel, or one long gash encir-
cling the tree in a spiral form, are
made in the early morning. These
incisions reach from the base of
the trunk to the branches of the
tree, a distance of about thirty
feet. The “milk” oozes out and
slowly runs down the grooves into
a canvas sack propped against the
base of the tree. Two hours are
required to drain the average tree,
and, once tapped, from four to
twelve years are required before a
tree recuperates sufficiently from
its injuries to be retapped. In
many cases the tree dies after the
first tapping because of excess cut-
ting. Chicle is generally run dur-
ing the rainy season because the
high humidity causes the trees to
bleed freely.

The fresh sap resembles cow’s
milk, but by the time it has reached
the collecting receptacle it has be-
come a yellowish white sticky
product of the consistency of
cream. After coagulation by boil-
ing, it assumes a grayish hue.

After collection, the contents of
the canvas bags are strained into
huge kettles, mixed with an equal
amount of water, and heated over
slow fires. This boiling process usu-
ally takes place on Sundays,
though why this particular day is
chosen nobody seems to know. Dur-
ing the cooking, which takes from
one to two hours, the liquid is
stirred with long wooden paddles
in such a manner that the content
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remains as a unit in the center of
the kettle, while the water is
thrown aside and evaporated.
After it has been tested and found
to meet requirements, the hot
dough-like mass is poured out upon
greased canvas, cooled, kneaded,
and molded into blocks, weighing
from twenty-five to fifty pounds
each. These blocks are then packed
in burlap bags, transported by
means of shallow dugouts to sea-
ports along the tropical rivers, and
shipped to the United States.

Crude chicle in this form is hard
and brittle. It varies in color from
light grey to a dark brown, and
melts readily with heat. When
warm it is very ductile and ad-
hesive, without perceptible odor
or taste. It is entirely free from
any injurious qualities. The block
gum shipped from Mexico has a
water content of about 33 per cent,
but loses 3 per cent of this during
transportation to New York.

Natives, known as chicleros,
gather the chicle. They are usually
clean and honest skilled workmen
who labor hard for their living but
dress well and spend generously in
hours of leisure. Each chiclero
deals entirely with contractors,
agreeing to deliver crude gum at
a price of about twelve cents a
pound. In these bargainings, the
chiclero underrates his producing
capacity in order to be sure of de-
livering the exact quantity of
chicle agreed upon and because it

will enable him to do a little side
trading of his own. This bootleg
trading is cleverly done without
the knowledge of the contractors
and in spite of the most careful
vigilance on their part. The chi-
clero must establish his own camp,
find his trees, extract the latex, and
prepare the gum. His equipment
consists of a machete for slashing
the trees, rope and a pair of iron
spurs for climbing, canvas bag
receptacles, and iron kettles. He
may be compelled to walk many
miles through the forest in order
to tap from five to seven trees, con-
sidered a day’s work. If there is
one tree to each acre, the growth
is considered of average thickness.

Although none is produced in the
United States, crude and refined
chicle are dutiable commodities.
The tariff was imposed solely for
revenue purposes. Up until 1919
domestic manufacturers obtained
the greater part of their chicle
from Canada, a heavy importer of
the product. Since that time the
bulk of the stock has been import-
ed directly from the producing
countries. Small supplies of refined
chicle occasionally come into the
United States from Belgium and
Czechslovakia, but, they too, draw
upon Mexico and the Honduras
regions for their raw materials.

The author wishes to acknowl-
edge assistance given by the Beech-
Nut Packing Co. in compiling the
information contained in the above
article.
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The Engineer A Salesman

The engineering student is gen-
erally afflicted with one chronic
ailment—unsociability. He does

not know how to meet people. His
conversations are apt to include
only such topics as strength of ma-

terials, the operation of some ma-
chine, or some phase of analytical
chemistry. The engineering stu-
dent must avoid such tendencies
because this defect in his social
make-up may be a serious impedi-
ment to his success.

When an engineer finishes his
curriculum, he has something to
sell, but as a general rule he has
little selling ability. His studies
will do him no good if he cannot
convince employers that he will
be an asset to their interests. The
ability to speak intelligently on a
number of subjects and the ability
to meet people congenially and with
case are as essential to the success-
ful engineer as is his ability to
solve strictly engineering prob-
lems.

In other words, if the engineer-
ing student is to be most success-
ful, he must not pursue his engi-
neering course to the exclusion of
all other considerations. He must
get into activities which widen his
interests and broaden his under-
standing.
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Our Grading System

It can hardly be said that any
grading system is perfect. It is
practically impossible for a pro-
fessor to record enough grades for
each student during a semester to
enable him to arrive at the true
mark of the student’s knowledge
of the subject being taught.

Students may ‘“cram’ for quizz-
es and examinations and may
happen to cover the correct ex-
amination material. On the other
hand, a man who has studied in-
dustriously throughout the term
may have almost the entire course
in hand and yet do no better or
worse than the lucky ‘“crammer”
of short memory. A man may give
an oral recitation on the one or
two topics which he has prepared
from the entire assignment. An-
other man may be given a failing
mark for his recitation because it
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