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CHAPTER I
PURPOSES AND TECILTIQUES

The dmportant positicn that foundry prectice, as an ed=-
cational subject, is achieving in the educational programs
of our publlc schools, trade schools, technical schools, col-
leges and universities of today 1s causing more emphasis to be
placed upon it. Engineering colleges, technical institutions,
trade and public schoels of this country are almost wmiver-
selly wmaking 1t an iategral part of thelr educational system.

The type of training offered in the foundry prograus
meets the vocational and industrial ased of many averzge tynes
of ecommunlities throughout the nation. The fact that foundry
practlce pravidés an opportunity for the excerise of the cresa-
tive urge in teras of material things and partislly meets
some of the experience reguired by the fouwndry industfy has
caused 1t to become & part of the currieulums of many insti-
tutions of learning. The instructors In this field are real-
izing the possibilities thet are offered for those who are
interested in foundry practice and the materials involved and
aye constantly initiatiag Improvements on the old techniques
and establishing prograus that will keep abreast with the
constantly changing machine world.

The types of comnunities that are being served by found-
ry practice are growing to be unlimiisd. The many agricul-
tural areas that exlst throughout the country have insti-

tutions thaet offey courses in foundry practice, slthough



there does not exist an

tion of the techniques taught.
This study was made through the desire to determine

the exteat to which fownlry practice is being taught in

the wvarious institutiong of learning. The writer made

i1

3
&

cztenslve search for information conecerning foundry prac-
tice being teught in public schools, trade schools, tech-
nical schools, apprentice training prograns, colleges, and

wiiversities in the Thited States.

How the Problem Originsted. The expansion of the found-

ry industry and the need ol coapetent personnel influvenced
the writer into ingquiring as to what education is belng of-
fered in public schools, trade schools, technieal schools,
colleges and wniversities to fulfill the demands of the
foundry imdustry. The lack of written information concern~
ing foundry practice in the institutions mentioned was the
second incentlve promoting the need for this problem to be
solved. It is apparent that educationsl institutions are
failing to train sufficient students to fill the vacancies
in the foundry industry, thzt hsve been left by retiring
foundrymen. The machine operating personnel can be replaced
by & training program devised to familiarize wntrained work-
ers with the functions and operstions of foundry machines.
The technical and management vacancies need college trained
pergsonnel, although soxme have been filled by the workers

with a number of years sxperience. The Foundry Educational



Foundation has developed an educational program, which has
been adopted by five leading engineering institutions of the
United States, to train young men to fill the wvacant posi-
tions. The graduates of these institutions are few in num-
ber compared to the wvast number of positions vacant in the
foundry industry.

The engineering colleges and technical institutions with
some revision in thelr curriculums could amply supply the
foundry industry with sufficiently trained personnel to fill
the vacancies in the managerial and technical departments.

The teacher training institutions with the aid of an
Industrial arts department could train teachers to acquaint
public school students with some of the fundamental operations
and processes involved in foundry work. This training and
information that the industrisl arts teacher should present
to students would red?fe the amount of time that industry
would have to consume to train the worker before efficient
production can be maintained.

Statement of the Problem. Many studles have resulted
from a felt need or an interest of some person in a partic-
ular study. The various phases of foundry practice that are
being taught in some educational institutions was an incen-
tive for carrying out this plan. The writer feels that ad-
ministrators might become better acquainted with the needs
of the foundry industry and how they can be satisfied,
through this study and better realize its importance to the
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educational curriculums. The outcomeg of this situdy is plane
ned to be the beginning of proposed prograas of study eon-
cerning foundry preetice for public sehocls, trade schools,
techinical schools, snd cngiusering colleges. This study 1s
zive the resdor soue informstion concerning the

i
need of Education For The Foundry Industry.

The Purpose to be Realized from this Study. This study

will serve the purpose of meeting the tenative needs of the
foundry industry, through the training of students in such
prograns devised by adainlstrators familiar with fouundry op-
grations. This study should help clerify the thinking of
those who sre In doubt as to the Importance of foundry prac-
tice in the edueational programs. The writer recoguizes a
need for o spccial srogram of foundry practices that would

Al

meet the present need of the Ilowndry industry.

Delimitations. When a study ic undertsken, certalin
boundaries and limitations should be establisiied so that def-
initions may aid in the devel ument of the subject. This
study has bo th e@ucatibnal and industrial limitstions Only

education that will £1d 2 student in acquiring information

zbout or to gain employment in the foundry industry will be

o

ongidered. The foundry industry will be the only Ilundustry
involved in this study. The foundry practice prograus of g

sumber of educationsl iastitutions vwere surveyed and aagalyzad,

2

he results of thics study will aid the writer in the propos-

fote

ng of a foundry practics course for public school industr ial



arts departments that will meet the approval of the Foundry
Educational Foundation,

Definition of Terms. Throughout this study certain
terms are used in regard to foundry practice and quite often

in such ways that formal definitions of them would prove help-
ful, The definitions given are by recognized authors in the

foundry industry, in industrial arts teaching, in vocational
education or by men of considerable experience in these

fields.

¥-acat,t_c£>§gm§gmgiég, as contemplated in

natio vocatlonal education aet, in-
cludes education and training of less than
college grade, the specifiec purpose of
which is to equ:l.? boys and girls, men and
women for the effective pursuit of occupa-
tions. Such training prepares those of
school age for advantageous entrance into

~ gkilled trades and oeccupations.
(%9, page £9)

« The art of preparing molds from
plastic materials of such nature as will
successfully resist the intense heat of
molten metal, as loam or sand, in which
may be .fomé the objeet to be produced in
metal, the process being completed when the
metal has been melted, run into the mold,
and permitted to solidify. (8, page 1)

0 . An establishment in which molds
are and metal melted to gi\.:r them,
for the production of marketa cast-

ms’c( lwsm)

stings. Articles made by pouring molten
metal Into a mold and allowing it to
solidify. (40, page 167)

_F_a;%g Castings. Casted articles whose
basic Ingredients are iron and carbon.
Other elements are always present but

their effect on the sical properties of
the casting is usm].{;u u-condnli).rypeto the
mixture of iron and carbon. (44, page 51)




Non-ferrous Castings. HNon-ferrous cast-
ings are %ose composed of metals, or al-
loys, in which there is little or no iron.
Until recently, the copper alloys formed
the bulk of this non-ferrous group. Alu-
minum alloys have been developed by the

demand for light-weight material for auto-
mobile and airplane parts. (35, page 120)

Ornamental Fo %dg Work, The art of pre-
paring molds of a y figured nature to
be used for display, such as; statues,
F.aqus.s., gatos. panels, and jewelery.

8, page 295)

Pig Iron. The product of the blast fur-
nace, or any other process for reduc

iron ore to iron rich in carbon, cast Into
convient shapes for easy handling. This
shaped mass of iron and carbon are called
‘pigs'. Plg iron is known as either 'sand-
cast' or 'machine-cast'. (27, page 245)

%g; ﬁg. An iron containing so much car-
n it is not usefully malleable at
any temperature, The dividing line be-
tween steel and cast iron is taken at 2.00
per cent total carbon. The practical range
of total ecarbon in cast iron is from 2,50
to 4.00 per cent. (27, page 548)

Cire Perdu. Cire perdu the French teru for
the 'lost wax method'. The process where-
in the article to be cast is first modeled
in wax; the wax model be then enclosed
in plastic clay, upon hea which the
wax melts and runs out, leaving the mold.
(8, page 2)

M%M. A study of the changes
man s in materials to inerease their
values to meet needs, of the appropriate
usage of products made, and of the soclal
advan s and problems resulting from
the of these changes and products.
(10, pages 1 and 2)

Apprentice . Apprentice training
is any systematic training in the all-
round practice of any given trade includ-
ing regular advancement in shop operations
together with regular instruction in those
subjects which will sustain interest in



the performance of these trade operations,
broaden the techniecel knowled?e of the ap-
prentice, and lay the foundatlons for
(sgund progressiw trade practices.

]

Engineer. A genersl term used to desig-
nate one who pursues & branch of profes-
sional engineering. Specifically desig-
nated as Chemiecal Engineer; Civil En-
gineer; Electrical Engineer; Industrial
Enfinoer, and Mechaniecal Engineer.

Research Methods Used in this Study. The material that
is used in this theslis was obtained by the library technique

and documentary evidence through correspondence. The mat-
erial presented in the second chapter was obtained exclusive-
ly through the library technique. The library technique was
also used in obtaining much of the information about the
institutions of higher learning offering courses in foundry
practice. Due to the lack of publications concerning the
need of educated and trained workers in the foundry industry,
the writer sent letters, requesting this information, to
prominent national organizations of the foundry industry.
The writer reviewed all similar studies that could be found
which might offer suggestions toward this study.

Since the purposes and techniques regarding this study
have been stated, the next chapter will mske a study of the
history of the casting process.



CHAPTER II
EVOLUTION OF THE CASTING PROCESS

Archaeologists and historians have been unable to estab-
lish sufficlent evidence to determine the exact time that
founding work was started., Explorers and investigators have
found in the ruins and burial grounds of the Egyptians metal
ornaments that were cast by the "lost Wax Process”. The year
5,000 was estimated as the year the ornaments were cast, but
this is Jjust an approximation.

JTubal Cain. The first recorded history indicates that
Tubal Cain, who was seven generations from Adam, was a "mas-
ter in every kind of bronze and iron work" also "the forger
of every cutting instrument of brass and iron®. Tubal Cain
is recognized in literature as one of the earliest workers
in iron. (27, page 2)

Aristotle B.C. 388. According to Aristotle, who wrote
in the fourth ceﬁtury B.C., cast iron as well as steel was
known in his time: "Wrought iron itself may be cast so as to
be a liquid and to harden again; and thus it is they are wont
to make steel". Aristotle mentions and deseribes the process
for meking Indian steel called "wootz", which was made in
crucibles. (16, page 23)

England B.C., 200, Bars of iron were used as currency in
England during the period known as La Tenae, that is the sec~



ond century B.C, (16, page £4)

Japan 70 A.D., There are records of a bridge with cast
iron chains being built in Japan in the year 70 A.D. From
about this time cast iron seems to have become a lost art un-
til about the eleventh century. (27, page 3)

Eleventh and Twelfth Centuries. During the two hundred
years of the eleventh and twelfth centuries an Anglo-Saxon
monk , named Theophilus, in his "Diversarum Artium Schedula"
described every possible process that could be employed in
making and ornamenting elaborate pleces of ecclesiastical
plate. Among the processes mentioned was that of casting.
This writer 1s quite obscure and is known only through his own
few writings. (16, page 20)

Pig-iron 1311l. The first recorded example of pig-iron
dates back to 1311.A.D., in the Siegerland of Westphalia.
Knowledge of the subject must have spread widely, in spite of
the secrecy then prevailing, and probably through the medium
of journeymen furnace operatives; for we hear that castings
were made in Sussex about forty years later. Pilg-iron was
made by running molten metal into open-sand molds, having the
shape like a sow with a litter of suckling pigs, and thus
recleved its name, "Pig-iron". (27, page 3)

Memmingen, England 1388. Cannon were being produced for

several years, but stones were used for shot. Cannon balls
were first cast in the year 1388, in Memmingen, England. The
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iron workers of this time found that the molten metal from
the furnaces, when cooled and fractured, would have a gray
appearance, and would appear granular in structure. Cannon,
cannon balls and stove plates were the main products of the
iron worker. (27, page 4)

Grave Slab 1450. lark Anthony lower, secretary of the
Sussex Archaeological Society, mentions a2 specimen of cast
iron in Great Britain from the fifteenth century, a cast iron
slab in Burwash Church, Sussex, with a ornamental cross and
inscription; "Pray for the soul of Joan Collins®", indicating
that cast iron was then in common use in England. (16, page 36)

Richard Moldenke, & prominent foundryman and sauthor, lo-
cated a rare book in the Armory of Berlin. The rarity of the
book was of great concern to Fichard Moldenke and he quoted
several paragraphs from this rare book in his publication,
The Prineiples of Iron Founding. The book in the Armory of
Berlin is of great importance, for it links the acecomplish-
ments of the past with present day activities in the founding
trades. The quoted paragraph that follows should give the
reader a slight impression of the importance of the rare book.

The famous Armory of Berlin contains a copy
of a rare early book on smelting, dated
1454, in which there is described the mak-
ing of molten iron in the hearth furnace,
the metal being run into well baked and
highly heated loam molds. Arsenic, anti-
mony, and tin were used in small quanti-
ties an alloying additions to render the
metal fluid. This book describes another
furnace the hearth of which was used for

stacking up alternate layers of wrought
iron and charcoal, which gave a molten



iron---thus comsgonding to the previous
ly mentioned crucible-made recarburized
iron. The Interesting portion of the des-
cription 1s that this furnace had above
the hearth a chimney terminating in a
‘*Kuppel' for better charging purposes.

This was probably at the first rather short
and resembling a small tub without a bot-

tom. It may thus be connected up with the
Latin diminutive cupula, of cupa a tub;
and eventually became ‘'‘cupola'’, 'ecubilot!’
and 'Kupelofen', respectively, in English,
French, and German, (27, page 4)

England, 1500. The first evidences of the art of heavy
castings of iron were recorded in England before the turn of
the fifteenth ecentury. Shortly after the turn of the century,
i.e. 1516, a five ton gun called the "Basilicus" was cast in
London. Godefrois de Bichs, of Liege, Belgium, established
the first iron "foundry" in England. The "foundry" was estab-
lished in Dartford, in the year 1580. Forty years before this

two cast guns were brought from Ireland. (27, page 5)

Neuhutte in Germany, 1592, Stove plates and oven plates
were cast in sand beds, the face of the plates were figured by
the use of wood cuts as patterns. The most famous plates were
cast in Neuhutte, Germany, the face of the plates had figures
portraying the Resurrection. (27, page 9)

Brede Fournes, England 1636. Ironmaster Richard Lennard,
cast some very fine stove plate, at Brede Fournes, England in
1636. Several of the plates portrayed the Ironmaster holding
his sledge, with a weighted mold and ladle at his feet. The
plate also contained the coat of arms of the Ironmaster.

(27, page 11)
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Lynn, Massachusetts 1644. A cast iron cauldron is the
first household utensil to have been cast in America. The
cauldron was made at the Saugus Iron Works, Lynn, Massachu-
setts, in the year 1644. The capacity of the cauldron is
slightly less than one quart, it weighs two pounds, thirteen
ounces. The dimensions of the cauldron, which is round in
shape, are four and one~half inches wide and four and one-
half inches deep, (16, page 45)

- Regumur of France, 1721. The first recorded evidence of
éupola melting in Europe points to Reaumur, these records are
dated in 1721. Reaumur had a little portable cupola sixteen
to twenty-four Inches high and six to nine inches in diameter.
He published the results of his experiments carried on by
microscopic studies of the structure of wvarilous cast irons.
He graded pig iron into ten grades, according to composition
and content of silicon, sulphur and phosphorus. These ten
grades were substantially the same as those used today.
Reaumur- understood the value of gray iron for foundry work,
andl recogniged the tendency of gray iron to become white iron
with reheating.

There is record of several portable cupolas being oper-
ated in Europe. The owners and workers would travel from
village to village making pots, kettles, cauldrons, flatirons
and and-irons from the wrought iron scrap they could gather
in the villages. (27, page 16)

Christopher Polhammer, Sweden, 1750. Christopher Pol-
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hammer, a Sweedish engineer, and the Henry Ford of his day,
ha&.reeagnize& the economic advantages of applying machines
%0 industry by using an elaborate division of labor. In Pol-
hamuer's plant at Stiernsund, Sweden, water power was used in
making tools, household apparatus and agricultural implements.
Among the machines Invented were those for cutting teeth in
wheels for clocks, for hemuering pans and plates out of tin-
plated iron sheets, for drswing deep cups and vessels out of
tin plate, for making nalls, & shearling wlll for cutting bars,
neavy rolls for sheet and band iron, and power machinery for
polishing rolls for the rolling mill. BSweden thus became the
center for the production of finished and partly finished
nails, of the type now known as "cut nails®. Due to his skill
in bullding & light rolling wmill, Polhamuer led in the pro=-

- duction of rolled bars, plates and sheets. FPolhammer's de-
velopments required additional knowledge in iron founding,
both as to size and intricacy of parts. Thus In Sweden, as in
HJolland, France and Bugland, the iron founder was coustantly
challenged to produce higger and more elaborate parts.

{8, page 8)

New York €ity 1798. A water reservoir made of cast iron

was erected, by the Aaron Burr Vister Counpany in the yesr
1798. After the reservoir was taken dowvn in 184% and the
parts inspected, it waz found that the metal was just as good
a& the day it was erected., The Astor House was connected to

the water line couming from the reservoir, until the Croton
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supply beecame available in 1845, (27, page 18)

Manchester, Connecticut, 1801. A "fireproof" cotton
mill was built in Manchester, the floors of which were ecar-
ried on cast iron columns and beams. This was the first mill
of its type, but was later remodeled due to the experiments
of Hodgkinson. The experiments of Hodgkinson were commenced
in 1824, These experiments have been the basis of all de~
signs for cast iron beams and columns up to the present time.
(36, page 505)

ZThe Steam Engine and the Iron Founding Industry, 1820.
In 1820, James Watt of Greenock, England began making improve-

ments on the steam engine, invented by Newcomen, in 1769,
After 1820, the improved steam engine was in great demand by
all industries. The demand for the steam engine marked a new
epoch in the founding industry, and the activity which ensued
resulted in the establishment of many iron foundries. The
development of iron and steel shipbuilding resulted in the
establishing of active and progressive works in iron founding
in the Midlands, on the northeast coast of England. In Scot-
land the iron rous;dris—:s malntained a high reputation for the
production of all types of iron castings. (9, page 3)

(29, page 6)

Thomss Iredgold 1828. “A Practicel Essay on the Strength
of Cast Iron and Other Metals", was published by Thomas Tred-
gold an English civil engineer of Erandon, England.

(16, page 98)
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South Boston Iron Company 1887. The South Boston Iron

Comneny was established by Cyrus Alger in 1827. The plant

wes originally known as the YAlger Iron Vorks¥. Cyrus Alger

had been working in the production of cest iren ordnance

gince 1809. He made the first rifled cannon in 1834, the

first "mallesble iron? gun in 1836, and in 1842 he aade the

welve inch "Columbaid®. (&%, page 5)

France, England, 1680 to 1860. Cast iron girders.aﬂ&

columng were in general ugse by 1860 in England for supportiag
floors of mills, factories, workshops, and publie halls. The
details of cast iron coluunsg and floors in the United Stotes
followed English practice.

The Halles Centreles of Paris weg erecited in 1854, This
structure wag composed of = series of pavilions, The pavil-

iong were bullt of cast iron columas =nd cast ilron arches,

The Caritol Building, VYashington, D.C. 186E. The ecapi-

1ol building 1is one of the best known American structure using
gast iron for columng, arches, lintels, decorative wall
panels, and girders. The dome of the capitol has several cast
iron panels which aid iz supporting the outer masonry wall.
The ecapitol was coumpleted in 186E. The use of cast iron in
uilding ecoastruction was qulte common sbout this time, in

the TUnited States snd throughout Burope. (38, page 508)

Thomas D. Yest, 1882. Thomas D. West of Cleveland, Ohio

published articles on foundry practice in 1882. ¥z also
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wrote numerous books concerning foundry practice. West is
responsible for developing a system of standard samples of
cast iron borings for interchange and checking of chemical
determinations. Officials in the United States Bureau of
Standards took charge of the standard samples, shortly before
the death of the founder. (27, page 19)

Founding Grows in the United States. A tremendous de-
velopment in metal manufacturing and metal founding was ex-

perienced in the United States during the nineteenth and
twentieth centuries. Most of the great ore deposits have
been discovered within the past hundred years. Metallurgists
have developed scientific control of the quality of metal
and have made possible its production at extremely low-
price.

The vast expansion in the foundry industry was due to
two factors, the first of which was, increasing mastery of
the science of founding, of patternmaking, of molding, of
melting and pouring and of annealing and finishing. And sec-
ond, the increase in machine-tool skills resulted in a great-
er demand for castings. The foundry in other words, is the
child of the Machine Age.



CHAFTER IIX

INDUSTRIAL ARTS COURSES AND THE POTUNDRY INDUST

Education is one of the oldest institutlons responding to
human needs. Its maln purpose has been to prepare one for ths
duties of life. An insight into the modern industries of to~

day reveals gome of the results of edueation., Thils insight is

7y

ained by offering courses on elementary fowndry proctice in

fwalor or senior high sehools. his type of education is pe~

[\

ferred to as industrial sris, which lacludes siudies ceﬂcﬁrnw
ed Wltﬂ many of the educational zctivities of modern industry.
The cagting process 1s one of the most depended upon man-
ufacturing processes in this meodern machine age. The tech~
nigues and skills lnvolved in the ¢asting process were kepntd

0 secrecy wntll the Iandustrial Revolution in the Bighteenth

e

Century opened the way for the expansion of the casting in-
dustries., Following the Industrial Revolution the techniques
and skills of the casting proeess were no longer kept in
secrecy, but were being tauvght in public institutions, to
those individuals who desired to make the eastlng industries
their lifets work. The industrisl arts curriculuas of the
public schools are continulng to teach some of the fundamental
techniques and skillis thet represent the basic practices and

Y

fundanental proecesses of current industrial sctivities.

The Purpose of this Chapter. The purpose of this chapter

is to aequaint the reader with methods that are followed in



the industrlsl arts curvlonlum, in preparing students to woik

2

at fouudry Jobs, and
the fmdazentel operations concerning foundry practive. It
is a fact that the industrizl erits progres usually hags a
serizss of shop work zetivitles avallable for the iatroducing
of skills and techuniques of a variety of ceccupations and in-
dustrial processes. Foundry work should always be included
in these programs of aelivities.

The attaining of industrial arts objectives through
foundry practice will be discussed along with the correlation
of foundry practics courses with other industrlsl arts sand seca-
deuwic subjects. A foundry course is proposed as Part B of

this chapter, with the attasining of the objectives in miad
PART A
ISLUSTIRIAL ARTS OBJECTIVES

Dr, Louls V. Hewklrk, & promineat leader in the fisld of
Iadustrizsl arts, lists elight objectives in his book The In~
dustrial Arts Program. They are quoted as follows

1. Develop the abiliity to plan and couplete
projects, using & variety of tools and
eonstruction materials in & workman
like manner,

2. Give expariﬁﬂcea that will increase un-
derstanding of xodern Industry aad thet
will lay tbb faumdhtlau for and help
detaranine wvoctstional interssts.

3. Develop the ability to vead and make
working draviang, azﬁrtug 08 graphs.

1)

4. Develop the ebility to recognize quality
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Obiectives.

sris objectives, that were devised by Dr. Louis V. Hewkirk,
can te achieved through foundry practice. The writer wiil
how these bwcc ives ecan be realized through foundry
practiee. The objectives will be discussed In the order they
were stated
The First Objective. IDevelop the =2bility to plan and

" e -~ Y b aqm® s g -y 4 2 T - | - 4o oy o T o
coaplete projects, uoins o veriety of tools sund consiructicn
Taam A et g Ty éy Chen WG T Y 4 L v T

uaterials 1u o vorkmanlike manger.

Léing tools that

P 2

smon to the craftznen in the fomdyry industrlies, such
the slick, bellows, trowsl, zviddles and droving pins. The
use of the proper grade oF gand for the nroject be made ig
importent factor for & good casting. The procedure that
should be Ffollowed in the rsmning of nold must be ecare~
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fok

folly planasd before the vwork is staritad,

Ihe Second Objective. Give‘ex@erience that will in-

crease anderstanding of modern industyy and that will lay ths

foundation for aud help determine vocationsl imterests, 4

List of projectis can be devised that will require wvaried op-
erations for the student o perform. The simplest pattern
will require operations that ars iz constant use in the found-
Y industriess The aptitude and dexterity that the student
demonstrates in making the simple projects ean be a basls fox

deteralning voecational iuterest.

Ihe Third Objective. Bevelop the abllity to read and
make working drawings, charts and graphs. The student will

be confronted with sketehize snd drewings te help explain &
process or procedure. The student should be encouraged to do
some designing. This will reauire the student to make drave-
lags that are uﬂﬁérst&m&abl@ and meaningful to ethers. Charts
and graphs are used to show the various phases that metal

pagses through while meliting.

The Fourth Objective. Develop the ability to recognize

guality and design in the products of Industry. This objec-

tive can be attained by the comparing of wvarious castings
according o the nze and the design of easch. The ability to
deternine good or ‘bad castlugs can be developed by the inspee-
tion of warious castinge by the students, followed by discus-

gion to show the good and bad features of the castings. Hen
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from the foundry industry should be invited to talk to the
students about the products they produce.

The Fifth Objective. Develop the ability to maintain
2nd service in a safe and efficlent manner the common pro-
duects of industry. This objective can be best attained
through the use of wvisual aids, such as motion pictures, to
demonstrate how various castings should be used, and how they
might be serviced by the different welding methods.

The Sixth Objective. Provide an objective mediwm for
expression in mathemsties, science, language, arts, and social
Secience. To attain this objective the student should be re~
quired to estimate the cost of material used for his projects.
Sclence is constantly used In the making of a project such asj;
the distribution of moisture through the sand, the melting of
the metal, pouring of the metal, and the cooling of the metal.
The correct foundry terms should be learned and used while

the student 1s in the shop. The best example of the misuse

of terms is that of the aversge student calling foundry sand
dirt. A visit to a local foundry will encourage the students
to use terms appropriate for the work they are doing. The in-
structor can introduce the historical background of the cast-
ing process and have the students discuss thelr everyday life
without the casting industries. This discussion will show the
students the importance of the casting industries.

The Seventh Objective. Develop an interest in crafts as



& valuable medium for crestive expression in lelsure tiume.

The perconnel organization in the individual shops will con-

tribute to the achieving of this objective to a great degree.

Foundry Practlice and other Industrisl Arts Subjects.

Foundry prectice can bhe fitted into the industrial asrts pro-
gram, without affecting adversely the other industrial arts

ubjects. Other Industrisl arts subjects will correlate well

®

with foundry practice. The drawing classes will ald the stu-
dent tsking foundry practice when he wants to design & casi-
ing. The foundry will yilsld castings that will need to be
mechined, this machine work will be of greater interest to
the students than the usual excerise work commonly fownd in
high school machine shops. The woodworking shop will serve
as a place where the students can meke patterns that they
yould like to cast in the foundry.

The students making projects in the foundry, will not
only use the lknowledge they recieved from the industrial arts
classes, but will use koowledge from thelr mathematics,
sclience, geography and history clesses. The amount of knowi-
sdge used from these various classes will depend upon how well
the fouﬁdry lessons are prepared by the teacher. There should
be sufficient projects of Interest on hand for the students
to work with. The simplest projects will require operations

that are performed by workers in the foundry industries.

Tools and Equipment for an Industrial Arts Foundry. The

foundry ean be one of the most inexpensive shops of the school.
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The majority of the tools and equipment can be made in the
cther shops by the students. The number of tools to be pur-
chased will be few. The following tools are those that will
probably be purchesed; slicks, 1lifters, bellowe, riddles,

trowels and water bulbs. The tools that can be nade in oih

shops are; rammers, rapping bars, strike-off bars, drawing
pins and gate cubters. These shop made tools ean be made in
the wood, machine, and sheet metal shop.

The equipment for the foundry such as, flaske, bottom
and mold boards, sprue pins, risers, melting furnace, and
molding benches can be either purchased or made in the shops.
he wriier suggests that the foundry sbwuld have g Iew good
metel flasks and at lesst one snap flask, so the students
wilil get some experience in using the same egquipment as is
uzed in the fouandry industries. There are several grades of

sand that can be used in the school foundry. The seleccition of

the ssnd will be a mattsr of the cholce of the teacher.

PART B
PROPOSED COUREE OUTLINE FOR FOUNDRY WORK

The following course outline for foumdry work is pro-
posaed for use in the Jjunior or senior high school general in-
dustrial arts shop. In the followlng outline A% 1n esaech unit
ol instruction indlcates the manipulative work to be performed,

wpt designates the accompanying Informational materisl, and

part *"C* suggests projects or exercises.



Unit 1.

Unit 2.

Unit 3.

Unit 4.
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- Shop Organization

A, Students shall check equipment for the found-
ry units,

B, Methods of procedure to be followed in the
foundry shop, the development and character-
istics of the working material, such as; alu-
minum, lead, type metal and bronze, can be
discussed.,

C. Checking of types of castings used in the in-
dustrial arts shop.

- Meking a Pattern With Hand Tools

A. Forming proper draft on & simple pattern with
a pleane, try square, and other hand tools.

B, Specifications for pattern making.

C., Select or design a pattern.

- Use of Machinery in Pattern Making

A. The student will have learned the general uses
of the machines in a previous woodworking
course, He will now learn the method of cut-
ting the proper draft with a jig saw or band
saw and a wood turning lathe.

B. Techniecal terms applied to pattern meking and
foundry work,

C. Turn 2 pattern for a gear blank or a pulley
on a wood turning lathe.

- Preparation of Send for Molding

A. Dampening, cutting, and riddling of molding



it B.

Tnit 7.

Unit 8.

Unlt 9.

sand.

B, Selection of wmolding saund.

€. Prepars uaﬂu for ramaing.

- Ram&lﬁ” & dold

4. Remuing & mold, rvemoving the pattern, and re

pairing torn surfacesg
B. Types end uses of molding

C. Had

o)
£3
L«—‘

mold for a flat back

tools.

pattern.

~ Helting and Casting Aluminws, Iead and Type

etal
&, Using flux for aluninum.
temperatures of aluninum,
B. Safe practices in foundry
€. Cast flat back eacting or

u

Correct pouring

lead ané type

ather pro

mhich a8 meld haes been made.

lead, and type metal,

€. Give project deglred Tinish.

)

- daking Core Boxes and Core

=

4. Uaking cylindrical forms,

B, Conmposgition of core sand.

€. Ram c¢ylindrical core for grinder hase.

~ Making a Casting with Cored Cavities

[70

JeCy

mabal.

of

L, Heking a mold with cored cavities, setting

cores, pouring molten metsl, and cleaning



26
cavity after metal is poured and set.
B. Permeability of molds for non-ferrous metal
castings. Identification of metals.
C. Cast grinder base.

Recommended Textbooks. A single basic textbook is re-
commended for this course., Sufficient numbers of the adopt-

ed text should be avallable in the shop so that there is at
least one book for each two students. The following text-

books are recommended as satisfectory for this course.

l. lewis, Melvin S., and Dillon, John R., Instruction
cGraw-Hill

ghopts for the Gencral ShoR.foppair. N

2. Richards, William Henry, Prinelples of Pattern and

;o%g* ctice, MeGraw-Hill Book Company, New

oTk, ’ pages.

3. Smith, Robert E., ts in te and Founding,
The McCormick rs Publis pany,

Wichita, Kansas, 1939, 72 pages.

4, Stimson, William C., Gray, Burton L. and Grennan,
John, Fo » American Technical Society,
Chicago, ¥ pages.

EQUIPMENT AND MATERIALS REQUIRED FOR A FOUNDRY

WORK AREA FOR FOUR STUDENTS

Specifications for Equipment. The list of foundry tools
and equipment is given for aluminum which has a melting point

of 1218 degrees Fahrenheit, this list will also apply to lead
and type metal. The furnace and crucible or metal melting pot
require no blower and can be constructed in the school shop.
liost schools in Oklahoma have natural gas which may be used
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for the furnace, The following list iaciudes approved sbtand-

fuantity  Tools Slce Retell Digtributor Frice
Bellows 10° Stevens & 3.0¢C
4 Beneh Cagt in shop
rammers Brixlay  (aluninum) %
L Bench : il2de in shop
rammer Birx14"  (wood) W
2 Bulb sponge 3/4 pint PBrodhead Garrett 2.70
4 Draw pins 1/8% dia. ¥ade in shop %
4 Flasgks 10%x14vx
207 Stevens &1.60
i Furnace 10 1b. iade in shop
Cap. (steel or cast
iron) *
Gate cutters aNx4® Made in shop
(sheet metal) &

Heart spoons ie Brodhead Garrett 2.40
Hub lifter S/4 Brodhead Garrett 20
Yetal pot 10 1b. #ade in shop

bl b

Cap. {steel or cast
iron) %
4 Holding boards 1Yx16%x  Iade In shop
28n {wood shop) L
1 Molding sand 1 barrel Constructed of
bin Cap. concrete 8,50
4 Muslin bags 1 1b.
Cap. Iocal « 80
2 ea. Riddles 14 & 206
mesn Stevens 8,00
4 Holders shovels £8% Oberneyer €.00
z glick & Spoon 1 1/8¢ Brodhead Garrett 1.40
i Sprinkle can 1 gal. local .75
& Sprue pins 3/4% win. Made in shop
dia. x 10 {wood) %
4 Trowels 1 1/4% Brodhead Garrett 4,00
1 Venturi tube 17 throat iade in sho
dia. (sheet metag) %

Total cost of equipument for four students In foundry $70.08
% Metal or wood materials available at little or no cost.
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Yeterials needed for one semester are also comparatively ine

expensgive and limited lu cuantity.

Guantity Hdaterials fize or Kind Distributer Price

bag Core sand 20 1bs. Stevens £ 1.50
he s Flour - 10 1bs. Iocal LBE
g, Aluminum flux 4 lbs. Cryolite Brodhesd
zarrett 1,007
1 pkg. Parting compownd 10 lbs. B*odhead ‘

F g e
o
)

4 begs  Fine molding .

sand 125 1lbs. To. 00 Stevens 15.00
200 1be. Scrap aluminwa,

lead or tyue

metal . Loeal 14.00
Total cost of materisls for foundry wnit . + + « « + . $32.88

SUITABLE FROJECTE F

The selsetion of projects is 2 very important iten in
the industrial arts foundry., The projects should be of sueh

esign as to hold the interest of the student and must be

Q:

rather simple to cast. The students will have to perfora
aperations that are in common practice in the foundry indus-
tries although the pattern Ig of 2 rather simple design. The
more complicated projects can be Introduced sfter the students
havs acguainted themselves with the elementary operations re-

gulred in the making of the alementary projects.

3.

Flat Back Projects. It ig recommended that flat back




2%
srojects should be introduced at the beginning of the studentis
experiences in foundry practice. The amocunt of ifficulty

that the students will encounter will be siight, for the ir-

2o

e

3
CCI

cular surfaces will only he on ons side of the pattern,

which can be put in the érag section of the mold., The fol-

]

lowing can be classified ag Tlat back patterns; ash traye,

&

book ends, doorstops, and door knoecksrs,

Svlit Pattern Frojects. Projects regqulring & split pat-

tern should not he iatroduced until the student has secured

zood results with the flst baek patterns. The teacher shonld

o

give reasons for some patiterns having more than one plece
yhen Introdueing the split vattern for the first time. Some
projects requiring split patterncs are; candle-stick holders,
reading lamps, hendles for knlves, handles for serey drivers,
an@ fianlal ornaments for curtain rods. The split pattern
type projects as juet mentloned are not too difficult for
the students to mold after a few weeks of sivpler work. The
operations involved are the same as those used ian the found-~

ry industries.

Irregular Parting Jstterns. It is suggesied that pat-

terng requiring irregulsr oartings should not be introduced

£7

Lo the students untll they nawve nmastered the nolding

B
o
el
}-J
b
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et o,
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;

pattern projects. The following are projects requiriag sn
irregular perting; quoits, Iink bottle holder 2y grinder guards
and housings, corabresad pans, and spoked wheels., Iastruc-

tions, either verbal or written should accompany each pattern



20
reguirving an leregular pariing. The instructor should give «
dezonstration for each type of project and when students bee-

giﬁ worll on & new serle:s ﬁf pr@3ecis, insgtruction sheetls

shorld he lgsued o reiyesh the mindes of the situdents.

&

rojects Requiring Cores. The stulents who adapt them-

golves %o the foundry work will seek still more complicated
projects to csst. ?rajects.requiring cores will introduce
anstce“ shase of foundry practice. Core making will hold the
interest of the student after he is introduced to the needs
and the funetions of a core. Projeets concerning machinery
parts such as; cored pulleys, grinder bases, vise bases, and
enlarger arme, are suitable to demonstrate the functions of
COTeS,

Foundry practics should bBe introduced to students not
later than the second year of thelr high school education.
The students wlll then have sufficient time to decide if the
foudry industry is a sultable Industry for their employment.
There will be enough of time for the student to change to
trade eduecatlon or nake apﬂlﬁghtﬁcn for ap@renticesalﬁ traine
ing. Iocsl organizetions of the foundry iadustry are Inter-
egted in seqgueinting students with the practices of the found-
ry to such zn extent that they are eguipping foundry shops in
ulgh schools. The equipping of the lackley Manual Training
sehool in Euskegaﬁ, ¥ichipgen s a vecent exauple of the in-

terest that the fowndry industry is chowlag.



VOCATIONAL BDUCATICH FOR THE FOUNDRY INDUSTRY

Every development In educstional service is the proeduct
of many factors, some remote, others close ot hand. Each
gmerging program hag its zntecedents in meny fields, socilal,
gconomic, technological, political. When the vocaticnal
- schools eazme into prominence following the passing of ithe
Sulth-Hughes Act in 1917, thelr growth developed because of
Industrial, soelal aund econcnle changes. Today we are faced
with great interest in the development of vocatlonal-technical
training on the part of widely varied groups of industrial-
ists, lsbor leaders, and educztors. This Interest has not
developed out of thin air. It has come about bBecause changes
have occurred, whieh appear to warraant greatly lacreased em-
vhasls on this aspect of &éueatioﬁ,‘ The foundry Industry has
become one of the lealing Iindustries of the United States,
thus being In demsnd for young men to £11l the positions lelt

by those retiring.

The Furpose of this Chapter. The writer wishes to
arouse the interest of the reader to what voeational education
is doing %o help supply the foundry industry with semi-train-
ed workers. The writer will attempt to show the error of the
beliel that the foundry l1g & place for those with & strong
back and a weak mind, by consldering the ealiber of indlivide

ual the foundry industyy 1s seeking today. The skilled trades



Fab
that constitute & mejor part of the foundry industry will be
disecussed, and attentlion will be ecalled to the methods em~
ployed Iin the VOC&%lOﬁaA schools in preparing youth for these

gikilled trades.

Heed for Vocational Education in the Foundry Industry.

At no other time than now has there been a greater demand for
young ﬁgrkers in the foundry industry. The foundry industry
has become a science, a sclence in which the diversified ac-
tivities must be well coordinated in order to meet the de-
mands placed upon them. The foundry Industry has found it
Aifficuvit to train sufficicnt men well enough to meet the
chenges that are constantly taking place in the modern ue-
chanieal world. The foundry industry has trained men for
machine operating snd yepetitive operations. The leaders in
the fowndry industry have been compelled to rely on the vo-
cational schools for the trained youth required to £ill the
vacancies In positions left on the retirement of skilled
craftamsen., The vocational schools are preparing seml-skilled
youth not only for the foundry industry but for many other
skilled ovcupations of Iandustry. The basic industries of ths
Palted States recelve approximately five per cent of thelr

gitilled workers from the vocational sechools. There zre a vo~

riety of trades that the fowndry industry is dependent upon,

that i, within 1ts own organlzation. & lew of these trades
will be discussed in the pa avhs to follow. The trades to

ve dlscussed are the five key trades of the foundry Iadustyy.



&3
€%

TRADES RELATZD ¢

There are many trades taught in the voeational schools
that are directly releted to the fowmndry Industry. There are
slso muwmerous other trades that the foundry ladustry iz de-

peuadent upon. The {ive basic trades directly related to the

foumdry industry are: (1) potternmeking, (2) core meking, (%)

nolder, (4) cupola and furnace tending and (5) metal finlsh~
ing. Thesge trades merntioned are taught in voecatlonal schools
that are located 1n arecs where the foundry ladustry is pre-

gominend.

Petternmakinz., The patternmaking trzde is composed of

two eclagses of work, they are; woond and metal, The students
i the voestional schooslis ayve Lirst introduced to general
wood constructlon such as, rough carpentry work, trim worik,
some esbinet construction and produetion methods. The stu-
gent 1s permitted to make a selection of the type of wood
working he wishes to make his lifets work, after two years of
ths generalized wood workins. Those sclecting pattermmeking
are glven related Instructions =nd trade information along
Witﬁ suitable pattern worl. In some places the students ave
iven six to aine conseeutive weeks of school work and then
they go into Industry for the seme period of time as spent in
tha ¢lassyoom,. Then ths stmﬂ@mtvbecomes aefficient in maling

wood patterns, he is giver instructions in metal pattern-



mekirg. 7The time that the student spends in the class room

and in industry ig recognlzed toward apprenticeship training.

Core Haking. The core making trade is mot often thought

of as a trade, but is ¢lassified ac such by the United States
Bepartment of Labor. There are several vocational schools in
the Greater Detroll arez that teseh core making. The core
meking trade panks with gatterﬁmaking in the skiils that are
involved. The students following the core making trade spend
the szame aumouwat of time in the classpoom as they do in in-
dustry. The relatea iﬂShEﬁétiDH 1s given when the situdent ig
taking his classroom activitiess. The related material coun-

sists of; mathematlcs, rhysics, chemlstry, blueprint reading,

(24

core sands and core binders. The uses of core maeking maechlines

[

and ovens are considersd of prime importance dus to the fac
that the students will be working in highly specialigzed shops,
whers production is the key word, Some of the students are

variesty of cores are made, thess

N

employed in shops where

are knowm as jobbing shops.
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Holding. The molding trade conslists of three definite
types of wolding opsrations. They ave; (1) bench moléing,
(2) machine wolding and (3) floor molding. The vocational
schools, in areas where the foundry industry is predominant,
beach all three types of molding. The students choosing mold-
ing as their lifets work ave often required to take a year of
traimiﬁg in industry. The wmolder hes Lo have g working know-

ledge of the patternuaking and core making trades. %The re-~



lated Instruetions are the same oz those for core meking ez~
cept for the instruction ou core msking machines., Uolding
machines and sand handling equipment are studied to acquaint
the student with the types of machines he will be working with
once he enters industry. The voecational schools do not at-
tempt to train skilled machine operators, industry snd the
student are left to decide ze to the phease of molding the stu-

dent will be the most profitable to industry and the student.

Cupola and Furnace Tending. The cupola and furnace tend-

ing trade is of marked Importance, The vocetional schools

in the Detrolt and Pittsburgh areas hawve speclal classes for
those students Interested in the occupatlon of operating a
cupols or melbing furnace. The related information is glven
in the classroom and practical experience is furnished by iuo-
dustry during the weeks the students are working there. The
related information conslsts of ; foundry sands, fire brick,
and elay, eare of the cupols and furnace, fluxs, fwdanental
metallurgy, determining charges, fusls, and the pyineiples of
rasmlng the bottom and breast of the cupols or furnsce. In-
dustry teaches the student, through observation and practice,
the techniques of furnace and cupols tending. The vocational
schools cffering'special instructlions for thils trade are few
in number., The schools offering molding trade instruction

inelude some Instruection In eupcla and furnace tending.

Metal Finishing. The metal finishing trade related to

the foundry Industry is of prime ilmportance, for the sale~-



ability of the castings. This trade consists of; welding,
chipping, grinding, sand blasting and heat tresting. The re-
lated information 1s supplemented with the hasic subjects
guch as; mathenatics, science, physics and safety factors
coneceralng the trade., HMany of the voecational schools teach
the students the fundamentals of welding separately and in-
dustry has to teach the student the remaining information and

skills they want hia to know,
PART B
PROPOSED COURSE OUTLINE FOE FOUEDRY VOBK

The writer would like to propose the following course
outline for those students interested in meking foundry work
their life's work. The outline Is general In anature and the
topics can be taught as the Instructor sees the need for them.

This outline will serve for basle and advanced foundry courses.,
PROPOSED COURSE OUTLINE

Introduction
A. History of the castlng process.
B. Place and importance in metalworking fleld.
c. Prﬂeessingvof casting metals from mine to foundry.
D. Foundry products.
E. Divisions of foundry work.

Foundry Fools, Equipment and Terminology

A. Care and use of machine and hand tools.
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B. Types of equipment used in the production foundry.

C. Types of equipment used in the jJobbing foundry.

D. The use of proper foundry terms.

Patterns

A. Types; loose, gated, boarded, split, cored and
sweep.

B. Construction and color markings.

C. Storage methods.

Foundry Sands

A. Molding and core sands; grades, uses, binders,
and mixes,

B. Sand handling and processing: machine and hand
me thods.

C. Sand testing: grading, moisture content, perme-
ability, green and dry strength, refractoriness,
and mieroscope study.

Fundemental Prineiples of Molding

A. Incorporation of tools and equipment to be used;
sizes and types of flasks to be used, ramming,
venting, gating, risers, chills, handling and
floor planning, and shop symbols.

B. Sequential steps in molding course; flat back,
coping partings, flat back with dry sand core,
split patterns, 3 part patterns, bedding-in,
printing back, sand match, cover cores, gated
pattern, boarded patterns, sweep molding, and
patterns, with number of cores requiring the use



of echaplets.
€. Hachine molding; squeezers, Jollt squeezers, jolt

roll~over, suripper {(dJdescription), znd sand sling-

Do doldlng-ixn; iogs and plt zmolding.

delting Theory, Opewetion end Equdpmen

intge

8

A. Foundry fueis; coke, 0il, gas, and (“ ectricity.
- B. Cupols theory and operastion; deteralning charge,

£

bed, number of cliorges, proportion of materials,

:”3

chemiéal ren utlﬂns, volume of alr, sir reclistence,
Ge. Beirectories andé fluges.
. Yonferrous i‘urzmce operation; types 2f furnaces.
Hetal Hencling
Ladle lﬁzim& zad cere of cruci‘sl@s.
B, Folid pouring; prineip e& nvolved, Sliil‘“ﬁi& g and
gtrziners, gotlng according to shape snd size of
mﬂlc‘i; gating to sult metal, gates on patternsg,

risers (size znd location), f‘edin,_,, snd use ol

chills.

C. Tyres of eores; green ané 4ry sand cores.
D. Core relinforeing, venting, coatings and pasting,

drylng, and storage.
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4. Cleaning castings; tumbling, sandblasting, chip-
ping and grinding.
B. Casting inspection; shrinks, ecracks, surface tex-
ture, blow holes, sand h@les,-colé shuts, cored
holes, and miswatches.

Safety and Good Shop Keeplng

A, Sanitation; locker rooms, showers, drinking foun~
tains, and lavatories.
B, First aid.
€. Care of tools, equipment, and materials.
L. Safety devices.
E. Personal sttitude and dress.
Elements of Metallurgy
A. Chemical properties; send and metal.
B, Physical properties; sand and metal,

Hote: The foregoimg course should be correlated with the
drafting, pattern, and maechine courses.

The vocgtional schools are preparing students to enter
the foundry ladustry as seml-skilled workers or as apprentices.
The students employed as semi-skilled workers are ususally
treined for some specific Job, such ag » molding machine oper-
ator or squeezer operator. Those students employed as appren-
tlece molders will follow the standards of apprenticeship
training devised by the coupany. The hours that the student
has been in training in the vocatlonal schools are often cone

sidered as part of the hours to be served ags an apprentice.



CaaPTER V
APPRERTICEESHIP EDUCATION FOR THS FOUNDRY INDUSTRY

Recognizing the oblization of the prasent generstion ian
the foundry industyy to supply the means for young men, who

will be successors, to obtain training and education to fit

them for their responglbilities, this outline of & standard

apprenticeship plan for the foundry industry ie made avail-~

able. The standards suggested are a culaination of programs

applied at various large industrial eenters and represent the
fruits of experience in foundries where sound apprentice

training plans have besn followed. The various festures o~

commended are based
of various typeg ol shupz, eagagsd in & great variety of work

s npon which individual vplans mey be

and are offered as &
astabllshed,
The recommended standards do not include naximum re-

guirsments, as many i > exceed the reguirements In cer-

taln details, stres operstiong vhich reguire the
most attention in their particular phases of foundry prac-
tice. The ﬁtﬁﬁduT&“ represent the eoaservative judgemsnt of
leading f@ugarymen coacerniag the essential factors in the
development of a four-year foundry apprenticeship. Appren-
tice training programs have been staried anew since Vorld
Yar II interrupted the programs by drafting the youlh that

had arrived at the apgs fﬁ? apprenticeship training.
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RECOILE

IDEC STANDARDS OF §OUR-YEL

R OPOUMIRY APPRENTICESHIP

The stendards as presented are bseed upon the experience
of members of the Hational Founders' Association and the
American Foundrymen's Associstion, natiecnal orgsnizations of
the foundry Industry, cooperating through a joiant committee
on appreatice trai ning and foundry educetion. They are re-
commended to those cundries which plan the esteblishment of
a training progran with due recognitlon of the vitsl need of
pascing on to the new generstion knowledge and skill to it

them for their tagks

Management. The mansgement should have a sincere con-

k)

viction that apprentice tralning is necessary to the succegsg-
ful conduct of the busiaess, and should be ready to act ac-
cordingly. Every foremsn should be taught te share this view
and understand that spprentices will require special coansié-
eration. Each foremen should realize that the bvoy of this
zeneration is a2 new kind of boy, and should sssume his part
in the developument of the youth from whom wiil come the lead-

ers in & still more changed industrial age.

Selection of Apprentices. The selectlon of appreantices

-

should be made in the 1light of some practicsl method for de-

Y

termining whether or noti candidates for foundry apprentliceshiyp
are interested in foundry work. The age of boys should be not

lese than sixteen years at the time of entering upon thelr
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spprenticeship, and ail ghould be physically
capable of pursuing the trade. An eighth grade eduecation, or

its eguivalent, should be required of all candidstesz. There

L]
Lede

is not a zlace in foundry apprenticeszuly for experimenting

fpes

with subnormal boys.

ierm of Apnrenticestiip. The term of apprenticeship for

young men who have the egulivalent of eighth grade schooling
should be four years. The terms of young mern with additionsl
schooling should be shoritened in proporition to the extent of
the schooling. (20, page 18)

The period of apprenticeshin may be shortened in ceritaln
comuunlties where production shops with a limited variety of
work predominate., Under these coadltions there is no need to
hold the apprentice for an additionsl year of traianing when
the walue of this additionsl treining cannot be gained wuntil
he leaves the shop or the cowmunity, or both.

The terms of appreaﬁieeship.may be expressed in the ine-
denture in periods of months, weeks or hours, &s the employer
nay elect or as the law provides. Overtise work may or nmay

not be included in the training period, depending upoun the

employer or the state law. 48 & general rule, the special
stress of over~time periods is not coaducive to good tralaning.

Schedules of Advancerent, Schedules of sdvancement in

both work and pay for apyprentlices should be prepared in ad-
vance, and sincere etrfort should be made 1o told to these

schedules during the training perlod.



Sehedules of advanceument In the shop cannot be speeified
for every foundry; but in every case, apprentices should not
ke used for work which 1s ordinarily assigned to common la-
borers and whiech has no training valus. The four-year sched-
ule, however, should be divided between the major departments
of foundry experience and relsted instructlosn.

The following training pregram_WéS recammsnded by the
Apprentieeship Commitiee of the Steel Foundry Society of
dumerica. With g forty hour work week, the program takes ap-~

proximately four yesrs to complete,
RECOILEYDFD PROGRAM

Fattern storage and job layout . 300 hrs.
Sand mixing . . . 200 v
Casting, cleaning and insPectlon 45Q «

Farnsce work . . . . R . 8a0 ¢
Bench @OI€S « + 4 & » + o s 2 o g00 v
Sqgueezer molding + + + ¢ o 4 o« W 9cQ ¢
Bench moldlng .« « o ¢« « + o « & 900 ®
Jolt molding . . . e e e a s e 1060 ¢
Floor molding .+ o« + « o « « « « 2870 ®
TO tal & & & & & & €« » ¥ s 832@ hr S

{12, page 48)

There will be foundries where one or more of these di~
visions are not avallable, in which case other work may be
substituted which has eguivalent training advantages. In soae
instances, it hes been found advantesgeous to arrange for an
gxchange of apprentices with other foundries in order that
each may glve their apprentlces a complete training.

The remgining portion of the apprenticeship eourse, will
vary from six to twelve months In different foundry programs,

should be spent on various operations such es the management
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believes o be in the interest of bhoth tralning and plent

SCCLOMY This may include addltionsl work in the activities
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mentioned in the schedule, or n =nd inspeetion, sand

testing, laboratory work and working in the shipping room.

Related Instruction. The related instruction should 1

clude at lezst four subjects; mathematices, drawing, science
and economiecs, and related foundry technigque. The proportion
of time spent should be sapproximately as follows: msthematics,
one yesr; drawing, one year; related foundry technigue, two
vears., Classes should be held veekly and & one-hour class

period is suggested for sach academic subject and the time

Y

for related Ioundry techiiques can be adjusted as needed.
These acadcmic subjects sre being taught to apprentices, in

.

the following companies; Wational ¥alleeble and Steel Casting

4]

Company , Chicego; Deyvion Yalleable Iron Company, Dayton, Ohio;
ILyncnburg Foundry Company, Lynchburg, Virginlea; and the Horth-
ern Xdnllesble Iron Company, St. Faul, kinnesota. The coum-
Uan&s mentioned have hired experienced tesachers to teach the
scadenic subjects to the apprentices., OJome of the ¢lasses

sre held st night in a2 public school class rooms, other class-

¢s sre held in provided ereas within the plsnts,

Supervision., Supervision of aporentices is provided in
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the mejority of fowndries heving ap

\

supervicion in the & ig the funetion of a special instruc-

tor or of departmentsl Foreman or by selected asslstant fore-

man. Cless-room supervision is wost effectively excerised by
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one trained in the technical practice of the Toundry industry.
The related 1nforuaulon previously mentlioned, Is taught by

sxperienced teachers having some knowledge of foundry practice.
PART B
GEUERAL SUGCERSTIONS

The program of apprentiece training in the foundry must
be carefully planned before the first boy is engaged, and
“thls preparation will naturslly attract attention. If the
progran §f apprenticeship is based on a frank consideration
of the company's need of apprentices and on what it can offer
to attract the right kind of yaung men, then it can be ex-
pected that relstives of employees will make application as
soon && they bscome aware of the Intention of the employer to
take on apprentices. Thuz, a limited number of boys are ready
when the program 1s begun, and it is generally considered

that the gstart should be made with a small number.

Attracting Interest of Boys, Parents, and School Author-
Jities. Information regarding apprentice tralning in the
foundry must be placed belore the public to attract additiocn-
2l young men of the required czliber, to create a favorable

pinion and %to encourage those who have a2lready begun their

L]

course. In geining public recogniticn of arprenticeship,

grade scheols and high schools 1s of great

ey

cooperation with
lmportance, and apprentice supervisors snd other industrial-

-

iste will do well to beseome acgqualnted with prineipals and



and teachers. Talks before teacher and student zroups and

visits to plants by classes from the schools, are important
factors in developing this cooperation.

Selecting Applicants for Apprenticeship. After aporen-

X

ticeshlip has been establiched for scome time and the plan of

[ 3

training has become Iknom in the comnunity, more boys will
apply for training then can be engagsd, and the problem then
becomes one of selection. In considering an applicant for
aspprenticeshlp, it Is most importaut to determine il he has
the right motive in maklng epplicatioa, that is, whether he
i3 really looking for training in the trade or merely looking
for work. The boy‘'s adaptabllity for the kind of work that
he wants to do can best be ascertained by trial period of
actual work at the trade. For this reason, the first three
months of apprentlce training are ordinarily made a period of
probation. In selecting epplicents for apprentice training

» '3

it 1is, of course, impertant tc have Iinformation regerding his

chapracter, honesty, Giligence, reliability and other qualities
which are Important in f1lling any position.

ihe fchedule of Advencement. The work schedule mmust

agresment, It should be the result of careful thought and
planning by officisls aad instructers for weeks or months be-
fore the first apprentlice is engaged. The schedule of work

should be arranged so that 1t will give the apprentice oppor-



tunity to acquire skill in the trade in which he wishes to

try his fortune, In planning the werk schedule, it must be
remembered that the ultimate aim of an apprentice course is
o produce skilled mechanies who can tske their places any-

where in the foundry indusiry.

Following the Schedule. It 1s not necessary or even

possible to follow the schedule of work in the exact order in
whieh it appeared in the agreement. Each apprentice must be
worked inte the various departments wherever and whenever he
can be used effectively.

This part of apprentice supervislon requires a constant
ad justument between work schedules required by the agreement
and the need for help in the various departments of the shop.
In order to aceomplish the work schedule, correct records
must be kept of all work dene.

The apprentice must naturally progress from easier to morve
difficult work in order io keep him always conscious of achiecve-
ment and to make imstructién easier., Confidence in the en~
ployer and interest and enthuslasm in the work will conbinue
to influence the apprentice if he has constant evidence of
concern on the part of the corporation to fulfill the con-

tract reguirements exactly.

Keeping Apprentices Interested in Work. The nature of

young men 1s such that variety will maintain interest more
than anything else. The older man prefers to remain at one

king of work; the young nman sesms o require frequent change.
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The more variety of work which ean be given to the ap-
prentice, and the more frequently he can be changed from de-
partment to department within the requirements of the agree-
ment, the more easily will his interest be maintained. It is
understood, of course, that he must attain a certain degree
of skill or each job, not necessarily perfection, before he
is transferred,

Much can be accomplished by explaining the use of cast-
ings which the apprentice makes and by teaching him to fol-
low up his work through the easting, cleaning and inspection
processes in order to find his serap and the reason for 1it.
In this way, his work will become extremely fascinating to
him and will challenge his ability and skill.

Cooperation with Foremen and Other Executives. The co-
operative attitude of foremen and executives will be improved
by an earnest attempt to adapt the training program to produc-
tion requirements, insofar as this can be done without sacri-
facing its efficiency. It is well for the supervisor to re-
member alwajs that the apprenticeship program is a service to
the shop organigzation, and that 1t 1s important to adjust
transfers of apprentices and other changes to the conditions
of work in the plant. An advisory committee of superintend-
ents or foremen on apprentice training has been of great value.

Interesting Apprentices in School Vork. BSometimes boys
who are genuinely interested in thelr trade do not appreciate

the importance of school work. With intelligent effort this
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ettitude may be changed, Apprentices should be taught that s
trade 1s & combination of kuowledge =nd manual skill, and that
shop work alone will Impart only the manual skill, leaving the
apprentice lgnorant of the theoretlcal side of his trade and
only partly equipped for hls work.

Class work can be made interesting by means of concrete
and specific rather than abstract instruction,. Examples and
illugtrations having reference to the itrade work should be

gonstantly used. A record of grades and school work should be

3

kept for eaeh student in counneection with & reeord of hils shop

ps

- work and the lmprovement or r@tzagressianvsheulﬁ be peinted
out from month to month. The value of these grades will be
Inereased If e report of them 1s sent regularly to the parents

or guardians,

Planning lessons for School. &School work, as well as
shop work, will need to dbe planned carefully in advance. ¥The
lessons should be laild out so as to cover coupletely the
sntire field of instruction which the apprentiee course re-
guires. lesson material has been prepared by varlous agso-
cistiong and sgencles iInterested In apprentice tralning and,
if there is a local vocational school, Ffirst clsss service
in this direction may be expected from 1ts authorities., This
in no way decreases the need for cooperation between school
and shop in adapting materisl %o the peculiar requirements of
loeal conditlons.

The school instructor must prepare for each class meels

ing as well as for the entire program. Hothing distracis so



mueh from the effectivencss of sehool work as hesitation and

faltering on the part of the teacher. Thatever form of lessor

plan used, 1t should clearly Indicate the trade work o whieh
each part of Instruetion i1 relasted. Fraetical shop illustrae
tions =nd examples should b used.

Individual instructlon is essentlial so that easch student
may progress at his own natural rate, Each boy hes his own
peculisrities, his own mental habits, sad Instruction must be
sdjusted to all of them. Some students wlll require speeinl
mgalstonee; other will mode rapld rrogress and mey be glven

assligmentes in addition to the regnlsy courss.

The First Cinss Meeting., The [irst clees meetlng should

e given over largely o hulilding up auntlcipation of an ige-

terest in tﬁe course of studles to be followed by means of &

graphic description of the work to be done and the bensfits

to be derived from 1t. These benefits must be honestly stated

in concrete terms., Storles with direct application to the
work are helpful; generslities not folloved ap In the weeks to

ComE , ATE TOTSe then useless. Methods 1o be used in different

lessons can be ouitlined, snd the meterial requlred may be e~

thusissticelly Wﬁcwibea. The first Instruetion csan be pres-

ented 1o the aprrentices ng & group. Individuvel tendencies
need not be concldered except Insofar as they ars expressed

through guestlons asked Ly the aprrentlcee.

The Test of Instructlon. An excellent test of Tels

ingtruction for spprentlicess s whether or not it will uske the
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work easier, cheaper, or more Interesting. Instruction whieh
does not meet this test is futile and may as well be left out
of the program. The requirements of making work easier in-
cludes both the standpoint of the apprentice and the stend~
point of production as far as equipment in the shop is con-
cerned, Cheaper work refers to the economicsl use of material
and equipment, the saving of time and the development of dif-
ferent methods of doing work.

The most Important of these three requirements is, of
course, that of making the work more interesting. Young men
will not do work very long which does not attract their in-
terest, and this appeal must be maintained not only during the
first month or yeasr but eontinmnsly throughout the course.

Zechnical Foundry Subjects in the School. The course In
related subjects should include a good foundation in elementary

physics, chemistry and related subjeets which apply to foundry
work. Applicatlions must be carefully pointed out; the apprentice
must not be left to infer them,

The formal education of the apprentices will vary from
eighth grade to high schocl greduztes, The Instructors teache
ing the related subjects will have to gear thelr instructions
tc the level that will prove satisfactory to the majority of
the apprentices.

In this elsss the instructor should explain, so far as
possible, all common phenomena of the foundry and should answer
the many questions which will be asked regarding foundry matters,
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Many apparently simple questions regarding foundry sciences
are still subjects of dispute or research. The instructor
can hold the interest and respect of the apprentices when
such questions are brought up only if he is frank in his
statement of the lack of knowledge on the subject.

Fundamental School Subjects. Mathematics, drawing, blue-
print reading and industrial economics are essential in the
schooling course. lMathematical proficiency is needed to cal-
culate charges, contraction of metal, amounts of material and
other factors; drawing and blueprint reading are both obvi-
ously needed and the economics of modern industry enter into

the human and material problem in every part of production.

Cooperating with Foremen and Executives in the Matter of
School Attendence. In the administration of school work as
well as of plant training, it is important to adjust the work
to the needs and requirements of shop officials. School at-
tendence should be arrsanged so that it will interfere as
little as possible with the regular routine of the shop.

The apprentice instructor will gain nothing by insisting
that a certain apprentice attend school at the scheduled
time if he is working on a rush job, when his school attend-
ance may Jjust as well be postponed to another day. The
appreciation of a fair-minded shop official for this adjust-
ment will strengthen the program. Shop officials frequently
notice that certain apprentices are deficient in decimals or
blueprint reading, or some other branch of instruction. When
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reports of this nature sre made, the supervizor should make
arrangements for special cosching in those subjects in which

the apprentice iz deflicient.

[é4]

Haintaining Interest by Means of School Zngtryction.

The First glamer of the apprentice's work scon wears off ang
must be replaced by more fumdementel intersct based upom uvn-
gerstanding of what the job really is. BRelated lnstruction
is a most important factor in bringing these egsentlsls be-
fore the young man,

The making of molds and cores, and the melting and pour=-
ing of metzl, sesume a nev significance when the appreniice
beging to understand some of the scientific facts which under~
1le these operations and learns of the ebuntless years of ex-
perience upon which the art of founding has been built.

The interest of the apprentices in thelr trade can be
deepened by graphic descriptions and illustrations‘in the
course ol school instruction and the part played by the founde-
ry Industry In everyday commerceial 1life. liore important
etill, the school instructor should encourage in the foundry
apprentices an appreciation of the ropance of modern inaastry,
of the place of the fowndry in industry and of their own op-

portunities as trained workers and citlzens,

Social Activities of Apprentices. The apprentices
should be the most promising and progressive group of young
men In manufacturing organization. It is importaant that

they become acquainted with each other and with the shop man-
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aszement, as fay ag noseibie, as the tine will come when such

soguaintance will be necessary
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L the vardous officleles aud deportusats in the shop.
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Lo which the young man has been looking forward for many

vasrs., 41 18 necespary Zor the employer to attach to the

avent the importance which it deserves in the eyes of the ap-
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orentice, In many plsats the graduetlion of apprentices is
P! &

observed In a&s 2o happy szielt as any high scheol eoumencensni.

Thatever the custon regarding graduation may be, 1t is
faportant that the apprentice sibwould ke officiclly informed
and eongradulated as socon as the time 1s completed. I the
contract includes & boanus, 1t is well to give the boy the
check on the day of gradwation. VUnnecessary delay in this
metter, resulting from lock of sttenticon in c¢lerlesl depert-
nents 1s inexcusable. The zradusilion should be anuounced
publicly and 2 new rete of pay, appropriaste to the new ne-

wnle should be made effective immediastely.

It ic aleo luportant that the completion of an Individ-
ual apprenticeship should be fully recognized in shop t&eatﬁ
ment of the young man whogss status has changed. There f@
alwaye a teuptation te econtinue to treat the graduste aslaﬂ

]

apprentice for some time after his course is completed. 1%
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must be Impressed upon the entire perscanel by shop officials
that the status of the young man hag changed and thet he
should be shown in every way the respect due & mechanic.

The apprenticeshly training programs now functioning are
preparing = comparative small number of trained men compared
with the number of trained men the foundry industry needs.
The large foundries are sccepting vetzrznsg of Yorld ¥War 11

for apprenticeship treining. The veteran ag an apprentice isg

considered a sound invesitment by the Industry. The itechnieal
institutions of the United States are assisting in the sdu~
cating of men for employient 1a the foundry industry. Tech-

nieal positions of the Toundry industry and the edutation
reguired of these positlons will be discussed in the followw

ing ¢chapter,



CHAPTER VI
TECHKICAL EDUCATION FOR THE FOUUDRY INDUSTRY

The techniesl positions of the foundry industry are held
by indlviduals who were either educated in technical schools
or by one of the various programs that the foundry industry
hag devised., Technielans are trsined to perform a specific
tack or a group of tasks gsuch as; sand testling, casting in-

specting, heat tresting, sand preparstion and special ma-~

prion
i

chine operations. The production foundries and the automo-
tive industry employs over elphty-five per-cent of the foundry
techniclans educated by technical Iinstitutions, jobbing found-
ries empleoy the remaining fifteen per-cent. The technical
gducation regquired by some of the technicsl positions is
equivalent to that education required of a mechanical engi-

nsger, still other technical positions reguire some special-

ized training toyond a high school education.

The Purpose of this Chapter. The purpose of this chap-
ter is to acquaiﬁt the reader with some of the various iypes
of technieal education that technicians employed in the
foundry industry are required to have, The techniesl in-
structions offered at some of the technical schools will be
discussed, also the techniezl instructions that the foundry
industry deems necessary in this eraz of mass production. The

discussions will only concern those technical positions that

8

are nmost common in the foundry 1lndustry. The fact is ac-

o

knowledged that there are technlecal positions in speclality



and jobbing foundriss that are Important to those types of
foundries., These positiong are few in number and te discuss
them to any length whatsocever would reguire extensive re-
sgarcii. Part B of this chapter will sid veterans of World
War I1 in selecting s techniesl position that the service
training they had recieved would be of some advantage in the
modern foundry. These positions will concern both Army aad

Havy Techniclans,

Yeed for Techanicians 1o the Foundry Industry. The

Ameriean foundry iadu - needs thousands of men to bring its
technical force up to pescetime standards. Foundries met

ime demends for casbtings with suall, inexperienced crews
by working long hours. How openinges exist for technicians,
in all types of foundry jobs, in most of Ameriea's foundries.
Troubled with a shortsge of technicians, foundries fing it
fmpossible to meet recoaversion and reconsirevction demsnds for
castings. Great tonnages of eastings needed by other indng-

tries are belng supplied slowly because foundries lack suffi-

C‘;

cient technicians snd workers with adequate training and ex~-
perience,

Vocational and technicel schools are graduating some
foundry students, foundry aprrentice training programs are
starting again, and veterans are eateri the foundry industry.

But this does not fill industry's requirements., The need

gtill exists for more itechnicians and skilled workers
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COMMON TECHNICAL POSITIONS OF THE FOUNDRY INDUSTRY

The technical positione in the foundry Industry vary due
to the numerous types of cacstings foundrles produce. The
posltions that will be discussed are those most comumon in the
Ffoundry industry. The edueatlon and special training re~
guired for each position will be discussed. The following
departments of foundries are ususlly supervised by foremen

or technicians. The departments are; molding, coremaking,

+3

melting, finishing, and control. he position of foreman
or technician of the departments mentioned will be discussed

in the sequence mentioned.

Foreman of Molding Department. The supervisor of the

molding department is generally clascsifled as & foreman. The
position of foreman in the molding department reguires a high
school edueation, elght to ten years experience in foundries,
lsader among the workers, famillar with loeal unions, work-
ing knowlsdge of time study methods, ond experience in hand-
linz workmen. The American Foundryman Associstion and the
National Founders Association have devised eorrespoadence
courses coneerning labor relations, production ¢ontrol, solv-
ing foundry problens, and metallurgy for foremen and indlvid-
uals seeking advancement.

The duties of the molding depertment foreman are numer-

ous, those to follow are but a few of the important dutles
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varformed every day. The duties sre; assligning work to
bench, floor and machine molders: detersining the eores,
flagks, chnllls, and boards tie molders will aneed for the éay:

asgigring labors to supply the molders with necessar

r;,x
&
e

ment: direct crane operciiong: deterniae saosunt of metal nsede
ed for the molds to he made durdng the day: and direct poure

ing and shaking out of nolds.

Foreman of Coremaking Department. The supervision of the

coremaking department is directed by the foreman of the de-
paritment. The requirements for the foreman in the coremsking
department are simlliar to those reguirements for foreuman of
the wmolding department, %he foreman's position reguires
special training in; cheunistry of core sands, binders, core-~
making machines, types and controel of ovens, core supports

and core pastes and finishes. Correscondence courses are

offered by the organizatlions mentioned previously for the
coremaking departmeant fo an and for those individusls de-

siring advanceuwent.

The duties of the foreman of the coremaking department
sre juslt zs numerous ag those of the molding foreman., The
following dutiss are but a few that the foremsa performs
daily: estimating samount and quality of core sand needed for
the days work; direct placement of cores in oven &nd removal:
agsigning work to coremakers; direct the distribution of cores

to the molders; and checl core boxes before they are returuned

d»

0 storage,
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Helting Department Technician., The technician in charge

of the melting department is required to have two years of
college or technical school edueation, with a major in met-
allurgy, basic related subjects such as; mathematics, cheu~
istry, physics and foundry fuels. The technicians are con-

stantly 1Informed of the methods that are being developed in

0

melting processes, by teehnical journals published by the
Hational Founders Assoclation.

The dutles performed by the technician in the melting
department are as follows: determining size, composition, and
nunber of charges for cupols or furnace; perforaing tests on
metal samples; checking pouring temperature of metal; direct~
ing eupols tender while the heat is being taken off; super-
vising charging crew; assist molding foreman during the
pouring off; and direeting the repslr and replacement of

eupola and furnace linings.

Foreman of Finishing Department. The education that is

required for forcmanship of the finisning department involves
welding, sand blasting, grinding materials, fundamental met~
allurgy, blueprint resding, and basic mathematies. Technileal
instructions for the operating of Ttesting equipment, such asg;
aagna-flux, gamma-ray, and x-ray machines, are glven through
correspondence courses offered by the Hationsl Founders Asso-
cistion. The H. F. A, hzs a Short Term Training Program For
Hetal Finishing which a nusber of firms require the foreman

of the finishing department to take.
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The duties of the foreman of the finiching department are
as follows: inspect salvabls caqtingr to determine how the
caatings can be repalred; direct the repairing of castings;

[ Rl

determine whnat method of finishing special castings should

have; assigning work to helpers; and notlifing shipping clezxk

of finished castings.

Control laboratory Tecinlciang. Small foundries have one
or two technicians in the control laboratory. The large
foundries have a staff of technicisns to handle the testing
of incoming materials and the finished castings. The tech-
nicians are required ito have a college education, majoring in
the specific type of work they are doing, for e¢xample the
foundry chemist is required to have a major ln chemlistry, the
¥. F. A. publish technical Journals through which the tech-
niclans are informed of the new materisls, methods, and pro-
cesges ‘that are being developed.

The dutles of the technicians In the control laboratory
are those of checking and testing materials used in the found-

3

ry snd meking enalyscg of {inished castings. The foundry

sands asre checked for grain size, clsy eontent, and sgilt.

The preparsd sands are tested for psrmeebillty, green strengtlii,
dry strength and molsture content. Finished castings zre
checked by the use of, gamua-ray, X-ray, and nagna~flux ma-
chines before the eastings are sent to customers. Chemlesl
analyses are 4adc of the wmetal and msterials used in the cu-

pole or furnace. $The modern foundrles have positions for
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HILITARY ASCIGIHE

S FRLATED T0 T FOUNDRY INDUSTRY

dany veterens heve azgulired gkills in the service that

ble them to asswme foundry poslticns with the ninizum of

additional training. In addition, veterans often recieve
credlt toward coanpletion of foundry training courses for
aglcdiles learned in service. MHany of the workers nseded to
meet present and futurs requirements for castings are belng
selected from the ranks of veterans. FSome foundrlesg are
pledged to make up twenty-five per cent of thelr employees
frow ex-service men and vomen.

There are many types of fauncly o1, but the list which
follows shows only some of the nmore common and broader clag-
sifications of foundry vworkers. Likewise, for the scke of

gimplicity, all nilitary occupations are not shown. However,
servicemen can gain some 1ldes of the loundry work for which

they are best fitted by comparing thelr milltary ratings with

‘a

the foundry occupations shown.
To use the list, select the nilitary assignments held
during the term of service, or the ones most closely relnted

-

to those held Opposite each nilitery assliganent are one or

’-,v\

more numnbers which indicate the type of foundry work releted
to the military essignment selected. On the list of foundry

oecupatlons opposite a key number find the name and descrip-
tion of a foumundry job for which the applicant has been fitted

Wy the military training recieved,

o



“ilitary Assignment

Aerial Photographer . . . .

Aerial Gunner ,» . . . . . .

Alrplane snd Englne Hechanic

Airplane Aymorer . . . . .
Airplane laintenance Chiefl
Alrplane Voodworker . . . .
ATXTOYET o+ v o+ 4 a4 e e e
Artillery llechanic . . 6,
Blacksmith . . . . « .+ . .
Boambardier .« + « 4 o 2 .

Bricklayer . . « . . « . .

Caller .+ v v v o« v o + w

Carpenter . « + « « o o « «

Chenical Engineer . . . + .

Chenical Laboratory Assistont

Chiefl Storekeeper +» « .+ .+ .

Classification Specialist .

Crane Operator . . . . . .
pental Laboratory Technician
Draftsman . .'. « v e s w e
Electrician . . . . . . . .

Eletroplater . . . . . . .

oy

‘i..\ iC l Cle I‘L& . . - . - -

deat Trester ¢ o . ¢ o o .

o

Key Number

2, 6, 51,
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signment
loeomotive Mechanic . . . .+ .
¥ochinist « « &+ o 4 o « + o

Yaoster CGUNREY v o s « « 2 «

Mechanic o « o & & & o 4 4

Yedieal Laboratory Techuniclan
Hillwright « « « ¢ o o o 4 &
Hodel Haker « o & ¢ + = o o o
¥older . . . . .
Patternmaker . . ¢ . « . . .

Photographic Laboratory

a

13 . A4 L4
.. 23,
- - 23 °
- v _’- .
* - - »

» @ > -

Supply Clerk .+ v 4 ¢ 4 + o « o ¢ o & &
Truck DPIVED « o o v 4 s o o o o &« & &
Welder o v o o o o o s » s s o 5 « & o
Wineh Operator . . « « & & ¢« ¢« « + + .
X-pay Technician . « 4 « ¢« « ¢« o o « « &
HAVY ASSICRUENTS
iilitary Assignment
Aerographer's Mate . . . . . ¢ € o 2 s
Aviation Boatswaints Hate . e e s e s
Avistion Electrician's Mate e e e s
Aﬁiatiaﬁ Hachinlstts late . « o . By

Aviation Hetalsmith . . . .
Aviation Oridnanceman « « « o
Ecatswainfs Fate « ¢« « o + o

BollermakeT . « + « o « o &

5, 8, 14,

64

Key Nuaber
. . . B3, T0, 32
25, 20, 21, 22, 36
2, 18, 29, 44, 48
. 6, 5, 20, 72, 3t
. £1, 27, 28, 46
i o 8y 4y 3B, 40
£¢, 24, 37, 28, 40
1o, 22, 24, 25, 41
24, 36, 27, 38, 40

2, 27, 28, &1, 46
10, 11, 18, 13, 43
'8, 15, 33, 42, 45

. 5, 25, 31, 38

. 18, 32, 4&, 45

6, £7, 28, Z1, 46

Key HNumber

. . .. 18, 25, 44
. 5, e, 15, 42, 45
. .« 19, 20, 21, &5
23, 25, 20, 22, 36
18, 21, 24, 39, 44

6, 23, 24, 29, 36
‘15, 35, 41, 42, 45
. .« 5, 8, B2, 4R



Allitery Assignment
Carpenter's Mate . . . .

Carpenter's Mate (Draftsmsn) .

Driver . « « v ¢ ¢« » & &«
Electrician's Mate . . .
Fire Controlman . . . «
Fireman . . « + o « » »
Gunner's ate . . . « «
Machinist's Mate . . . .

.- = @

- L

. & =&

. & =

- - -

lachinist's Mate (CShop Machinist)

ht&lmith - = - % % & =

¥ & 8 & & B #»

Himm L - - L L] - - - - - - - -

Holder « « « « » « 1, 5,
lotor Machinist's late .
Fainter . « » ¢« « o« o =
Patternmaker . « « o« o o
Pharmacist's liate . . .

6, 8,

- . -
L -

Pharmsecist's Mate (Dental) . .

Photographer's liate . .
Redio Technician . . . «
Shipfitter . « « « « « o«
Special Artificer . . .
Storekeeper . . « « o+

JIOEE « v o o v o ® o @

- - -

- » L

14,

£z, 25, 29, 20,
e e T
6, 14, 15, 21,
17, 19, 22, 34,
T sy
v o R B
29, 24, 26, 37,
o 5w e By BN
. 2, 6, 27, 28,
AEATARIAGYS
: 84,8, 30, 15,
10, 11, 12, 13,
10, 11, 12, 13,
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FOUNDRY OCCUPLTIONS

Position

Alr Furnac
Operator

Blueprint Ha-
chine Operstor

Carpenter, Flask

Carpenter, Shop

Casting Cleaner

Castings In-
spector

Chipper

Description of Work

Operates hearth type fur-
naces used c¢hiefly for
melting malleable iron.
Controls powdered coal or
0il and ailr for combus-
tion, Adjusts slag and
metal composition. Re-
sponible for repair and
maintenance of furnace
roof, sidewalls and bot-
tom,

Operates machline which
makes blueprints for
foundry, engineering de-
partment, machine shop
and assembly depariment.

Hokes and repalrs wooden
flasks for gpecial molds,

Does wood construetion
and repair work for found-
5.

Cleans casting using var-
iety of mechanical egquip-
ment, inecluding tuablers,
tumblast, sandblast, hy~-
droblast and several types
of grinders.

iakes visual exsuination
of castings, uses gages
and miscellaneous test-
ing equipment.

Operates chemnleal labora-
tory for the analysis and
testing of raw materials
and finlshed produets.
Alds in control of found-
ry operations by check-
ing ecasting production
operations such as melt-
ing.

Uses pneuasatic chisel %o



Key Nunber

10
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b

14

Pogitle

I

Clerk, Baploy~

ment

Clexrk, Fa

Clerk, Re
ceiving

groll

sy

Clerk, Ship-

i
ing

Clexrk, Stock-

Yoo

Coremalier

Crucible
Operator

Furnace

iy
-

Descripticn of York

clean castlags. BRemoves
rough spots, fins, sur-
face protrusions from un=-
finished castings.

interviews Jjob seekers,
Feeps records in per-
sonnel office,.

¥ointains records of ssl-
ariss pald,; deductions,
o%e,

Handles incoming ship-
mentg. FRecelves, checks
and mekes records of ma-
terials and supplies re-
celved by foundry.

Yainteing records of cagie
Ings shipped to eustomers.
Pasgses oult tools gnd ne-
terisls to workmen. RJeeps
recorés,

{lekes cores for speeial
casting surfaces by pack-
ing prepared sand iato
coreboxes. Turas out
sand shapes on supports
and bekes them in core
cvens.,

Operates eranes handling
ladles, flasgks, ete., in
foundry. Also handles
coke, limestone, pig iron
and scrap.

Operates fixed and re-~
awpvable erucible type fur-
naces and other pot type
furnaces for melting non~
ferrous alloys. Controls
zas or oil and air to pro-
duce nroper combustion
conditions ané to achieve
desired melting rate.
Jdaintains furnaces and
crucibles.
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Loy Hwober Position Description of ¥Work -

17 Cupola Operator Operates cupols furnacs
Lor melting iror Super-
vises repair of refrac»
tory linlng, preparation
ﬁf metal coke and flux

charges, lakes chill
tests aL metal melted.
Addz alloys to molien meb-
a1l to preduce specisl
types of irca.

[
o

Draftesman Uaskes Arswings of cast-
ings to be produced, of
repalrs and alterations
to be made to equipment
by plant. Hay aid in
casting design.

[
o

Electrie Fur- Operates arce furasce or

nace Operstor induection furnsce for
welting many types of
alloys. Supervises care
of refractory lining and
preparation of metal
charges, handles electri-
cal eontrols, adjusts
furmace operation and
metal temperature =nd
composition, on basis of
control tests.

z0 Eleetrician Besponsible for installa-
tion, maintenance and re-
palr of fouwndry electricsl
eguipment and electrical
cireuits. Vorks with
power lines, tranformers
electric furnaces, mo tm:b.
magnetic cranes, etc.

21 Electroplater Cieans castings to be
plated by umeans of vari-
ous soluticuns. FPlates
castings with copper,
nickel, chromium, cadui-~
wa, ete, Treparec and
tegt@ cleaning solutlons
aad plating baths.

2e Furnace and Lines heat treating fupe
Ladle Linepr naces znd melting fur-



Key Number

23

26

27

28

Position

General Re-
pairman

Heat Treater

Instrument
Repairman

Investment
Caster

Laboratory Asst.,
Chemical

Laboratory Asst.,
Metallurgical

69
Description of Work

naces; also ladles used
for handling molten met-
al. Uses brick, stone
and prepared refractory
mixtures.

llnl;;s misgtllaneonsuire-
pairs to foundry equip-
ment and buildings.
Works with maintenance
man when necessary.

Loads and operates fur-
naces for heat treating
castings. Cools castings
in o1l or water or other
dia to produce certain
chanical properties.
May heat treat chipping

chisels and other shop
tools and repalr parts.

Repairs, maintains and
tests gages, laboratory
apparatus and foundry
control devices.

Operates machinery for
production of wax patterns
and special molds, uses
ovens, etc., to prepare
molds. Melts and casts
metal in these molds,
us:Lngn;maltli1 eentrirugcﬂ
casting e t. ans
and fini:qhesr?ﬁgesmnt
castings.

Makes routine chemical
analysis of metals, fuels,
slags, fluxes. Assists
chemist and may work on
research problems. liay
make sand tests, employ-
ing sand testing instru-
ments. lay help with
metallurgiecal work.

Prepares and examines met-
al specimens using micro-
scope. Makes mechanical
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Position

Layout Man

Machinist

Magnaflux
Inspector

Haintenance
Mechanie

Materials
Handler

Molder, Plaster

Molder, Sand

70
Description of Work

tests of cast specimens.
May make temperature
measurements, sand tests
and others. Sometimes
assists in chemical lab-
oratory. work in
metallurgical research
problems.

Lays out repair parts to
be made. Lays out ma-
chining to be done on
castings. Follows blue-
prints and works to close
dimensional tolerances.

Rough and finish machin-
ing on castings, may as-
sist maintenance mechanic.

Examines castings with

magnetie¢ inspection equip-
ment; also ug:s ultrag 5

violet light.

Roigirs and maintains
molding machines, con-
veyors, compressors, mo-
tors, eranes and other
mechanical foundry equip-
ment.

Keeps molders, coremakers
and other foundry workers
supplied with sand, flasks
and miscellaneous mate-
rial. Handles patterns
between pattern storage,
molding floor and pattern
shop.

Makes molds of plaster
for the production of
certain types of eastings.

Makes molds for castings
production by packing
speclally prepared sand
around patterns. mnd-
ing on type, size

number of castings needed,



Rey Nuuber

36

37

4N
oo

i
&3

‘Position

Patternmaker,
Hetal

Patternmaker,
FPlaster

Patteromaker,
Wood

Polisher and

Buffer

Rigger

Sanduixer

Shakeout Yan

¥

Ne P

o
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71

Degeription of Tork

the molding operation may
be done mechanically or
by hand. Pours molds in
some foundries.

Uses standard metalwork-
ing tools to make metal

patterns for use of sand
molder or plaster molder.

ilakes plaster patterns
used by s=znd nmolders for
production of molds, iHay
also make plaster modelg,
check core-boxes by making
plaster cores, etc.

Uses standard woodworking
tools to make patterns
for ecestings to be pro-
duced by sand molder.
Alsc nekes coreboxes for
core production.

Puts gpecial surface fin-
ish on castings by means

of motor-driven brushes,

c¢loth wheels and special

polishing compounds.

Rigs patterns for repe-~
titive casting »roduc-
tion. HMekes and mounts
gates, risers, ete., on
patterns for mechanized
production.

Uses mechanical sand mix-
ing equipment to prepare
verious sand mixtures for
molds and cores. lleasures
sand, binders and water.

Femoves castings from
sand molds. May also
assist in sand recon-
ditioning, moving flacks
to storsge and in clean-
ing the castings.

Responsible for records
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Tracer

Truckdriver

X-ray Technician

TE

Descrintion of ;orL

of hours worked, time

iost, vaecations, ete.

Traces drawings made by
drafteman on speclal cloth
prior to blueprinting.

#ay ald draftsman.

Brives truek making pick-
ups and deliveries out-
side of foundry. Hay
operste msterials hand-
ling truecks inside fouud-
ry.

Confirms internal sound-
negs of casetings by wmesans
of x-rays; develops
filns, mixes solutioas.

This list should give the reader & ressonable c¢ross

section of the types of Jobs and positions that are available

4o the service trained veterans of Torld War IT. Part C of

nls chapter is B proposed course of stady for those individ-

uals Interested in technical training for foundry positions.

This course of study concerns the generasl edueation that the

majority of foundry technical positions regquire,

PART ©

UREE OF S1UTY FOR TECENICAL FOUNDIY POSITICHNS

The following course of study for techmlcal foundry

workers is proposed for

wee in two year technlcsl programs.

This course of study isc aleo proposed for thoge individuals

-

uow employed and desiring to advence in position through

correspondence courses.,
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PROPOSED COURSE OF £TUDY

Blue Prints - Sketches - iodels

Describe the use of these in the Foundry Industry
along with the regular course.

History of the Foundry Industry

¥“here has and where does the Foundry Industry it
into the industrial scheme?

Hathematics

Attention should be paid to nmathematics as it can be
arplied to simple chemistry and physics, aeccounting,
shop overhead and in the algebraic equations nec-

gssary for compounding alloy charges.

n

Safety
The cost of shop safety and the offsetting rebates
practiced by Industrial Insursance Corporations.
Problems of enforeing and benefits in employee mo-~
rale arising from safe practlices and good house-
keeping.

Elementary Costs

The simple factors influenecing produetion methods.

Pattern, Molds and Dies

Special attention to moldeblility in relation to con-
ditions within the shop. Fracticel limits in re~
spect to draw, depth, core support, ete.

Core Making

Core composition and construction with some sttention
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1o the physics aud chemlstry of the process.
Hplding
Same as for coresg,

Uetals, Melting and Pouring

Include factors sffecting the efficlency of the melt-

ing mediumm and proper methods of handling metal from

same to the neld.,

i
Practical and theoretieal design of gates for var-

7w

pase and performance of each and
attention to Improving their efficiency.

Ouality Control

Concentrated atiention o the selecetion of nmaterials

and control through the pisat and other factors in

% 4 O R i o vt el ey D N Lo mr semazy T S Segy
hendling and proesssing which go to make for gualiity

products.

Pinishing methods with attention to salability, ace
curaecy and metallurglcal considerations.

Maintenance Problemg

Preventive nalnitsnance and 1ts effect uapon scheduling

of production.

Cost Control

Plaaning of produetion with cost factore in mind.
Job Estinating
Choices of method and matsrials ag well

of proper elloy in relation to the design of the
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part.

Advence Foundry Froblems

Computation of complex charges. Interpretation of
specifications and procedures. Compllation of test
results. Coordinstion of the wvarious steps in the
process, and balsacing for best efficiency. This
includes metal, vores, molding, ¢leaning, ete., all
planned for the most perfect possible balance.

Labor, Industrisl and Contract law

The legal sources controlling the operation of =

conpany and the conduet of The men managing and vwori-

ing in sane.

The technical positiong of the foundry ladustry that
have been described in this chapter ars but & few of the iz
described eduncatlion regulred by these positions and the pro-
posed course of study fox technical foundry positions are
considered bamic to the modern foundries. The chapler o

follow will discuss enllege level education for the foundry

industry.

5}

portant techniesl posgitions now present in the industry. The
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Theres are over five ithousgand eastings coupenies Iin the
Tpited Stetec. 2f these there sre over trvelve hundred en-
cloving more than one hundrsd men, and nine hundred and forty-
four more employing wore then fifty men. Thesse foundrices en-

e

of four hundred seventy-five thousand men., IF

ploy & minimun
it 1s sssumed enpirically, that one usaber of mansgenment iz
recuired for every tventiy-five emcloyees, then there sre ning-
teen thousand sueh positione st the present time., I only onsw
helf of these are o be engineering and technicsl écheel erad-
uates {epproximately ten thoussnd) then the industry 1s cone-
fronted with the generztion of g contimming effort to supily
cendldates for cuch sducatlon, The Iadustry must also, by one
means or another, supvort their educstion snd then provide the

requisite treiniag for the induction ol thece gradustes into

the Iindustry.

r3

In 1824 tho [iret Buapgllsh zreaking coliegiste schoonl of

2

engineering was established at Rensselouer volytechnic Insti-
tute in Troy, Hew York. srior to that time all engineering
knowledge was trenslferred through the laborious appreantice,
crafteman, master eycle. wauy lndustrics were guick to adopt
engineering education. Thig wes trus of the construetia; BG4

izter on, the electrl sl, miniag, mechaniecsl and chenical in-

duetries.

Foundry InQustry last to Change 1o Engineering Educatlion.




The foundry industry reteined the old methods for over & cen-
tury before serious chenges were coauemplated More recently,
econonic con@it¢oa~ plus regulating locul state end federal
messures have served to broak up the 01d c¢yele. Thus the in
dustry iz presently In need of engin ering knowlecge to bridge
the gép in its existence snd to leep it in step with the tempo

of the industries it supplies with basic produects.

(28, page 58)

fhe Purpose of thic Chapter. This chapter, therefore, has

& threefold purpcse: (1) to recrystallize the obhjlectives of

engineering education as spplied to the foundry industry, (£)
to discuss the needs of eangineering education for the present
executive, mensgerial and suvpervisory members of the industry
and {3) provide'the notential engineer with opinions, sug-
gestions and objectives of the present tyre of training they

5]

&4

o reesiving, Whieh in turn

e—«‘

et

711l serve as a basis for a more
thoroughly r@fxnnd analysis of industry requirements blended

with actual experience. (32, page £9)
PART &
T FOUNDRY INDUSIRY

The foundry industry is an Important basie industry doing
an amual business voluwae of five billion dollars creating
sixteen milllion tons of castings and employing by 1tself and
in those industries which it supports over five hundrsd thou-
sand persons. In dolng so it manufactures castings of gray

iroan, steel, malleadble iron, ¢oppsr bearing non-ferrous metals,
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light non~-ferrous metals, aud varlety of die easting alloys.
Over [iwve thous and plants varying from a few employees to
over two thousand are divided among every industrial center

of the nation.

The Growth of Engineering Professions Since 1910, The
report recently issued by the Engineer’s Joint Counecil gives
farther svidence to this fact of grovith., Sivece 1910 the pro=-
fessi 7 hag grow from spproximately eighty-five thousand to
about three hundred twenty-Lfive thoussnd members. The nuaer-
gus industries that have avalled themselves of graduates iua-
e¢lude the electrical, machinery, public works, ang steel, as
#2ll as those generally looked upon as competing industries

such 25 welding and plastics. (1, page 73

Foundry Industry Developed by Zngineering Hethods. The

foundry industry hag made extensive use of eagineering in the
design and development of productive equlprnent. Only recently
has this "engineering mothod® found application iam the pro-
ducts of the foundry. The need for & sclentifle approach to
foundyy problems and methods has been g subject of consider-

able discussion znd has bessn pointed out in variouns talks and

articles. (i, page 72)

Ihe Foundyy Industry in Cooperatdon With Educational

Institutions. The industry has worksd elosely with educaticie

al dnstitations through the Aaerlcaﬂ Foundrymen’'s Asgociatian
and the verious trade soclieties on many technical subjects,

"

This is especially true of the Educztional Division of the
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American Foundryaen's fsscediaticon under the dizection of Fred
., Seflng as chairman, ond X, F. Beobie, This latter work
has regsulted in o varietiy of mugazine articles and papers
which have become o backeround for msny educational aetivi-
ties, These refersmeas luclude "Collsge Foundry Courges®,

“4 University Course ia Foundry Contrel Hethods®, "Foundry

Practice for Enginesering Students', and "College Graduatss

in the Castings Industr

Qi’i
o3
"

Non-Scholastic Qualifications. TFoundry menasgement seeks

certain quelifications in gradusie engineers which are the ra-
sult of prior experience of foundry managsment. In the past,
graduates have been too uasettled in their jobs becauss of
thelr desire to progress too fast without golng through a
program of gound development. This results in a type of su-
ginser who eventually gets Ypromoted outy of the firm, The
graduate must also possess the abllity to Impress favorably
other staff members at the outset and o further thle regard
through desirable action as tiume passes. Tolerance, frisnd-
1iﬁess and sineere interszst in the membars of the worker
group are esgential, but the graduvate nmust also appreciste
that ke and his crew or departuent musit aeet or exceed staug~
ards of quality and quantity in order for hiw, or his crew,

to become an econonlc agset o the firma., Diplomatic honesty

in reports and interdspartuental cooperation, acknowledgenent
of ideas, suggestions and good work, plus a willing aititltude,
arve essential o the success of the Individusl as well as o
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The Foundry Dducaticnel Fouadatlon has been successiully

concieved aad implemented to bring zbout the desires of the

=5
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industry in regerd to the preparation and attraction of eungl-

aeering gradusates. The support of the founding members and
the voluntary efforte of some of the leading foundry execu~
tives of these socletieg nave provided the impetus and mesns

of accomplishing the desirez of the Iandustry. Wo better proofl
can be found for the interest of fouwadry management than in
their providing funds for the realigzation of these needs., Hd-
ucated and trained men are actively being sought by the lead-

ing fouadry firms of the nation. (4, page 58)
FART B
THE UNIVERSITIES

Engineering education in the United Stetes is undergoing

& m&jor revisi@n‘aﬁ DI As engineering educeilion pro-
gregsed through the nineteenth and presently through the
trentlieth century, new courses were constantly added. These,
in turn, would displace humanistle, political, economic and
business courses untill the pre-fiorid ¥War II ers when engi-
neers, educators and busincssmen alike suddenly realized that
the graduste engineer was lacking in some qualities., Various
socloties became interested in this problem. Ia time, this

¥

magazine articles, papers and propaganda.

(&)

fora o

&

tool th
(42, puge 772
John 8. Crout, in proposiang s plan for bostm«r sduate

training of enginesrs, 1¢ guoted:



His work has brought him out of his nate-

ural habitat of the laboratory, drafting

roon, foundry, mine and factory to a po-

sition of prestige in a world governed by

social, economic and political forces not

taught him in the usual englneering cur-

riculum.
His plan is intended to sghow how these omissions can be elime
ineted by a post-graduste study and trsining plan,
(14, page 490)

James €. Zeder approsches the seme problem by analyzing
the common complaints of engineers In industry and recommend-
ing self-correcting procedures for the individual., Speecifiec
points of engineering success are identified as (a) ability
to get along with people, (b) ability to look beycnd his own
department to see where he can be of help to the rest of the
organizatlion, and (e¢) ability tc plan his own progress by e-
liminating shorteomings from his personal mechanism,

(45, page 17)

Prior to World War II such things as X-ray, spectro-
graphs, spectrophotometers, magnaflux, supermicrometers and
electron mieroscopes were more objects of curiosity then of

widespread use. Novw they are standard industrial tools of a

fundamental nature,

Functions of the University. The uvaiversity Ffunction is
to educate rather than train student engineers. Agsin the
aducational world uniformly strives tc wecome the means by
vhich fundamentals are taught. These vary with industrial
usagze and technieal development, bubt always are subjects

waich are applicable to 2 variety of Industrisl processes and



not restricted to ons narveow Ifield. Dr. ¥W. §. Van Hote points

2 a
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gut this tread in this guotation:

-=the philosophy waderlyiag zngineeriag
education is today based more and more on
& broadiang of the base of engineering edu-
cation in whilch stroug emphesis is pﬁaced
on fundsmentals, rigorous instruction in
the use of English, and the lnclusion of a
well planned sgoedasl humenistic stenm.

{42, pege T2)

Industry Should Irain Engineers. Virtually a1l bulle-

ting lssued by collegss of engineering delineate the same
prineiples in their prefaces. Professional experience and
training are left for industry and the engineering graduste

te accomplish. (15, page 60)

Student Selection. 7he selection of students has becoms

rossible to an ever iacregsing degree of relinement through
over flowing nwbers of applications for eatrance, This has
enabled sach eaginsering eollsge 1o restriet entrants to taose
whoge qualifications predict successful wadergraduante work

and professional life upon graduatlon. The type of student
foraly eatering college with no observable ability to meet ihe
ultimate requirements of the waiversity is becoming a rarity.
L% some enginsering colleges, the post-secondary technical
school is being developed for those students unable to meet

the requirements.

Student Options. TFundamental studies during the first

year of the engineering oollege eurriculum sre arrvanged ito

permit & student the opltion of slecting or changing his major

course after the first year. Some walversity officials ae-
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tively recommend the ides of preliminary groun dwork, at a
liberal arts ccllege followed by two or three years af‘stuﬁy
at the englneering college. (42, psge 77)

Elective courses tead to be controlled through the‘estab~
lishing of sequences or stems. This is contrary to the free-
dom of cholce which has characterized elective subjects for
several decades. The seguence may be only 2 few or consist
of many courses In such fields as the soeial studles, business

aduinistration or in the purely cultursl fleld. (4£, page 77)
PART C
COACLUSIONS

Industry generslly divides its employees into classifi-
eations along the following lines: (&) executive, monsgement,
(b) staff, technical, sales, (¢) supervision, (@) skilled
mechanics, {e) operators and semi-skilled, and (f) laborers
and helpers. Preparation for the last three brackets does
not regquire college level;@dueation. For the first three, &
college education i a desirable shorteut to greater efficien-
cy and broader knowledge of an industrial enterprise and is
also & better preparation for managerial duties.

Regulsr university level educstion does not fully prepare
8 graduate for iIndustrial or business managewzent or even for
technical profieisncy. The graduste is grounded 1n fundamen-
tals and an understanding of scisnce, which is & pathway o
grester knowledge. The top achievement of this graduate is to

have thoroughly developed his powers of ilngenulty, backed by
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hasic knowledge, to the end that his Intelligence can be ef-
put to constructive use.

Preparation for managerial and steif respoasibilities
must necessarily go beyond education. A}studentrhas, at
raduation, invested heavily in the technical phases of hils
preparstion. The training in basic tQCLﬂlOU s and proecedures
is by precedent the responsibility of 1nauatry. Customarily,
a scheduled training p roglau is the Implement by which this
is achieved. The student bears a secondary responsibility in
that he eontinuves to study those subjects which his ;orﬂal
treining 414 not provide and'he accepts, during his training,
& salary usuelly not more than that pald an operator or semi-
skilled workman, |
University officials have evidenced both interest and
cooperstion in regard te the formulation of a fouhdry educa~
tional program. The pricr activities of the wvarious societies
in the 1naustry and the jmplementing of theif wishes through
the Poundry Educatiocnal Fouadation have gcerved to implant the
aure of 2 well organiged business among students and faculty
alike in regaerd to the foundry companies. It is this uwnified
approach which the unlversities recognize In contrast to indi-

vidual wishes of seperate companies,

Education for the Foundry Industry. The varied cpera-
ti@as’which cheracterizge the foundry industry involve several
different kinds of eanginsering. No four or five-year colle-
gote curriculun can gceozplich the necessary education which

2 so-~called "foundry engineer" would reculre. There 1s a



field of *foundry englnesring® but it will be served by all
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eﬂgiﬁ@ers, dors common among them will be metellur-
gical, chenical, mechaniecsl snd industrial enginsering plus
conglderable opportunity for enginesring administration grad-
uates, ag well as need fovr some electrical engineer

¢ desires of the foundry industry as expressed through

the concept of the Foundry Fdueationazl Fowandation, the per-

sonal views of individual wembers and expressionsg In the 1ite-

srature which reflect the experience of the leadership up to
this time, can be satigfied with very little in the way of
supplementary courses. This is largely due to the developament
of Gesirable curriculums which have been Installed in some u-

(e
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versities by slert educators profiting through the successes
and failures of the past. The following wiversities have
developed curriculums to meet the needs of zand the dezsnds i
the foundry lndustry. They are; Corne’ll University, Unlversity
of Alabama, University of Cinclanati, and the University of
Wisconsin. | |

The result 1s a2 desirable aiterstion of engineering cur-
riculums t¢ provide fundamentsl studies In other filelds to
crecte o more adequately balanced personality in graduate en~
gineers. In turn, their-chances for business and managerial

success are thereby enhanced.

Curriculum Changes ieeded. The uaiversity level of ea-

ginsering education has been characterized by a persistence
of efforts to restrict the major porticn of the curriculums

to studiss of fundamental science. Jubjects winich have a
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desirebls personality

niversity officiels aaa staffs are emphatic in thelr
efTorts to provide education which will offer the broadest

opportunities to thelir graduates by not restricting the em-

[t

ployment potential to s nsrrow field. Thsy repeat that traine
ing for a specific iadustry oy company is the task of that in-
Gustyry or company. BHducatlion ig 2 pari of the preparation
needed to gqualify a graduste for the responsibilitiess of nen-

Universities offering 2 full program of engineering sd-
uestion, including metallurglcel engineering, can meet the
needs of the fowndry industry with very little modification
of present currlcnlums. Where sufficlent elective hours are
avallable, any engineering program c¢an be adapted through the
guided selection of proper subjects. Usually, the refinement
and extension of the generel foundry courses for all engineers
is desirable. The addition of & few techniesl courses bear-
ing on the foundry processes to bring about a focus of the
studentts fundamental kunowledge towards foundry technology
will couplete the picture. The presence in the ares of an

=

setive progressive foundry iandustry will supplement this

B

ducetion through direct observation by sitndents during in-

spection trips.
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The Tollowing progras

ha é been recommended by the Fowmdiyy
Edueational Foundation, to be used in the institutions that
have ﬁehievad gﬁaﬁts from the Foundation. The program variesg
" slightly in some wlnor imstaﬂces, but the boesie subjeet ro~
gquirements ore adhered to by the seven institutions recleving
grents from the Foundsmiion. The institutions reeleving grants
from the Foundry Educatlonal Foundstlon are: Case Institute

of Technology, Cornell ﬁniversity, sassachusetts Institute of
Technology, Worthwestern Technologlezl Institute, Tniversity
of Alebama, University of Cinecinnati, and the ﬂhiversity of

Wisconsin,

Freshmen Tear First Term
Subject ' ' Hours per week
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Anal. Geom.
fhysics 1
Ch@:ﬁistry I
Composition I
Eng., Drawing I
Desc. Gesom, I
“hys. Education
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Sophomore Yesr First Term
Subject Hours rer week
Rec. Llab. Seum. Hr, Cr.
Caleulus 11 & o &
Fhysilces 111 3 O 3 -
Phys. Lab. 1 0 2 1
Literasture 1 5 £ 3
History T 3 O 3
Statics kG 0 3
Intro. iet. 2 g 4
Phys. BEducation 0 3 0
17 10 20
Sophomorye Year Second Term
ﬁﬁlculuw III G
hysies Iv 0
Yhye. Lab. IX &
therature 1T 0
o

@istory 11

Je% C@lc.
dineralogy
Phyvs. Education

q@ OO CAGI D LA
aﬁﬁ. Cab O3 €0 Gt (R OT
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Swmme p--Foundry and Jachiﬁ Shop, &£ weeks, 40 hours & weel,
2 gsem. hrs. ¢r.

Junior Year First Term
Econounics 3 0 3
Yech. of iat, ko) G 3
Yhys. Test Lab. O b 1
Ore Dr. & Hat. Prep. 3 2 4
Physical Chem. I 3 0 3
Met. Processes 3 & 5)
Phys. Education Q 3 O
15 12 18
Junior Year Begond Term
Yon-Tech. Ele. 3 0 3
éﬁcu. Design. & z 4
DC, AC Cire. & iach. 3 2 4
Het. of Iron & Steel % 2 4
Phye. Chen. II & O 3
Met. lLab. G 3 1
Phye. Education 9 3 0
15 1L 19
Sumner--Inspection trip, 2 weeks, 2 sem. hrs. ¢r.
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Subject Jours per wesk
Be < » Lath (LS I HI’ - Cf ..

& O &

Privs. Wet.. 4 3 £
Ferrous Alloys & 3 4
Jon-Teryrous Frod. let. 3 O S
tal Finlshes # 2 1t &
Theegis @ : 1k 1
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Senior Yeua Second Term

Fon-Tech. Ele. 3 O E
Eng. EBeonouy & O 3
Tecu. Blect., % 3 O )
~0n~ arrous &ll@vb & & 4
lectroz@et 2 0 2

T3951s W@ 1 & 4
15" = T
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¢ In place of these five starred courses, a student may elect:
THE FOUNDRY OPTION, consisting of Foundry Metallurgy I end II,
Foundry Technology, and Personnel Hanagement or & group of

business courses of eguivalent credit.

BDUCATIONAL

8% TO PFOULDLY VANAGEE

The following list Qf educational stems are of interest
to foundry management, College students Interested in employ-
ment in the fowadry industry will find thisz suggested 1list of
educational stems to be of great 23vs vantage when selecting
courses in an institution that do not recieve grents from the

Foundry Eduecational Foundation.

Sorial Funanics Stem

Composlticon and Liltersture

Fundementals of gramuer, expository writing, resdlng, vale
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e and appreclation of verse sad prose. Expression

[£)

through proper ¢hoiee of words and construction.

General Fayechology

Individual differences, intelligence, and emotions.
Study of personallity. HNHemory and learning. Hotivating

media. Applieation to industrial manageument.

Torld history of the twentleth century and up to present
time. DRackground for econ waic, politieal and social
strueture of the modern world.

History of Scieace

Development of »resent day scientific hknrowiledge from
early history to current achieV@ments, Includes all
rhases of science.

P

U, 8. Government

————— ———iaT

& study of the polltical backgrouwnd snd legislative meth-
ods of present day govermments, Includes loesal, state
and federal aduinistrations.

Public Speaking

Presentation for conmittees and nanagement g?oups. Tech«
nical and educational lecturing. Flatform presence, sudi-

ence 1interest and acceptance.

Fundamentals of the Casting I'rocess

& course designed for study by all engineering students

giving fundamental operstlons and striving for apprecia-

tion of the foundry as a metal foraming process.



Foundry Technology I-11

£ study of the applicastion of seience to foundry opera-

tions. The pribf engineering fundamentsls are [ocused
upon the problems and operctlong of the foundry. Ian-
cludes control of materials and process, maintenance of
tolerances, metallurgical inspection and repair.

Casting Design

L study of patterns, molds, dies and casting design in
heir relationship to each other in the engineering of &
foundry product. ZBmphasis on design of casting for net-
allurgiecal perfection.

detallurgical Calculation

Calculstions 1o detormine regulrements for metallurgicsl
reactions In manufacturing operations.

Survey of Process Metaliurgy

Appreciation eourse. Raw material production from mine
to plant. Stregses conditlon end relative purity as
same affect subsecuent use.

Ferrous Alloys

Advanced study of alloy steels and cast iron (metallurgy,
metalography, heat treatmeat, testing).

Hon-Ferrous Alloys

Advanced study of non-ferrous alloys.

Engineering Economy

Selection of process or production design for greatest

2 ke

economy, quality, or both, as applied to & giliven product.



vinistration Stem

Yundamentels of Economics

Theory of irads, credit, busilness ¢ycles and motivating

Inflvences., VPresent world econonics.

Fundawentals of Accountlug I-I1

Use of journals, ledgers, simple finsncial statements.
Blements of cost axnd cost control. Use and need for
various company reccrds. Advanced COUrses COVeTr overs
head aduinistration, corporate financial structure aad
dynamice use of cost data.

Business law. Survey

legal responsibiiities and authority eof mensgement.
Rights of owanership. Elemenils of contracts and kinds.
Relationship to agencies snd earriers. Effect of local,

state and federasl regalations.

fundsmentals of Industrial Qrganizétion
Organization of present day corgorate and buginess maone
agement. Industrial trends. HReguired controls, pro-
blems of selling and merketing, purchssing and storegs,
wmanufacturing and ressareh, distribution and eosts,
Financing.

Corporation Finance

Financing of corporate or partnership enterprise. Reg-
vlations due to local, stote and federnl laws. Admine-

istration of income, financlag of going business.

Harket product ressearch, distribution chsnnels, pricing
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Fo

et structure and regulstions af-

ang brending. The m
fecting sales and distribution. ERelation of sales to

other depertments.
Dumen Sngineering Dtem

ceners] Blology
Fundamentols of plent and ?n‘mul life, emphasizing mantys
pises In this world.

“sycholog;

Yuunn resction to fsvorable and edverse stimull. Study
of resulting shysiological and mentsl effects. Group
psychology .«

Industrisl Helstions

Theory of employee relations and p@licies. 'Selecticﬂ,
training, promotion, health and discharge techmique.
Collectlve bargsainlag, lsbor laws, sefety codes, uorale
Izetors, jab evaluation and wage systems are studled in

relation to each other.

?rimeiples of anatozy, physiology, psychology ané heslth
applisd to job S@k&lfiﬁ&ti@“, machine design end foeilis-
1ties of the plant,

cotion and Ilme Study

Fandewentals of sotion econony ond time factsrs for hussn
and gechnanicel motlon. Technligue of observatlon, choris
srephe snd forulas sre precticed, Helstionghips to

other factors of Industrisl monsgement iz strossede.
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Safety EZngineering

Industrial safe practices. Ingineering Tor prevention.

£

Fsychologlical factors of scceptanee and maintensnce of g
safety conselons work force. Human and economic factorg
of safec mansgement.

Techniques of Executive Control

e

Fature of supervision. BResponsibilities of the line of
authority. Stimuvlation of subordinates, contact with

superiors ond maintensnce of support by assccistes.

liost of the courses shown are avaiisble in engineering
colleges or in other schools of the soae wnlversity. Some of
the subject material may be included in other courses or re-

grouped under & different title. Choice of these subjects as

electives, if they are nct part of the reguler course, will

&£

ot
@
o}
Con
t. £
&
r‘-
,,Xb

digfy the aeeds of the industry as previously ex~



CHAPTER VIIX
SUMMARY, CCUCLUSIONS, AND RECOMMENDATIOHS

The findings of this gtudy will be presented in this
chapter in two divisions; (1) summeary of the discussion and
{(2) 8 statement of definate conclusions made on the basis of
information presented. In addition to the brief summeriza-
tion of the material and the statement of conclusions, a few

rocommendations are given in this final chapter.
PART A
SUMMARY

In the summary of this chapter an attenpt wiil be made to
present those significant data and other informational back~
ground, in a manner that will insure a conprehensive perspec~
tive of the @roblem as a whole,

Foundry work, and particularly production foundry work,
is today one éf the most gigentic i1ndustries of all times.
The materials used in the industry sare the besgt that modern
science can produce, but in spite of the fact of these supe-
rior materials in use today, the industry is limited in its
rroduction €ue to the leck of sufflciently trained workers
and technicians.

The recent esteblishment of the Foundry Educatlonal
Foundation and the reorgenization of apprenticeship and tech~

nickl raining programs hag relieved the limitations of the
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Ffoundry industry to & siight degree. Veterans of World Viar
I1 are being employed In foundry positions that the technical
training they recieved in the’service will be & great help to
then.

This gtudy is devoted to the levels of educstion that
wlll be beneficial %o those considering employment in founde-
vieg. The need for educsated and trainsd personnel in the mod-
arn foundyry has been consldered in previous chapters.

bg 8 further step In the development of thls problem, a
course of study has been suggested for each phase of eduecatiosn
presented in this thesis, to ald in the organization and
teaching of & course in foundry proctice on the industrial
arts, vocetional, apprenticeship, technical and college levels
of education. The wmlits and instructional information pres-
ented, are not complete but should be helpful in understandiag
the procedure involved, and the necessary related information
for the training of efficient personnel for the foundry

industry.

TART B

COHCLUSTONS

Industrial Aris Courses. The Jjunior and senior high
schiools that have an Industrial arts program ean add foundry
practice to the'program without a great additional expense.
A course in foundry practice could involve other industrial
arts subjects such as; drawing, patternmaking, machine shop

and metzl finishing. The industrial objectives can be



attained through foundry poretice.

Vocational Education. The vocational high schools, in

arezs where the foundry industry 1s predominant, are training
students for entry into the industry as either seul-skilled
workers or as appreatices. Industry accepts the vocational
training as part of the apprenticeship treining required in
the apprenticeship program. The vocational schools are
meeting some of the demands of the industry and are training

a small number of potentisl workers for the foundry industry.

Apprenticeship Fducetion. The reorganization of the

apprenticeship programs slace the close of World War II has
improved the technique of tralning apprentlices for foundry
woyk with the addition of & more elaborzie program of related
information. The apprenticeshlp programs are helping to

supply treined workers for the foundry industry.

Technical Edueatlcon. The technical education reaulrad

of supervisers and inspoctors smployed in the industry ranges
from & high school education to that type of education re-
guired for o mechanieal engineer. The industry 1s in need

of techniciang to fill the positions left by retiring foundry-~
men. The vetersns of World War IT who recieved technieal
training for a specific job while iun the service, with the

gid of the tables on pagecg 63 to 72, will ald the veteran

in gaining employment in the foundry industry.

Inginecring Education. Engineering colleges, with
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alizht revig present curriculums, could provide an

b"v

gmple supply of englneers with sufiiclent traiming to £1ll

the wacancies pregent in the manasgerial, and englneering de-
partments in the foundrics, The institutions recieving zgrants
from the Foundry Zducational Foundaticn are training students

to enter the industry as foundry engineers.

FARYL C

IATTI0HE

The recommendations made here are based upon the experi-
gneces of the writer ag an employee of the foundry Industry,
as an instructor of foundry practice on the college level and
a5 eonclusions resched durlng the progress of this study. It
is the belief of the writer that the followlng suggestions
are worthy of considerstion.

{1) The industrizl erts programs of the junior and senior

high cchools ghould a4d 2 course in foundry practice to thelp

coent program. Such & ¢ourse will acgu=int the gtudents

y,ﬂ
]

ey

it

with one of the five largest industries of the United States
(2) The foumdry inductry should be consulted more {re-
guently as to the types of trained suployees they need, and
the specifie types of tralning they deem necessary for thoss
employed in the Industry.
(3} Colleges and valversities offering courses in me-
chanical, elsetrical, and metallurgical engineering should

heve o eourse coancerains fouwndry practice in the currieuluu.
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Problems for Further Study. Several problems that

should have further study In regerd to educational programs
Tor the foumdry Indusrty have presantzsd themselves during the
course of this Investigatlion, The following are listed ag
suggested Items for further study.

(1) Additional study on the problewm of this thesis,
which might be the orgenization of =z course of study for each
of the courses ocutlined, and complebve sehedules for offering
the courses.

(2) b design and floor plans of foundries, for students
of the educational levels mentioned, with extensive study
msde in regard to heating, wiring, ventilation and painting.

(3) A survey of public schools having foundry practice
ineluded in the industrilal arts currieulim. The guestionnaire
technigue should be used to gather sufflclsnt Information to
solve this problem.

{4) & survey of technical institutions offering ecurses
in foundry practice and related subjects. The questionnailre
technique con also be used {or gathering information to be
used in this study.

(5) Plan = program for the training of technicians that
are now in demand by thz foundry industry.

This study ecsnnot be considered s complete aﬁd,fiﬂal
since the foundry industry is meking continuous chenges in
its methods of production and organization. It hag bsen
shown in this study that the present types of education are

partially fulfilling the demands of the foundry industry.
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It is with faith and hope that school men will see the need
for the educating of personnel for employment in the found-
ries of Amerieca that this subject was chosen 28 a problem
for development.
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