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The problem of this study was to determine how much

foundry equipment exists in the high schools of Texas and

to determine to what extent it is being utilized. The data

for this study were provided by thirty-seven metalworking

instructors of Texas high schools.

Of the Texas high schools offering metalworking as a

part of the industrial arts curriculum, few appear to have

adequate foundry facilities. In addition, a deficiency seems

evident in the background and training in foundry of the

metalworking instructors.
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CHAPTER I

INTRODUCTION

The origin and history of metal casting can be traced

to earliest times in Mesopotamia in the year 3200 Before

Christ where simple foundry techniques were used in creating

weapons and agricultural implements. Since those times of

crude melting and molding of the metal a great renaissance

has taken place in the art of metal casting. Today, as

skilled artisans perform foundry techniques so refined as to

capture the precise moldings capable of replacing a part of

the human heart, new innovations are still being discovered

and perfected.

The foundry industry, in size, ranks among the largest

industries of the world with over 5,000 ferrous and non-

ferrous foundries in North America alone. "It ranks sixth

among all United States industries in terms of value added,

contribution to gross national product, and employment

opportunities" (5, p. 70). Foundry is an acceptable part

of the metalworking area according to the industrial arts

curriculum in the Texas Education Agency Bulletin 615 (7,

p. 154).
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Statement of the Problem

The problem of this study was to determine what foundry

facilities exist and to what extent they are being utilized

in the high school industrial arts metalworking programs in

the state of Texas.

In order to solve the problem, answers to the following

questions were sought:

1. What qualifications do the teachers have for teach-

ing foundry work?

2. How much work area is provided for foundry?

3. What types of patterns are used?

4. What types of metals are cast in the laboratories?

5. What types of literature concerning foundry are

available to the students in the laboratory?

6. What types of instructional aids are used in foundry

instruction?

7. What foundry equipment exists in the laboratories?

8. To what extent are the existing facilities utilized?

Background and Significance
of the Study

The objectives of industrial arts have been written and

rewritten for many years. The main theme of these objectives

has always been to give the students a knowledge of the

industrial world around them, to develop basic skills in the

use of hand and machine tools, and to help them to be better

informed consumers. Foundry and patternmaking in the metal
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shop curriculum presents one of the best means of reaching

these objectives. Betterley, writing of foundry in the

industrial arts programs, stated

It encompasses a broad range of subject matter
contributing to general education goals. The
applied arts and sciences, humanities, communica-
tions and all broad areas of education are
involved. Casting knowledge adds to consumer
knowledge. It provides another opportunity for
students to learn about industry and its place
in our culture. He experiences creativity by
converting raw materials to new and different
forms--forms having greater use and value (1,
p. 27).

Foundry can be used as a motivating agent for other

areas of metalworking. Many of the processes that are learned

in the industrial arts metalworking laboratory require objects

that were made by some casting process. Rough castings are

often purchased by the instructor and used by the students

with no mention made of the foundry process by which the

objects were made. John M. Svobda, in writing for School

Shop Magazine concerning foundry, stated

. . . most career or industrial education programs
expose the student to processes developed at the
turn of the century. Keeping pace with a rapid
technological growth in our society, the metal
casting industry has introduced countless new
processes and innovations to produce castings
with higher quality at lower cost to the con-
sumer, while providing environmental control and
a pleasant work place.

However, the majority of industrial education
programs do not even mention these newer processes,
much less "teach" them (5, p. 70).

Statements like the preceeding indicate that it is

vitally important that one consider the industrial arts
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programs of Texas to determine where they are lacking and

how they can be made more pertinent to today's foundry

industry.

Limitations of the Study

The following limitations were utilized in order to

conduct the study:

1. This study was limited to those senior high schools

in the state of Texas offering industrial arts metalworking.

2. The study was also limited by the number of instruc-

tors completing and returning instruments.

3. This study was limited only to the foundry area of

metalworking.

Definition of Terms

For the sake of clarity, it was necessary to define

certain terms which are as follows:

Founding.--Founding is the science of melting and cast-

ing of metals into useful objects to serve the needs of man

and industry (2, p. 79).

Ferrous.---Ferrous refers to alloys in which the pre-

dominant metal or solvent is iron (2, p. 74).

Non-ferrous.--Non-ferrous refers to alloy in which the

predominant metal or solvent is not iron (2, p. 121).
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Castings.--Metal objects cast to the required shape by

pouring or otherwise injecting liquid metal into a mold, as

distinct from one shaped by a mechanical process, are termed

castings (2, p. 36).

Mold.--A mold is the form, made of sand, metal, or any

other investment material which contains the cavity into

which molten metal is poured to produce a casting of definite

shape and outline (2, p. 116).

Pattern.--A form of wood, metal, or other materials

around which molding material is placed to make a mold for

casting metals is called a pattern. The pattern is a

duplicate of the object to be cast.

Foundry Facilities.--Foundry facilities in this study

refer to the tools and equipment in the school metals

laboratory that are needed for the processes of melting,

molding, and casting of metals.

Related Studies

In the review of industrial arts research material, no

directly related studies were found. Several studies were

found that dealt with metalworking facilities and/or metal-

working curriculum in Texas high schools, but little mention

was made of the foundry area.

A study was made by Teague, in 1972 (6, pp. 1-30), to

determine the physical facilities of metalworking
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laboratories in Texas high schools. The study did not deal

with tools and equipment but rather with building design,

lighting, ventilation systems, electrical systems, and area

given to each aspect of metalworking.

A study by Henley, in 1972 (3, pp. 1-3), dealt with the

metalworking curriculum in Texas high schools with special

reference to the machine areas of general metalworking I and

II.

Russell, in 1950 (4), made a national study of industrial

arts teachers to determine the value they placed on various

aspects of forging, foundry, and machine shop for the

purpose of upgrading the teacher education program of New

York State College.

Sources of Data

Data for this study were obtained from the following

sources.

1. An instrument completed by industrial arts metal-

working instructors of Texas high schools.

2. Information available from professional publications

in the industrial arts field.

3. Publications produced by the American Foundrymen's

Society (AFS).

4. Unpublished materials such as theses concerned with

metalworking.
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Organization of the Study

This study was organized as follows:

Chapter I presents an introduction, statement of the

problem, background and significance of the study, limita-

tions of the study, definition of terms, related studies,

sources of data, and the organization of the study.

Chapter II is concerned with the development and dis-

tribution of the instrument. It includes information about

the selection and organization of the materials required to

seek answers to the questions previously stated in the needs

and purpose of the study.

Chapter III presents the data concerning the foundry

facilities and equipment in the industrial arts programs in

the high schools of Texas.

Presented in Chapter IV is a summary, conclusions drawn

from the findings, and recommendations based upon the

findings.
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CHAPTER II

DEVELOPMENT AND DISTRIBUTION

OF THE INSTRUMENT

For the purpose of gathering data necessary for this

study an instrument was developed and was entitled "A Study

of the Foundry Facilities in the Industrial Arts Program in

the State of Texas." The necessary materials were selected

from two sources; the Texas Education Agency Bulletin 615

entitled Principles and Standards for Accrediting Elementary

and Secondary Schools and Description of Approved Courses

Grades 7-12 (1, p. 154), and a publication by the McEnglevan

Heat Treating and Manufacturing Company entitled An Elementary

Foundry Manual (2, p. 1).

The instrument was developed with two main purposes.

First, to gather the data necessary for the study, and second,

to be organized in a manner requiring as little time from the

participating instructors as possible. The purpose and

description of each section follow.

General Information

The purpose of the general information section was to

gather pertinent information concerning the background and

qualifications of the instructor, the adequacy of the housing

facilities, the types of patterns used, the types of metals

9
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being cast, and methods of instruction given. This section

included seventeen questions.

Existing Facilities and Utilization

Section II deals strictly with the quantity of various

foundry equipment items in the metals laboratories and the

extent to which they were utilized. To obtain the needed

data, the section was divided into ten categories of foundry

equipment used in the foundry programs. The categories of

section II are as follows:

Furnaces.--Several makes and models of furnaces are

available to the schools. Since a foundry program can not

exist without a furnace to bring the metal to a molten state

for pouring, category one was designed to ascertain what

types of furnaces the schools had, and to what extent they

were being utilized.

Molten Metal Containers.--Because of the extreme heat

of the molten metal, a number of special containers are used

for the melting of the metal. Category two was designed to

gather data concerning the types of molten metal containers

used in the school laboratories and to what extent they were

utilized.

. Sand Conditioners.--With constant use, the sand soon

needs special care in the form of mulling or riddling. This

can be done by hand methods or by machine. The purpose of
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category three was to determine what equipment and methods

of conditioning were used and to what extent they were used.

Molding Sands.--The variety of founding techniques

taught in the schools require several types of molding sands.

Petro-bond foundry sand is a mixture of clay and silica sand

using oil as the tempering agent. Green sand is also a

mixture of clay and silica sand, but water is used as the

tempering agent. Category four was designed to determine

what molding sands were used, what quantity the schools had,

and the extent to which they used the various molding media.

Handling Devices.--High temperatures and heavy containers

necessitate the use of special handling devices. Category

five was designed to obtain information concerning the

quantity and extent of use of the various handling devices

such as lifting and pouring tongs.

Molding Flasks.--Category six was designed to determine

types, quantity, and extent of use of the various molding

flasks and molding boards found in the industrial arts

laboratories where foundry was being taught.

Patterns.--In the foundry process, patterns of some

type are required for making a mold. These can be simple,

complex, or matchplate patterns. There are permanent molds

and patterns that are for rough castings to be machined.

Category seven was designed to determine what types of
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patterns the school laboratories contained, the quantity of

each and the extent to which they were utilized.

Molding Ecquipment.--Molding instruments are required

in the preparation of a mold for pouring. Category eight

was designed to ascertain the quantity of each of the various

instruments contained in the metals laboratory and the extent

of utilization.

Safety Equipment.--Special asbestos protective clothing

is made for use when handling the hot metals in foundry.

Leggings, aprons, face shields, and gloves are items listed

in category nine. The number and extent of use were of

particular concern in the study.

Miscellaneous.--Category ten was designed to determine

the quantity and extent of use of various foundry items not

included in categories one through nine. Ingot molds,

pyrometer, skimmers, and sand testing equipment are such

miscellaneous items usually found in foundry areas.

Distribution of the
Instrument

For the purpose of distributing the instrument a letter

of introduction was written and sent with a return card to

all the known schools in the state of Texas having metal-

working facilities. Of the 147 letters and cards sent, 85,

or 57.8 per cent, were completed and returned by the
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instructors. Of the 85 cards returned, 50, or 34.0 per cent,

indicated that foundry was taught in the metalworking

facility. The remainder, 35, or 23.8 per cent, indicated

that foundry was not taught. However, this did not preclude

the inclusion of foundry work at a later date.

The instrument, accompanied by a second letter, was

sent to the instructors at the fifty schools which indicated

that foundry was included in the program. Of the 50 instru-

ments that were mailed, 37, or 74.0 per cent, usable instru-

ments were returned. The data in the following chapter were

taken from the thirty-seven usable instruments returned by

the participating instructors.
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CHAPTER III

ANALYSIS OF DATA CONCERNING

FOUNDRY FACILITIES

The data gathered by the instrument are presented in

Chapter III in the same order as the instrument was organized

and presented in Chapter II. The data were supplied by thirty-

seven metalworking instructors in the high schools of Texas

which included foundry as a part of the curriculum.

The data obtained from the instrument were treated on

a number and percentage basis. Each item of equipment

listed in the instrument was calculated for number and per-

centage of schools having that item in the laboratory, average

quantity per school laboratory of each item, the range of

each item, number and percentage of items used extensively,

number and percentage of items of equipment used moderately,

and the number and percentage of items of equipment used

minimally.

Classification of School and Type of
Laboratory

The schools providing data varied according to the

interscholastic league classifications from Class A to Class

AAAA. The majority of schools providing data were in the AAAA

classifications as shown in Table I. The first items discussed

15
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were those from the general information section of the

instrument.

TABLE I

CLASSIFICATION OF SCHOOLS PROVIDING DATA

Number
Classification of

of Schools Schools Per Cent

A 1 2.7

AA 3 8.1

AAA 8 21.6

AAAA 20 54.1

No Answer 5 13.5

Total 37 100.0

Of the 37 instructors returning usable instruments, 13,

or 35.2 per cent, indicated the school industrial arts metal

laboratory was of a general metals shop classification.

General metals shop being one where a number of areas of

metalworking are taught. There were 16, or 43.2 per cent,

who indicated the laboratory was other than of a general type.

Of the 37 instruments, 8, or 21.6 per cent, were not answered

in this category.
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Teaching Experience and Foundry
Instruction

Questions two and four of the instrument were combined

to show the relationship of the number of years teaching

experience to the amount of foundry instruction received in

college. The range of years teaching experience in industrial

arts was from one-half year to thirty-six years. For the

purpose of categorizing the data, the years teaching experi-

ence was divided into four categories, 0-5 years, 6 to 10

years, 11 to 15 years, and 16 to 36 years. Twelve, or 32.4

per cent, of the teachers were in the category of 0 to 5 years.

They had an average of 3.02 years teaching experience in

industrial arts and an average of 2.94 years teaching experi-

ence in metals. The average number of semester hours of

foundry instruction received in college was 1.4 hours. The

average number of semester hours of metals classes including

foundry instruction in the curriculum was 2.83. There were

13, or 35.1 per cent, of the teachers in the category 6 to 10

years teaching experience in industrial arts. In the category

6 to 10 years, the average number of years teaching experi-

ence was 7.3. The average number of years teaching metals

was 5.53. The average semester hours of foundry instruction

received in college was 2.4 with the average number of hours

of metals classes with foundry included was 2.4. In the

category 11 to 15 years teaching experience, there were 2,

or 5.4 per cent, of the instructors. The average number of
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years teaching experience in this category was 12 years.

The average number of years teaching metals was indicated

as being 11.0 years. The hours of foundry instruction

received was 1.5 with the number of hours of metals classified

with foundry included being 1.5 also. In the category 16 to

36 years teaching experience, there were 7, or 18.9 per cent,

of the instructors. The average number of years teaching

industrial arts was 22.14 with the average number of years

teaching metals being 19.0 years. The average number of

hours of foundry instruction received in college was 3.5,

and the average number of hours of metals classes including

some foundry being 8.7.

Data showing the number of years teaching experience

compared to the hours of foundry instruction received are

presented in Table II.

The data concerning teachers teaching a second area of

instruction were gathered and computed as follows. Of the

teachers returning instruments, 37, or 100 per cent, taught

at least one class of metalworking. Of these teachers, 4,

or 10.8 per cent, taught at least one class of drafting; 12,

or 32.4 per cent, taught at least one class of power, and

11, or 29.7 per cent, taught at least one class of woodwork-

ing. None of the instructors taught classes in electricity

or plastics. Three, or 8.1 per cent, of the instructors

indicated teaching classes other than those listed.
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TABLE II

TEACHING EXPERIENCE COMPARED TO
OF FOUNDRY INSTRUCTION RECEIVED
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0-5 12 32.4 3.02 2.94 1.33 2.83

6-10 13 35.1 7.3 5.53 2.4 2.4

11-15 2 5.4 12.0 11.0 1.5 1.5

16-36 7 18.9 22.14 19.0 3.75 8.7

This column does not total
not responding to the question.

37 due to three instructors

Industrial Foundry Experience

The next question in the general information section

asked if the teachers had experienced any commercial foundry

work. The responses of the instructors showed that 2, or

5.5 per cent, had some commercial foundry experience while

35, or 94.5 per cent, indicated that they had no commercial

foundry experience.

Foundry Facilities

Question six in the general information section was a

personal opinion question and the answer was not based on

facts but the opinion of each instructor completing and

19
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returning an instrument. Of the 37 instructors responding,

23, or 62.1 per cent, believed their metals laboratory had

adequate foundry facilities while 14, or 37.9 per cent did

not believe that their facilities were adequate.

Number of Students

The average number of students per class, as indicated

by 37 of the instructors, was 20.78 students with a range

of 18.

Castings

Thirty-two, or 86.4 per cent, of the instructors

responding were on the trimester system and reported an

average of 143.91 castings per trimester with a range of 3

to 800. Five, or 13.6 per cent, of the instructors responding

were on the two semester system and reported an average of

48 castings per semester with a range of from 1 to 75.

Floor Space

The average floor space occupied by foundry facilities

was 11.8 per cent of the laboratory space. Instructors

responding to this question had a range from .05 to 25 per

cent of the floor space.

Housing Facilities

The answers to questions 10 through 12 of the general

information section were opinion answers and are not based

on facts. In question 10, 13, or 35.1 per cent, of the
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instructors responding believed they had adequate work space

for foundry. Twenty-three, or 62.2 per cent, of the instruc-

tors did not believe the work space for foundry to be adequate

in their laboratories. One of the instructors did not respond

to this question. Twenty-four, or 64.8 per cent, instructors

reported having adequate ventilation for the foundry area

while 13, or 35.2 per cent, instructors reported inadequate

ventilation in the foundry area. Fourteen, or 37.88 per

cent, teachers reported having adequate storage space for

foundry materials while 23, or 62.2 per cent of the instructors

reported having inadequate storage space for foundry materials.

Patterns

Patterns for foundry work can be made of many materials.

The most common materials from which patterns are made are

wood, metal, plastic, and plaster. Thirty, or 81 per cent,

of the instructors had and used an average of 10.13 wood

patterns. Thirty-five, or 94.5 per cent, of the instructors

had and used an average of 18.82 patterns made of metal.

Twelve, or 32.4 per cent, of the instructors reported having

patterns made of plastic with an average of 5.25 per school.

Only 5, or 13.5 per cent, of the instructors reported having

and using patterns made of plaster. The average number of

plaster patterns per school was 8.16. Six, or 16.2 per cent,

of the instructors reported the use of an average of 3.66 pat-

terns of materials other than those listed in the instrument.
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Data concerning the number and types of patterns used in the

laboratories are presented in Table III.

TABLE III

NUMBER AND TYPES OF PATTERNS USED IN THE LABORATORIES

Types of Patterns Number Per Cent Average RangeResponses Responses Number

Wood 30 81.0 10.13 1-100

Metal 35 94.5 18.82 1-100

Plastic 12 32.4 5.25 1-20

Plaster 5 13.5 8.16 1-20

Other 6 16.2 3.66 1-6

Foundry Metals

All 37 of the instructors reported the use of aluminum

in the foundry as one of the metals melted and cast into molds.

Fifteen, or 40.5 per cent of the instructors used lead; 23,

or 62.1 per cent reported using brass; 1, or 2.7 per cent,

reported casting iron; and, 4, or 10.4 per cent, reported

using materials other than those listed in the instrument and

identified them as being copper, silver, and gold.

Location of Furnace

The location of the furnace in the metals laboratory

can effect the quality of cast metal, and the productivity

of the foundry area as a unit. The answers to question 15
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in the instrument indicated that 14, or 37.8 per cent, of

the instructors responding had furnaces located next to a

wall; 7, or 18.9 per cent, of the furnaces were located by

a window; 5, or 13.5 per cent, of the furnaces were located

in the center of the laboratory; and 11, or 29.8 per cent,

of the furnaces were located in a corner of the laboratory.

Foundry Publications

Many publications are available to schools on foundry

and foundry-related material. Question 16 of the instrument

listed some of these publications, and the data received are

as follows: 3, or 8.1 per cent, of the respondents made use

of publications from the American Foundrymen's Society;

Modern Castings Magazine was made available to students in

the laboratories of only 2, or 5.4 per cent, of the schools;

15, or 40.5 per cent, of the schools had textbooks on foundry

that were available to students in the laboratory; and 11, or

29.7 per cent, of the instructors indicated using publications

other than those listed dealing with foundry related material.

Instructional Aids

Supplemental instructional aids are a very important part

of a foundry program. Movies on foundry were used by 17, or

45.9 per cent, of the instructors; film strips on foundry

work by 13, or 35.1 per cent, of the instructors; lectures

on foundry work were used by 36, or 97.2 per cent, of the

instructors; field trips were used only by 3, or 8.1 per cent,
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of the instructors; and guest speakers were used by only 2,

or 5.4 per cent, of the instructors. The instructional aids

data are presented in Table IV.

TABLE IV

INSTRUCTIONAL AIDS USED

Aids Used Number of
Respondents Per Cent

Movies on Foundry 17 45.9

Film Strips on Foundry 13 35.1

Lectures on Foundry 36 97.2

Field Trips 3 8.1

Guest Speakers 2 5.4

The second part of question 17 was completed by only 2,

or 5.4 per cent, of the instructors. Therefore, the frequency

of use for instructional aids is not presented.

Types of Foundry Furnaces

Category one pertaining to the existing facilities and

utilization part of the instrument dealt with foundry furnaces.

Ten, or 27.0 per cent, of the instructors indicated having

Speedy-melt furnaces. Six, or 60.0 per cent, indicated

extensive use; 2, or 20.0 per cent, indicated moderate use;

and 2, or 20.0 per cent, of the instructors indicated minimal

use. Twenty-two of the instructors, or 59.4 per cent,
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indicated they had Johnson-gas furnaces with 11, or 50.0 per

cent, of the 22 being utilized extensively; 7, or 31.8 per

cent, being used moderately; and 4, or 18.2 per cent, being

used minimally. Only 2, or 5.4 per cent, of the instructors

indicated having Mini-Mite melting furnaces with 1, or 50.0

per cent, indicating moderate use, and 1 or 50.0 per cent,

indicating minimal use. Although pedestal furnaces are

designed for heat treatment of small metalic objects rather

than for foundry work, many schools with no other facilities

use them with some degree of success for melting small amounts

of metal for casting. Twelve, or 32.4 per cent, of the

instructors indicated the use of pedestal furnaces for foundry

purposes. Six, or 50.0 per cent, of those indicated extensive

utilization; 5, or 41.6 per cent, indicated moderate utiliza-

tion; and 1, or 8.3 per cent, indicated minimal usage. Nine,

or 24.3 per cent, of the schools had furnaces of makes and

models other than those listed. Two, or 22.2 per cent, of

these were used extensively; 2, or 22.2 per cent, moderately;

and 5, or 55.6 per cent minimally. Data concerning furnaces

are presented in Table V. The number and percentage of

schools having the types of furnaces listed as well as the

extent of their use are included in this table.

Molten Metal Containers

Of the 37 instructors returning instruments, 32, or 86.4

per cent, indicated an average of 2.9 clay-graphite crucibles
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with 18, or 56.2 per cent, of the 32 indicating extensive

utilization, 10, or 31.2 per cent indicating moderate usage,

and 4, or 12.5 per cent, indicating minimal use.

TABLE V

TYPES OF FURNACES USED IN SCHOOLS

Extent of Use
Furnace Number of Per Cent Extensive Moderate Minimal
Type Schools of Per Per Per

Schools No. Cent No. Cent No.1 Cent

Speedy-melt 10 27.0 6 60.0 2 20.0 2 20.0

Johnson-gas 22 59.4 11 50.0 7 31.8 4 18.2

Mini-Mite 2 5.4 0 0.0 1 50.0 1 50.0

Pedestal 12 32.4 6 50.0 5 41.6 1 8.3

Other 9 24.3 2 22.2 2 22.2 5 55.6

Cast iron crucibles are used much less frequently as indicated

by only 7, or 18.9 per cent, of the instructors having an

average of 1.1 of them. One, or 14.2 per cent, of the

respondents indicated extensive use; 1, or 14.2 per cent,

indicated moderate use; and 4, or 57.1 per cent, of the

instructors indicated minimal use. Nineteen, or 51.3 per

cent, of the instructors indicated having an average of 2.47

laddles. Molten metal containers other than those listed in

the instrument were used in 4, or 29.1 per cent, of the schools

with an average of one per school. Data concerning molten

metal containers are found in Table VI.
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TABLE VI

MOLTEN METAL CONTAINERS

Molten Extent of Use
Molten 0 a) _P a

Metal a) 12n ( Extensive Moderate Minimal
Containers a) 0 O 0 a _a_

(rQ W )1ZPer Per Per
- ___0 > ) M No- Cent No- Cent No- Cent

Clay-Graphite
Crucibles 32 86.4 2.91-6 18 56.2 10 32.2 4 12.5

Cast-Iron
Crucibles 7 18.9 1.11-2 1 14.2 1 14.2 4 57.1

Laddles 19 51.3 2.41-6 5 26.3 6 31.5 8 42.1

Other 4 29.1 1.01-1 0 0.0 2 50.0 2 50.0

Sand Conditioners

Category three of the existing facilities and utilization

portion of the instrument is concerned with several types of

sand conditioners. Mulling machines, made primarily for con-

ditioning petro-bond, were located in 6, or 16.2 per cent, of

the schools with 2, or 12.5 per cent, indicating extensive

use, and 4, or 21.4 per cent, indicating moderate utilization.

Power riddles are for both petro-bond and green sand. There

were only 2, or 5.4 per cent, of the instructors indicating

having power riddles with 1, or 50.0 per cent, indicating

extensive use and 1, or 50.0 per cent, indicating moderate

use. Thirty-five, or 94.5 per cent, of the instructors

indicated having an average of 2.9 hand riddles each.
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Eighteen, or 51.48 per cent, indicated extensive utilization,

12, or 34.32 per cent, indicated moderate utilization, and 5,
or 14.3 per cent indicated minimal utilization of hand riddles.

Two, or 5.4 per cent, instructors indicated having sand con-
ditioners other than those listed in the instrument with 1,
or 50.0 per cent, indicating extensive utilization and 1,

or 50.0 per cent, indicating minimal utilization. The data

concerning sand conditioners are presented in Table VII.

TABLE VII

SAND CONDITIONERS

Types of Sand
Conditioners

Mulling Machine

Power Riddle

Hand Riddle

Other

Number Per
of Cent

Responses Responses

6 16.2

2 5.4

35 94.5

2 5.4

Extent of Use

Extensive ModerateMinimal

No.

2

1

1>

Per
Cent No.

12.5 4

50.0 1

51.4 12

50.0 0

Per
Cent,

21.0

50.0

34.3

0.0

No.

0

0

5

1

Per
Cent

0.0

0.0

14.3

50.0

Molding Sand

Category four of the existing facilities and utilization

section of the instrument deals with the various types of

molding sand. Sixteen, or 43.2 per cent, of the instructors

responding indicated having an average of 337.5 pounds of

green sand. Seven, or 43.75 per cent, of the respondents

indicated extensive utilization of the green sand, with 5,

-

--
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or 31.25 per cent, indicating moderate utilization and 4, or

25.0 per cent, indicating minimal utilization. Twenty-one,

or 56.7 per cent, of the instructors indicated having petro-

bond foundry sand and an average of 473.3 pounds. Twelve,

or 57.1 per cent, of the instructors indicated extensive

utilization of the petro-bond while 6, or 28.5 per cent,

indicated moderate utilization and 3, or 14.2 per cent,

indicated minimal utilization. Only 1, or 2.7 per cent,

instructor indicated the use of C02 core making sand which

was minimally utilized. One, or 2.7 per cent, respondent

indicated use of shell molding sand, which was used exten-

sively. Twenty-nine, or 78.3 per cent, of the instructors

indicated having an average of 11.84 pounds of parting

compound. Sixteen, or 55.2 per cent, of the instructors

indicated extensive utilization of parting compound while 9,

or 31.0 per cent, indicated moderate utilization and 4, or

13.8 per cent, indicated minimal utilization. One, or 2.7

per cent indicated the use of a molding sand other than those

listed in the instrument, with moderate utilization. The

data concerning molding sands are presented in Table VIII.

Handling Devices

Category five of the instrument dealt with handling

devices used in the handling of hot crucibles and metal.

Twenty-five, or 67.5 per cent, respondents indicated having

an average of 3.1 pairs of pick up tongs. Eleven, or 44.0
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per cent, of the respondents indicated extensive utilization

of the pick up tongs, 9, or 13.0 per cent, indicated moderate

utilization, and 5, or 20.0 per cent indicated minimal utili-

zation.

TABLE VIII

MOLDING SANDS

Extent of Use

Extensive Moderate Minimal
Molding ro Z d 0)
Sands Z 40) Po C0(O 00 oMOro (Dr

AQ 4 q r4 m Per Per Per
a) a) >0o M 0 No. Cent No. Cent No. Cent

50-
Green Sand 16 43.7 337.5 800 2 12.5 4 21.0 4 25.0

100-
Petro-Bond 21 56.7 473.3 2000 12 57.4 6 28.5 3 14.2

C02 Sand 1 2.7 5.0 .. . . . . . . . 1 100.0

Shell Mold
Sand 1 2.7 1.0 .. 1 100.0 . . . .

Parting 1/2-
Compound 29 78.3 11.8 50 16 55.2 9 31.0 4 13.8

Other 1 2.7 2.7 .. . . . . 1 100.0 .

There was an average of 1.5 crucible tongs in 32, or 86.4 per

cent, of the schools with 17, or 53.2 per cent of the respon-

dents indicating extensive utilization, 9, or 28.1 per cent,

indicating moderate utilization, and 6, or 18.7 per cent,

indicating minimal utilization. Twenty, or 54.0 per cent of

the respondents indicated having an average of 1.3 pouring
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shanks with 11, or 55.0 per cent, of the respondents indicat-

ing extensive utilization; 6, or 30.0 per cent, indicating

moderate utilization; and 3, or 15.0 per cent, indicating

minimal utilization. Two, or 5.4 per cent, of the respondents

indicated having handling devices other than those listed in

the instrument with 1, or 50.0 per cent, indicating moderate

utilization, and 1, or 50.0 per cent, indicating minimal

utilization. The data concerning handling devices are pre-

sented in Table IX.

TABLE IX

HANDLING DEVICES

H .p .Extent of Use

Handling P S 0 S Md00 Ue0vics)Extensive Moderate MinimalDevices Q_4___P

:sW a) No. Per Per Per
_________F __ CentNo. Cent No Cent

Pick Up Tongs 25 67.5 3.1 11 44.0 9 13.0 5 20.0

Crucible Tongs 32 86.4 1.5 17 53.2 9 28.2 6 18.8

Pouring Shanks 20 54.0 1.3 11 55.0 6 30.0 3 15.0

Other 2 5.4 1.0 0 0.0 1 50.0 1 50.0

Molding Flasks

Category six of the existing facilities and utilization

portion of the instrument was concerned with the types of

molding flasks and molding boards used in the schools. There

were 34, or 91.8 per cent, of the schools having an average
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of 6.94 molding boards. Twenty, or 58.8 per cent, indicated

extensive utilization, 9, or 26.5 per cent, indicated

moderate utilization and 5, or 14.7 per cent, indicated

minimal utilization of the molding boards. Twenty-six, or

70.2 per cent, of the respondents indicated having solid

flasks with an average number of 6.8 flasks per school. Of

the 26 respondents indicating having solid flasks, 18, or 69.3

per cent, indicated extensive utilization, 4, or 15.4 per

cent, indicated moderate utilization, and 4, or 15.4 per cent,

indicated minimal utilization of the solid flasks. Ten, or

27.0 per cent, of the respondents indicated having snap flasks

with an average number of 4.8 flasks per school. Of the 10

schools having snap flasks, 3, or 30.0 per cent, of the

respondents indicated extensive utilization, 4, or 40.0 per

cent, indicated moderate utilization and 3, or 30.0 per cent,

indicated minimal utilization of the snap flasks. Four, or

10.8 per cent, of the respondents indicated having molding

flasks of types other than those listed in the instrument.

The average number was 6.0. Of the 4 respondents indicating

having other flasks, 3, or 75.0 per cent, indicated extensive

utilization and 1, or 25.0 per cent, indicated moderate

utilization. Data concerning category six are indicated in

Table X.
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TABLE X

MOLDING FLASKS

Extent of Use

Typea) 4a) Extensive Moderate Minimal
U r. En ) ()I_

of w 4 Z 5 o-
Molding ,) 0 UO a) Per Per PerModig I 04IrQ 0)

Flasks No. Cent No. Cent No. Cent
Z P4 P C Z

Molding Boards 34 91.8 6.9 20 20 58.8 9 26.5 5 14.7
1-

Solid Flasks 26 70.2 6.8 12 18 69.3 4 15.4 4 15.4

Snap Flasks 10 27.0 4.8 1-7 3 30.0 4 40.0 3 30.0

Other 4 10.8 6.0 2-8 3 75.0 1 25.0 .

Foundry Patterns

Category seven of the existing facilities and utiliza-

tion portion of the instrument deals with foundry patterns.

There were 33, or 89.1 per cent, of the respondents indicat-

ing having simple patterns with an average number of 18.73

per school. Of the 33 respondents having simple patterns,

14, or 42.4 per cent, indicated extensive utilization with

11, or 33.3 per cent, indicating moderate utilization and 8,

or 24.2 per cent, indicating minimal utilization. There were

25, or 67.5 per cent, respondents indicating the use of

complex patterns with an average number of 6.28 per school.

Of the 25 respondents using complex patterns, 9, or 36.0 per

cent, indicated extensive utilization; 11, or 44.0 per cent,

indicated moderate utilization of the complex patterns; and
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5, or 20.0 per cent, indicated minimal utilization of the

complex patterns. There was an average of 4.43 matchplate

patterns in 14, or 37.8 per cent, of the schools. Of the

14 respondents using matchplate patterns, 3, or 21.4 per cent,

indicated extensive utilization; 10, or 71.4 per cent,

indicated moderate utilization; and 1, or 7.2 per cent,

indicated minimal utilization. Only 7, or 18.9 per cent,

of the respondents indicated having permanent molds. There

was an average number of 7.3 per school. Four, or 57.1 per

cent, of the respondents indicated extensive utilization and

3, or 42.8 per cent, indicated moderate utilization of the

permanent mold. There were 18, or 48.6 per cent, of the

respondents with an average number of 8.0 patterns for

machinable items. Of the 18 respondents with patterns for

machinable items there were 9, or 50.0 per cent, that indicated

extensive utilization; 6, or 33.3 per cent, indicated moderate

utilization; and 3, or 16.7 per cent, indicated minimal utili-

zation. The data concerning the quantity and extent of

utilization of various types of patterns as indicated by the

returned instruments are presented in Table XI.

Molding Equipment

Category eight of the existing facilities and utilization

portion of the instrument dealt with molding equipment used

in the making of molds to be poured. Thirty-three, or 89.1

per cent, of the respondents indicated having molding stations
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Types
of

Patterns

Simple
Patterns

Complex
Patterns

Matchplates

Permanent

Machinables

Other
Patterns

SI0)$
C')

0)0

33

25

14

7

18

0
044C

0)3)

TABLE XI

PATTERNS

04

irQ

89.1118.7

67.5

37.8

18.9

48.6

0 .. .

6.2

4.4

7.3

8.0

fo

Z'
rd

1-
100

1-50

1-19

1-30

1-56

Extent of Use

Extensive

PerNo. Ce
Cent

Moderate

Per-
Cent

+ 4. L _ I

14

9

3

42.4

36.0

21.4

4 57.1

6 50.0

11

10

3

6

33.3

44.0

71.4

42.8

33.3

Minimal

Per
Cent

24.2

20.0

7.4

0.0

16.7

8

5

1

0

3

with an average number of 2.0. Of the 33 respondents having

molding stations, 17, or 51.5 per cent, indicated extensive

utilization; 8, or 24.2 per cent, indicated moderate utiliza-

tion; and 8, or 24.2 per cent, indicated minimal utilization

of the molding stations. There were 32, or 89.4 per cent,

respondents that indicated having sprue cutters with an

average number of 2.8 per school. Of the 32 respondents

having sprue cutters, 17, or 53.2 per cent, indicated exten-

sive utilization; 7, or 21.9 per cent, indicated moderate

utilization; and 8, or 25.0 per cent, indicated minimal

. . . . .

I
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utilization of the sprue cutters. There was an average of

1.9 bulb sponges at 27, or 72.9 per cent, of the schools.

Of the 27 respondents having bulb sponges, 4, or 14.8 per cent,

indicated extensive utilization; 7, or 25.9 per cent, indi-

cated moderate utilization; and 15, or 55.5 per cent,

indicated minimal utilization of the bulb sponges. There

were 27, or 72.9 per cent, of the respondents with shovels.

They had an average number of 1.44 shovels per school.

Thirteen, or 48.1 per cent, of the respondents with shovels

indicated extensive utilization; 7, or 25.9 per cent, indi-

cated moderate utilization; and 7, or 25.9 per cent, indicated

minimal utilization. Thirty-two, or 86.4 per cent, of the

respondents indicated having an average of 2.5 bench rammers.

Of the 32 respondents having bench rammers, 15, or 46.9 per

cent, indicated extensive utilization; 8, or 25.0 per cent,

indicated moderate utilization; and 9, or 28.2 per cent,

indicated minimal utilization of the bench rammers. Twenty-

six, or 70.2 per cent, of the respondents indicated having

finishing trowels with an average of 2.3 trowels per school.

Of the 26 respondents having finishing trowels, 5, or 19.2

per cent, indicated extensive utilization; 11, or 42.3 per

cent, indicated moderate utilization; and 10, or 38.5 per

cent, indicated minimal utilization of the trowels. There

were 22, or 59.4 per cent, of the respondents having an

average of 3.4 gate cutter and spoons. Of the 22 respon-

dents indicating having the gate cutter and spoons, 7, or
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31.8 per cent, indicated extensive utilization; 8, or 36.4

per cent, indicated moderate utilization; and 7, or 31.8 per

cent, indicated minimal utilization of the gate cutter and

spoon. There was an average of 2.4 lifters in 20, or 54.0

per cent, of the schools. Of the respondents indicating

having lifters, 11, or 55.0 per cent, indicated extensive

utilization; 8, or 40.0 per cent indicated moderate utiliza-

tion; and 8, or 40.0 per cent, indicated minimal utilization

of the lifters. Twenty-five, or 67.5 per cent, of the respon-

dents indicated having parting compound bags with an average

number of 1.5 per school. Of the 25 respondents having

parting compound bags, 8, or 32.0 per cent, indicated exten-

sive utilization; 6, or 24.0 per cent, indicated moderate

utilization; and 6, or 24.0 per cent, indicated minimal

utilization of the parting compound bags. Strike-off bars

were used by 33, or 89.1 per cent, of the respondents with an

average number of 1.7 bars per school. Of the 33 respondents

having strike-off bars, 13, or 39.4 per cent, indicated

extensive utilization; 5, or 15.2 per cent, indicated moderate

utilization; and 7, or 21.2 per cent, indicated minimal utiliza-

tion of the strike-off bars. Vent rods were in 27, or 72.9 per

cent, of the schools with an average number of 2.2 per school.

Of the 27 respondents having vent rods, 12, or 44.4 per cent,

indicated extensive utilization; 8, or 29.6 per cent, indicated

moderate utilization; and 7, or 25.9 per cent, indicated min-

imal utilization of the vent rods. Twenty-nine, or 78.3 per
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cent, of the respondents indicated having draw pins with an

average number of 2.2 per school. Of the 29 respondents

indicating having draw pins, 11, or 37.9 per cent, indicated

extensive utilization; 4, or 13.8 per cent, indicated moderate

utilization; and 4, or 13.8 per cent, indicated minimal utiliza-

tion of the draw pins. No respondents indicated having any

molding equipment other than that listed in the instrument.

The data concerning molding equipment and utilization of the

equipment are presented in Table XII.

Safety Equipment

Category nine of the existing facilities portion of the

instrument deals with safety equipment for use in the foundry

area. Nineteen, or 51.3 per cent, of the respondents indicated

having asbestos leggings, with an average of 2.4 pairs per

school. Of the 19 respondents having the leggings, 10, or

52.6 per cent, indicated extensive utilization; 4, or 21.0

per cent, indicated moderate utilization; and 5, or 26.3 per

cent, indicated minimal utilization of the protective asbestos

leggings. There were 15, or 40.5 per cent, of the respondents

indicating having asbestos aprons with an average number of

2.7 per school. Of the 15 respondents indicating having

asbestos aprons, 8, or 53.3 per cent, indicated extensive

utilization; 8, or 53.3 per cent, indicated moderate utiliza-

tion; and 3, or 20.0 per cent, indicated minimal utilization

of the aprons. There were an average of 5.9 face shields in
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25, or 67.5 per cent, of the schools. Of the 25 respondents

indicating having face shields, 15, or 60.0 per cent,

indicated extensive utilization; 7, or 28.0 per cent, indi-

cated moderate utilization; and 3, or 12.0 per cent,

indicated minimal utilization of the face shields. Thirty-

five, or 94.5 per cent, of the respondents indicated having

an average of 3.7 pairs of protective gloves. Of the 35

respondents gaving the gloves, 17, or 48.6 per cent, indi-

cated extensive utilization; 10, or 28.6 per cent, indicated

moderate utilization; and 8, or 22.8 per cent, indicated

minimal utilization of the gloves. Seven, or 18.9 per cent,

of the respondents indicated having safety equipment of types

other than those listed in the instrument. There was an

average of 10.5 pairs in the schools. Of the seven respon-

dents indicating having other types of safety equipment, 2,

or 37.8 per cent, indicated extensive utilization; 2, or 37.8

per cent, indicated moderate utilization; and 3, or 42.8 per

cent, indicated minimal utilization of the other safety

equipment. Data concerning safety equipment are presented

in Table XIII.

Miscellaneous Items

The final category of the existing equipment and utiliza-

tion portion of the instrument dealt with several miscellaneous

items not fitting into any of the previous nine categories.

Thirty, or 81.0 per cent, of the respondents indicated having
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an average of 2.8 ingot molds. Of the 30 respondents with

ingot molds, 15, or 49.9 per cent, indicated extensive

utilization; 11, or 36.6 per cent, indicated moderate utiliza-

tion; and 4, or 13.3 per cent, indicated minimal utilization

of the ingot molds. Twenty, or 54.0 per cent, of the respon-

dents indicated having pyrometers. There was an average of

1.05 per school. Of the 20 respondents indicating use of

pyrometers, 7, or 35.0 per cent, indicated extensive utiliza-

tion; 5, or 25.0 per cent, indicated moderate utilization;

and 8, or 40.0 per cent, indicated minimal utilization of the

pyrometer. Skimmers were located in 22, or 59.4 per cent,

of the schools with an average of 1.5 per school. Of the 22

respondents having skimmers, 15, or 68.2 per cent, indicated

extensive utilization; 4, or 18.2 per cent, indicated moderate

utilization; and 3, or 13.6 per cent, indicated minimal

utilization of the skimmers. No schools indicated having

testing equipment. The data concerning the various miscel-

laneous items are presented in Table XIV.

The data provided by respondents and presented in Chapter

III provide answers to questions asked in Chapter I which in

turn should provide answers to the major problem. The data

provide material on which to base findings, from which con-

clusions are drawn, and recommendations made.
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TABLE XIV

MISCELLANEOUS EQUIPMENT

Extent of Use
-- 4 -J -
rd 15 ) Extensive Moderate Minimal

Miscellaneous 0 U 0 e )
0~'P' A Per Per Per

aU) )>No. Cent No. Cent No. Cent
z C4 C4 4z C4

Ingot Molds 30 81.0 2.8 1-10 15 49.9 11 36.6 4 13.3

Pyrometer 20 54.0 1.1 1-2 7 35.0 5 25.0 8 40.0

Skimmers 22 59.4 1.5 1-6 15 68.2 4 18.2 3 13.6
1 - 1 1 1 - - I|I L|---



CHAPTER IV

SUMMARY, FINDINGS, CONCLUSIONS,

AND RECOMMENDATIONS

Summary

The purpose for conducting this study was to ascertain

what foundry facilities were present in Texas high schools

and to determine to what extent they were utilized. For the

purpose of this study, foundry facilities represents the

equipment necessary for a foundry program. The qualifications

of the instructor, the adequacy of the building facility for

a foundry program, instructional aids used to teach foundry,

and the actual molding and casting equipment used in the

foundry program.

To gather the necessary data for this study, an instru-

ment was developed from standards set up by the commercial

foundry companies and the Texas Education Agency. A letter

with a return card was developed and sent to all known indus-

trial arts metalworking teachers in the state of Texas. Of

the 147 cards and letters sent, 85 were returned. Of the 85

returned cards, 50 instructors indicated they had a foundry

program at their school. Instruments were then sent to the

50 instructors who indicated having had foundry facilities.

There were 37 returned usable instruments. These data were
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collected, tabulated, and presented in Chapter III of the

study.

Findings

The detailed findings of this study were presented in

Chapter III. Data concerning the quantity and utilization

of various items of foundry equipment were presented. Those

findings considered to be of greatest importance to the study

are as follows:

1. Of the schools providing data for this study,

approximately one-half were of the AAAA classification.

Approximately one-fourth were of the AAA classification and

the remaining four schools were in the AA and A classifica-

tions.

2. The average number of hours of foundry instruction

received in college was greater with teachers who have been

teaching for more years than those who have taught a shorter

length of time.

3. The average percentage of laboratory space provided

for foundry was 11 per cent of the total laboratory floor

space.

4. Metal patterns were used more widely than any other

type of pattern. Patterns made of wood were second in quan-

tity to metal with respect to use.

5. Aluminum appears to be the most widely used metal

for foundry work in high school industrial arts programs.
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6. A very low percentage of instructors indicated

having foundry literature available for use by the students.

7. While most instructors used lectures as instructional

aids for foundry, approximately 50 per cent used foundry

movies, less than 36 per cent of the instructors used film

strips on foundry, and less than 10 per cent used field

trips or guest speakers.

8. It appears that while a few schools are well equipped

for foundry, the majority of the schools have very little in

the way of foundry equipment.

9. Of all the foundry facilities listed in the second

portion of the instrument, approximately 37 per cent of the

instructors indicated that they used them extensively; 36 per

cent of the instructors indicated moderate utilization of all

the equipment listed, and 27 per cent of the instructors

indicated minimal utilization of equipment listed.

Conclusions

From this study of the foundry facilities in Texas high

school industrial arts metalworking programs conclusions have

been drawn which are based upon the findings.

1. There appear to be few instructors who are qualified

to teach foundry on the basis of college training received.

2. Aluminum is used more in the high school foundry

laboratories due to the fact that it is less expensive and

more readily available.



47

3. There are many instructional aids available to

the teachers that are not being utilized in the metals

classes.

Recommendations

1. The teacher training programs in the colleges need

improvements in the area of foundry training for industrial

arts teachers. It is recommended that the students avail

themselves of the offerings.

2. There is need for a study to determine new standards

concerning foundry instruction and facilities.

3. The state and local school districts need to develop

better in-service training programs to aid the instructors

who are teaching an area in which they have little background,

such as foundry.

4. More laboratory space should be provided for the

foundry area.

5. More use should be made by the instructors and

students of available literature concerning foundry work.

6. Consideration should be given to the purchase and

installation of foundry tools and equipment.

7. Instructors should make more use of existing foundry

equipment.

8. It is recommended that a similar study be conducted

in the near future.
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APPENDIX A

LETTER ACCOMPANYING CARD

3224 Dreeben #101
Fort Worth, Texas 76118
October 6, 1975

Dear Industrial Arts Teacher:

I am presently engaged in a Master's degree program in
the area of industrial arts at North Texas State University.
My research study is concerned with the foundry area of
metals programs at the high school level in the state of
Texas. The purpose of the study is to determine what foundry
facilities the high schools have and to what extent they are
being utilized.

I am soliciting your assistance in helping me conduct
this study. Please indicate your position by completing and
returning the enclosed card at your earliest convenience,
whether or not you are able to participate in the study.

Be assured that you and your school will remain anonymous.
Only the data provided will appear in the body of the study.

I thank you in advance for your interest and cooperation
in providing me with the requested information.

Sincerely,

Robert Lange
Graduate Student

Sponsored by:

Jerry C. McCain
Prof. Industrial Arts Department

Enclosure: Card
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APPENDIX B

CARD

Name

Address

City State Zip

School

Is pattern making and foundry taught as
part of your metals program? [ ] yes, [ ] no.

Would you be willing to participate in the
study by completing a check list? [ ] yes, [ ] no.



50

APPENDIX C

LETTER ACCOMPANYING INSTRUMENT

3224 Dreeben #101
Fort Worth, Texas 76118
November 9, 1975

Dear Industrial Arts Teacher:

I am presently engaged in a Master's degree program in
the area of industrial arts at North Texas State University.
My research study is concerned with the foundry area of
metals programs in the high schools in the state of Texas.
The purpose of the study is to determine what foundry
facilities the high schools have and to what extent they
are being utilized.

Enclosed is the instrument you so kindly indicated you
would fill out to help this study. Please complete and
return at your earliest convenience.

Be assured that you and your school will remain
anonymous. Only the data provided will appear in the body
of the study.

I thank you again for your interest and cooperation in
providing me with the requested information.

Sincerely,

Robert Lange
Graduate Student

Enclosure: Instrument

Sponsored by:

Jerry C. McCain
Prof. Industrial Arts Department
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APPENDIX D

INSTRUMENT

A Study of the Foundry Facilities in
the Industrial Arts Program in

the State of Texas

General Information:

1. School classification A AA AAA AAAA: Type of shop,
general [ ], other [ ].

2. How many years have you taught industrial arts?
Metals?

3. Please indicate the number of classes in each area you
teach. [ ] metals, [ ] drafting, [ ] power, [ ] woods,
[ ] electricity, [ ] plastics, [ ] others-specify__ .

4. How many hours of each of the following did you complete
in college Pattern making and foundry classes?
Metals classes with some foundry work included?

5. Have you had any commercial foundry experience? [ J yes,
[ ] no.

6. Do you believe that your metals lab contains adequate
foundry facilities? [ ] yes, [ ] no.

7. What is the average number of students in each metals
class?

8. Approximately how many castings are made in your metals
lab per trimester? Semester?

9. Approximately what percentage of the total lab floor
space does your foundry occupy?

10. Do you believe that you have adequate working space for
your foundry area? [ ] yes, [ ] no.

11. Is your foundry area adequately ventilated? [ ] yes,
[ ] no.

12. Do you have adequate storage space for casting materials
and equipment? [ ] yes, [ ] no.
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13. How many patterns do you have on hand made of:
Wood ___, Metal , Plastic , Plaster ,I
Other (specify) .

14. Place a check in the space beside each type of metal
you use in your foundry. [ ] Aluminum, [ ] Lead,
[ ] Brass, [ ] Iron, Others [ ] specify .

15. Is your furnace located, next to a wall [ ], next to a
window [ ], in a central part of the lab [ ], in a
corner [ ]

16. Place a check by each of the publications made available
to the students in your lab. [ ] American Foundrymen's
Society publications, [ ] Modern Castings Magazine,
[ ] foundry textbooks, [ ] others.

17. Place a check in the space beside any of the items
below that you use in your foundry area as instructional
aids and indicate the number of times each is used per
trimester or semester.

Number per Trimester Semester

[ ] Movies on foundry.
[ ] Film strips on foundry.
[ ] Lectures of foundry.
[ 3 Field trips.
[ 3 Guest speakers.

Existing Facilities and Utilization:

Please indicate the quantity of each item listed that
you contain in your metals lab by placing the number in the
first space. Indicate the amount of utilization by placing
a check in one of the remaining spaces.

Extent of Use
Equipment Quantity Extensive Moderate Minimal

1. Furnaces

Speedy-melt crucible
furnace . . . . . .

Johnson-gas crucible
furnace . . . . . .

Mini-mite melting
furnace . . . . . .

Pedestal furnace . . .

Other type of furnace.,



Extent of Use
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2. Molten Metal Con-
tainers . . . . .

Clay-graphite
crucibles . . . .

Cast iron crucibles.
Laddles..........
Others ..........

3. Sand Conditioners

Mulling machine
Power riddle ...
Hand riddle screen
Others......I..

4. Molding Sands

Pounds green sand
Pounds petro-bond
sand...*.....

Pounds C02 sand. .
Pounds shell
molding sand .

Pounds parting
compound....

Others ... .....

5. Handling Devices

Pickup tongs . ..

Crucible tongs .
Pouring shanks .
Others ..........

6. Molding Flasks

Molding boards .
Solid flasks . .
Snap flasks . .
Others .........

7. Patterns

Simple patterns . .
Complex patterns . .
Matchplate patterns.
Permanent molds . .

__ f__ I __ __

I ___ I___ I __

F __ ___ __ I __

EaruiDment
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7. Patterns (Cont.)

Patterns for
machinable items

Others . . . . . .

8. Molding Equipment

Molding stations
Sprue cutters .
Bulb sponges and

b r u s h .* .* .* .*
Square point

shovel . . . . .
Bench rammers .
Finishing trowel
Gate cutter and

spoon
Slick and oval
Lifter . . . . . .
Parting sand bags.
Strike-off bars
Vent rods......
Draw pins. . . . .
Others . . . . . .

9. Safety Equipment

Molding asbestos
leggings . . . .

Molding asbestos
aprons . . . . .

Protective face
shields. . . . .

Protective gloves.
Others . . . . . .

10. Miscellaneous

Ingot molds. . .
Pyrometer . . .
Skimmers . . . . .
Testing Equip-
ment (sand
temper) . . . . .
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Any comments you may wish to make concerning the pattern
making and foundry area of study.

If you would like a copy of the results of this study, please
list mailing address below. THANK YOU

Name

Address

City State

Zip



BIBLIOGRAPHY

Book

Walter, R., Sr., An Elementary Foundry Manual, Danville,
Illinois, McEnglevan Heat Treating and Manufacturing
Company, 1964.

Articles

Betterley, R. E., "Cast Metals In Industrial Arts," Industrial
Arts and Vocational Education, II (April, 1969), 27-31.

Svobda, John M., "Metalcasting Is Moving! Can Education
Keep Pace?" School Shop, I (April, 1975), 70-73.

Report

Texas Education Agency, Principles and Standards for
Accrediting Elementary and Secondary Schools and
Description of Approved Courses, Grades 7-12, Bulletin
No. 615, Austin, Texas, 1961.

Publication of Learned Organization

Gould, Dudley C., AFS Metalcasting Dictionary, Des Moines,
Iowa, Golf and Wolf Rhodes, 1968.

Unpublished Material

Henley, Robert P., "A Study of the Metalworking Curriculum
in Texas High Schools, with Special Reference to the
Machine Areas of General Metalworking I and II,"
unpublished master's thesis, Department of Industrial
Arts, North Texas State University, Denton, Texas, 1972.

Russell, Ellsworth M., Checklist from a study done for the
New York State College for Teachers, 1950.

Teague, Ben W., "A Study of the Facilities of Industrial Arts
Metalworking Laboratories in the State of Texas,"
unpublished master's thesis, Department of Industrial
Arts, North Texas State University, Denton, Texas, 1972.

56


