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The problem was to design and construct the necessary

equipment to cut and fasten short stock end to end using

finger-joints.

The study was divided into five chapters: I contained

the introduction to the problem; II was concerned with the

design and construction of the equipment; III detailed the

operation of the equipment; IV contained the presentation of

the data; and V covered the summary and findings.

The study concluded that the equipment could be con-

structed inexpensively, and would perform a useful service.

Also, a student using waste wood salvaged through use cE this

equipment could expect a smaller bill for materials than if

he purchased new wood.
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CHAPTER I

INTRODUCTION

One of the most important concepts of industrial arts is

that of economy. The student is instructed as to the best and

most economical method of utilizing materials in every branch

of industrial arts. This instruction is a very necessary and

useful part of education, but with ever increasing costs of

supplies, many students are faced with one or more large ma-

terials bills at the end of each semester. Many of these

bills, particularly those in woodworking, often include a

charge for waste as high as 25 per cent of the total bill.

Woodworking is the area of industrial arts which usually

produces the highest bill for materials. The reason for this

is that the students generally use a greater amount of mate-

rials in a woodworking project than they do in other indus-

trial arts projects. The scarcity and resulting high cost

of most woods also adds to this bill.

There is a certain amount of waste material inherent in

every branch of industrial arts, but because of the greater

volume of material processed in the woodworking facet there

is more waste in this area than in any other. In other areas
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of industrial arts such as metal working or plastics, the

volume of waste materials is small enough that it is possible

to save the larger pieces until someone can use them. This

is rarely possible in a woodworking situation because of the

volume. Even if only the pieces of waste ten inches or lar-

ger were saved, they would soon occupy a considerable amount

of valuable storage space. Also, considering the large size

of most woodworking projects pieces of this length are seldom

used. This is particularly true at the college-level, thus,

they continue to accumulate. Eventually this excess will

have to be discarded mainly because the pieces are too small

to be of any immediate use. This is unfortunate, because

there is usually nothing physically wrong with the wood other

than dimension. As wood becomes more expensive and harder

to obtain, it seems that the most should be done with what

is already available. Wood should be utilized to the fullest

even if it means recycling waste material.

Statement of the Problem

The problem was to design and construct the necessary

equipment to cut and fasten short stock end to end using fin-

ger-joints. This included converting a standard woodworking

shaper for use as a finger-jointing machine.
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Purpose of the Study

The purpose of this study was to explore the possibili-

ties of converting a standard woodworking shaper for use as

a finger-jointing machine. More specifically, the study

should answer these questions: (1) Is it possible to con-

struct safe, efficient, and economical equipment to convert

a shaper to a finger-jointing machine? (2) Would the equip-

ment necessary to convert the shaper to a finger-jointing

machine be of actual value in salvaging what otherwise would

be waste wood? (3) Does an analysis of the data collected

indicate a need for the use of equipment of this nature in

an industrial arts laboratory?

Need for the Study

If the need for better utilization of forest products is

going to continue to be stressed, it follows that some method

should be developed in order to salvage as much of the waste

material as possible. This should be done in the woodworking

laboratory as well as in industry.

In industry, a large amount of drop-off, or waste, is

joined into lumber of usable length by large commercial fin-

ger-jointing machines. This lumber is then sold as structural

lumber. A finger-jointing machine of the type used by industry
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would not be practical in a situation such as the industrial

arts woodworking laboratory. This is due to the space required

to house the machine, and its prohibitive cost of approxi-

mately $15,000.

The finger-jointing equipment constructed for use on the

shaper makes it possible to construct boards of usable length

from short pieces of what otherwise would be waste material.

By implementation of this process, small pieces of stock

which are usually discarded could be used for anything from

butcher blocks to framing in high quality furniture.

Definition of Terms

The following terms are used throughout the study and

are defined for clarification:

1. Finger-ioint - "The finger-joint is the most impor-

tant industrial joint for end grain work. This joint, see

Figure, is used extensively in making wide boards, in ex-

tending the length of dimension lumber, and in lamination

construction. It is cut on a shaper or a special finger-joint

molding machine. This joint, along with new adhesives, has

opened an entirely new era in the manufacture of man-made

wood products. When glued properly the finger-joint is as

strong as the original wood." (1, p. 319)
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The joint is formed by cutting a set of tapered slots

or grooves in the ends of the pieces to be joined. These

slots form the fingers of the joint. To join the two pieces,

the fingers are given a light coat of glue, and the two

pieces are pressed firmly together. If done properly, the

joint is almost invisible.

2. Clamping table - A clamping table is a table upon

which the short pieces of stock which are to be joined by

finger-joints can be clamped until the adhesive sets. The

table has an adjustable stop at one end and a fixed clamping

device at the other end.

3. Miter gauge - A miter gauge is a moveable stop

against which a board is placed to align it with the blade

of the shaper. The board is held or clamped firmly against

the miter gauge while it is pushed across the shaper blade.

This insures a square cut on the end of the board.

4. Industrial Arts - "Industrial arts is one of the

practical arts, a form of general non-vocational education,

which provides learners with experiences, understanding, and

appreciations of materials, tools, processes, products, and

of the vocational conditions and requirements incident gener-

ally to the manufacturing and mechanical industries. (2)
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5. Drop-off - Drop-off is a term used to identify a

small piece of wood cut from a larger piece when lumber is

cut to size.

6. Adhesives - Adhesive refers to any substance used

as a glue or cement. As employed in this study it refers to

a white, polyester glue used to join the finger-jointed stock.

7. Woodworking shaper - The shaper is a machine used to

cut or shape the edges and ends of boards. It is used to pro-

duce decorative trim. In this particular case, it was used

to cut the fingers in the ends of the stock.

8. 4"-20-NC - Refers to a h inch machine bolt having

twenty threads per inch. NC is the abbreviation for national

coarse which refers to the thread series.

9. 3/8"-24-NF - Refers to a 3/8 inch machine bolt having

twenty four threads per inch. NF is the abbreviation for na-

tional fine, which refers to the thread series.

Limitations of Study

This study was limited to the joining of stock 3/4 inch

or less in thickness and not more than 72 inches in combined

length. The thickness limitation was imposed by the blade

head which is incapable of cutting a complete joint in stock

over 1 inch in thickness. The length of completed stock was

limited to 72 inches to prevent the clamping table from
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requiring excessive storage space. Also, stock of this length

is believed to be large enough for use. A materials expen-

diture limit of fifty dollars was set to prevent the equip-

ment cost from offsetting the savings realized through use

of the waste wood.

The miter gauge that was constructed was limited to use

on a Moak shaper, model number seven. The testing of the

joints formed with the equipment was limited to destructive

testing only.

Related Material

The only material available that was even remotely re-

lated to the use of the shaper to cut finger-joints was that

which could be found in text books and magazines. A search

of the Educational Resources Information Center did not re-

veal any studies on the subject.

Feirer (3), in his recent text book concerning wood-

working in industry, stated that the finger-joint was one of

the most important single developments in the lumber industry

in recent years. It was the most satisfactory method avail-

able today of joining wood to make wider and longer pieces

of solid lumber. Pieces of solid lumber, fabricated by use

of the finger-joint, have been tested and found to be as

strong as one piece lumber of equal size.
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Feirer found that lumber manufactured through use of the

finger-joint was excellent for use as studs, trimmers, plates,

and structural parts of a house. Stock can also be joined on

both the edge and end to form one piece boards as wide as

needed. These are ideal for counter tops, shelving, or cabi-

nets.

In a recent article by Thomsen, (4, p. 41), the finger-

joint was discussed as a means of preventing cupping and

warping of pine table tops. The generally accepted method

used to prevent distortion was to cut the wood into strips

not over three inches wide, reverse the annual rings, and

glue to final size, using dowel pins. Using a shaper to make

a finger-joint had several advantages over the use of dowel

pins. The shaper approach was faster, left little chance for

error, offered continuous bearing surface for alignment, and

produced a glue joint that was neat and not objectionable if

exposed by later machining operations.

Method of Procedure

This study was conducted using a Moak shaper, model num-

ber seven, as the basic machine., This shaper was chosen for

the study because it is believed to be representative of the

standard shaper, and because it was available for use. All

equipment developed for use in this study applied only to
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this machine.

The necessary equipment was constructed as inexpensively

and simply as possible. This was done so that it could be

easily reproduced by anyone interested in building one for

their own use.

Treatment of Data

As a means of evaluation, a demonstration of the jointing

equipment and the clamping table was given to an evaluation

team composed of ten graduate students and industrial arts

professors. As qualifications, each member of the team must

(1) hold a bachelor's degree in industrial arts; and (2) have

taught woodworking for at least one year, or worked in the

woodworking industry for one year.

People with the above qualifications were chosen as mem-

bers of the evaluation team by virtue of their knowledge of

woodworking and their familiarity with the problem of waste

material. (see Appendix C)

Each member of the evaluation team attending the demon-

stration was given a copy of the evaluation form (see Appen-

dix A) upon which to record his responses. At the conclusion

of the demonstration the members of the team were given an

opportunity to operate the equipment. Several of the joints

prepared during the demonstration were tested at this time
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to compare their strength with that of a solid piece of stock

of equal size.

All conclusions, recommendations, and findings concerning

the operation of the jointing equipment and clamping table,

its safety, and its possible usefulness were based upon the

evaluation forms completed by the team. The significance of

these findings is discussed in Chapter Five.
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CHAPTER II

DESIGN AND CONSTRUCTION OF THE EQUIPMENT

NECESSARY TO CONVERT A WOODWORKING

SHAPER FOR USE AS A FINGER-

JOINTING MACHINE

Initial Considerations

The three areas of design which received the most atten-

tion while developing the equipment necessary for the study

were simplicity, economy, and safety. The first area, sim-

plicity of design, was adhered to in the hopes that the nec-

essary equipment would be easy enough to reproduce so that a

person with an industrial arts background could construct it

for his own use. All parts of the equipment were designed

with this in mind; and the number of operations requiring

sophisticated power equipment, such as the engine lathe or

milling machine were kept to .a minimum.

The second area receiving consideration was economy. The

underlying theme of the entire project was economy. It was

necessary to construct the equipment used to convert the wood-

working shaper for use as a finger-jointing machine as inex-

pensively as possible, in order not to offset the savings

13
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realized through use of the waste wood.

Safety was considered very important when designing the

equipment, for in many cases it would be operated by students.

Every precaution was taken to make the equipment as safe to

operate as possible.

Another factor given careful consideration was size, or

storage space required for the equipment. The miter gauge was

not a problem in this respect. Because of its small size it

can easily be stored in a closet or on a shelf. The clamping

table, however, did pose a problem. Therefore, it was de-

signed without legs for use on a work bench. This made it

possible to store it almost flat against the wall and out of

the way.

Construction of the Miter Gauge
and Clamping Table

The construction of the miter gauge and clamping table

used in this study required a variety of materials and plans

for their assembly. This chapter gives instructions and de-

tailed drawings for the construction of the equipment used.

Miter Gauge

Shown in Figure 2 is a pictorial drawing of the completed

miter gauge. This drawing shows only the completed miter gauge
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and the exact location of each part may be difficult to deter-

mine. To clarify Figure 2, Figure 3 is a two-view drawing

that distinguishes between the parts and indicates the loca-

tion of each.

The base of the miter gauge, as shown in Figure 4, was

made of 3/4 inch aluminum plate. The only milling operation

necessary was performed on this piece. It was done to cut

the groove for the table slide. Special attention was given

to this operation because the width of the groove must match

perfectly the width of the table slide. This groove must also

be exactly perpendicular to the end of the base to which the

squaring stop is mounted. If it is not, the cuts made using

the finished miter gauge will not be square.

The squaring stop and the clamp support were also made

of 3/4 inch thick aluminum plate. These pieces are shown in

Figure 5.

The clamping bar, Figure 6, was made of 3 inch by 5/16

inch mild steel bar stock. The screw mechanism for the

clamping bar was taken from two 4 inch "C" clamps that were

cut to fit and welded into place. A wooden pressure foot

was attached to the clamp ends to prevent them from maring

the surface of the wood being cut.
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The part of the miter gauge requiring the most attention

was the table slide, shown in Figure 7. This piece had to be

machined to exact size so that it would fit perfectly into

the grooves in both the shaper table and the miter gauge base.

If this piece did not fit correctly, the miter gauge would

not be positioned correctly in relation to the cutter head,

and out-of-square cuts might have resulted.

Clamping Table

Figure 8 is a pictorial drawing of the completed clamping

table. Here again, as in the pictorial drawing of the com-

pleted miter gauge, Figure 2, the exact location of each

part may be difficult to determine. Figure 9 is a three-view

drawing showing each part of the clamping table and indicating

its location in the assembly.

The frame of the clamping table, Figure 10, was con-

structed of 1 inch by 1 inch by 1/8 inch angle iron. All of

the joints on the frame were arc welded, making it a one piece

unit. The purpose of the frame was twofold. First, it was

needed to provide a base on which to mount the table top, Fig-

ure 11, the push bar, Figure 12, and the adjustable clamp stop,

Figure 13. Second, it is used to elevate the table above the

work surface to allow operation of the adjustable clamp stop

screw locks.
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The table top, Figure 11, was constructed of 3/4 inch

particle board covered with a sheet of 16 gauge galvanized

sheet metal. The sheet metal was joined to the particle

board using contact cement. The purpose of the sheet metal

was to provide a smooth surface upon which to join the fin-

ger-jointed stock that glue would not adhere to. The table

top was secured to the frame by means of 3/4 inch flathead

woodscrews.

The clamping action needed to force the finger-joints

together was provided by means of two De-Sta-Co brand straight

line action toggle clamps. These clamps are capable of ex-

erting as much as 500 pounds of force each. They are mounted

to the frame of the clamping table by means of a piece of

1/4 inch thick aluminum plate, Figure 14. This plate was se-

cured to the frame by means of three, 1/4 inch, machine bolts.

The adjustable clamp stop, shown in Figure 13, provided

a rigid, fixed fence against which the clamps could force

the wood being joined. This stop was constructed using a

1 inch by 1 inch mild steel bar. Steel bar stock of this

size was used to insure rigidity. The cap screws used for

the screw locks, which hold the moveable clamp stop in posi-

tion on the table, are 3/8-24-NF.



ft
-0

0-0

-0 -~I I
-0-

9;1
-W4o

rok

1 )joD

r'

T

< d

:D 'H
4J)

0

II 0

L

It7

30

0^
Li
-j

0

-II

L.

7



CHAPTER III

OPERATION OF THE FINGER-JOINTING EQUIPMENT

The purpose of this chapter is to explain in detail the

procedures for operating the miter gauge and clamping table

constructed for this study. The procedures were written with

safety in mind.

Operation of the Miter Gauge

The reason for constructing the special miter gauge

rather than using the one supplied with the shaper was two-

fold. Its first and most important function was to hold the

stock firmly in place while the stock is pushed across the

cutter head. This function is very important because, due to

the size of the cutter blades and the depth of the cut, the

cutter head had a tendency to pull the stock through it if it

was held by hand. As the miter gauge is capable of clamping

the stock in place, it was capable of performing its second

function, which was to provide a means of cutting more than

one piece of stock at a time.

For the clamp on the miter gauge to operate properly it

was imperative that all of the stock being cut was of exactly

31
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the same thickness, either 1/2 inch or 3/4 inch. If more

than one piece is cut at a time and all of the pieces are

not exactly the same thickness, it is likely that the cutter

head will pull the smaller pieces out of the clamp and spoil

the entire run.

It was found that the best joint was produced when a cut

3/8 inch deep was made. To insure that each cut was the same

depth, the shaper fence was used as a stop against which the

stock was squared.

Cutting a joint in stock of 3/4 inch thickness, the bot-

tom edge of the cutter head was positioned 3/8 of an inch

above the surface of the shaper table. When the stock being

cut was 1/2 inch in thickness, the bottom edge of the cutter

head was set 11/16 inch above the surface of the table. These

dimensions positioned the cutter head so that the cut was

made in the correct location on the end of the stock relative

to the thickness.

The correct procedure to follow when operating the miter

gauge is as follows:

1. Surface all stock to the same thickness.

2. Joint the edges of the stock to be sure they are smooth

and parallel.

3. Adjust the shaper fence for a cutter depth of 5/8 of an inch.
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4. Adjust height of cutter head above shaper table.

5. Place pieces of stock to be cut in miter gauge and square

against miter gauge squaring stop.

6. Push stock across miter gauge until it comes in contact

with previously adjusted shaper fence.

7. While holding stock square, apply pressure with clamps.

Keep in mind that it is not possible to apply too much

pressure.

8. Turn on shaper and push stock across cutter head slowly.

9. Shut off machine and remove stock from miter gauge clamp.

If more than two pieces of stock are cut at a time, and

they are to form one completed piece, remove two pieces after

the first cut and reverse those remaining for cutting on the

opposite end.

Operation o f the Clamping Table

The purpose of the clamping table as previously stated

was to force the finger-joints together and hold them in place

while the adhesive sets. The force necessary for this is pro-

vided by two De-Sta-Co brand toggle clamps.

The first step in the operation of the clamping table

was to determine the location of the adjustable clamp stop.

This was done by fitting the pieces of wood to be joined to-

gether and measuring their overall length. With the pressure
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handles of the De-Sta-Co clamps in the vertical position,

the adjustable clamp stop was moved away from the clamping

bar the length of the stock to be joined plus 1/4 inch. If

the overall length of the stock being joined was 15 inches,

the adjustable clamp stop would be moved 15 1/4 inches away

from the clamping bar and locked in place. After this was

done, a small quantity of white glue was placed in each groove

of each finger-joint, the pieces were fitted together, placed

in the center of the clamping table, and the pressure handles

were pushed to the closed position. This forced the fingers

of the joints into one another and forced out any excess glue.

The piece was left in the clamp for approximately five minutes.

At the end of this period it was removed and set aside to dry.



CHAPTER IV

PRESENTATION OF DATA

There are several questions listed with the purpose of

the study for which answers were sought through the use of

the evaluation form. It is the purpose of this chapter to

present the data which were collected through the use of this

form.

The first question asked on the evaluation form was, "If

these attachments were available to you, would you use them?".

Of the ten members of the evaluation team, all, or 100 per

cent, answered "yes" to this question. The second part of

the first question asked how often the attachments would be

used. Four of the ten members, or 40 per cent, said they

would use the attachments once a week; two, or 20 per cent,

said they would use them once a month; and one member,. or

10 per cent, said as needed.

The second question was, "Do you think these attachments

are relatively safe for a person of your training to operate?".

It was answered "yes" by all ten, or 100 per cent, of the eval-

uation team members.
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Question three, "Would you allow students to operate the

equipment?", was answered "yes" by ten, or 100 per cent, of

those questioned. However, two, or 20 per cent, stated that

they would not allow students to operate the equipment with-

out supervision.

The fourth part of the evaluation form instructed the

members of the evaluation team to comment on any facet of

the equipment they felt was unsafe. Eight, or 80 per cent,

obviously felt the equipment was safe and did not comment.

Two, or 20 per cent, felt that some type of guard was needed

to cover the cutter head.

The fifth question, "Do you feel that these attachments

would perform a useful service?", was answered "yes" by all

ten, or 100 per cent, of the team.

The sixth question, "Could a student save money on his

shop bill by using wood salvaged through use of these attach-

ments?", was also answered "yes" by 100 per cent of the re-

spondents.

The seventh and final question, "Do you feel that a per-

son with your training and experience would be able to repro-

duce this equipment for use in his own laboratory?", was

answered "yes" by nine, or 90 per cent, of those questioned

and "no" by one, or 10 per cent.



CHAPTER V

SUMMARY, FINDINGS, CONCLUSIONS,

AND RECOMMENDATIONS

Summary

This study was concerned with the design and construction

of the equipment necessary to convert a standard woodworking

shaper for use as a finger-jointing machine. The purpose of

the study was to answer the following questions: (1) "Is it

possible to construct safe, efficient, and economical equipment

to convert a standard woodworking shaper for use as a finger-

jointing machine?" (2) "Would the equipment necessary to con-

vert the shaper to a finger-jointing machine be of actual

value in salvaging what would otherwise be waste wood?" (3)

"Does an analysis of the data collected indicate a need for

the use of equipment of this nature in an industrial arts

woodworking laboratory?"

The study was divided into five parts. Chapter I con-

tains the introduction, statement of the problem, purpose of

the study, related material, methods of procedure, and treat-

ment of the data. Chapter II is concerned with the design

and construction of the equipment necessary to convert the
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woodworking shaper for use as a finger-jointing machine. This

chapter is broken down into two parts. The first part covers

the design and construction of the miter gauge; the second

part covers the design and construction of the clamping table.

Chapter III details the operation of the finished equipment.

Chapter IV presents the data that were gathered through the

use of the evaluation from. In Chapter V the summary, findings,

conclusions, and recommendations are presented.

After the design and construction of the necessary

equipment was completed, and the procedure was worked out

for proper operation; the equipment was demonstrated to a

group of ten graduate students and industrial arts professors

involved in woodworking. At the end of the demonstration

each person was asked to fill out an evaluation form. This

evaluation form was used as the basis for the findings, con-

clusions, and recommendations.

Findings

The following are the findings of the study.

1. All members of the evaluation team stated that the

equipment constructed for this study would be of value

and would perform a useful service.

2. The members of the evaluation team all agreed that the

equipment was safe for a person with their training
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to operate.

4. The members of the evaluation team agreed that it would

be possible for a student to reduce his bill for materials

by using wood that had been salvaged through use of the

finger-jointing equipment.

5. A majority of the evaluation team stated that they could

reproduce the equipment for their own use.

6. Quality joints were produced quickly and easily by using

the equipment produced in this study.

7. The total cost of materials used in the construction of

the equipment used for this study was $36.07.

8. Size is such that storage is no problem.

Conclusions

Based on the findings of this study the following con-

clusions are presented.

1. The finger-jointing equipment constructed for use in

this study would perform a useful service if made available

for use in an industrial arts woodworking laboratory.

2. A student using wood salvaged by means of the finger-

jointing equipment could expect to pay less for materials

than if he used the same amount of new wood.

3. The cost of constructing the equipment is reasonable and

would not offset its value as a means of salvaging waste wood.
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4. The finger-jointing equipment constructed for this study

provides an efficient means of cutting a joint that is

difficult to make if cut by hand.

5. An industrial arts instructor has the necessary training

to reproduce this equipment for his own use.

Recommendations

The following recommendations are based on the findings

of this study.

1. Equipment of this kind should be made available for use

in industrial arts woodworking laboratories at all grade

levels.

2. Further study should be done to determine the feasibility

of developing a guard to cover the shaper cutter head.

3. Further study should be done to determine the adaptability

of the miter gauge for use on shapers of different brands.

4. The equipment developed for this study should be examined

to determine if it could be used to perform functions

other than those it was designed to perform.
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EVALUATION FORM

1. If these attachments were available to you would you use
them? If so, how often?

YES_

NO
ONCE A WEEK

ONCE EVERY TWO WEEKS
ONCE A MONTH
MORE OFTEN

2. Do you think these attachments are relatively safe for a
person of your training to operate?

YES

NO

3. Would you allow students to operate them?

YES
NO

4. If you do not feel that these attachments are safe to
operate, either for yourself or a student, please state
the reason.

5. Do you feel that these attachments would perform a useful
service?

YES
NO

6. Could a student save money on his shop bill by using wood
salvaged through use of these attachments?

YES
NO-
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7. Do you feel that a person with your training and experience
would be able to reproduce this equipment for use in his
own laboratory?

YE S

NO
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BILL OF MATERIALS

MATERIALS AND DIMENSIONS UNIT COST TOTAL

2 - De-Sta-Co Clamps $5.50 $11.00

2 - 4" "C" Clamps 4.25 8.50

19' 4" - /8"x 1" x 1" Steel Angle 10 per foot 3.09

2' 6" - 1" x 1" Hot Rolled Steel 32 per foot .80

i' - 1/4" x 3" Hot Rolled Steel 55% per foot .55

3/4" x 12" x 8" Aluminum Plate 4.33

3/4" x 8" x 2" Aluminum Plate 1.44

3/4" x 2" x 2" Aluminum Plate .36

1/4" x 12" x 3" Aluminum Plate .54

7' x l' - 16 Gauge Sheet Metal 361 sq. foot 2.52

3/4" x 12" x 7' Particle Board 25 sq. foot 1.25

TOTAL COST $36.07
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EVALUATION TEAM MEMBERS

Earle Blanton. ..... .Chairman, Industrial Arts Department, N.T.S.U.

Chester Ingraham....Instructor in Industrial Arts, N.T.S.U.

Frank Nelson........Professor of Industrial Arts, N.T.S.U.

Robert Swanson......Instructor in Industrial Arts, N.T.S.U.

Tom Shackleford.....Instructor in Industrial Arts, N.T.S.U.

Curt Pervier........Owner/Operator of Custom Cabinet Shop

Edward Eberhardt....Two%-Year Employee of Cabinet Shop

Jerry Underhill.... .InStructor in Industrial Arts,, Ft,. Worth I. S. D.

Charles Tuckey......Instructor in Industrial Arts, Dallas I.S.D.

Patrick McDaniel..., Instructor in Industrial Arts, Dallas I.S.D.
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