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Co-operation Between Industry
and Vocational Schools

The Employment of Vocational and Trade School Graduates

Before the development of the vocational and trade school it was
customary for manufacturers to employ as apprentices boys who were
relatives or friends of their employees, boys picked up on street corners,
or almost any boy picked at random.

In 1932 the Superintendent of the South Bend Lathe Works came
to the conclusion that a better way of selecting apprentices for shop
work would be to go to the vocational and trade schools and interview
boys in the graduating classes. Obviously, boys with four years of
training in wood work, machine shop, mechanical drawing and related
subjects would make ideal apprentices.

A representative was sent to talk to boys in the senior classes who
had taken vocational work in high school. The school records of about
twenty boys who stood in the first 259 of their class were studied,
and these boys were interviewed. From this number six boys were
selected and put to work as apprentices.

First, the boys were placed in a department where they could do
general but varied work in order to determine their individual ability
and find out if possible the class of work each boy could do best.
This was a sort of ‘‘clearing house” or “‘proving ground”’. The wage
was 30c per hour for the first three months.

After spending a short time in the “clearing house”, most of the
apprentices were transferred to the machine shop, tool room, pattern
shop, engineering department, cost department and other depart-
ments where there was plenty of opportunity to acquire skill and
knowledge. Advancement was made entirely on the ability and the
effort of the individual. This was not a final adjustment as there is a
gradual development, more rapid in some boys than in others, and
changes are made whenever it seems advisable. This plan proved
unusually successful and was adopted as a permanent company policy.

SOUTH BEND LATHE WORKS



Fig. 1. Rindge Techni

1 High School, Cambridge, Massachusetts

Mechanical Training in Modern Schools

Engineering Shops in the universities of
the United States are essential to the training
of young men for responsible technical positions
in Industry. Only by actually using modern
machine tools in the shop, can the engineering
student receive a thorough practical foundation
and acquire the experience essential to success.

Vocational and Trade School Machine
Shops all over the United States are perform-
ing a valuable service to boys and young men
in preparing them to enter industry as skilled
or semi-skilled mechanics. The practical train-
ing these boys receive paves the way for ad-
vancement to the jobs of foreman, superin-
tendent, engineer, executive and factory owner.

See pages 2 and 3.

Senior High School Machine Shops are
doing much the same work as in the Vocational
and Trade School. The object is to provide a
fundamental knowledge of machine shop prac-
tice which the student can use as a basis, should
he become a tradesman, or if he takes up a
technical course at college. See pages 4 and 5.

Junior High School Machine Shops and
General Metal Shops start the boy off in the
right direction. After a year of Junior High
School Shop work, he can advance to the Senior
High School or the Vocational Shop and finish
an excellent training, ready to enter industry
when he leaves school. See pages 6 and 7

Auto Mechanics and Aeronautics Shops
give the student in every community the chance

to learn something about the automobile, truck
and tractor. Over 25,000,000 of these vehicles
are in use in the United States alone, with an
average service and repair bill annually of more
than $500,000,000 making it one of the biggest
industries in the country. Aeronautics is
rapidly following Auto Mechanics ona smaller
scale. See pages 10 and 11.

The Small General Shop, as shown in this
bulletin, has been a development in the small
community to serve the same purpose as the
large independent shops in the larger cities.
Several different subjects in the same room,
taught by one instructor, give the students
practical shop training at a minimum cost.
See pages 12 and 13.

The Large General Shop, as shown in this
bulletin, combines a group of technical activ-
ities into one shop, giving the student a train-
ing in each activity to bring out his natural
abilities and tendencies. Subjects have been
selected according to their greatest importance
to the majority of the cities in the United
States. See pages 14 and 15.

Farm Mechanics Shops are springing up
everywhere because of the demand for shop
work in agricultural sections of the country.
Farmers are frequently careless and neglectful
of costly equipment, because of a lack of knowl-
edge and appreciation of machinery generally.
The Farm Shop supplies this knowledge.
See pages 16 and 17.



Fig. 2.

Machine Shop of Madison Vocational School, St. Paul, Minn.

Vocational and Trade School Machine Shop

Training in Machine Shop Practice in
the Vocational and Trade Schools has as its ob-
ject the development of skilled tradesmen such
as machinists and toolmakers. The shop should
provide the type of training that formerly was
given to the apprentice in the industrial plant
by the foreman of the shop. The practice of
developing apprentices has been dropped by
many plants and they look to the public schools
to provide the necessary workmen who have
“learned their trade.”

The Instructor is a Foreman in the school
machine shop. He should guide the student in
much the same way that a foreman guides the
apprentice under him. It should not be the
purpose of the shop to make a machine hand
out of the boy, but to teach the fundamentals
so he can go further on his own initiative.

Shop Work should be a combination of proj-
ects and exercises. Building projects in large
quantities on a production basis is not good
practice as the student fails to get the rounded-
out experience required by a skilled machinist
or toolmaker. Several projects, having some
practical value requiring a variety of operations
to complete, combined with exercises that bring
out the important fundamental points, make
an excellent type of shop training.

Related Work is just as necessary to the
Vocational and Trade School student as it is
to the apprentice. Industrial plants having
their own apprentice departments combine ac-
tual shop work with classes in related subjects.
The success of several of these modern ap-
prentice departments is shown on pages 34 and
35 where apprentice training is described.

Type of Work Done in the Vocational Machine Shop

Plain Turning

Facing

Cutting to a Shoulder
Taper Turning

Knurling

Cutting Screw Threads
Sharpening Lathe Tools
Hardening and Tempering
Making Jigs and Fixtures

The Extent of the Course can be almost
unlimited as each of the jobs listed above can
be broken down into a varied assortment of
operations that will bring out the fundamental
shop practice. The student will become familiar

Drilling and Tapping

harpening Drills
Planing Jobs
Shaping Jobs
Milling Jobs
Dividing Head Work
Making Spur Gears
Sharpening Cutters
Layout Work

with the processes and will be able to handle
any job of similar character he runs into later
in actual shop work. Every phase of Machine
Shop Practice should be covered to some ex-
tent in the Vocational Machine Shop.
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Fig. 3.

Practical Vocational Machine Shop Floor Plan Layout

Organizing the Vocational and Trade School Shop

A Practical Vocational Machine Shop is
shown in the floor plan layout above. This
shop has been designed to provide the max-
imum amount of machine training for every
student that takes the course. About 35 boys
can be taken care of with one instructor in
the shop.

Equipment Recommended has been
selected to provide the necessary foundation
training that every machinist or toolmaker
should have. Machines are the correct size
for the students to use most conveniently and
efficiently. Some shops have the mistaken idea
that large heavy machines, suitable for only
5%% of the industrial work in the United States,
should be used in the school shop. This equip-
ment is expensive and the designs of the
machines are usually too specialized for train-
ing purposes in a school shop.

Size of the Room shown is 38/x68’ provid-
ing 2584 square feet. Lathes forming the major
part of the shop equipment are individual motor
drive, each having its own motor and control
equipment. Machines are set at an angle to
secure best lighting on the work. A room
slightly longer in one direction is preferred to
a square room because of better light facilities
and for convenience of the instructor.

Cost of the Equipment for a complete
machine shop, as shown above, will vary,
pending on the exact selection of machines and
small tools. The list below shows the recom-
mended size and type machines with reference
numbers applying to the la.yout above. An
itemized quotation covering cost of the entire
shop equipment will be sent on request to any

Vocational and Trade School Machine Shop Equipment

Name

Instructor’s Desk
24"x6’ Planer, Motor Driven
No. 2 Universal Grinder, Motor Driven 1
No. 2 Universal Milling Machine, Mo-

tor Driven
4"x4" Power Hack Saw............. 1
15"%6’ Quick Change Gear Back-

Geared, Screw Cutting Motor Driven

Lathes
Arbor Press
10" Emery Grinder, Motor Driven. . ..
12" Sensitive Floor Drill, Motor Driven
24" Back-Geared Drill Press, Motor
Driven

interested instructor, supervisor or school
official.
No. Name Quan.
15. 16" Shaper, Motor Driven........... 1
16. 16"x6’ Quick Change Gear Back-
Geared, Screw Cutting Motor Driven
Eathe: = e s e e 1
17. 13"x6’ Quick Change Gear Back-
Geared, Screw Cutting Motor Driven
Lathes oo vnini i a s 8
18, 19 and 20. Work Benches. ........... =)
2o Bk o rd e 1
22, 4" Muachinist 'Vises .. . ....coeecuseiass 7

Assortment of small tools and accessories,
drills, lsHack Saws and miscellaneous special
51T Al AT Ll b o W By e



Fig. 4.

South Bend Lathes in Austin High School Shop, Chicago, 111.

The Senior High School Machine Shop

Machine Shop Practice in the Senior High
School and Technical High School should be
similar to that in the Vocational and Trade
School. The work must be practical and cover
the actual shop practice and methods in
accepted use in the industrial plants, commer-
cial machine shops and engineering laboratories.
Thus the boy has secured a valuable training
that will help him if he enters industry or if he
takes up a technical course in college.

Shop Processes of a complicated nature and
jobs that are a rarity in the average shop or
plant should be avoided. Only about 29, of the
manufacturing done in the United States is in
large organizations with highly specialized
processes and large employment rolls. The
average manufacturing plant and shop em-
ploying the vast majority of workers, employs
about 200 people. Thousands of shops and
plants employ less than 20 men. The school
should train the student for the average shop.

Projects and Exercises. Making projects
having practical value combined with a few
fundamental shop exercises should be the extent
of the course. Instructional value, should be
the determining factor in choosing machine
shop jobs. Production of parts in guantity
is rarely a part of the High School machine
shop course because it is not the object to make
machine operators out of students. Several
practical projects for the machine shop are
shown and described on pages 20 to 23.

Effects of Shop Training. Several of the
greatest mechanical geniuses and leaders of in-
dustry owe their successes to shop training in
early life. Henry Ford, Wilbur and Orville
Wright, Geo. Westinghouse, McCormick and
many others got their start on a small lathe.
Henry Ford has his first lathe set up in Dear-
born, Michigan, among his museum exhibits
and attributes the founding of his vast enter-
prise to the training he received on it.

Type of Work done in the Senior High Machine Shop

Plain Turning

Facing

Cutting to a Shoulder
Taper Turning

Knurling

Cutting Screw Threads
Sharpening Lathe Tools
Hardening and Tempering
Making Jigs and Fixtures

Over 80 Per Cent of machine shop work is
lathe work. For that reason the majority of the
time should be spent on lathe jobs. The lathe
is the basic machine and a thorough knowledge
of its operation is of greatest importance to the
average boy who is mechanically inclined.

4

Drilling and Tapping
Sharpening Drills
Planing Jobs
Shaping Jobs
Milling Jobs
Dividing Head Work
Making Spur Gears
Sharpening Cutters
Layout Work

Two or three years of shop training will provide
a good fundamental knowledge of machine
shop practice, however, in the limited time
available for shop in the high school, it is im-
possible to turn out skilled mechanics. Skill
can be acquired later if the boy follows a trade.



@
(e

%/ DL L L j//////////% &///, PPy

13

]

%

3 % @

%

, ; g N e R L
% 451 I
oo roomlj  ® :
] ]

] Ao [

) SUPPLIES

/ Cis

]

5 & R Q % Q\
A INSTS. /
) OFFICE %
7 a b 2 = : 4
4] Ieeﬁﬁﬁﬁsﬂeﬁ'ﬁf
7 %! = /h7! Y77k Y7777,

Fig. 5. Floor Plan for Senior High School Machine Shop

Organizing the Senior High School Machine Shop

Layout of the Shop. The floor plan shown
above contains some good practical suggestions
that can be followed in the Senior High School
Machine Shop. Equipment shown is sufficient
to give every student the right proportion of
hand and machine training. With the above
equipment about 30 boys can be taken care of
to advantage with one instructor in the shop.

Equipment Recommended in this layout
has been selected after years of experience in
dealing with several hundred successful school
shops. Heavy, massive machines and special
purpose tools have been avoided as they have
no place in this type of shop. All machines are
of the individual motor driven type, of the
correct size to give best results from the teach-
ing standpoint and to keep the shop cost
reasonable. The result is a shop that will be
appreciated in any High School.

Size of Room shown is 38'x60’ providing
2280 square feet including stock room and 1 in-
structor’s office. A room oblong in shape in-
stead of square is generally preferred as it
offers better lighting facilities and is more con-
venient for the instructor. Ground floor or
basement are preferred for the shop to prevent
vibration throughout the building.

Cost of the Equipment will vary depend-
ing on the individual selection and make of
machines and tools. Listed below are the
machines and equipment for the complete
machine shop shown in the layout above.
Numbers refer to the location numbers on the
layout; quantities refer to the quantity of each
machine required. The entire shop equipment
need not be purchased at one time but a start
can be made with a few machines and the re-
mainder added as funds are available.

Senior High School Machine Shop Equipment Recommendations

No. Name Quan.
1. No. 2 Universal Mlllmg Machine. 1
2. No. 2 Universal Grind s el
3. 16" Motor Driven Shaper ........... |
4, Instructor’s Desk. M e e ]
5 - WorlcBeneh il S et 1
6. 4" Machinist Vises................. 10
7. 11"x# Quick Change Gear Back-

Geared, Screw Cutting Lathes. .. .. ..
8. 10" Emery Grinder, Motor Driven. .. |
9. 13"x5’ Quick Change Gear Back-
Geared, Screw Cutting Lathes. . ... .. 7

10. 20* Drill Press, Back-Geared. . ... ... 2

11. 4"x4” Power Hack Saw............. 1

12. 100 Ib. Blacksmith Anvils........... 2

No. Name Quan.

13. Hand Power Forge................. 1
14. 16"x6’ Quick Change Gear, Back-

Geared, Screw Cutting Lathe. .. ... .. 1
Equipmcnt of tools for genera.l shop use
consisting of calipers, micrometers, scales,
hammers, chisels, wrenches, files, scribers,

TN Mt ol s on o e ol M M 1
Equipment of tools for lathes. . .. ... ... .. 1
Equipment of tools for shaper............ 1

Equipment of tools for milling machine.. 1

A complete itemized quotation of prices of
the above equipment, if desired for estimating
purposes, will sent on request, without
obligation.
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Fig. 6.

Boys Working in Al!éntown Junior High School Shop, Allentown, Pa.

Junior High School Machine Shop

Machine Shop Practice in the Junior High
School has been handled in several different
ways in various parts of the United States.
Some schools confine Junior High Shop Work to
the General Shop; others have set up general
metal shops and combine machine shop prac-
tice with other metal work. The method of
giving shop training shown here requires the
complete machine shop expressly developed
for Junior High School classes. Thisis the type
of shop best suited to the subject of shop train-
ing, if space, facilities and budget will permit.

Projects and Exercises. Listed below is a
brief outline of the scope of Junior High School
Shop work. Simple operations covering ele-
mental parts of shop work should be adhered to.
Most olF the operations will necessarily be con-
fined to lathes, drill press and to bench work.
Simple projects that have some practical value
should be made. few exercises covering
fundamental shop operations make a good
foundation for a complete shop training to
come later. See pages 20 to 23.

Metal Work has become of major impor-
tance in technical and vocational education,
because of the extensive use of metals every-
where. Metal is displacing wood and other
materials in hundreds of every day uses.
Fabrication of metal, repair and service of metal
parts have grown to positions second to none
in the United States. This is true not only in
heavy industrial sections of the United States,
but in every community both large and small,
making a knowledge of metal work of value to
every individual regardless of wvocation or
profession.

The Introduction of Machine Shop Prac-
tice in the Junior High School, is, for these rea-
sons, to be encouraged and develo{:ed. Hun-
dreds of Junior High Schools are already well
advanced in this work, many of them carrying
the work still further than described herein.
The plan has been successful, because it has
made the student more self-reliant, increased
his practical knowledge and fitted him better
to meet conditions outside of school.

Type of Work Done in the Junior High Machine Shop

Plain Turning Operations
Facing Operations
Taper Turning
Knurling
Cutting a Screw Thread
Drilling and Tapping
Limiting the Work. Generally the age of
the students demands that simple, introductory
operations be given in this shop. Several small
E;ojects such as shop tools, objects which the
v can take home and use, metal parts of
equipment around the school building provide
excellent training in the Junior High School.

6

Milling rations

Shaping Operations

Properties of Metals

Sharpening Tools

Sharpening Drills
ining to

te Di

The Operations Required in building a
variety of projects will include all of those listed
above and teach the boy how to operate all the
machines in the Shop. After learning how to
operate the lathe, milling machine, shaper, drill
press, etc., he will be able to use any size, type
or make of machine when he gets out of school.
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Fig. 7. Junior High School Machine Shop with groups of hi

on one bench

Organizing the Junior High School Machine Shop

Layout of the Shop. The floor plan
shown above is a very satisfactory arrange-
ment for a complete Junior High School
Machine Shop. Equipment shown is sufficient
to give every student both hand work and
machine training. About 25 to 30 boys can be
taken care of to advantage with one instructor.

Equipment Recommended in this layout
is small in size, suitable for the small work
taken care of in the Junior High School. Heavy
tools of large size are entirely unsuited to the
young boys that make up the Junior High
classes. All the lathes, two grinders and two
sensitive drills are individual motor driven,
grouped on a large bench near the center of the
room. This has three distinct advantages. The
bench type machines are lower in cost, take up
less floor space and the bench provides nec-
essary storage space for tools and accessories.

Size of Room shown is 25'x60’ providing
1500 square feet of floor space. This is about
average size and provides sufficient working
areas around each machine. An oblong shaped
room is preferred to a room that is square as
the lighting facilities are usually better in a
shop of this shape. In planning a shop, have it
large enough so that a supply room and tool
room of generous proportions may be available
for safeguarding school property.

Cost of the Equipment for the machine
shop will vary according to the individual selec-
tion of sizes, types and makes of machines.
Reference numbers in the tabulation below ap-
ply to the numbers shown in layout above.
Many items of equipment such as benches, cab-
inets, etc., will be built at the school, or may be
secured, separately, from local mills or from
firms specializing in this type of furniture.

Shop Equipment Recommendations for the Junior High School

No. Name Quan.
1. Hand PowerForge. ................ 1
2. 14" Motor Driven Shaper........... 1
3. 4"x4" Power Hack Saw, Motor Drivea |
4. No. | Milling Machine, Motor Driven |
5. Tool and Cutter Grinder............ |
6. Display Cabinet................... 1
7. Instructor'sDesk....... ........... 1
8. 20" Back-Geared Drill Press......... |
9. 4" Machinist's Vises. ... ............ 12

10. 10" Sensitive Bench Drills. .. .. .... .. 2

11. 9"%x3’ Back-Geared, Screw Cutting

Bench Lathes, Motor Driven. . . . ... 10

12. 8" Bench Emery Grinder, Motor

By Lo, Vi OV el oK 2

No. Name Quan.
13: Work Bench. ..ici i ciin e o 1
14:. Blackboard iz s st viin s 1

15, 1000 ANl - oo e s 1
Equipment of tools for entire shop consist-
ing of calipers, scales, dividers, microm-
eters, hammers, chisels, tongs, pliers,
files, PUNCHES EEC: « v cinnos o misa simibnnie
Equipment of tools for lathes. . . ... .. ... 1
Equipment of tools for shaper............ 1
Equipment of tools for milling machine.. |

A complete itemized quotation on the above
equipment will be supplied on request, without
obligation.

Other Shop Layout Drawings in addi-
tion to the shop recommended above have
been prepared in response to requests from
school officials. The shops were placed in use
and have been successful under actual working
condition in various parts of the country.
Some of these shops are smaller than the above

with about half the quantity of equipment.
Others are larger than the above and are shown
with a greater variety of machines. Blueprints
12"x18” of these drawings will be sent free to
any instructor or supervisor. A special layout
will also be made, if desired. See engineering
service described on page 31 of this bulletin.
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Fig. 8. Floor Plan of School Shop 16'x24’ with Twelve Motor Driven Lathes

Complete Machine Shop—12 Bench Lathes
Capacity 48 Boys Each Day of 4 Periods

Bench Lathes May Be Used Exclusively
for the school machine shop and are some-
times preferable to the larger sizes of lathes.
The illustration above shows the floor plan
of a well arranged shop 16'x24’, equipped
with twelve motor driven bench lathes, a
bench drill press, two bench grinders and

two vises.

A Considerable Saving of Floor Space in
using bench lathes exclusively is accom-
plished. Cabinet type benches are used, so
there is ample storage space in the benches
for stock, tools, accessories, supplies, etc.
No wall space is required for tool cabinets,
and there is ample room above the benches
for charts and blueprints.

The Investment is Less than for other
equipment that would accommodate an
equal number of boys, since the bench
lathes are less expensive than the larger
sizes of lathes which have floor legs. There
is an additional saving in that the room does
not need to be so large because of the
economical arrangement that may be made
with bench lathes.

Bench Lathes Are Exactly the Same as
the large floor type lathes except that they
are smaller in size. They are just as satis-
factory for teaching machine shop prac-
tice, and they cost less to operate because

less power is required.

The Shop Is Easy to Keep Clean and
Neat when bench lathes are used as there
is little room under the lathes for chips
and dirt to accumulate. The lathes and
benches should be cleaned after each class
period. If the benches are of the cabinet
type, extending to the floor, there is no
chance for chips to accumulate under them.
Therefore only the aisles are left for the

janitor to sweep.

This Shop will accommodate at least 12
boys each period, or 48 boys in a day di-
Each of these boys

has his own lathe and may use the grind-

vided into 4 periods.

ers, drill press, vise and bench. The entire
shop can be equipped for approximately
only $1500.00.
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Fig. 9. Floor Plan of School Shop 24'x35’ with Twenty-four Motor Driven Bench Lathes

Complete Machine Shop—24 Bench Lathes
Capacity 96 Boys Each Day of 4 Periods

The Floor Plan above shows an excellent
arrangement for a bench machine shop to
accommodate twenty-four boys each period
or ninety-six boys each day of four periods.
In addition to twenty-four bench lathes there
are several bench emery grinders, bench
drill presses and vises.

Arrangement of the Machinery and equip-
ment in this shop is quite economical of
floor space, as well as convenient. 1he
teacher's desk is located in the corner next
to the door, which permits checking students
in and out of the shop, if desired. The
blackboard is conveniently located near the
teacher's desk and on a well lighted wall.

Bench Lathes are mounted in groups of
six on large benches 16 feet long and 48
inches wide. These benches are cabinet type
construction which provides ample space for
storing tools and accessories for the lathes.
Lockers may also be provided in the benches
for each individual boy, in which he may
keep the projects on which he is working,
supplies, instruction sheets, etc.

Equipment Costs for this shop are reduced
to a minimum by using bench equipment ex-
Moreover, bench lathes are just
as satisfactory for teaching machine shop

clusively.

practice as are larger lathes because all of
the operations involved are identical and the
fundamental principles are the same, regard-
less of whether a bench lathe or floor leg
lathe is used.

Floor Space Is Saved by the use of bench
lathes because there is no necessity of pro-
viding locker or cabinet space other than
that which is in the benches on which the
The shop that is
equipped with bench lathes mounted on

lathes are mounted.

cabinet type benches is easy to keep clean
and neat, because there is very little space
where chips and dirt may accumulate.

The Total Cost of the Equipment shown
in this shop is approximately $3,500.00,
although this amount may vary consider-
ably, depending on the type of equipment
installed, accessories included, ete.
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Fig. 10. An Exceptionally Well-Equipped and Efficient

School Motor Mechanics Shop.

Motor Mechanics School Shop

The Study of Motor Mechanics has be-
come increasingly important in all parts of the
world because of the universal use of motor cars
trucks, buses, tractors and other gasoline driven
equipment.

In Thousande of Cities and Towns the
Automobile, Truck and Tractor repair business
is the largest industry in the community. The
repair shops, service shops, and machine shops
are about the only industries in these towns to
absorb the graduating boys. If the boy cares
nothing for agriculture and has had no training
in shop work, especially motor mechanics, he
may leave town “to get a job."

One Instructor can take care of the Motor
Mechanics Shop. Motor cars, Trucks and
Tractors may be brought in and repaired at a
nominal charge. This provides modern prac-
tical training for the students and also appeals
to the community as a whole.

Machine Work in the motor mechanics shop
is of great importance because the mechanical
units of the modern automobile, truck and
tractor operate with precision. These units in-
clude the engine, differential, brakes, etc.
Modern machine methods that meet the most
exacting standards of accuracy, must be used
in servicing these parts.

A Separate Building for the motor mechan-
ics shop is built by many schools, as the present
school buildings are unable to provide the re-
quired space. Blue prints and photographs of
suggested shops will be sent to any school in-
structor or supervisor who is interested.

Aero Mechanics is rapidly becoming an
essential study also because of the widespread
use of aircraft in passenger, mail, express and
freight handling. Many schools have expanded
the Auto Mechanics Shop to include Aero-
nautics.

Type of Work Done in the Motor Mechanics Shop

Refacing Valves

Finishing Pistons

Starter and Generator Service

Ignition Work

Making Bushings

Brake Drum Work

Wheel Aligning

Boring Connecting Rods

Most Motor Mechanics Shops devote 959,

of the time to shop operations in Motor Me-
chanics. The related knowledge and theory are
picked up as the practical jobs are handled, or
are obtained by outside preparation. The shop
equipment is therefore in constant use and the
students derive full benefit from practical
experience on actual jobs.

Testing and Truing Axles

Replacing Differential Ring Gears

Fitting Ring Gears to Flywheels

Truing Commutators

Undercutting Mica Insulation

Reboring Cylinders

Sharpening Reamers

Miscellaneous Hand Work

Practical Aero Mechanics must largely be

confined to construction of gliders, rigging
damaged ships for Eersona_l use, and the study
of aircraft engines by tearing down laboratory
engines and reassembling. Actual work of over-
hauling aircraft engines for commercial use is
impractical under present Department of Com-
merce regulations of aircraft.
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Fig. 11. Motor Mechanics Shop Floor Plan Layout.

Organizing the Motor Mechanics Shop

The Floor Plan Layout illustrated above
shows a practical arrangement of a shop suit-
able for [Blol:or Mechanics alone, or with Aero
Mechanics in conjunction with it. Sufficient
space must be provided as a working area for
vehicles which are driven into the shop, the
same as in a commercial garage or repair shop.

Laboratory Engines on permanent stands
should be set up to show the general construc-
tion and theory of operation. Most school
auto shops provide batteries, ignition systems,
cooling systems and permanent exhaust outlets
to the laboratory engines so that they may be
operated and studied.

Instruction Manuals made up in blue
print form showing how to handle several im-
portant motor service jobs are described on
pages 40 and 41.

The Size of the Room should be 50'x50
for the average Motor Mechanics Shop taking
care of 20 to 30 boys with one instructor. The
shape of the room should be nearly square.
Equipment is best arranged near the walls of
the shop so the working area is in the center of
the room. Ground floor with ramp and double
doors for vehicles is necessary.

Additional Equipment not shown in the
layout but which has been found practical in
successful Motor Mechanics and Aero Mechan-
ics shops include: Wind tunnel for aerody-
namic tests; permanent stands; permanent
water, gas and exhaust lines; brake testing and
drum truing equipment; chain hoists, etc. This
equipment adds to the utility of the shop but
a good fundamental training can be given
without 1t.

Motor Mechanics Shop Equipment

Minimum Equipment Cost,
Approximately $1500
Name Quan.

—9"%x4’ Quick Change Gear Motor Driven
Back-Geared, Screw Cutting Lathe

—Motor-Stands .2t nen e e e

—Rear Axle Stands.. . ......... o
—Front AxleStands...............0000.. 2
—Nises, Machimist. .. . ... .. cuq.aiiiiina 6
—Battery Testing Equipment... ... . . . |
—Heavy Duty Jack............... Mo |
—Arbor Press.. .. ......ccovnoeaoman el
=Pl s Pl R s )
—Bench Emery Grinder.......... Pty % |
—Small equipment consisting of wrenches,

screw drivers, micrometers, hack saws, scales,
torch, taps, dies, reamers, pliers, chisels,
hammers, punches, hydrometers, oilers,
grease guns, lathe tools, lathe dogs, etc.

11

Standard Equipment Cost,
Approximately $3500

No. Name Quan.

2. sMachimist Visea. . oo oo amasisimmven 9
4,5 Motor Stands. . ................ 22
6, 7. Axle Stands, Front and Rear. . .. . 6

8. Heavy Duty RollerCrane..... ... .. . 1|
10. 9"x4’Quick Change Gear Lathe.... ... 1|
11. 16"x8" Quick Change Gear Lathe . .. |
125 ArboriPress. o0 iom i e s e 1
13. 8" Emery Bench Grinder. .. . . il
L Dl R yess e oo in ot e )
15, 16. Battery Testing Equipment. .. .. . . |
17. Air Compressor. ... ........... Y| |
19. Electric TestBench. ... ... .. .. ... .1
Electric DLy e o it
Battery Charger. o S g e 1

Small tool equipment same as listed in the
equipment at left.



Fig. 12. Small General Shop Showing Boys at Work.

The Small General Shop

The Small General Shop is one of the most
important departments of the Junior High
School in the large city and of the small town
or township High School in a rural community.
The demand on the part of the students and
parents has shown this to be the most popular
department and the one that proved the most
beneficial to the student after leaving school.

In the Extensive School System of large
cities, the small general shop is used for
“exploratory” or "'tryout’’ work with the pur-

in mind of letting the student specialize
ater on in a chosen trade or vocation.

In the Rural School or small town high
school which has no other shop activities, the
student is taught the fundamentals of several

ractical subjects in the Small General Shop.
his permits him to use tools and equipment
just tt: same as if he were in a trade school.

Several Practical Subjects are taught in
the Small General Shop. These subjects offer
the greatest opportunities to the greatest
number of students, although the needs of any
single community may best be served by sub-
stituting other subjects if desired. Some com-
munities may prefer to add alloy or brass
foundry work, sheet metal, Carpentry, Con-
crete work, etc. The shop shown here represents
the average community in the United States.

Schools Already Equipped with a manual
training or woodworking department may
build up the Small General Shop by adding
the various units to that department. If there
is no available room in the present school build-
ing, it is advisable to erect a separate shop
building. Some schools have built their own
shops at a very small cost as a project in car-

pentry.

Type of Work Done in the Small General Shop

Machine Shop: Make screw driver, punches, nail sets, make bolt and nut.
Electrical Work: Make splices, hook up door bells, buzzers, repair auto generator.

Auto

Mechanics: Reface valves, hand repairing on chassis, adjust tappets, etc.

Wood Work: Home carpentry jobs, make small wood projects.
Mechanical Drawing: Draw projects made in other departments of shop.

Forging: Malke col

Actual Operations are Performed by the
student on the equipment in the shop by mak-
ing projects, or by doing exercise work. This
teaches him manipulative skill, use of tools and
how to do things. For example, in Machine
Work the student may make, as a project, a
small screw driver or punch. In connection
with this practical work he studies on related
subjects so as to get a rounded-out idea of each
subject and each operation.

chisel, punches, harden and temper commonly used tools.

Related to the Actual Shop Work in-
volved, the boy learns the properties and the
uses of various metals; how to cut them; how
to shape them; how they will react under vari-
ous conditions of heat, cold, stress and strain;
the chemical properties of metals; why various
metals have various uses and so forth, as far as
his natural ability and time available for shop
work will permit. This same plan is carried
out in the other units in the General Shop.
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Fig. 13. Practical Layout for a Small General Shop.

Organizing the Small General Shop

The Illustration Above shows a practical
floor plan arrangement for a Small General Shop
that will accommodate 15 to 25 boys at one
time, in the six different activities or subjects
discussed on the preceding page.

Size of the Room should be at least 30
x 60 or 30 x 70 feet—around 2000 square feet of
floor space, preferably rectangular in shape for
most efficient arrangement. Most schools will
find that after the shop has been in use for two
or three semesters, they will want to increase
the scope of the work and take in more stu-
dents. Therefore, the room should be suffi-
ciently large.

One Instructor can take care of 15 to 25
boys in the General Shop. One-sixth of the
class will devote one-sixth of the school year
to each department of the shop. Advanced
students can spend all their time on the activ-
ity elected at the bezinning of each year. The
demand from the students will determine if one
or more units in the shop should be expanded.

The Cost of the Equipment for Small
General Shop will vary from $750.00 upwards
depending on the requirements of the individ-
ual school. The shop shown at the top of the

preceding page has equipment that cost $877.50.
This equipment is listed in the tabulation below
under No. | G. S. The fully equipped shop.
shown on the floor plan layout above, cost
approximately $1650.00. The list of machines
and equipment is shown under No. 2 G. S. in
the tabulation below.

The Principal Machine Equipment of the
General Shop consists of a Back-Geared, Screw
Cutting Lathe, a bench drill press, bench
grinder and forge. These machines, as well as
a number of small tools and other general
equipment are used in common by all units of
the General Shop as the occasion requires.
The average life of this equipment is 25 years.

Benches, Mechanical Drawing Tables,
and other wood cabinets and accessories can be
made in the shop after it is organized. These
items make excellent projects in the wood work-
ing subject. Considerable savings can be
effected in this manner as well as giving useful
instruction to the students. Blue prints giving
working details of suitable benches and me-
chanical drawing tables will be supplied at
nominal cost to any school interested. See list
of blue prints on page 26.

General Shop Equipments

No. 1 G. S. Total Cost $877.50
1—9” x 3’ Back-Geared, Screw Cutting

Motor Driven Lathe. ............ 300.00
1—10” Bench Drill Press............. 47.00
1—8” Bench Emery Grinder.......... 35.00
|—Hand Power Forge. .. ............ 37.50
1-—Set of Tools for Electric Shop. . . .. 58.00
1—Tools for Machine Work.......... 100.00
|—Tools for Auto Mechanics......... 50.00
1—Tools for Electrical Work. ... .. .. 60.00
I—Equipment for Mech. Drawing. ... 50.00
1—Tools for Wood Working.......... 100.00
1—Tools for Forging................ 40.00
Total Cost of Shop Equipment. ...... $877.50

No. 2 G. S. Total Cost $1637.00
2—9" x 3’ Back-Geared, Screw Cutting

Motor Driven Lathes (18)....... $ 600.00
1—10" Bench Drill Press (17)....... 47.00
1—8” Bench Emery Grinder (16).... 35.00
I-—Hand Power Forge (22).......... 45.00
4 —Wood Working Benches (10)..... 200.00
|—Tools for Entire Shop........... 75.00
1—Tools for Machine Shop. ........ 175.00
1—Tools for Auto Mechanics. ....... 85.00
1—Tools for Electrical Work. ....... 120.00
1—Equipment for Mech. Drawing. .. 75.00
1—Tools for Wood Working. ....... 125.00
1—Tools for Forging. .. ............ 55.00
Total Cost of Shop Equipment. ... ... $1637.00



Fig. 14.

Large General Shop Showing Machine Work, Drafting, Forging and Auto Mechanics

The Large General Shop

The Large General Shop is similar to the
Small General Shop except it is larger. Many
Junior High Schools and Senior High Schools
in cities and large towns give the first year of
fundamental shop work in the Large General
Shop, passing the student on to the complete
shops for specializing. For example, pre-
liminary training in machine shop work is given
in the General Shop, after which the student
enters the High School Machine Shop. Also

reliminary training is given in the General
ghop on Electricity after which the student
enters High School or Vocational Electric Shop.

Two Instructors or more are often required
in the Large General Shop. This is true when
eight or ten different subjects are provided for
in the same shop. One man finds it difficult to
handle so large a class and seldom is any one
instructor capable of teaching more than four
or five subjects in the General Shop.

In Many Schools the practice has been to
make the General Shops much larger than
those shown here and eliminate the separate
shops in the Junior High and Senior High
grades. The equipment placed in the shop is
thus very extensive and the shop is arranged
to take care of large classes of 50 to 60 boys
at one time. For example, the machine shop
units in the intermediate schools of one of the
large cities in the Middle West have from 12
to 18 lathes. Other shop equipment is rela-
tively extensive.

The Student gets much value from his
training in the General Shop. If he expects to
become a tradesman he has Taid the foundation
for his work later on. If he intends going to
college for an engineering course he has prac-
tical information of great value in his college
studies. Nearly every profession, trade or
vocation requires some practical training.

Type of Work Done in the Large General Shop

Machine Work:
Electrical Work:

Bell and buzzer circuits,

Plain turning, taper turnin

g, thread cutting, making small projects.

drycell tions, 6-8 volt work.

Wood Working: Small wood projects, simple turning jobs, use of hand tools.
Mechanical Drawing: Making plans for other projects made in shop.
Auto Mechanics: Takinq da{vp a.nd reaaa:mb[ing automobile engines.

s PL

Forging: Making simg
Sheet %etal: Miking scoops,

The Extent to which the subjects outlined
above are used will be determined by the com-
munity itself. A city surrounded by agricultural
interests would have greater demand for Auto-
motive, Electrical and Machine Shop, because
the Automotive, Electrical and Machine Shop
lines offer the only openings for technical jobs
in the agricultural sections of the country.

ardened tools, heating various metals.

cookie cutters, funnels, spouts and similar projects.

In Some Communities it may be desirable
to institute an entirely different subject if the
community itself is the center of a large indus-
try of unusual character. For example, in a
textile center, attention would be given to
textile and related subjects. Chemical, mining
or other similar trade centers would lay stress
on trades relating to their industry.
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Fig. 15. Popular Layout for the Large General Shop.

Organizing the Large General Shop

The Illustration above shows a practical
floor plan arrangement for a General Shop that
will accommodate 40 to 45 boys at one time in
nine different activities. No partitions are
erected, nor is each unit separated from the
rest, except by the arrangement of equipment.

The Size of the Room shown here is a prac-
tical size for a Large General Shop and is 63'x-
40’ or 2520 square feet of floor space which is
divided as shown at right.

The Cost of the Equipment for the shop
shown at the top of the page is approximately
$4000.00 including the various hand tools and
accessories required. The equipment items
are listed below in detail and itemized quota-
tions covering the entire shop equipment will
be furnished on request.

Department Size Capacity
Machine Shop 258 sq. ft. 6 boys
Electrical Work 205 sq. ft. O
Auto Mechanics 357 sq. ft. e
Wood Working 152 sq. ft. 6
Wood Turning 189 sq. ft. "
Forging 135 sq. ft. g
Foundry 200 sq. ft. 4 "
Sheet Metal 328 sq. ft. 4
Mechanical Drawing 456 sq. ft. 11 "

This Arrangement has worked out very
successfully in actual use. It is practical, efh-
cient and inexpensive. Relatively a small
amount of space is required and a large number
of students can be taken care of at one time by
one or two instructors.

Large General Shop Equipment Recommendations

No. Name Quan,
1. 11"x4 Motor Driven Back-Geared,
Screw Cutting Lathe............... 1
3. 8" Emery Grinder.. v syl
4. 16" Sensitive Bench Drill. . 1
5. 97x3’ Motor Driven Back-Geared,
Screw Cutting Lathe. . ... ... ... .. 1
8. 11"x5 Motor Driven Back-Geared,
Screw Cutting Lathes. . .
11. (Gas FUrDaces . oiae e s o s 2
12 s Wiring (Lo o s ma s i trall
1321 TRrnng Foolaosvis s i oxl
14. Burring Tool. ... . ... o
15. Folder...... .. T NN T B
16. er,..... o |

No. Name Quan
17. Blowhorne Stake.................... 1
23. Moulders Bench............... Lkl
28. 12"x6' Wood Turning Lathe. . .. 1
29. 10"x4' Wood Turning Lathe. . . . 2
305 Cheassis: i s esinss - |
315 Motar Stands, oiss At A
32. Rear AxleStand........... S 3 |
33. Front Axle Stand. R =
37. Wood Working Benches. . ... ... 6
38. 6-8 voltOutlets.......... ... 6
39. Wiring Bench............ - 1
40. 110-volt Outlet. ... . ..... .. 2 |
41. 6-8 volt Transformer. ... .. . Vit
45. Drafting Tables.....................11



Fig. 16 Farm Mechanics Shop with Boys at Work in Several Activi

The Farm Mechanics Shop

Farm Mechanics offers the greatest oppor-
tunity to the Rural School student to learn
something about the construction, operation,
service and repair of the automobile, truck,
tractor, farm implements and other devices
used in every home and farm. Several hundred
of these shops are now in operation and have
proved very valuable in training the boy along
useful lines so that he may improve his living
conditions after leaving school.

The Object of the Farm Mechanics Shop is
to give the boy a fundamental knowledge of the
mechanical equipment he uses in everyday life.
The farm of today uses a great variety of me-
chanical devices such as electric motors, cream
separators, milking machines, pumping equip-
ment, power saws, tractors, combines, harvest-
ers and other standard farm implements, all of
which must be kept in good condition and re-
pair. The Farm Mechanics shop in the school
is the logical place to acquaint the rural school
students with this necessary knowledge.

Several Practical Subjects are taught in
the Farm Mechanics Shop much the same as in
the Small General Shop. Each subject is cov-
ered from the farm angle, for example, in wood
work, the jobs done are those especially appli-
cable to the farm: Mechanical Drawing jobs
should apply especially to Farm equipment;
Electrical jobs should apply especially to House
wiring jobs, ignition on a tractor, farm light
plant wiring, etc.

The Advantage to the community of having
a Farm Mechanics shop in the school are un-
limited. The boy is kept at home after leaving
school because he has learned something useful.
His shop work has better equipped him to earn
a living and he becomes satisfied to remain in
the community and do work that he is familiar
with. Where the Farm Shop has been intro-
duced, it has become the most popular depart-
ment of the school.

Scope of the Farm Mechanics Shop

Subjects Given
Mechanical Drawing
Motor Mechanics
Electricity and House Wiring
Forging and Blacksmithing
Machine Shop
Woodwork and Carpentry
Farm Machinery Repair
The Time Given to Farm Mechanics can
be as long as the facilities of the shop permit.
Two years can profitably be spent by the High
School student in getting fundamentals of all
shop practice. Three would be better. It will
be found that shop expansion is necessary after
the first year or two of operation.

Jobs Done

Repairing Tractors and Implements,
Servicing light plants, stationary en-
gines, making repair parts, fitting
pistons, truing commutators, Farm
carpentry jobs, Forging Implement
parts, Heat treating tools, cutting
screw threads, ing bolts etc.
Farm Equipment used by the farmers in
the community offers the best material for the
shop to work on. Farm Tractors, Combines
and implements can be brought to the school
and repaired. These projects will be found
very valuable and give evidence of the worth
of the Farm Mechanics Shop.
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Fig. 17. Floor Plan Layout for School Farm Mechanics Shop.

Organizing the School Farm Mechanics Shop

Laying Out the Shop. The illustration
above shows a practical layout of a Farm
Mechanics Shop serving a community of 2000
to 3000 population. The shop will accommo-
date a class of 15 to 25 boys at one time and
give them all training in each subject.

Size of the Room should be 50’ square or
more, depending on the amount of farm ma-
chinery and vehicles that will be brought into
the shop. A large area in the center of the room
is very necessary. Double doors for vehicles
are also essential.

Separate Building for Farm Shop. Sev-
eral schools have found it desirable to erect a
separate building especially for Farm Mechan-
ics. The building can be of frame construction,

with concrete floor and be built at very reason-
able cost. Part of the work can be done by the
students and become a part of their practical
shop work for that year.

Plan of Work. It is customary to give each
student an opportunity to learn something in
each unit of the Farm Shop. For example,
while boys of one group are working on machine
work, others are doing electrical work, another
group wi work. See Small General Shop
described on pages 12 and 13.

Cost of Equipment for the Farm Mechanics
Shop is listed below. These amounts are
approximate only. For accurate quotations
write to us and we will supply detailed prices
on the machines and tool assortments.

Farm Mechanics Shop Equipment Recommendations

No. 1F. S. Approximately $950
1—9” x 4’ Back-Geared, Screw Cutting

Motor Driven Lathe. . ........ ... $300.00
1—10" Bench Drill Press............. 47.00
1—8" Bench Emery Grinder. . ... .. ... 35.00
|—Hand Power Forge.... .. ... ... .. 37.50
1—Tools for Entire Shop............ 58.00
1—Tools for Farm Machinery Repair.. 60.00
1—Tools for Machine Work....... .. . .00
1—Tools for Auto Mechanics......... 50.00
|—Tools for Electrical Work......... 60.00
I—Equipment for Mec. Drawing. . . .. 50.00
1—Tools for Woodworking........... 100.00
1—Tools for Forging................ 40.00
Total Cost of Shop Equipment. . ... .. $937.50

No. 2 F. S. Approximately $2500*
1—9” x 4 Back-Geared, Screw Cutting Motor
Driven Lathe.
1—16" x 8’ Back-Geared, Screw Cutting Motor
Driven Lathe.
1—16" Bench Sensitive Drill, Motor Drive.
1—10" Bench Motor Drive Emery Grinder.
I—Hand Power Blacksmith Forge.
3—Wood Working or Manual Training Benches.
I—Hand Tool Equipment for Entire Shop.
|—Each Tool Equipments for Machine Work,
Farm Machinery Repair, Auto Mechanics,
Electrical Work, Mechanical Drawing,
Wood Working, Forging.

*Itemized prices on this shop equipment will be supplied on request, no charge.
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Fig. 18. A Complete Motor Driven Machine Shop Unit Mounted on a Bench 40"x96"

Bench Machine Shop Equipment
For the Small General Shop

A Complete Bench Machine Shop Unit,
consisting of a 9” x 3’ South Bend "Work-
shop” Horizontal Motor Driven Bench
Lathe, bench drill press, bench emery grind-
er, and a 4-inch swivel vise is shown in the
illustration above. This equipment is all
mounted on a frame bench 40 inches wide
and 96 inches long. A cabinet type bench
could be used if preferred to provide stor-
age space for supplies, hand tools, etc.
Locker space could also be provided for
each individual boy, if desired.

For the Small General Shop, the bench
machine shop unit is very practical, as it
represents the minimum investment and is
very economical of floor space. This unit
is also practical for use in the electrical
shop, the auto mechanic's shop, etc.

A Great Variety of Work can be done
with the equipment included in this unit.
The lathe can be used for machining steel,

cast iron, brass, bronze, aluminum, copper
and all kinds of metals. It can also be used
for turning wood, fibre, bakelite, catalin,
cast resin plastics, etc. Many practical at-
tachments such as milling attachment,
wood turning hand rest, grinding attach-
ment, etc. can be used with the lathe for
special classes of work.

The Drill Press and Grinder are of course
necessary in any shop. These tools are used
for so many different kinds of jobs that it
is impossible to list them here. The vise
is also quite necessary, and if desired, two
more vises may be added by placing the
bench in the center of the floor so that all
four sides may be used.

The Approximate Cost of the bench and
the equipment shown in the illustration
above is listed below. We shall be glad to
submit itemized quotations to any instructor
or official who is interested.

COST OF BENCH MACHINE SHOP UNIT
1—9" x 3’ South Bend “Workshop" Bench Lathe with Adjustable Horizontal Motor Drive. $116.00

T—107 Bench Drill Press . . o aainr s it ate e o o o s et i (o A e NTa 4 e e 7 b 41.00
1—8” Bench Emery Grinder. ... . ..... . ... ...... ...... I e e N e 20.00
T ) ¥ e T I b e e R e T o 6.00
1—40”" x 96" Frame Bench. ... ... .. it iisseissninsaanescssonessasssssons 75.00

o ) 7 B e e A e e T I e A T S s $258.00




General Shop Projects
For The Beginner

Listed below are a number of excellent working
models which make ideal projects for the general
shop. The construction of these models will provide
experience in bench woodwork, machine shop prac-
tice, pattern making, moulding, sheet metal work,
soldering, etc. Castings and supplies are available for
some of the models, while others may be constructed
entirely of lead castings, brass and steel stock.

Model Colonial Cannon No. PM735

This is a perfect 10” miniature of an American naval
gun used about 1776. The barrel is made of turned brass
and the mounting constructed of wood. The design of the
barrel is very attractive, and if well finished this model
will make a beautiful mantelpiece.

No. PM735. One Blueprint Model Colonial Cannon......$0.25

Simplified Steam Engine Model No. PM757

This one-cylinder horizontal type steam engine is an ex-
cellent model for the beginner. It has a 4" flywheel which
may be cast from die metal, lead, babbitt or type metal.

No. PM757. Set of two Blueprints of Slmphﬁed Steam
Englne ol e e renmeeennen 5050

Model Horizontal Steam Engine No. PM647

This engine has a |1” bore and 114" stroke. The flywheel
is 6" in diameter. This is a good project for the amateur
machinist. No castings are required.

No. PM647. One Blueprint Horizontal Steam Engine..$0.25

Horizontal Steam Engine and Boiler No. PM729

This model horizontal steam engine and boiler develops
1/30th H.P. at 15 lbs. pressure. The flywheel is 5% " in
diameter and the cylinder has %; " bore and 14" stroke.

No. PM729. Set of six Blueprints of Horizontal Steamn En-
gine and Boiler $1.00

Miniature Air-Cooled Gasoline Engine No. MM411

This is a two-cycle gasoline engine suitable for oper-
ating a 4 ft. airplane or small motor boat. Cylinder bore,
1t inch; stroke, 34 inch; weight complete 12 oz,

No. MM411. One Blueprint of a Miniature Air-cooled Gaso-
line Engine. Price .......cccccorvemmvvasaensansnss $1.00

Single Cylinder Model Steam Engine No. MM410

This engine is suitable for operating model boats. Has
V2 inch bore, 3§ inch stroke; has a tubular type boiler; no
castings are required.

No. MM410. One Blueprint of Single Cylmder Model Steam
Engine. Price .......... $1.50

Twin Cylinder Marine Engine No. PM761

This model is of an upright steam operated marine en-
gine with two cylinders. The flywheel is 114" in diameter,
and the cylinders have 17/32” bore. No castings are re-
quired. This is an excellent engine for operating a 30"
model boat.

No.PM761. One Blueprint Twin Cylinder Marine Engine $0.25

Vertical Marine Engine Models

No. TP250. Single cylinder Marine Engine, 3" bore, %"
stroke. Castings, blueprint and sundries ................... $4.50

[

L) f{ -u

No. TP251. Twin cylinder single expansion Marine Engine,
1" bore, 14" stroke. Castings and blueprint .... ...5$9.00

No. TP252. Triple ex?‘nnsicn Marine Engine, 3{”, 114" and
134" bore by 1" stroke. Castings and blueprint ....... $27.00

Fig. 19
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South Bend Machine Shop Course

Consisting of Job Sheets and Drawings for 56 Projects

The South Bend Machine Shop Course was developed several years ago as a
course of apprentice training for teaching the fundamentals of modern machine

shop practice.

The course, which is outlined on pages 20 to 23 of this bulletin, ,

is based on production methods used in the building of modern machinery in
industry. The instruction material, consisting of drawings and job sheets, is
outlined and so arranged that the apprentice or student will become familiar
with the best methods employed in modern industrial plants.

Over 5,000 Schools are using the South
Bend Machine Shop Course. Nearly as many
industrial plants and railroad shops are using
it for teaching apprentices. Thirty-one years’
experience in machine shop practice and indus-
trial manufacturing have gone into the develop-
ment of the course. It represents an invest-
ment of more than $25,000.00 and includes
carefully selected contributions of leading
engineers, educators, and manufacturers.

Elementary Training in Machine Shop
Practice is essential, because so many me-
chanical devices are now a part of our daily

life. The ever increasing use of machinery in
all branches of industry and in rural districts
makes machine shop training one of the most
important in the modern school.

School Machine Shops, in the Vocational
and Trade Schools, Senior and Junior High
Schools, Teacher Training Schools and En-
gineering Colleges find this course practical and
valuable. General Shops, Auto Mechanics
Shops, and Farm Mechanics Shops use the
projects in the Machine Shop work. Projects
are selected that are suitable in each individual
shop. Some shops use nearly all 56 projects.

Job Sheets for Machine Shop Course
Explain the Work Step by Step

Job Instruction Sheets, size 814" x 14",
are furnished for each project giving spe-
cific instructions covering the proper pro-
cedure for doing the work. The job sheets
have been worked out with the thought of
acquainting the boys with the best methods
employed in actual shop practice in indus-
trial plants. One or more job sheets, de-
pending on the number required, are fur-
nished and give complete working details
for each project.

A Job Instruction Sheet for Project
No. 13, l-inch Bolt and Nut, is shown at
right. The entire set consists of four pages
which explain the work, step by step, from
start to finish. The project is handled in
two parts. The first and second pages
show the material required for producing
both parts. The necessary operations for
completing Part I, the Nut, follow in proper
sequence. The operations for completing

Part 11, the Bolt, appear on pages 3 and
4 of the Manual.

56 Practical Projects, covering the
fundamental operations in machine shop
practice, make up the South Bend Machine
Shop Course. These projects are illustrated
and priced on pages 22 and 23. They cover
a wide range of machine work beginning
with simple elementary jobs and gradually
advancing so that the more advanced pro-
jects require skill equal to that of the expert
mechanic.

South Bend Machine Shop Course Job Sheer
Pragect Ma. L4

TO MAKE A 1" BOLT AND NUT
MATERIAL REQUIRED a1
Part Mo, § Cold Dvawn Seeet 1.9, 18° Hes. '
ity I Hew, 8 1,9 g
Part Mo 1 Cald Deawn Steef 11
(L)
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3 Arrange belt las puoper spimdle wpeed. (P34 pe 827
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P
Center en.

d of mack Lse comteri
Genens ek 1 ing fial beeld i toal gessd *
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Fig. No. 20. Job Sheet for Project No. 13. *“1°
Bolt and Nut”’ Actual Size of Job Sheet (814"x14").

doing.”—HARRIS

“There is a tremendous waste in the world due to the fact that many of the workers havz
not found the vocation for which they are adapted and are not trained in the work they are

20
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Drawing (Actual Size 12" x 18") for Project No. 13, ““1-inch Bolt and Nut"’

Drawings for Machine Shop Course
Give Complete Working Details

Drawings, 12" x 18", similar to the reproduction above, are furnished as a

part of the South Bend Machine Shop Course.

They show working details,

dimensions of various parts and assembly drawings of the finished project. These
drawings are carefully drawn to scale and show each part of the project in detail.
Some projects require one drawing, others require three or four, while the largest
project in the list, No. 68, 8” Bench Lathe, comes complete with seventeen draw-

ings.

The number of drawings furnished with each project is indicated in the

tabulation on page 23, where prices will also be found.

Drawing for Project No. 13, “l-inch Bolt
and Nut,"” illustrated above, presents the work
in two parts. Part I, the Hexagon Nut; Part
II, the Hexagon Head Bolt. Detailed draw-
ings of each part are shown, also an assembly
drawing showing the completed Bolt and Nut.
The job sheet for this project is illustrated on
page 20.

Standard Size Drawings and Job Sheets
as used in industry, are furnished for use in
the South Bend Machine Shop Course. The
drawings are 12” x 18". The job instruction
sheets are 814" x 14". The drawings are simi-
lar in every respect to the working drawings
used in the large manufacturing plants and
represent the best methods employed in modern
shop practice.

Rough Castings for many of the projects
can be supplied at the prices listed on page 23.
Some schools prefer to copy the drawings, de-
velop their own patterns and secure castings
from a local foundry.

Steel and Hardware Parts. We can sup-

ly these parts at the prices listed on page 23.

ost schools carry a quantity of steel bars and
will find it cheaper to cut their own stock.

21

Shop Instructors find the drawings and
job sheets very practical in explaining opera-
tions of all kinds to the class by the lecture
method. Each student should have a copy
of the project and the instructor can explain
step by step the various operations as they
should be performed. Direct procedure is then
followed in the shop.

Copies of the Drawings and Job Sheets
used in the South Bend Machine Shop Course
may be made by your Business Department
and Mechanical Drawing Department in order
to provide copies for shop class use—especially
desirable for giving lectures. If you desire one
or more projects in quantity, special prices will
be quoted upon application.

““How to Run a Lathe’’ is an authoritative
manual covering the fundamental operations
of the back-geared, screw cutting lathe, con-
taining 160 pages, 514" x 8”, and more than 300
illustrations. This popular book is used as a
text with the South Bend Machine Shop
Course. Over one and one-half million copies
are in use in the United States and ninety-six
other countries. This book is illustrated,
described and priced on page 32.



South Bend Machine Shop

Course Projects
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Prices of South Bend Machine Shop Projects

The tabulation below shows the complete list of South Bend Machine Shop Course
Projects. You may order individual projects complete or in part to meet your own

shop requirements.

The prices of drawings and job sheets include postage to any point in the world.

Prices for rough castings, steel and hardware are f.o.b. South Bend, Ind.

56 Practical Machine Shop Projects for the Student and Apprentice

ot | | e PRICES
£s No.of | No.of | Weight [ Drawings | Rough | Stooland
£5 b Draw- Job 0 and Castin, Hardware
2 Name of Project ings Sheets | Finished | Job Sheets | F. O, B. F.0.B.
, Projects | Postpaid |South Bend |South Bend
1 |Nail Set |= Rl==== i 1b. $0.20 | $0.05
2 _|Center Punch and Drift Punch [T 2 [ .20 | I .10
3 |Plumb Bob | 1 | 4 | 11b. .20 | | .10
4 |Steel Mandrel, or Arbor, for Lathe lisl = 2 1bs. 25 | | .30
5 |Tap Wrench, for 3¢-in., {-in. and } | 1 | 2 | 2lbs. .20 | | .25
6 |60° Lathe Centers, Head and Tail | 1 | 2 [2%lbs.| 20 | I .75
7 | Drill Chuck Arbor I 1 | 2 | 2lbs.| .20 | | .25
8 |Drill Pad for Lathe 1 2 | 3lbs.| .20 | §0.40 |
_9_[Crotch Center for Lathes 1 e [ ) e L
10 |Blacksmith’s Drill Chuck 1 | 3 215 1bs. | .25 .40 |
11 |Cup Center, for Wood Turning | 1 4 114 lbs. | .30
12 |Spur Center, for Wood Turning 1 3 114 lbs. | .25
13 |1-in. Bolt and Nut 1 4 51bs. | .30
14 |Pipe Center and Shank =1 =5 10 1bs. | .35 1.00
15 |Screwdriver, Steel = a1k | 30
17 [Tool Post for'a Lathe I [ 3 [ &l B0 |
18 [*C'* Clamp i | [ 2 1bs. 40 |
20 |Machinist’s Clamp 1 | 4 [1351bs. .30
21 [Bell Centering Punch [ B ]| TR .30 .25
22 |Center Punch, with Sliding Sleeve Hammer | 1 | 5 | 2lbs. .35
23 |Clamp Lathe Dog | 1 | 5 | 31bs. .35
24 |Machinist Hammer Kit 1 | 4 | 7lbs. .60
26 |Taper Mandrel with E 1 | & | 20lbs. 40 [
27 | Cast-Iron Pulley 1| 2 | 1Zlbs. .20 | 1.75 |
27 3| Thread Gauge 1 | 1 | 14 1b. 0 | | .15
29 |Boring Bars for the Lathe i3 =) 3 <] :8lbsl .25 | .50 | 75
30 |Milling Cutter Arbor for Milling in Lathe 1 | § | Slbs.| 35 | | .75
31 |Morse Taper Standard Test Plug 1 | 4 | 2l1bs.| .20 | | .25
32 |Morse Taper Standard Test Gauge | 1 | 4 | 2lbs.| .25 | | .40
36 |Machinist’s Surface Gauge | 1 9 | 5l1bs.| 55 | 40 | .40
38 |[Chuck Back for Lathe Chucks | 1 | 2 | 101bs.| .20 | 1.50 |
39 |Small Bench Vise, 23{-in. Jaws 1 | 9 18 lbs. | .55 | 2.00
41 |Mercury Plumb Bob | 1 | 3 | 1lb. .25 | .15
42 |Machinist Jack Screw | 1 | 4 | 114 1bs. .30 .25
44 |Jack Screw for Heavy Duty | 1 | 2 | 21 lbs. 20 | 1.75 1.40
46 |Cabinetmaker’s Vise 1 | 6 | 251bs.| .40 2.00 1.50
47 |Adjustable Tap Wrench 1 | 4 |14 1bs. | .30 | .40
48 |Tap Wrench [ 1 | 3 | 21bs.| .25 | .30
54 |Polishing Head for Bench | 3 7 | 301bs.| .65 | 3.00 | 1.15
55 |6-inch Improved Water Motor | 3 | 6 | 121bs.| 60 | 1.85 | .15
58 |Arbor Press | 3 5 |115 1bs. | .55 | 15.00 | 1.00
611%|Surface Plate [Sat T |1101bs.| 10 | 16.00 |
62 |Hand Power Emery Grinder 6 10 22 lbs. 1.10 | 2.10 | .75
tock, ilstock, and 1
= hl;::t ?::’\\l;!::id%'urnin:-a Tt 5 10 58 1bs. 1.00 7.00 1.40
64 15| Countershaft for Lathe Set | 3 | 3 43 Ibs. .50 5.50 | 1.00
65 |10-inch Bench Drill Press I & |- 15 88 Ibs. 1.35 | 18.00%
66 |8-inch Emery Grinder | et | 50 1bs. .70 | 675 | 1.00
66 14| Floor Column, Pan & Waterpot for 8" Grinder | 7 | 2 80 Ibs. 35 | 12.00 | .15
67 |Countershaft for 8-inch Emery Grinder | 4 | 4 45 Ibs. .60 | 5.50 1.00
68 |8-inch Bench Lathe | 11 | 17 |1201bs.| 1.95 | 16.50 3.00
6814 | Slide Rest for 8-inch Bench Lathe e i 16 Ibs. .80 | 2.10 .50
69 |Countershaft for 8-inch Bench Lathe 3 | 4 43 lbs. S50 | 5.75 1.00
70 | !4 H. P. Gasoline Engine, Vertical, Air Cooled 9 | 15 35 Ibs. 1.65 | 8.00%
71 1{ H. P. Gasoline Engine, Horizontal 6 | ¥ 20 lbs. | .60 | 20.00*
80 |Model Airplane Engine %4 H. P. [ 1 | T [1}lbs.| 2.00 | 8.00%
B1 |Electric Motor—14 H. P. | C lete Information and Prices on Request.

*Prices include both Castings and Steel Parts. Prices of Engines do noitcian:j:[::f? ignii.t;‘:n coils or spark

plugs

23



Group Action Reduces Cost of Equipment
For Lane Technical High School

In the development of a project of
such magnitude as the new Lane Tech-
nical High School, comprising as it does
the entire field of technical training, and
taking cognizance of the rapid growth
of new industrial methods and discov-
eries, it was realized that one of the
greatest problems to be successfully
met was the one of equipping this great
institution.

Early estimates had placed the cost
of this equipment in excess of one mil-
lion dollars, admittedly a prohibitive

sum, even considering that such equip-
ment would administer to the needs and
requirements of approximately 7,000
pupils.

Accordingly, the Board of Education
decided to invite the co-operation of a
group of men known to be leaders in
the commercial and industrial life of
Chicago, and to seek the benefit of their
experience in coping with problems of
this nature, and more particularly as
it applied to the question of machinery

installation.

The following men responded to the invitation, were known as the Advisory
Committee, and served as a group assisting the school administration in the

selection of the equipment:

j. D. McGann, International Hafvester Co.
D. C. Robertson, Illinois Bell Telephone Co.
F. V. Carroll, Inland Steel Company

M. M. McChesney, Acme Steel Company
Victor E. Flodin, Crane Company

George P. Wardley, Illinois Steel Company
Capt. Wm. A. Hayward, U. S. Army Air Corps
Craig R. Spicher, Miehle Printing Press Co.
F. L. Tubbs, Miehle Printing Press Co.

A. D. Dailey, Commonwealth Edison Co.

As a result of their efforts and in-
vestigations the cost of equipment was
reduced approximately $500,000 be-
low previous estimate. This saving is
a tribute to the wisdom of the Board

C. R. Hoyt, American Foundrymen’s Ass’n.
T. J. Sullivan, Inland Steel Company

A. P. Cottle, International Harvester Co.
Wmc.:‘;] . McDonald, Central States Engineering

E. Piehl, Illinois Bell Telephone Co.
R. L. Sonneborn, Illinois Bell Telephone Co.

A. J. Bemis, Day & Zimmerman, Inc.—Engi-
neers

A. C. Zwengal, Kimble Electric Co.—connected
with Miehle Printing Press Co.

in the adoption of such a policy and
to the Members of the Committee,
who at great sacrifice freely donated

their services.

Reprinted with permission from Official program issued by Board of Education on Dedication day, Sept. 17, 1934.



Lane Technical High School
92 South Bend Lathes

“The equipment of the new Lane
Technical High School is on a par with
that of any school building in the coun-
try. The ideas incorporated in this
design were built on a foundation made
by years of experience in school plant
construction and operation in Chicago
and with the thought that it shall never
be impossible to use the building for the
purposes for which it was erected be-
cause of any failure of the mechanical
plant.”—Excerpt from Dedication Pro-
gram 8-17-34.

A Few General Features

Floor Area, 700,000 Sq. Ft.; Ground
Area, 30 Acres; Materials, Cement,
Brick; Stories, 3 and 4; Auditorium,
2,200 Seats; Athletic Field; Class
Rooms, 60; Shops, 54; Teachers, 272;
Students, 8,865.

Building Cost, $6,000,000; Equip-
ment Cost, $500,000; Two-way Public
Address System; Automatic House
Telephone System.

A Few Shop Features

Machine Shops Air Conditioning

Heat Treating Refrigeration

Aviation eatin

Electricity Auto I\chhanics

Forge Shops Foundry (with Cupola)
Woodworking Metal Pattern-making

Welding Shops Linotype, Hand Composing

Fig. 26.
School—23 South Bend Lathes

Fig. 23. The Albert G. Lane Technical High Schoo!
e

Shop Room No. 235, Lane Tech. High

i
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Fig,

1, Chicago, 111.—92 South Bend Lathes
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Fig. 28. Blueprint No. 175 “Principal Parts of a Lathe."”

Blueprints and Charts for School Shop Use

For instruction purposes in the school shop, All drawings conform to modern engineering
we have prepared drawings on practical sub-  practice. They provide modern practical in-
jects, and can furnish blueprints. Drawings formation that perhaps could not be obtained
are intended for mounting on the wall. in any other way.

List of Blueprints and Charts for School Shop Use

No. Description Size, Price
Inches Postpaid

SP-1 Drill Sizes by Letter and Number. . . .. ... .. 8lg x 11 $0.10
S5P-2 Tap Drill Sizes, S.A.E. and U.S.5.. .. X B8ls x 11 10
SP-3 Tap Drill Sizes—Machine Screw Taps............................... 8lo x |1 10
SP-14 Pitch Diameter of Screws. .. . ... ... it iaiaiiaiiaina Bl x |1 10
SP-15 Standard Tolerances for Press Fit 8Lo x |1 10
SP-16 Standard Tolerances for Running Fit..... .. 8la x| 10
175 Principal Parts of Underneath Belt Motor Drive Lathe. 18 x 22 10
2500 Assembly Drawing of Underneath Belt Motor Drive Un 18 x 22 .10
175-A Principal Parts of a Lathe—Quick Change Gear...................... 28 x 40 25
175-C | Principal Parts of a Lathe —Quick Change Gear 18 x 22 15
250 How to Become a Machinist—Chart of Rules. . .. .. 12x 18 .10
264 Correct and Incorrect Method for Pointing Screw Drivers. el 853¢ x 1314 .10
524 Using Large Dirillin Lathe. ... ... ..o 12 x 18 .10
533 ReamingintheLathe................. ..., . 3 12x 18 10
540 Knock-out Barfor Lathe Center.....................0onans 12 % 18 .10
551 Measuring with Qutside Calipers. . ................... W Wi J 12x 18 10
558 Shifting Cone Pulley Belt Eat LoD+ o tim wimains ; A 12x 18 .10
559 Shifting Cone Pulley Belt (at bottom)................ o 12 x 18 .10
561 Application of Steady Rest............... ol 12x 18 10
562 Correct Height of Cutter Bit. .. ....................... ; : ; 3 12x 18 ]
568 Setting Inside and Outside Calipers. .. .... ey M SR y 12x18 .10
570 Chuck-Back Thread Cleaner. .. .. N i SRRl R B e R 12x 18 10
590 Setting Outside Calipers to Scale......................... , 12x 18 10
591 Measuring With Inside Calipers . . A 12x 18 10
593 Setting Inside Calipers to Scale.... . ... .. : 12x 18 A0
596 Incorrect Useof Lathe Dog. .. .....ovvnvvrnroeneionnn 12x 18 10
597 How to Remove a Face Plate or Chuck. .. .. 12x 18 10
600 Checking Alignment of Lathe Centers.... ... ... 12x 18 10
606 Chart Showing How to Lace a Belt. .. ... .. 12x 18 10
626 How to Measure Tailstock Setover. . . P 12x 18 10
629 Application of Follower Rest. ... ... ... .. i 8lax 11 10
636 Center Indicator . ......cvuiiuavirmrancinnsas il S 12x 18 10
638 Correct and Incorrect Setting of Tool Holder. . . . ... .. ... ... 12x 18 A0
639 Correct Set-up for Cutting Screw Threads. . . . 12x 18 A0
640 Standard Serew Thread Formulae. . . ... ... 12 x 18 .10
672 Application of Lathe Toals. . .. ... ... .. 1= 14 .10
677 orse Taper Dimension Chart...... ... Il =13 10
742 Emery Wﬁecla for Different Classes of Worl. 12x 18 .10
765 Practical Work Bench—Working Drawing . . . e 12x 18 .10
766 Practical Mechanical Drawing Table—Working Drawing 1Zx 18 10
770 How to Level a Labhe. . ... iiaeamse el e qis aissi s asims sisieiae ve e sivoros 12 x 18 10
777 | Decimal Equivalent Fractionsof anlInch. ... .. ... ... .............. Al 13x19 .10




Blueprints Show Correct Shop Methods

On This Page Are Shown Illustrations of a Few of the Blueprints Listed on Page 26.
Instructors Find Them Valuable for Student Training.

i R
5 BEORLES
AmavE EENT

" Brueprint No. 562, .
‘Corrsct Height of Cutter Bit,

~ Blusprint Ne. 566.
© Position of Turning
Tool Taking Heavy

~ Blueprint No. 537,

How to Remove a Face Plate

or Chuck.

Blucprlnt Na. 593,
ﬁming Inside hlimrs
to Scale.

i © Bluegrint No. 626. o
How to Measure Tailstock Sctover.

; a\ Swing of Lathe
 B—Distince between
Centers
C—Length of Bed
R—Radius, one-half Swing

Blueprint No. T03.
How to Determine tho SIu of a Lathe.

Blueprint No, 561,
Fastening the Work to the Head Spindle,

Blue, int No. 638,
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Blueprint No. 530,
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U. S. Government Uses South Bend Lathes

Over 400 South Bend Lathes
in Government Shops

The United States Government
has bzen a steady customer of the
South Bznd Lathe Works for many
years. The illustration at the left
shows two South Bend Lathes in the
U. S. Airway Radio Laboratory,
Chicago, Illinois.

Fig. 42

S.K.F. Industries

A 9.inch South Bend Underneath
Belt Motor Drive Bench Lathe used
by S.K.F. Industries, one ‘of the
largest manufacturers of ball and
roller bearings in the world. N\

Allen Bradley Company

Two of nine South Bend Lathes in
the shops of the Allen Bradley Com-
pany, one of the leading manufac-
turers of electrical controllers, start-
ers and radio devices.

Fig. 44

South Bend Lathes in Industry

For thirty years the South Bend Lathe Works has furnished back-geared, screw cutting
precision lathes to manufacturing plants, tool and die shops, etc. Pictures above and on
the following page show a few representative installations. More than 80,000 South Bend
Lathes are used in the United States and 96 other foreign countries.

Educators, recognizing the need for industrial type equipment for trades, vocational and

technical training, have installed more than 5,000 South Bend Lathes in their school shops.

v
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South Bend Lathes Popular in Industry

Bendix Products
Corporation

This group of South Bend Lathes
is used for manufacturing small parts
in the Bendix-Stromberg Carburetor
Division of the Bendix Products Cor-
poration at South Bend, Indiana.
More than 40 South Bend Lathes are
used by this organization.

Western Electric Company

Three of twenty-seven South Bend
Lathes in use at Western Electric,
Hawthorne Works. The Western
Electric Company manufacture the
famous Western Electric sound sys-
tem for sound motion pictures.

Fig. 49

o

&

Scintilla Magneto
Company

Sixteen South Bend Tool Room
Lathes ranging in size from 9-inch
swing to 18-inch swing are in use in
the plant of the Scintilla Magneto
Company at Sidney, New York,
manufacturers of Scintilla Aireraft
Magnetos.

Fig. 48

Westinghouse Electric &
Manufacturing Co.

One of a number of South Bend
Lathes used at the East Pittsburgh
Plants of the Westinghouse Electric
and Manufacturing Company, one of
the largest industrial organizations in
the world.



Suggestions on Selecting Shop Equipment
Sizes and Types of Machine Tools for the School Shop

Selecting Correct Equipment for the
school shop is important ause of the rela-
tively high cost of machinery and the great
variety of sizes, types and drives available.
A proper selection of shop equipment will save
considerable money and will improve the facil-
ities of the shop.

How to Drive the Shop Machinery

Two Accepted Methods of driving the
shop machinery are in general use,—Counter-
shaft Drive and Motor Drive. Over 509, of
the machines in use in the industrial plants and
machine shops are driven from a lineshaft and
countershaft. Countershaft drive is practical
and economical because as many as 10 or 20
machines can be driven from one lineshaft.

Individual Motor Drive for each machine
in the shop has been growing in popularity, be-
cause visibility in the shop is improved. The
disadvantages are higher first cost of machines,
and increased operating expense. Safety fac-

The Most Widely Used Tool in the school
shop as well as the commercial shop and plant
is the Back-Geared, Screw Cutting Lathe,
therefore the suggestions listed below apply
specifically to the lathe. The same general
rules apply also to the other machines and
tools in the shop.

Value of the Small Lathe

The modern tendency of the school in the
purchase of equipment is toward smaller ma-
chine units, for example, the 9" and 11" back
geared screw cutting lathes are taking the place
of large machines in many shops.

In one city of over 250,000 using over 300
lathes in the public school machine shops, 607,
are 9" swing, 209 are 11” swing and the remain-
ing 209, are 13", 15" and 16" swing sizes. Of
course, the smaller the unit of equipment, the
lower the price, the less space it occupies, and
the greater the number of students that
can be taken care of. The same plan is being

tors need not be considered since metal work- followed in many other cities and has n
ing machinery does not operate at high speeds.  found practical for educational purposes.
Recommended Sizes of Lathes for School Shops
Listed in the table below are recommendations on the sizes of lathes that have
been found best suited to the several school shops outlined in this bulletin.
Size of Lathe
Type of Shop 9in [i-ia 3-in 15-in 16-in.

Farm Mechanics Shop. ............. __9'::_’_ _-_-. S O e e | ror 16"x8'
Small General Shop. .. ............. 9"x3’ [T | R | 16”8’
Large General Shop. ............... 9"x3’ 11"x4’ ot S 16"x8'
Junior High School Machine Shop. . . . 9"x3" 11"x4 e s =
Senior High School Machine Shop.. . .| ..... 11"x4 13"x5" 15"x5" 16"x6"
Vocational School Machine Shop. ... .| ..... | ..... 13"x6’ 15"x6’ 16"x6"
Electrical Shop ... ............... ; 9"x3" 22V e ] oo S (R o
Auto and Aero Mechanics Shop. . . . . . s on | I 13"x6’ 16"x8’

30

How to Determine the Size of a
Lathe

When selecting the size of lathe for your
work, take into consideration the largest diam-
eter and the greatest length of the work to be
handled as at “A’ and “‘B"’ in the illustration
at left. Then select the lathe that has a swing-
over bed and distance between centers at least
109, greater than the dimensions of the largest
work to be handled.

The size of a Screw Cutting Lathe is de-
termined by the swing over bed “*A”, and the
length of bed “C”. European tool manufac-
turers determine the size of a lathe by its radius
or center distance “R”. What the European
terms an 8-inch center lathe, United States
manufacturers term a 16-inch swing lathe.



@& o
\

MECLOUD UNTON
ELEMENTARY SCHOOL
MTELOUD, CALIF.

Fig. 51. Floor Plan Layout Made for McCloud Elementary School, McCloud, California

Layouts for School Shops

The Layout above is reproduced from the
original tracing which was made for the Me-
Cloud Elementary School, McCloud, Califor-
nia. Over 1,000 school layouts have been pre-
pared in a similar manner. These schools are
located in the United States, Canada, Mexico,
Cuba, Panama, Salvador, Siam, Brazil, Chile,
Argentine, India, Hawaii, Puerto Rico, Philip-
pine Islands, China, and all parts of the world.

Planning a New Shop. Should you desire
the services of our engineering department in
planning a shop, they are available without
cost or obligation. The suggestions of this de-
partment on the most efficient plan of shop
arrangement, lighting facilities, power applica-
tion, location of electric conduit outlets, floor
construction, and other pertinent details, will
be found helpful and valuable.

The Engineering Department,
shown in the illustration at right, is
maintained in our factory at all times
for the development and improve-
ment of the Back-Geared, Screw Cut-
ting Lathe and for the designing of
tools, jigs and fixtures for the produc-
tion and manufacture of lathes.

Our entire facilities are concen-
trated on the development and pro-
duction of the lathe so that these en-
gineers are specialists in machine de-
sign and construction. Their sugges-
tions on shop layouts and equipment
will be found practical and valuable
to anyone planning a shop.

Send Us a Sketch of your shop room giving
length and width of room, height of ceiling,
location of pillars, steam radiators, location of
electrical line and details of any other condi-
tions that affect the shop. Also let us know the
type of shop you are planning and number of
boys in the classes.

We will Prepare a Drawing of the sug-
gested layout showing (1) locations of machines,
(2) size of equipment suggested, (3) quantity of
equipment required. An estimate of the cost
will be made and sent to you along with blue
prints made from this drawing.

Service is Free. There is no cost or obliga-
tion for this service to any instructor, super-
visor, director or other school official. We in-
vite you to take advantage of it when planning
a shop or when re-arranging an old shop.

Fig.52. Engineering Department of the South Bend Lathe Works.
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“How to Run a Lathe”—32nd Edition

A Valuable Text and Reference Book on Lathe Operations

Fig.53. Paper Bound........price 25¢c
Leatherette (as shown)......price 75¢

400 Different Types of Lathe Jobs in
modern machine shop practice are illustrated
and described in this book. Over one and one-
half million copies have been published in the
last 30 years. The book is now in the thirty-
second revised edition.

Used with Machine Shop Course. The
Machine Shop Course, described on pages 20
to 23, refers to operations which are fully de-
scribed in the book, “How to Run a Lathe”.
This book can also be used in the Auto Mechan-
ics Shop, General Shop, Farm Shop, and Elec-
tric Shop for reference and instruction purposes.

Printed in Several Languages. English,
Spanish, Portuguese and Chinese editions of

Competent Authorities say that this is one of the
most complete books written on the care and o
of the Back-Geared, Screw Cutting Lathe. - The book
is 514" x 8", contains 160 pages and more than 300
illustrations.

ration

Fig. 54. Two Sample Pages in
“How to Run a Lathe”

“How to Run a Lathe” have been published.
The Spanish edition is known as “Manual del
Tornero’’. The Portuguese edition is known as
“Como Se Deve Manejar Um Torno.”

Large Industries such as Ford Motor Co.,
Bethlehem Steel Co., New York Central Rail-
road, etc., use “‘How to Run a Lathe’" for ap-
prentice school training. Schools and colleges
all over the world accept it as a text and refer-
ence book in machine shop practice.

Paper Binding or Leatherette. Prices are
quoted below for books with paper binding
and with de luxe leatherette cover. Coin or
stamps of any country accepted on orders
for single copies.

Partial List of Contents

How to Set Up the Lathe
Care of the Lathe

How to Lay Out a Shop

How to Level a Lathe

How to Hang a Countershaft

Operatin

How to Lace a Belt
Reading

Grinding and Setting Lathe Tools

Cutting Screw Threads
Turning and Boring Tapers
Grinding and Milling Work
Chucks and Face Plates
Cutting Speeds of Metals
Calculating Size and Speed of Pulleys Cutting Feeds for Metals
Automatic Feeds
icrometer Calipers

Using Outside and Inside Calipers
Locating Center Holes

Aligning Lathe Centers

Drilling, Boring, Reaming, Tapping
Use of Compound Rest

Table of Decimal Equivalents
Table of Metric Measures

300 Other Shop Kinks

Single Copy and Quantity Prices

Quantities up to 25 copies, postpaid, each. . .

PRICES FOR BOOK “HOW TO RUN A LATHE”

Single copies, postpaid,each. .. ................

Paper Leatherette
Bound Bound
................... ... $0.25 $0.75
S e .25 75
................ .20 .65
.19 s

Quantities 26 to 100 copies, f.0.b. South Bend, each
Quantities 101 to 1000 copies, f.0.b. South Bend, each




Reference Books on Lathe Work

The bulletins listed below illustrate and describe how to handle general lathe work and seven
major auto service jobs according to the latest shop practice followed in successful shops and

plants in the United States,

Thousands of mechanics use these bulletins in their work. Bulletins

are 6" x 9" in size and contain from 8 to 28 pages each. When ordering specify the titles of the
bulletins wanted and they will be mailed postpaid on receipt of price indicated.” Coin or stamps

of any country accepted.

e

How to Grind
Lathe Tool Cutter Bits
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“How to Grind Lathe Tool Cutter Bits" Bulletin No. 35. Ex-
plains in detail how to sharpen various types of cutter bits for
lathe work. 16 pages, size 6”x9”, 50 illustrations. Price post-
paid e Ay T T Rl S A s e 10c

“How to Cut Screw Threads” Bulletin No. 36-A. Explains
various screw thread forms and how to cut screw threads in the
lathe. 24 pages, size 6”x9”, 65 illustrations. Price postpaid,.10¢c

“How to True Armature Commutators and Undercut Mica”
Bulletin No. 2-A. (Automotive.) Contains information on truing
armature commutators and undercutting mica in the lathe. 12
pages, size 6”x9”, 35 illustrations. Price postpaid......... .10c

“How to Grind Valves and Sharpen Reamers” Bulletin No. 1.
(Automotive.) Contains information on refacing automobile en-
gine valves, sharpening valve seat reamers, cutters, etc. 12 pages,
size 6”"x9”, 23 illustrations. Price postpaid..... e el e i L) 10c

“How to Finish Pistons” Bulletin No. 9. (Automotive.) Con-
tains detailed information on finishing semi-machined pistons in
the lathe, reaming and honing wrist pin holes, etc. 12 pages,
size 6”x9”, 31 illustrations. Price postpaid........ O o LT

“How to Make Bushings” Bulletin No. 7-S. Contains informa-
tion on making bushings, lathe mandrels, press fits and running
fits. 12 pages, size 6”x9”, 28 illustrations. Price postpaid...10c

“How to Bore Rebabbitted Connecting Rods” Bulletin No. 6-C.
(Automotive.) Illustrates and describes the latest shop practice
for boring, facing, and finishing rebabbitted connecting rods. 8
pages, size 6”x9”, 25 illustrations. Price postpaid..... vona10e

“How to Test and True Differentials” Bulletin No. 5-A. (Auto-
motive.) Contains information on removing the old ring gear,
testing and truing the ring gear seat, testing bearings of drive
pinions, etc. B pages, size 6"x9", 20 illustrations. Price post-
paid

“How to Machine Flywheels” Bulletin No. 3-A. (Automotive.)
Contains information on turning down flywheels for new starter
ring gears. 8 pages, size 6”x9”, 24 illustrations. Price post-
paid; . s e T AR T T R e an e A T PR {1 1

“How to True Brake Drums” Bulletin No. 4-A. (Automotive.)
Shows how to mount various types of brake drums in the lathe
for truing the drum so that it will be concentric, round and true.
16 pages, size 6”"x9”, 40 illustrations. Price postpaid.......10c

“What to Make in the Lathe” Bulletin No. 34. [llustrates and
describes over 65 useful projects for the home and shop including
tools, grinders, and other useful objects, also various models such
as sleam and gas engines, locomotives, airplanes, etc. 28 pages,
size 6"x9”, 75 illustrations. Price postpaid.......... e L1

“Motor Mechanics Handbook No. 33-D.” (Automotive.) Illus-
trates the use of the lathe in automotive service work. 24 pages,
size 6”x9”, 70 illustrations. Mailed postpaid, no charge.

“The Home Workshop” Handbook No. 11-W. Shows a number
of illustrations of excellent home workshops, hobby shops, etc.
Also contains many good shop kinks, rules and tables, etc. 24
pages, size 6"x9”, 70 illustrations. Mailed postpaid, no charge.
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Fig. 56. Apprentice Training Group at Work in the Bendix-Stromberg Co. Plant

Industrial Apprentice Training

Most machinists and toolmakers in American industry today received their early
training as apprentices, working under shop foremen in the production departments and

tool rooms by agreement with the plant or shop owners and executives.

Industry has

been compelled for many years to train its own men in order to be assured of a sufhicient

supply of skilled help in later years.

A few firms having their own apprentice depart-

ments are listed below. Brief descriptions show how these departments are operated.

Cleveland, Cincinnati, Chicago & St. Louis Ry. Co.

United Shoe Machinery Corp.
General Motors Corporation
Atchison, Topeka & Santa Fe Ry. Co.
Westinghouse Elec. & Mfg. Co.
National Cash Register Co.

General Electric Co. Apprentice Dept.

Supplied by Roy E. Ellis, Supt. of Apprentices

Apprentice Department was organized Sep-
tember 1901, has graduated over 1800 men in
machinist, toolmaking, pattern making and
other trades. The course offered to machinist
apprentices is one that has proved the most
popular and is most essential to the electrical
industry. High School students required to
spend three years on course; less than High
School grade must spend four years. Theory
of the trade combined with actual shop prac-
tice in the plant are the basis of each course.

Reo Motor Car Co. Apprentice Dept.
Furnished by Arthur F. Avis, Supt. of Apprentices

This company has had apprentice training
since company was first organized in 1904, The
length of the training period varies from 214 to
314 years according to age and previous educa-
tion of the student. Actual shop work is care-
fully correlated with training theory. Grad-
uated over 400 men since 1916 and still have
most of these graduates in their employ, most
of whom attained ranking positions in the com-
pany as superintendents, foremen, engineers,
designers, and sales executives.
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Studebaker Corp.
International Harvester Co.
Ford Motor Car Co.
Bethlehem Steel Corp.
Delco Remy Electric Corp.
Bucyrus Erie Co.

Cooper Bessemer Corp. Apprentice Dept.
Mt. Vernon, Ohio

A successful apprentice program has been in
force with this firm for many years. Students
must be 18 years old, physically fit, mechani-
cally inclined and of good character. Course re-
quires 7200 hours or about three years in the
shop and classroom. Classroom work is given
at the plant. Shop work is given separately
from the regular production departments.
Careful grading of all students shows their
progress and permanent records are kept on
hand for later classifying each graduate.

Warner & Swasey Co. Apprentice Dept.
Cleveland, Ohio

This department was organized in 1911 and
has been an important factor in the company
policy. Classroom instruction in subjects of
immediate and practical value is given four
hours each week, and for allied subjects and
advanced studies the apprentice is urged to
take outside courses in night schools. Graduate
apprentices include Works Manager, Super-
intendent, Assistant Superintendent, Foremen,
Draftsmen, Inspectors, Sales Executives, and
Demonstrators in the employ of the company.



A Few Views of Industrial Apprenticeship Classes
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Fig. 57. Apprentices in Apprentice Fig. 58. Apprentices Working on Lathes in
Training Machine Shop of the Reo Machine Apprentice Training Room, General

Motor Company, Lansing, Michigan. Electric Company, Schenectady, New York.

. . o — 4 e s
Fig. 59. Apprentices Getting Actual Shop Ex- Fig. 60. View in One Corner of
perience by Working in the Training Shop of the Training Department, Westing-
Warner Swasey Company, Cleveland, Ohio. house, Pittsburgh, Pennsylvania.

Sy =5 S
Fig. 61. Apprentice Training De- Fig. 62. Machine Apprentices Getting their
partment, Cooper-Bessemer Com- Training in the Training Shop of Delco-Remy
pany, Mt. Vernon, Ohio. Corporation, Anderson, Indiana.
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Some Well Equipped School Machine Shops

Fig. 63. Above—Mobile,
Alabama, High School. 6
South Bend Lathes are used
in Mobile Schools.

Fig. 64. Above —West Side
High School, Denver, Colo-
rado. 22 South Bend Lathes
are used in Denver Schools.

Fig. 65. Right—Barret Jr.
High School Shop, Columbus,
Ohio. Columbus Schools use
87 South Bend Lathes.

Fig.66. Left—Goff Jr. High
School, Pawtucket, R. L
Pawtucket School Shops use
9 South Bend Lathes.

Fig. 67. Below—Baltimore,
Md., Polytechnic Inst. uses
14 South Bend Lathes in this

Fig. 68. Above—Reading,
Pa., High School. 47 South
Bend Lathes are used in
Reading School Shops.




Fig. 69. Above—Jackson In-
termediate School, Detroit,
Mich. 359 South Bend Lathes
in Detroit Schools.

Fig. 70. Above—Springheld
Tech. High School, Spring-
field, Mass. 55 South Bend
Lathes in Springfield Schools.

Fig. 71. Left—Elkhart High
School Machine Shop, Elk-
hart, Ind. Elkhart Schools
use 10 South Bend Lathes.

Fig. 72. Right—Woodward
Technical High School, Tole-
do, Ohio. 41 South Bend
Lathes in Toledo Schools.

Fig. 73. Below—Washington
High School, Boston, Mass.
34 South Bend Lathes are
used in Boston Schools.

Fig. 74. Above—0Omaha,
Nebraska, Technical High
School. 16 South Bend
Lathes are used in Omaha
Schools



South Bend Lathes in Other Lands

Fig. 75. Escuela de Artes Y Oficios, Panama, Fig. 76. Wanganui Tech. College,
R. P. 17 South Bend Lathes are used in Panama Wanganui, New Zealand. 3 South
School Machine Shops. Bend Lathes in this College.

=) e, d LTS : el RS R i - L -
Fig. 77. Honolulu, Hawaii, Voca- Fig. 78. Ecole Technique de Hull, Quebec,
tional School. 5 South Bend Lathes Canada. 6 South Bend Lathes are used in the
are used in Honolulu Schools. Machine Shops of Hull Schools.

G ; G i AR Al LI e i i
Fig. 79. Montreal Technical School, Montreal, Fig. 80. Escuela Central Agricola de
Quebec, Canada. Montreal School Shops are Guanajuato, Celaya, Guanajuato,
using 22 South Bend Lathes. Mexico uses a South Bend Lathe.
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The Story of the Lathe
The First Type of Lathe

The origin of the lathe is unknown. Old wood cuts and paintings
dating back several hundred years show crude methods of fabricating
various materials including the crude tree lathe shown at the right, for
turning wood. The part to be turned was held between two trees “‘on
centers” and rotated back and forth by an ingenious method. An over-
hanging tree was bent down over the job and a rope fastened to the tree
tip. This rope was then wound around the work and looped to receive
the operator’s foot or a long stick. The spring tension of the tree trunk
woulzf cause the work to rotate in one direction while the operator's
weight on the lower end of the rope rotated the work in the opposite 2 -
direction. Fig. 81. The Tree Lathe

Turning Lathe in India

Primitive methods of turning wvarious
materials are still in use in remote parts of the
world. The illustration here shows two natives
of the Punjab in India turning small spindles of
wood by a very old method. One man holds
the chisel and forms the work while a coolie
furnishes the power for turning. As will be
seen, a thong or rope is wound two or three
times around the work and the ends grasped
in the two hands. By a see-sawing motion the
i I work is rotated for turning, first one way and

Turning Wood by Hand and Foot then the other.
Power in India 1933

Fig. 82.

The First Screw Cutting Lathe

The early lathes were used mostly for wood machinery used in industry. Without the
turning and it was not until metals came into  lathe our great industrial progress of the past
prominence that the screw cutting lathe was century would have been impossible.
developed. The earliest known screw-cutting |
lathe was built in France about 1740. Then
Henry Maudslay, an Englishman, built the
lathe shown at right in 1797.

The Screw Cutting Lathe is the oldest, and
most important of all machine tools. From it
were developed all other modern machine tools.
The lathe made possible the building of the
steamboat, the locomotive, the electric motor, |=e=
the automobile, the airplane, and all kinds of Fig. 83. The Maudslay Lathe 1797

20th Century Lathes

The first screw cutting lathes were operated by a treadle ar-
rangement similar to that shown at the left. The invention of
the steam engine made it possible to operate the primitive
machines of that time by “engine” power, hence the name of
Engine Lathe.

Even today in remote parts of the world many foot power
lathes with modern features in every way are being used.
High costs of power and fuel cause the operators to cling
to the old methods even in otherwise modern surroundings.

The lathes of today are no different in basic principle from
the lathes of a hundred years ago. Improved design, better
materials, better workmanship, and more skilled handling in
manufacturing have made the 1937 models far superior to the
older type lathes. Industry and modern development along
mechanical lines are still dependent upon the basic back-
Fig. 84. The Foot Power Lathe geared screw cutting lathe.
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Fig. 85. 9" x 3’ “Workshop’’ South Bend Precision Bench Lathe, with Horizontal Motor Drive

and Regular Lathe Equipment

9-inch “Workshop” South Bend Bench Lathe

A Back-Geared, Screw Cutting Metal Working Precision Lathe
Practical for the Junior High School Shop

The 1937 Model 9-inch “Workshop' South
Bend Lathe is the ideal tool for the Junior High
School Shop because it is easy for boys of
Junior High School age to operate, being small
in size and of simple construction.

The “Workshop'" Lathe is supplied in bench
and floor leg models. The drives furnished in-
clude: countershaft drive, horizontal motor
drive, and underneath motor drive. Any model
can be supplied in bed lengths of 3,314, and 4 ft.

Standard screw threads from 4 to 40 per
inch, right or left hand, including 1114 pipe

“Workshop” Lathe Features

Back-geared headstock, six spindle speeds
Twin gear reverse for threads and feeds
Compound rest graduated 1807

Tailstock has 5;” set-over for taper turning
Micrometer graduations on feed screws
Automatic longitudinal power feeds to carriage
Precision lead screw for screw thread cutting
Three V-ways and one flat-way on lathe bed

thread, can be cut on this lathe. Precision
thread gauges, taps, tools and dies may be made
to the most exacting specifications.

Hundreds of machine operations, such as
turning, threading, boring, facing, drilling, ete.
can be done on this lathe. Special work such as
milling, grinding, etc. can also be done when
the lathe is equipped with attachments of
which there are thirty-eight in the line.

Description, illustrations and prices of the
“Workshop'’ Lathe will be found in Catalog
No. 15-K, mailed on request.

“Workshop” Lathe Specifications

Swing lover bed .o Lciaiis Daa s s i d 94"
Swing over carriage...............0.aann 515"
Collet Capacity. .. cosvramnrsonon &” up to Yo"
Hole Through Spindle. ..........cvcvvevennn "
Screw thread cutting range....... 4 to 40 per in.

Spindle Speeds. .39, 68, 122, 202, 353, 630, R.P.M.
Head and tail spindle centers. ..No. 2 Morse Taper
Size of motor used 14 H.P.

Write for No. 15-K “Workshop” Catalog Describing the Above Lathe.
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Fig. 86. Cat. No. 415-YA, 9”x 3’ “Workshop” Motor Driven Precision Bench Lathe, complete as
(Ship. wt. crated 320 lbs.)..... T b S e ... $116.00

9” “Workshop” Horizontal Motor Drive Lathe
For the Junior High School Shop

The 1937 Model 9-inch ‘““Workshop”
South Bend Bench Lathe is popular for use
in Junior High School Shops and is also
widely used in manufacturing plants, ga-
rages, laboratories, home workshops, and
experimental shops where the finest type
of back-geared, screw cutting precision
lathe is required.

The Adjustable Horizontal Motor Drive,
shown in Fig. 87, is practical, convenient
and efficient. The countershaft has belt
tension adjustment for both cone pulley belt
and motor belt. A quick release for cone
pulley belt tension permits easy shifting of
the belt for changing spindle speeds.

Improved Features include back-geared
headstock, ball thrust bearing for spindle,
precision lead screw, compound rest, etc.

Regular Equipment included in price of
lathe consists of: Graduated compound rest;
face plate 5-inch dia.; forged steel tool
post; two centers, headstock spindle sleeve;
wrenches; set of ) A
change gears for
screw thread cut-
ting; compound
gearing for auto-
matic longitudinal
power feeds; in-
stallation plan and
book, “How to
Run a Lathe.”

BELT TENSION
ADIUSTMENT

For More Com-
plete Information
write for catalog
No. 15-K, mailed

on request.

e

Fig. 87. End View of Adjust-
able Horizontal Motor Drive
Countershaft

Prices of 9-inch “Workshop"” Adjustable Horizontal Motor Drive Lathes

9-inch “Workshop" South Bend Bench Lathe with Gradu-| 97x3" 9"x3Ve’ | 8"x4’ | 9”xdly’
ated Compound Rest and Lathe Equipment, but less

Motor Drive Equipment and Bench®. ............... Al $85.00 $97.00 $109.00 $126.00

MOTOR DRIVE EQUIPMENT
Motor Drive Equipment consists of: Adjustable Type Horizontal Counter-

shaft; H.P. SLurl-StoQ Reversing Split-Phase Motor, 1725 R.P.M.

(1-ph. &0 ev., A.C. 110-V.); V-Groove Pulley for Motor: Drum Re.

versing Switeh (Style R-12); Bracket for attaching Switch to Lathe;

V-Belt, Motor to Drive Unit; Flat Leather Belt and Laoing. . ... 31.00 31.00 o 3_l.llﬂ 31.00
Net Factory Price, Lathe with Motor Drive Equipment...... $116.00 $128.00 $140.00 $157.00
Catalog Number, Tathe with Motor Drive Equipment. ... No, 415-YA | No, 415-ZA | No. 415-AA | No. 415-RA
Code Word, Lathe with Motor Drive EQUIDIOENL. v vvuoninninnvninnenn _ Magla Mahik __ Manaf _ Mandi
Distance Between Spindle Centers of Lathe.................... e 17 inches 23 inches 29 inches 35 inches
Shipping Wt., Lathe and Motor Drive L [ SR e e 320 1bs. 345 1ba, 370 Ibs. 20 1hs.

'Eua prints of frame and cabinet benches furnished free on request,

ices of lathes with instant reversing 14 H.P., A.C,

41

or D.C. motors on request.




/ Operates

/ from
Lamp
Socket

{ _I‘n.

i

Fig. 88. Cat. No. 115-YB, 9” x 3’ “Workshop” Underneath Belt Motor Drive Bench Lathe. ...$155.00

9” “Workshop” Underneath Motor Drive Lathe

A Very Popular Motor Drive Bench Lathe for the School Shop

The 1937 Model 9-inch “Workshop”
Bench Lathe illustrated above is the same as
lathes shown on preceding pages, except
for necessary alterations in the headstock
and bed to accommodate the underneath
motor drive. The hinged cone pulley cov-
er may be raised for belt shifting.

Junior High School Shops use this lathe
in batteries of 4, 8, 12 and more on a sin-
gle large bench. The lathes are placed
back to back, making a compact, smooth
running unit. This lathe is also recom-
mended for General Shop, Farm Shop,
Electrical Shop and Laboratory.

Motor Drive Unit is bolted under the
bench top. The cone pulley belt tension
is released for shifting the belt by moving
the crank handle A" to position "B."”
Any desired belt tension can be obtained
by adjusting the turnbuckle “C."”

Hardened Headstock Spindle is regular
equipment onUnderneath Motor Drive Lathes.

Regular Equipment included in price of
lathe consists of: Graduated compound rest;
face plate 5-inch dia.; forged steel tool
post; two 60-degree tool steel lathe centers,
No. 2 Morse Taper; hardened and ground
headstock spindle; headstock spindle sleeve;
wrenches, set of change gears for screw
thread cutting; compound gearing for auto-
matic longitudinal power feeds; installation
plan and book, “How to Run a Lathe.”
Bench is not included in price.”

Electrical Equipment included in price
consists of: Underneath belt motor drive
countershaft complete with 14 H.P., 1725
R.P.M. 1| ph. 60 cycle, A.C. 110-volt start-
stop reversing motor, reversing switch,
motor pulley, belting, and wire for connect-
ing motor to switch.

Prices of 9-inch “Workshop” Adjustable Underneath Belt Motor Drive Precision Bench Lathe

Length | Distance

Swing Hole Collet Swing Size Approx. Price
Over o Between | Through | Capacity | Owver of Ship., Wt. Cat, Code | F0O.B
Bed Bed Centers Spindle | /" up by |Carriage| Motor | Crated No. Word Fa{ctbr.y

Inches Feet Inches Inches 64ths to | Inches H. Pounds
914 3 17 EA 164 515 1% 340 115-YB | Edhar | $155.00
91y 314 23 B 15” 5 1//3 1 365 115-ZB | Edhiz | 167.00
914 4 29 a4 15+ 51 1 390 115-AB | Edhof | 179.00

*Blue prints of frame and cabinet benches furnished free with lathe on request.

Prices of lathes with instant reversing 14

H.P., A.C. or D.C. motors on request.
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Fig. 89. Cat. No. 17-C, 16"x6’ South Bend Quick

Change Gear Countershaft Driven Lathe. .$657.00

9”to 16” South Bend Countershaft Driven Lathes

Quick and Standard Change—Back-Geared Screw Cutting Lathes

The South Bend Back-Geared, Screw Cutting
Precision Lathe has tool room accuracy, power
for heavy cuts and the latest mechanical fea-
tures. It can be supplied in either the Quick
Change Gear type, or in the Standard Change
Gear type. For lathe specifications see page 46.
Features described below do not apply to 97
Junior and 9” “Workshop” Lathes.

Back-Geared Headstock is hand-scraped to
lathe bed; has three-step cone pulley on 9 and
11” lathes, providing six spindle speeds, three
direct and three back-geared. A four-step cone
on 137 to 16” lathes provides eight spindle
speeds, four direct and four back-geared; has
wrenchless bull gear lock; spring latch reverse.

Phosphor Bronze Bearings for headstock spin-
dle are line-bored and lapped to a perfect bear-
ing, and are adjustable for wear.

Headstock Spindle is made of high carbon
steel, finish ground. Has a hole its entire
length for machining rods and bars.

Lathe Bed is 509 steel,
and reinforced by box braces

The Gear Box on Quick Change Gear Lathes
provides 48 changes for cutting standard screw
threads, right or left-hand, from 2 to 112 per
inch, including 1114 pipe thread.

heavily constructed
its entire length.

Standard Change Gear Lathes have independent
change gears instead of the guick change gear
box for operating the automatic feeds and for
cutting screw threads, right or left-hand, from
4 to 40 per inch on 9” and 11” lathes and from
2 to 40 per inch on 13” and 16” lathes.

Regular Equipment consists of: Double friction
countershaft; large* and small face plates; tool
post; thread cutting stop®; two 60° lathe centers;
spindle sleeve; wrenches; change gears  with
Standard Change Gear Lathes: installation plan
and book, "How to Run a Lathe.”
9-inch “Workshop” and

*Not supplied for

Apron has automatic cross feeds and auto- Junior Lathes; prices on request.
matic longitudinal feeds. Half-nuts and
lead screw are used only for screw thread Popular Sizes of Countershaft Drive Lathes
cutting. An automatic safety device
prevents engaging half-nuts and auto- i Distance | Approx. | Quick Change |Standard Change
matic feeds at the same time. (9-inch Bize Between Weight - A —
Junior and 9-inch “Workshop” Lathes faotrhe Centers Crated Cat, Net Cat Net
have hand operated cross feed and half- _ ™ « Inches _P“‘;E‘gls T“:} “I'll'""" _...1\_"-'-3 smjc:o_
T itudi jage.: *07X3" WS, 17 Not Made 15-YBW, § 97.
nu longit:dma] feed to carriage.) & ,,xt, }[\F.SA :Im‘i 350 R.m_ %#n::u '252'1,3""' ;.‘;égg
ilst a i = "0'x3’ Jr. 3% 427 Yot Made - .
! '1':.-:: stock has set over for taper tutn_ gt 375 77 Not Made 3A 23500
ing; graduated spindle; double plug spin *)rxg’ 163 188 9-¥ |$320.00 | 7.y 280.00
dle ]o;ké.‘ E\i{or:ﬁ l_aptte_r gcenler, hardened, -9::,‘;» g;:};‘ ;32 I?i g;ggg 7-A X
groun na self-ejecting. 117x4" b | a5 - B 10-A 353.00
13"x5* 28 1110 13-B 478.00 | 12-B 423.00
Compound Rest is graduated 180° and 13"x6" 40 1160 13-C | 495.00 | 12.C 0.00
swivels to any angle. Compound rest 155" 241 1575 14-8 559.00 | 21-B .00
screw and cross feed screw have microm- 16" 28" 36 1830 14-c 579.00 | 21-C 514.00
ter graduated collars 16"x6 34 1875 17-C 657.00 | 23-C 582.00
5 g 2] : 16”x8" 58 2035 17-E_ | 701.00 | 23-E 626.00

Precision Lead Screw is made of spe-
cial carbon steel and has coarse pitch

Acme thread. Prices

*If floor legs are not wanted deduct $10.00 from price of Junior
and 9-inch Lathes,

“Waorkshop'* Lathe has bench legs.

of lathes in other bed lengths on request,
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Fig. 90.
complete as shown, but less benc

Cat. No. 409-YN, 9"x3’ Il;lurizontal Motor Drive Quick Change Gear Bench Lathe

O perates
from
Lamp

$333.00

9-inch South Bend Bench Lathes

With Adjustable Horizontal Motor Drive

South Bend 9-inch Swing Bench Lathes are made in Quick Change Gear,
Standard Change Gear and Junior Types, in addition to the 9-inch ""Work-

shop” Lathes shown on the preceding pages.

Catalogs giving complete

information on the various models of lathes will be mailed on request.

The Quick Change Gear 9-inch Bench
Lathes have full quick change mechanism,
providing 48 changes for cutting right and
left hand screw threads from 2 to 112 per
inch, and also a wide range of power longi-
tudinal carriage and power cross feeds.
Apron has worm drive and friction clutch
for operating power carriage feeds.

The 9-inch Junior Bench Lathes have the
same headstock, tailstock and bed as the
Standard and Quick Change Gear Lathes,
but the apron design is similar to that of
the 9-inch “"Workshop” Lathes shown on
preceding pages. Change gears included in
price of lathe permit cutting right and left
hand screw threads from 4 to 40 per inch.
Lead screw and half-nuts are used for power
longitudinal carriage feeds.

Hardened and Ground Headstock Spindle
is included as regular equipment in the
price of these lathes as shown below.

The Standard Change Gear Lathes are
exactly the same as the Quick Change Gear
Lathes except that instead of quick change
mechanism, change gears furnished permit
cutting right and left hand screw threads
from 4 to 40 per inch. Gearing is supplied
for automatic power feeds.

Operates
from

Lamp

Socket

Fig. 91. Cat. No. 422-YN, 9”x3’ Horizontal
Motor Drive Bench Lathe, less bench. .$227.00

Net Factory Prices of 9-inch Adjustable Horizontal Motor Drive Bench Lathes

Weight
» Distance Crated 9” Junior Lathes 9” Quick Change |9” Standard Change
Size Betvween Pounds
of Centers —
Lathe | Inches | v |si0and| © C Cat
0 td. an at. 5 at. : at. {

Jr. Quick No. Frice No. Laice No. Fiies
97x3’ 1635 416 471 422-YN $227.00 | 409-YN $333.00 407-YN $292.00
97x3 1467 213 441 496 422-ZN 237.00 | 409-ZN 343.00 407-ZN 302.00
9"xd4’ 2734 466 521 422-AN 247.00 | 409-AN 353.00 407-AN 312.00
9"x4 %’_ - 3435 491 = 546 422-RN 257.00 | 409-RN 363.00 407-RN 322.00

Prices above are for lathes equipped with 1§ H.P., 1-phase, 60 cycle, 110 v. start-stop type reversing

motor.

Prices of lathes with instant reversing A.C. or D.C. motors available upon request.
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Pedestal Adjustable Motor Drive Lathes
in standard and quick change gear types
are recommended for shops requiring an
efficient motor driven lathe at a moderate
price. All sizes of lathes, 9-inch swing to
16-inch swing inclusive, can be supplied
with this new drive. Write for a catalog.

The Pedestal Motor Drive permits plac-
ing the lathe in any position in the shop.
Adjustment is provided for taking up belt
stretch. V-belts enclosed in a guard trans-
mit power from motor to countershaft. A
belt tension release lever permits easy shift-
ing of cone pulley belt.

Fig. 92. Cat. No. 912-B, 13”x5’ Standard Change Gear Pedestal
Adjustable Motor Drive Lathe, complete as shown $

9-Inch to 16-Inch Pedestal Adjustable
Motor Drive Lathes

A Popular Priced Lathe for the School Shop

Electrical Equipment
included in price o
lathe consists of: Ped-

estal Adjustable Mo-
tor Drive, reversing

. Fig. 93. End View of
mc_'tor’ _r?verslng Pedestal Adjustable
switch, wiring an Motor Drive
belting.

Regular Equipment consists of large® and
small face plates, tool post, thread cutting
stop,* spindle sleeve, wrenches, gear box or
loose change gears, installation plan and
book, “How to Run a Lathe.”

*Not supplied with 9-inch “Workshop"

or Junior Lathes.

Net Prices of Popular Size Pedestal Adjustable Motor Drive Lathes

Swing |Length [Distance| Size |Approx Quick Change Gear;Lathios Standard Change Gear Lathes
Over of |Between| Motor [Weight Code | 3-Phase | 1-Phase | ... Code |3-Phase | 1-Phase Di
Bed | Bed |Centers| Used |Crated|[Catalog Word BU-Cvclet'.U-C(gclc Direct ||(atalog| Word [60-Cycle§0-Cycle| Jirect
Inches | Feet | Inches | H.P. |Pounds{Number| for AC. | AC. |Current|nNymber| for | AC. [ A.C. Current
2 Lathe | Motor | Motor | Motor Lathe | Motor | Motor Motor
9L WS 3 17 | 4 440 Not Madle 915-Y | Harob $141.007]
ol W8 4 29 Y 490 Not Mad|e 915-A | Hemir 165.007]
*914 Jr. 3 1634 i E 505 Not Madle 922-Y | Mahac |$273.00 | 288.00 |$280.00
*alg Jr. 4 2734 i 555 Not Mad e 022-A | Majad | 293.00 | 308.00 | 300.00
01 3 1634 1y 560 || 900-Y | Cegek | $378.00 |$393.00 |$385.00 || 907-Y | Birol | 338.00 | 353.00 | 345.00
"9l 4 2733 4 610 || 909-A | Cerul | 398.00 | 413.00 | 405.00 || 907-A | Bivil 358.00 | 373.00 | 365.00
1135 4 24 14 863 || 911-A | Melon | 469.00 | 486.00 | 477.00 || 910-A |Hebos | 424.00 | 441.00 | 432.00
1314 5 28 i 1255 || 913-B | Ravel | 570.00 | 589.00 | 583.00 || 912-B |Rolex | 515.00 | 534.00 | 528.00
1314 6 40 3 1305 || 913-C | Roser | 587.00 | 606.00 | 600.00 || 912-C | Rezob | 532.00 | 551.00 | 545.00
1514 5 2414 1 1735 || 914-B | Tinuk | 861.00 | 673.00 | 738.00 || 921-B | Tanat | 596.00 | 608.00 | 673.00
1544 6 a6la 1 1810 || 914-C | Tixap | 681.00 | 693.00 | 758.00 || 921-C | Tapom| 616.00 628.00 | 693.00
1614 6 34 1 2165 || 917-C | Lapin | 763.00 | 775.00 | 840.00 || 923-C | Pirel | 688.00 | 700.00 | 765.00
1614 8 58 1 2325 || 917-E | Larag | 807.00 | 819.00 | 884.00 || 923-E | Pabit | 732.00 | 744.00 809.00

+*“Workshop” Lathes supplied with Start-Stop Reversing A.C. Moter (1-Ph., 60-Cy.,' 110 V.).

*If Start-Stop Reversing Motor is desired, deduct §12.00 from price of 3-Phase,
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(Patented)
Fig. 94. Cat, No. 113-B,
With Chip Pan, $682.00

13"”x5’ Underneath Belt
Less Chip Pan

Motor Driven Quick Change Gear Lathe,
$651.00

South Bend Underneath Belt Motor Driven Lathes

Quick Change Gear and Standard Change Gear Precision Lathes

The South Bend Underneath Belt Motor Driven
Lathe is a compact, self-contained unit with a
powerful and efficient motor drive fully enclosed
within the cabinet leg under the headstock. It
has the accuracy and precision for general ma-
chine work, screw thread cutting and for doing
the finest class of tool work.

Regular Equipment consists of: Large face
plate*; small face plate; tool post; thread cut-
ting stop*; two 60° lathe centers; spindle sleeve;
change gears with Standard Change Gear Lathes;
wrenches; lag screws; washers; installation plan
and book, “How to Run a Lathe.” *Not supplied
for 9-inch Junior Lathes, prices on reguest.

Electrical Equipment consists of: Motor drive

Specifications of South Bend Lathes,

mechanism mounted in cabinet leg under head-
stock; instant reversing motor; drum reversing
switch; wiring enclosed in metal conduit; V-belts,
motor to drive pulley; double ply flat leather
belt and wiring diagram blue print.

LATHE FEATURES

Back-geared headstock:

Gives 6 spindle speeds on 9" and 11" Lathes.

Gives 8 spindle speeds on 13" to 16" Lathes.
Automatic cross feed, automatic longitudinal feed.
Hollow spindle made of special carbon steel.
Phosphor bronze bearings for headstock spindle.
Graduated compound rest swivels to any angle.
Tailstock has set-over for taper turning.
Micrometer graduated collar on cross feed and

compound rest feed screws.

9-inch to 16-inch Swing, inclusive

Specifications of Lathes

Swing over bed
Swing over carriage. ... ...
Hole through spindle. .
Spindle speed range R.P.M. (Motor Drwan)
Spindle nose diam. and threads. . ............ ... ..
Lathe centers, Morse taper
Lead screw Acme thread, diam. and threads. .
Screw thread cutting range (Standard Change)
Screw thread cutting range (Quick Change). .. ..
Angular travel compound rest top
Tool cross slide travel . . . ..........
Size of motor used
Power to reduce steel shaft in one cut. .. ..

9-in. 11-in. 13-in. 15-in. 16-in.
Lathe Lathe Lathe Lathe Lathe
9l in. | 111§ in. 13%in. 15/{|n. 1614 in.
51L% in. 7 in. 8l{ in. | 107§ in. | 111§ in.
3 in. 7% in. 1in. 1} in. | 13gin.
41-638 36-548 29-646 20-574 18-592
1148 | 15¢—8 | 174—8 | 214"—6 | 235—6
No. 2 No. 2 No. 3 No. 3 0, 3
3~ 8 | 16"—8 1"—6 | 114—6 | 124" 6
.| 4 to 40 | 4 to 40 | 2 to 40 | 2 to 40 | 2 to 40
.|2to112 [ 2to 112 | 2to 112 | 2 to 112 | 2 to 112
2in. 254 in. 34 1n. 314 in. 434 in.
7 in. 8in. 9 83 in. | 10 in.
{HP. | XH.P. | ¥ H P. 1 H.P. 1 H.P.
3% in 14 in. 9% in. 1L¢ in. 34 in.
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Features of Underneath Belt Motor Drive Lathe

Applying to All Sizes of South Bend Underneath Belt Motor Drive Lathes

Drive Mechanism enclosed within cabinet leg.
Spindle cone pulley completely enclosed.
Underneath belt drive to lathe spindle.

V" driving belts from motor.

No overhead obstructions—clear vision.

No exposed belts, pulleys or gears.

Silent, powerful and efficient in operation.
Independent adjustments for belt tension.
Safety devices on working units.

Increased Power and efficiency.

The Underneath Belt Motor Drive Lathe is new in design,
modern in appearance, powerful and noiseless in operation.
Motor and drive mechanism are completely enclosed within
the cabinet leg under the headstock. A cover on the head-
stock encloses the spindle cone pulley.

The General Construction and Design of the Underneath
Belt Motor Drive is the same for all sizes of South Bend
Lathes, 9-inch to l6-inch swing, inclusive, varying only in
dimensions, ete., for each size lathe.

Powerful and Efficient in Operation. Smooth, even power
is transmitted by direct belt drive to the headstock cone
pulley. Multiple V-belts supply the power from motor to the
lower drive cone pulley. There are no exposed belts, pulleys
or gears. This modern method of driving the lathe spindle
is quiet, efficient and powerful.

Permits Clear Vision. The absence of overhead obstruc-
tions provides clear vision over the entire room and permits
the most efficient lighting.

The Motor and Drive Unit are mounted on a cradle which
is pivoted within the cabinet leg so that the entire mechanism
may be raised or lowered by means of the belt release erank
on the front of the cabinet leg. The lower cone pulley shaft
bearings are equipped with ring oilers with large oil wells,
providing thorough lubrication.

Belt Easy to Shift. The belt release crank on the front
of the cabinet leg permits shifting the belt
from one step of the cone pulley to an-
other for changing spindle speeds.

Belt Tension Adjustments are provided
- both for V-belts and flat leather balt.

Reversing Motor and Switch
The Underneath Belt Motor Drive Lathe

is equipped with an instant reversing mo-

Fig. 95. Drum tor and drum reversing switch which pro-  Fig. 96. Front View of Lathe with

Type Reversing vide for instant starting, stopping and Door Cut Away. Showin Arrange-
Switch reversing of the lathe spindle. ment of Driving Mecﬁanism

Net Prices of South Bend Underneath Belt Motor Drive Lathes
Prices Include Lathe Equipment, Instant Reversing Motor, Reversing Switch and Belting

. x | ick

E{m‘ing Len?th !Eist::neol H:;;e "‘,‘}m";"w Quicl Ch;r;;g:mt;‘.:salr ;:tzzs I| T:andard ;:I;a}nna ]:ileaI:hL::hes___

Jver 0 etween| o eight = ol et Di ~thase | 1-F'ha N

Bed Bed | Centers | Motor E]r:nl{'-d ! Su:'n;wr g,%‘ii G{I‘Cgl:le GO;\(;(_\:’EIG Cl:rr:?ccrftf g?;‘;ﬂngl Ef‘dﬁ G{):\Cyclcjﬁﬂ:\(‘gcl ({;Irrre:r:‘t

. v ? 3 .C. .C. 1 erl Wor A.C, A.C,

Inches | Feet | Inches | H.P. |Pounds Motor | Motar | Motor | Motor l Matar | Motor
05 W ~.| | | | | Not M:}.(l!_e | | | Not Madle
04 W.s| LY Not Madle [ Not Madle
101 Jr. 3 1634 | b 740 Not Mudlc | | 122-Y | Facir | $310.00 | $325.00 | $317.00
folgdr. | 4 | a7 | 3 | e Not Madle 122-A | Facut | 330.00 | 345.00 | “337.00
1014 3 1634 | 14 795 || 109-Y | Binug | $415.00 | $430.00 | $422.00 || 107-Y | Bagim | 375.00 | 390.00 | 382.00
104 4 | 2% | 34 | 845 [ 109-A |Ripxo | 435.00 | '450.00 | 442.00 | 107-A |Bagos | 305.00| 410.00| 405.00
1% 4 | 24 | s | 965 111-A |Bimuf | 532.00| 549.00 | 540.00 || 110-A | Badti | 487.00| 504.00| 485.00
1314 5 | 28 % | 1510 || 113-B | Beeno | 651.00| 670.00| 664.00 | 112-B | Bacik | 595.00| 615.00 | 609.00
1314 8 | 40 3 1560 | _'}_I?;—G Bedme| 668.00 | 687 00| 681.00 || 112-C | Bacmo| 613.00| 632.00 626.00
1514 & | 2414 1 1995 | 114-B | Bayba | 769.00 | 809.00| 851.00 | 121-B Babsf | 704.00| 744.00 | 786.00
15 | 6 |ﬂ]_ 2070 || 114-C | Bayee | 789.00 | 829.00 | 871.00 | 121-C | Babub | 724.00 | 764.00 | 806.00
1614 [} | 34 1 2300 || 117-C | Bapvo | 869.00 | 90900 | 951.00 || 123-C | Babes | 794.00 | 834.00| 876.00
1614 8 | 58 | 1 | 2460l 117-F [Barvo | 913.00| 953.00| 90500 | 1395 Babiw | 838.00| 878.00 | 920.00

I Start-Stop Single Phase 60 cy., 110 v., Reversing Motor is desired, deduct $16.00 from price of 3-phase 60 ey. motor.
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Fig. 97. Map Showing Loca-
tion of Cities Where Schools
Use South Bend Lathes.

ALABAMA
Alburn
Anniston
Auburn
Birmingham
East Lake
Gadsden
Huntsville
Mobile
Muscaloosa
University

ARIZONA
gisbeo 3
‘asagrande
Clarksdalo
Douglas
Florence
Glendale
Globae
Holbrook
Mesa
Miami
Morenel
Nogales
Irescott
Scottsdala
Tempe

Tucson
Valentine
ARIKKANSAS
Arkadelphia
fayetteville
“ort Smith
Joneshoro
Monticello
tussellville
Siloam Springs

CALIFORNIA
Alameda
Anaheim
Angwin
Alhambra
Bakersfield
Benicla

Berkeley
Boverly Hills
tishop
Brentwood
Burbank
Calexico
Carmel
Centerville
Ceres
Chico
Claremont
Coalinga
Compton
Corning

Partial List of Cities Where Schools Are

Coronado
Covelo
Covina
Crescent City
Crockett
Daly City
Davis
Deep Spring
Delano
Downey
Dunsmuir
Fagle Rock
El Centro
El Monto
Fureka
Exeter
Fairfield
Ferndale
Fortuna
Fresno
Fullerton
Gardena
Glendale
Gridley
Hanford
Hemet
Hilmar
Hollywood
Holtville
Huntington
Teach
Huntington Park
Inglewood
Kentfleld
Lancaster
.averne
Lawndale
aGrand
Lindsay

song Beach
Los Angeles
.08 Gatos
Madera
Martines
Iarysville
Merced
1111 Valley
Miranda
Modesto
fonrovia
foor Park
North Holly-
wi

'

North Long

Beach
Norwalk
Oakland
Dceanside
Ontario
Orange

South Bend Lathes

Orosi Denver Melhourne
Oroville Fleming Miami
Pacific Grove Florence Orange Park
Palo Alto Fort Collins Orlando
Pasadena Greeley Palmetto
Plttsburg Gypsum Punta Gorda
Nacervilla Louisville 8t. Petershurg
Pomona Pueblo Tampa
:orlcll'vllle Smlhtljn. Winter Park
ortola Sterling

Puente GEORGIA
Red Bluff CONNECTICUT Atlanta
Redondo Beach  Apsonia Athens
IRedding Bridgeport Augusta
teedley Danbury Columbus
Richmond Bristol Macon
Riverside Greenwich Crawfordville
Roseville Hamden Monroe
Sacramento Hartford Rome
San Andreas Manchester
Ban BRernardine  Mansfield IDAHO
San Diego Meriden Boise
San Dimas Middletown Hazelton
San Francisco ew Britain Moscow
Sanger New Haven Pocatello
San Jose ewington texburg
San Hﬂs Obispo New London Twin Falls
San Mateo Norwallk
San Rafael Norwich ILLINOIS
SBanta Ana Putnam Alton

anta Barbara Rockville Argo

anta Clara South Manchester Bloomington

anta Cruz Stamford
anta Maria Torrington
anta Monica Waterbury
Santa Paula West. Haven
Sebastopol Willimantie
;:mmrrznal"asadmn LAWARE
Sonit]

Stanford Uni- ok

Claymont o

versity At Collingville
Btockton g:.};,:.l:.k anvillo
Strathmore Jecatur
Sutter Wilmington };FK%!]D i
Taft '3 Plaines
Tehachapi D I(;sl;rlfl.ll E!'TB ﬂ\F Dundee
Torrance z TFast Moline
Tracy Georgetown, East Peoria
Tranquillity University East St. Louls
Tulare Washington, D.C. gin
Vallejo Takoma Park,  Eimhurst
Venica Washington,  Fisah
Visalia D.C. }::\'mm!nn
Wasco "reeport
Whittier FLORIDA Galeshurg
Winnemueea Clearwater Genevi
Woodland Duval Gillespie

Ft. Lauderdale
COLORADO Gainesville
Boulder Jacksonville
Colorado Springs Longwood

Blue Island
Calumet City
Centralin
Champaign
Charleston
Chicago

Chieago Helghts
Cicero

Granite Clty
He

nry
Highland Park

Jacksonville
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Joliet
LaGrange
Lake Forest
Litchfield

L
M
by

A

ockport
aweomhb
artinsville

daywood

oline
t. Pulaski
ormal

Northbrook
Oak Park
Ottawa
Pekin
Peoria
Quiney
Rock Island
Sherrard
Springfield
St. Charles
Sterling
Etreator
Taylorville

Irbana

Waukegan
Wheaton
Winnetka
Woodstock

INDIANA
Alexandria
Anderson
Angola
Bloomington
Brazi

Cambridre City

C

Crawfordsville
(&

olumbus

ilver

Danville

Fast Chicago
Elkhart
Elwood
Evansville

Fort Wayne
Frankfort
Franklin

Gary
G

[

ireencastle

Griffith

Iv

Tagerstown
ndianapolis

Kokomo
Lafayette
Lakeville
LaPorte
Logansport

Marion

Michigan City

Using

Mishawalka Pittsburg
Mitehell Salina
Muncie Topeka
New Albany Wichita
Notre Dame Winfield
North Man-

chester KENTUCKY
Oakland City Berea
Orleans Lexington
Petersburg Louisville
Peru furray
Plainfleld *adueah
Portland ick 1
Roseland Somerset
el 1 Winehest
Rushville
S8t. Meinrad LOUISIANA
Shelbyville Bogalusa
Shelburn Convent.
South Bend New Orleans
Southport Ruston
Terre Haute Bhreveport
Valparaiso
Wabash MAINE
Whiting Brunswick
Winona Lake Gorham

Lewiston
10WA Livermore FFalls
Altoona Northeast Harbor
Ames Orono
Cedar Falls Portland
Cedar Rapids Waesthrook
Charles City
Council Bluffs MARYLAND
Dayenport Annapolis
Eldora Baltimors
Fort Dodge Catonsyille
Towa City College Park
Marshalltown Cresaptown
Mt. Pleasant Cumberland
Newton Frederick
Sioux City Frostburg
Glenburnie

KANSAS Hagerstown
Altamont Loch Raven
Chanute Reisterstown
Dodge City Salisbury

1 Dorado
Emporia MASSACHU.-
Fort Leaven- SETTS

worth Amherst
Fort Riley Andover
Hays Belmont
Hutehinson Beverly
ndependence Foston
Lansas City Brighton
LAWTETICE Brocktaon
Manhattan “ambridge
Newton Charlestown
Ottawa Chicopeo
Parsons Coneord
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Partial List of Cities Where Schools Are Using South Bend Lathes—cContinued

Danvers
East Boston
Falmouth
Fall River
Fitehiburg
Harvard
Haverhill

Lawrence
Lexington
Lowell

Lyun
fedford
Methuen
Milton

New Bedford
New Salem
Northampton
Pittsfield
tearing
uiney

alem
Somerville
Springfleld
Watertown
Waltham
Wellseley
Westfleld
Weston
Williamstown
Whitinsville
Warcester

MICHIGAN
Aun Arbor
Adrian

Albion

Battle Creck
tay City
femton Harboyw
BerrienSprings
Hrmingham

Dearhorn
Detroit

East Jordan
Ferndale

EEast Lansing
I'lint

Gramd Raplds
Girnsse Pointe
Hamtramek
THighla ml Park

Ishipeming

Jdackson

Cnlamazon
ki

e
-Inskn‘.r'mu
Marquetie

1. Cle
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Northville
Olivet
Dwisso
I'aw Paw
Tetoskey
Trontine
1Mart Muron
Oui

Ttoyal Oak
Saginaw
b [ rm ph

B

Three le-rs
Traverse City
NVaketield
Ypsilanti

MINNESOTA
Albert Lea
Austin
Biwahik
Rreckenridge
Buhl

Chisholm
Collegeville
Crookston
Detroit Lakes
Duluth

Ely
Eveleth
Faribault
Gilbert
Hibhing
ILeewatin

Lenyon Fast Orange Floral Park NORTH Band Springs Tolk Bristol
Minneapolis East Rutherford Freeport, L. L CAROLINA  Shawnee Pottstown Charlottesvllle
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Plainfield Kingston IFaro Aliquippa Turtle Creek I::llme{
Pompton Lakes Lackawanna Grand TForlks Alexandria Hil;t‘l' Darby -;bellﬁ i‘llil'B
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State College Beach Little Falls Valley City Altabia Vayie iverett .
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