Farm Mechanics
in the School

Pubw;_ﬂ'jl
SOUTH BEND ¥ATHE WORKS

353 NILES AVE. \ SOUTH BEND, IND., U. 5. A,

[= 1150




Farm Mechanics Since 1700

The beginning of the farm shop in this country dates back to
1700, when there were workshops established by farmers in the
Colonies from Massachusetts to Virginia. These shops were
located in the barns, woodsheds and spure rooms and wers
usually manned and eperated by fathers and sons.

In these days the principal tools were imported from England.
but in due time some of these shops made such progress that in
about 1800 a few of the farm shops in New England had de-
veloped into small factories and were turning out excellent work.
Some of these factories began to build tools and machinery in a
modest way, and naturally they looked to the other farm shops of
the community for their trained mechanics

[t was in shops of this type that some of the early American
inventors and mechanics got their start. El Whitney, of West-
bore, Massachusetts, invented the cotton gin in 1793; Robert
Fulton, Little Britain, Pennsylvania, invented the steamboat in
1807; Cyrus McCormick, Walnut Grove, Virginia, invented the
harvesting machine in 1834; Elias Howe, Spencer, Massachusetts,
invented the sewing machine in 1846,

Many of these men and thousands of other inventors and me-
chanics were products of the farm shops Many had their own
workshops where they developed their inventions and built their
machines. It must be remembered that in the early days the
shop equipment that these men had to use was crude and primi-
tive compared with precision tools and machinery that are used
l]l i.HI.: ||“.".1\':J I ﬂh.ul.h

Later George Westinghouse developed the air brakes for rail-
road trains; Henry Ford, who was born and raised on a farm,
built the famous Model-T automobile; and the Wright Brothers
made the first successful agroplanes. All got their start with a
small back-geared. screw cutting lathe which they used in their
workshops, where they developed the Westinghouse Air Brake,
the Ford Motor Car, and the Aeroplane respectively. All of
these men were inventors and mechanies. They loved toolz and
machinery because they understood and knew how to handle
them.

This shows that the farm boy has just as much mechanical
talent as the city boy, and if gi.'l-"ﬁ'!:!'l an opportunity to develop this
talent, may go far in the industrial world.

South Bend Lathe Works
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Farm Mechanics
in the School

This boek has been prepared to illustrate and describe the equipment we
recommend for use in farm mechanics shops established in conjunction with
vocational agriculture courses in the public schools,

Modern farm machinery is highly efficient and practical, but when not
properly cared for, it is short lived. To keep his mechanical equipment in zood
operating condition as long as possible so that it will be a profitable investment.
is a real problem to the average farmer. In the State of Kansas alone the cost
of repair and replacement of farm machinery is well over twenty million dollars
a year, according to Kansas State Agricultural College Bulletin No. 22, Much
of this expense could be saved if farmers were prepared to do their own repair
work and to take the proverbial “stitch in time."

The best sclution to the problem of farm machinery repair and maintenance
is the establishment of a well equipped shop on the farm. This can be done only
when the farm boy is trained to do his own repair work, and the logical place to
obtain this training is in the school shop.

Progressive schools are now preparing farm boys for the future by offering
excellent eourses in vocational agriculture and farm mechanics. Leading edu-
cators feel that every American boy has the right to expect the training he receives
in the public school to prepare him to earn a living, and if this is to be accom-
plished, practical subjects must be studied. By establishing a practical course in
farm mechanies, boys can be given the opportunity to learn to do their own repair
work and thus earn a better living on the farm.

Part time courses and evening classes in farm mechanics for older boys and
adults have been established in some localities. These classes are conductad ke

the regular farm shop teacher and are usually held in the afternoon or evening,
outside of the regular school hours.

The farmer who has some training in practical farm mechanics will derive a
great deal of satisfaction and profit as a result of this mechanical experience.
His farm repair shop will provide gainful emplovment during the winter and an
rainy days when outside work is impossible. In it the mechanieal equipment of
his farm can be overhauled and repaired, broken parts replaced, and adjustments
made. On the other hand, if the truv;':, tractor, ['amﬂ].-' car, r._mubiuc, p]uw. harrow,
gasoline engine, spray equipment, water pump, light plant, and other mechanical
equipment are overhauled and repaired in a commercial shop, the cost of having
this work done may easily make the difference between operating the farm at

a profit or a loss.
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Organizing a Farm Mechanics Shop

The principal objective of the Farm Mechanics Shop Course should be to enable
the bov to establish a good repair shop on the home farm, and to give him sufficient
experience and skill in the use of tools to take care of general farm repair work.

Varying conditions in different localities make it necessary to study local
conditions and carefully plan a course in farm mechanics that will include the
elasses of work done by the average farmer living in the community. Much
valuable assistance can be obtained from the United States Department of Agri-
culture Divieion of Voeational Agriculture, Waahingtgn, . C.: the United States
Office of Education; and from similar ofhices of the various states and universities.

Sa many different kinds of mechanical work must be done on the farm that the
question of what to include in a farm mechanics course and how te teach it merits
serious consideration. Obviously, it is best to begin with the simple jobs with
which every farm boy must of necessity become familiar if he is to be a real help
to his father at home. However, the course should also include the more difficult
jobs which the average farmer hesitates to attempt for lack of knowledge or skill.

Specialized instruction should be given to familiarize the bey with the more
important classes of work, such as farm carpentry, forging, machine work, plumb-
ing, mechanical drawing, electrical work, cold metal weork, painting and concrete
work. This can be accﬂm;ﬂish&d ]:l-‘_f,.l' divid.ing the class into several EToUDs, with
each group working on a project that will include one or more of the important
classes of farm shop work.

Practical experience in the repairing of farm equipment can be given by
having each boy in the class bring in some broken or worn machine or implement
to be repaired. The idea of inviting boys to bring repair work into the school
Ei‘lnp Imay not H.Pptdl L Sepinne i.t:'\ﬂ.'.;}lﬁf e I IUWI.‘-V'I::J'. l]lis ]I.EF *:XH.EEI}' thE T}rpe Df m]k
the boy will be obliged to do when he is operating a farm of his own, and he
should be prepared to take

care of it.

All classes of farm imple-
ment repair work can be
taken care of in the farm
mechanics shop that is prop-
erly equipped. A farm me-
chanies teacher whe is un-
familiar with certain crafts
or trades can obtain refer-
ence books, trade publica-
tions, instruction manuals,

ctc.,, on any class of work
e S that may be involved. See
Fig. 3. A Group of Farm Mechanics Students and

Same Farm Machinery They Have Repaired. pages -2() to 3{]
Photo by Univerzity of Maontana.
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Fig. 4. Farm Mechanics Shop with Boys Working on
Several Classes of Farm Shop Projects.

Suggested Classifications of Projects

Conditioning Tools. This classification includes the sharpening of saws,
knives, chisels, hatchets, axes, drill bits, augers, hoes, plane bits, scissors, ete.,
cleaning and re-conditioning shop tools, fitting new handles, and similar work.

!mp]ament Rep&ir Pm_i_ﬂcl:ﬁ. Thiz includes tha _-:_L'_r_wgir and maointenanes sf
all types of farm machines, such as feed grinders, mowing machines, binders,
plows and cultivators. The work involved will include forging, machine work,
woodwork and painting. This is an important class of farm shop projects, as it
includes the repairing of the most important class of equipment in general use
on the farm,

Power and Transportation Projects. This division of farm shop work in-
cludes machine work, forging, acetylene or arc welding, cold metal work, and
painting in connection with the repair and maintenance of automobiles, trucks.
tractors and gasoline engines. A study of electricity in connection with the use
and operation of electric motors and automobile and tractor ignition, starting

and lighting should be included.

Building Projects. This classification includes the repair and construction
of farm buildings and foundations, farm carpentry, concrete work, plumbing,
sheet metal work, painting, electric wiring and farm planning. Some drawing
and blueprint reading should be included.

Miscellaneous Projects. This group includes the minor repair jobs, such as
harness and rope work, soldering, elementary carpentry and metal work.
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Clay Township School

St. Joseph County, Indiana

Fiz. 5. Right. Exterior of Washington
Scheol, Clay Township, 5t. Joseph County,
Indiana.

Fig. 6. Below. Boys working en farm shop

rojects in Clay Township School, Mr.
E'!amnce Lindzy, instructor, This shop is
f\ﬁuipf:d with a %-inch swing South Bend
Metal Working Lathe.

4

New Carlisle High School

New Carlisle, Indiana

Fig. 7. Left, Exterior of auditorium and shop
building of Mew Carlisle High School, MNew

L g, o P FaaE LESCiis
LRl iiSsae, 3DNOERTEG.

Fig. 8. Below. Farm mechanics shop in Mew
Carlisle High School. Mr. C. R. Bonbham, in
strrctor.  This :]11111 ;EI et|ui.np|‘_-|d wit!: E: 9—i.nch
swing South Bend Metal Working Bench Lathe,
power drill press, electric grinder, forge and other
h:m.chihl::rjr.
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Lakeville High School
Lakeville, Indiana

Fig. 9. Left. Exterior of Lakeville High
School at Lakeville, Indiana.

Fiz. 10, Below. Farm mechanics shop in
Lakeville High School. Mr. L. D. Kintzel 1=
instructor.  This shop is equipped with a
9-inch swing South Bend Metal Working
Lathe. MNote excellent tool board in back-
ground.

Brazil High School

Brazil, Indiana

Fig. 11. Right. Entrance to farm mechanics
shop in Brazil High School, Brazil, Indiana.

Mate wide door,

F:iE. 12. Below. A corner of the farm me-
chanics shop at Brazil, Indiana. Phaotogra

supplied by Adam Bowles, instructor, This
shop is equipped with two South Bend Bench
Lathes, o jig saw and other power machinery,




Fig. 13. Right.

Intericr of Farm
Mechanics Shop at
Cornell University.

Fhoto by Professor
L M, Reehl.

.I,-Eﬂ iy

Fig. 14. Above. Exterior of Farm Mechanlcs Shop at Cornell University. Photo by Professor L, M, Fachl,

How to Plan a Farm Mechanics Shop

Careful planning will assure a satisfactory farm mechanics shop with ample
space for the convenient arrangement of equipment and the necessary facilities
for practical shop work. A preliminary survey should be made to determine the
number of boys likely to be accommodated and the type of mechanical equipment
used on the surrounding farms.

After deciding on the approximate number of boys and the type of work to be
done, a list of the necessary machinery, work benches, tool cabinets, forges, etc.,
should be made, Cardboard dummies of each machine and hench made ta the
scale of 14" = |’ will be a big help in planning the arrangement of the equipment
and determining the approximate floor space required for the shop. A clear
working space in the center of the shop large enough for one or more farm ma-
chines should be included.

When the approximate size of the shop has been determined the floor space
required may be comparcd with the availakle reom or building. 16 no suitalile
room is available a separate building may be used to advantage. The work done
in the shop is often noisy and fumes from the forge may be objectionable. Large
doors, plenty of light and flues for forges are seldom available in buildings planned
for other school purposes,

Some schools have on the school grounds, or nearby, an old building that can
be converted into a shop. Old churches, schocls and halls have been used.
(Continued on pageT)
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Fig. 15. Floor Plan of Farm Mechanica Shop Building.
Fraom Kanmas State Asricultural Bulletin Mo, 9.

{ Continued from poge &5

A floor plan of the shop should be drawn to the scale of 1{" = |’ and the card-
board dummy of each machine, bench, etc., placed on this plan in various posi-
tions until the most satisfactory arrangement is obtained. The outline of each
piece of equipment should then be added to the plan. Fig. 15 shows an excellent
floor p!&n of a small farm shnp taken from Kansas State .-'"L;;ri:u]tural Cnll:gc
Bollatim Ba O

A Riaainill

The floor should be of conerete and should have a drain so that it can be
scrubbed. A large overhead type door 12 ft. wide and 10 ft. high should be pro-
vided so thar farm machinery can be taken into the shop without difficulty.
Windows should be large and spaced closely to take full advantage of davlight.
The lower edge of the windows should be at least 6 inches higher than the bench
tops to avoid danyer of breaking glass.  IF possible, the building should be heated
from the main school building heating plant by running steam pipes underground

to the shop building. If this cannot be arranged, an individual heating plant may
L installed.

The building should be equipped with electric lights and modern plumbing
facilities. There should also be flues for
forges, and these should be separate from
flues for the heating plant. For best re-
sults, place the forge flues inside, rather
than outside the shop wall. Fire-proof
construction of hollow tile, brick or con-
crete block iz preferable.

A separate classroom should be pro-

IR | S i L
vided, either in the main school build- J

ing, or as an annex to the shop building.  Fig. 16, School Shop Building at Meriden, Kans.




Fig. 18. A Corner of the Farm Mechanics Shop at Cornell University Showing Students
; Daoing Machine Work aned Rope Work. Photo by Professor L. bM. Roehl.

Fig. 19. Right. Boys in
Farm ."-'Iq:c.h.::niv::i Class
Waorking at the Forge in
Washington CTClay Town-
slﬂi.p Schm‘. St. qun:p]:.
County, Indiana.

o 20 T
a Circular Saw with a
Power Grinder. Photo by
PEL?[EEHE)E I'\-'!lll G. Mr‘r'j'
son, Purdue University,
Lafavette, Indiana.

I:.-\.J Hmrmins




Fig. 21. Boys in Farm Mechanice Class Overhauling a Mowing Machine.
Photo by College of Agriculture, Atlanta, Ga.

Figa 2. Driiting a Sreel Finge in a Larhe Eguipped Fijg:. 3, Sharpening a Scyvthe, Fhoto by
with a Drill Pad and o Deill Chuck.

F
rof. L, M. Roehl, Cornell University.

Fig. 24. Elmendorf Farm Repair Shop, Elmsndorf Farms, Near Lezington, Ky.
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Fig. 25. Shop and Class Room for Department of ieulture by Lauia M. Reehl, Professor of
Farm Mechanics, Department of Apricultural Engineering, Cornell Univeraity.

Shop and Class Room
for Department of Vocational Agriculture

By Louis M. Roehl, Professor of Farm Mechanics,
Department of Agricultural Engineering, Cornell University.

The classroom and shop shown above are designed for a class of twenty boys.
A nine-foot rolling door between the classroom and shop makes it possible for
both rooms to be used at the same time. The entire floor space may be used for
school and community fairs, or the teacher may supervise work in both rooms at
the same time.

Ample artificial light 1s provided. Four ceiling lights are in the classroom and
eight in the shop. There 15 also a ceiling light in the milk testing laboratory and

starams room, Switches and outlate sre nlacad at the dasrs., Servies sutlots nes
uuuuuuuuuuuu tches and outlete are placed at the doors. reice sutlets arc

placed on the walls of both classroom and shop at convenient places for connect-
ing extension cords and for the motors that run the grinders, drill press and lathes.

The classroom arrangement is popular with teachers of vocational agriculture.
A blackboard on the front wall of the room extends nearl:.." all the WaY ACIoss,
Space for a storage case is left at each end of the board. Shelves are built for
storage purposca on the back wall of the room.

A twelve-foot outside door is placed in the end of the shop. Thus prevision is
made for work in repairing farm machinery and for the construction of farm
appliances, such as hay racks, farm trailers and portable chicken houses. The
overhead door has been found to be most satisfactory.

Mo shop course s complete without wark in the sverhauli ng of farm machinery
and tractors. The machine work requires a forge, metal working lathe, drill
press, and other machinery shown. A canopy is built over the forge, as indicated
by the dotted |ines A chimney is built outside the full height of the building.
This 1= better, in most cases, than to place the {orge where the smoke must ke
taken to the main chimney of the heating plant of the building.

A shop of these dimensions, thus arranged and equipped with the tools and
machines, makes it possible {or a teacher to conduct a class of twenty and do the
work that arises on the farms and in the homes of any rural community.

10



in the farm mechanics shop.

Outline of Shop Course
For Boys Taking Vocational Agriculture

By Louis M. Roehl, Prolessor of Farm Mechanics,
Department of Agricultural Engineering, Cornell University.

It is recommended that several kinds of work be carried on at the same time
Less money is thus required for equipment, and the

sl-mp space, which is usually limited, can be better utilized. By rotating the
various members of the class on the different classes of pm]cctﬁ listed below, the
work ean be done efficiently without interferences, such as waiting on tools.

P N

. File an au;
. Fit a ha

S

Tool Fitting Jobs

. True up an emery grinder that is out of

round

. Joint, gum, set and file & crosscut saw

Joint, gum, set and file a circular saw
Lay eut and file teeth of hand rip and
wronrssna bl sew
Fit a hand rip saw
Fl.t a hand erosseut saw
Fit a pruning saw
Fita ﬁu.n.dle in an axe
r bit
o ;“ a Hhm]. or {nrk
Make a8 wood handle in the lathe for a
chizel or other tool

Grind the Following Tools
Axe or hatchet 8. SBcythe or sickle

Drill 9, Scissors
Plane iron 10. Pruning shears

. Butcher knife 11. Make a drill and
Wq-m:] r;hi.ﬂ:l. l;lﬁ.m:!. I‘.l:mplet
Cold chisel 12, Sharpen other
Dirawshave edged tools

Cold Metal Working Jobs

I..e:a.:rn. how to d-nll a h-olu of & grven size, in
a given place, in iron in each of five ways:
a drill and carpentry brace, a breast drill,
a chain drill, a drill press, a lathe

Learn how to use a set of taps and dies in a
workmanlike manner

. Use the hack saw to cut iron off straight

Learn how to use a mill file properly

Repair a broken plece of iron by riveting a

piece on the side of it
Make an adjustable tool rest (optional)

Do a practical farm repair job involving
above work

The Farm Workshop

. Draw a pIan of a work shop to suit the

neecds of a particular farm

. Make a list of the necessary tools and find

cost

. Study tvpes and uses of various nails, bolts,

screws, hinges, rivets and builders hard-
ware

Concrete Jobs (Class Project)

. Build a section of walk or platform (testing

gravel, mixtures. troweling and Anishing)

. Build wall or steps (reinforcing)
. Da a repair job as applied to farm buildings

Woodworking and Carpentry

I (Any two)

1.
2.
:

Cutting board 4.
Bench hook
Clothesline reel

Do a mmp]c :h.-puir
job on the home
farm buildings

IT (Any twol

1. Mail box 4,

2.
3.
III
1.
2,
3,

Foot stool
Poultry or feed hopper 5. Bird house

Water stand
{Any two)
Saw horse

Oetagonal waste basket
Bushel crate

4, “Slip stick" measuring tool

5,

v
1.

Sk et

PHmNTInES N

7
&
. Saw filing clamp 9.
. Fitting handles 0

Tool rack for home tools

(Any twa)
Handy house-
hold ladder

. Poultry feeder

. Range shelter
Brooder house
10, HAJI' rack
Window screen 11, Roadside stand
Tool carrving bax 12. Work bench
Ewveners an 13. Lay out a com-
whiffletrees mon rafter

Forge Work

. Build and keep a good fire

Squnf‘c T a Pi.ﬂl'_"l'_" ﬂ{' 'ﬁul‘ld ;m -'M'I.r.l rﬂul’ld
a piece of square stock

MEI:& a emall hook

Make a dandelion or weed digger

Make a butchering or hay hool

Make a clevis pi

Make a repair link

. Shape and temper a pickaxe
., Sha

and tomper o cold chisel
e and temper a center punch

Mla

. Shape and temper & punch
. Punch a hole in a flat iron

. Do & Ptact;l_-a] farm wapair jonh inwvelving

above work
Drawing Johs

. Make sufficient frechand sketches of con-

struction details to familiar with

procedure

. Make working drawing to scale and make

out bill of material for construction

. Make a scale drawing of small building and

figure bill of material

. Learn to read a blue print
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Outline of Shop Course—Continued

Harness Repairing

. Make a stitching thread

Make a stitched aplice
Sew on a buckle
. Replace a hame staple
Repair bottom end of hame
Repair a breeching
Relp!ace a hame ¢lip on & tusg
ice & tug

Clean and oil a harness
Cut a strap from a half hide

Painting, Glazing and
Refinishing Jobs

. Paint some article made in the woodwork-

ing course using a priming coat and one
finishing coat of common paint

. Finish the oak piece made in the wood-

working course, filling, shellacking, and
Vﬂr"iﬂ!]ing

. Clean a paint brush of varnish, shellac or

paint, and learn how to store it for further

e
. Re-finish a piece of old fumiture to involve

glueing, varnish removing, staining, shel-
lacking and varnishing

. Replace glass in window

Power Machinery Jobs

le cylmder £as engines:

rincipl
Cieﬁ.mn.g -:.urbnn and grinding valves
Igmition and timing
c|. Machine work

. Tractor and other multiple cylinder en-

gm«u
l:gml.'m:m systcm and troubles
uel systemn and troubles
Cooling systems and troubles
d. General oiling and greasing
. Reface valves
f. Machine work

Electricity on the Farm

Know wiring materials and their use.
Connect a | circuit making use of
splices and mechanical devices

’ R:'pmr an el:.;lrjcal a.pp].buhvﬂ: f:rocrn

Make a shut-off switch from an alarm clock
K now types and care of electric motors
Make standard electrical splices and tie
underwriters knot

Repair extension ¢

Replace heating element

. Farm fencing (eleciric)

Plumbing and Water Supply

. Cutting and fitting pipes and connections
. Packing of faucets and valves
. Study principles of simple lift and force

pumps and their application in water sys-

tems
. Repair leaking faucet
. Repair toilet tank bulb

Class

3
4,

Field Machinery Jobs

. Each member of class to inventory the farm
machinery and list the repairs needed and

total investment

. Machines used on the farms of the com.

munity to be brought into the shop and
generally overhauled:
Clean machines
A RE‘pﬂ&:E brolen l;n.ahnga
ch-alr or replace broken wood parts
repair parts when practical
a.c: cst or broken bolts
ju:t :r|n|g:
. Babbitt hmrlng:
. Paint wood and iron
. Repair and fit mowing machine cutter
bar and replace guards

Projects

Study care, operation and housing of ma-
chinery

Make plans of implement sheds and sther
storage places

FER o F-P re

Terracing, Draining and Fencing

1.

2
3
4

Leveling and running a line of levels

. Figure data for euta, ditchea and problems

o1 practice
Repair a farm fence ar gate

. Set a line of fence posts and streteh wire

fence

Power Transmission (Class Project)

Z
3
4.
5

tRriD i i Bans

BT

Belt lacing, kind of belta and methods of

]n.r.:i:n.g [T

. Care and use of various types of belts
. Pullevs: kinds, sizes and speed relations

Tumn shaft and pulleyvs

Make a bushing and collar
Rope Jobs

. Whipping 9, Miller's knot or
Crown and end bag knot
splice 10, Sh shank
Square knot 11, Half hitch
Figure eight knot 12. Two half hitch
Binder knot 13. Timber hiteh
Bowline knot I4. Half hitch
Sh¢et bl “:nd l:rnbcr

Manger knot 15, Clevis hitch
16, IS_fa&'nld hiteh 3
17. Hay rope or long splice
I8, Eve or side aplice
19, R.ep]anc a broken strand

Sheet Metal Jobs
Operate a blew torch

. Tin a soldering copper
. Solder a hole in sheet metal

Selder a seam in a pail or can
Sweat on a patch on sheet metal
Lay out a pattern for a tool box
Lay out pattern for a scoop

o CI.I'F out End mnkc B BCOODD Or ml b’@’-
., Solder some home equipment



Fig. 78, Maling o Rushing in a Flg. 27. Curiin: a_Screw Thread on
@ En

Metal Working Lathe, of & Shaft.

Fle. 28. Reboring an Engine Clinder in the Farm Fig. 29. Rapair Shop on the A. M, Todd Farm,
Shop of A. E. Marts, Near Darlington, lnd. Mear Fenville, hich.

Fig. 30. Metal Working Lathe in the Repair Shap of the Brae Burn Farms, Near Hatehville, Masz.

MOTE—The ilustratis

above show the interiors of typical farm shops and are not intended to demonstrate
the best lathe practice. i

or exnmple, the operator of a lathe should have his sleeves rolled up for safety.
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Fig. 31. A Model *'T* Ford Converted ints a Power Cut-off Saw
by Jimmy Richmosnd, Phelpe, M. ¥_

Fig. 32. Finishing a Tractor Piston in a Fig. 31. Truing an Armnture Commutator by
Betnl Worling Bench Loths. Renuachining in o Motal Worhiog Latle.

Fiz.34. A Good Farm Tractor Made of an Old Automohils
by Ray Fribley, Bourbon, Indiana.
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Suggestions on Selecting Shop Equipment

Selecting Correct Equipment for the school shop is important because of
the relatively 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 facilities of the shop.

Good Quality is of utmost importance as only the best shop machinery has
the perfection of design and workmanship so necessary for satisfactory service,
durability and economy. This does not mean that the most expensive machine

should be purchased. Usually, a moderately priced machine made by a reliable
manufacturer iz the most desirable.

Two Methods of driving the shop machinery are in general use, Lineshaft
Drive and Individual Motor Drive. Lineshaft Drive is practical and is recom-
mended for shops that do not have access to electric power, The lineshaft may
ke driven by a gasoline engine, which may be placed outside the shop room if
desired. A countershaft, driven by belts from the lineshaft, is usually installed
for each power operated machine in the shop.

Individual Motor Drive for cach machine in the shop has been growing in
pﬂpularity, because it is convenient to operate, easily installed, and Visibﬂ[t}r in
the sh op Is impru‘ﬂ:d. A %inch SWINg lathe may be Operi ted Ly alq H.P. electric
motor, which can be connected to any convenient electric lal‘np socket. Mo sp:cia'
wiring is necessary unless machines having 14 H.P. or larger motors are used.

The Size of a Lathe is determined
by the swing over the bed and the
length of the bed, as shown by “A™ and
“C" in Fig. 35. For example, a 9" x 3’

lathe ic one havine a ewing over the hed

“"A" of 9 inches and a bed length “"'C"
of 3 feet. The distance between centers
“B" is considerably less than the length
of the bed, so this figure should be con-
sidered carefully when selecting the
lathe for your shop.

The Tendency of the Modern  Fig. 35 How to Determine the Size of a Lathe.
School in the purchase of equipment is
toward smaller machine units; for example, the 9-inch swing back-geared screw
cutting lathes are often used in place of larger sizes of lathes. However, in some
localities the farm mechanics shop will find use for the larger sizes of machines,
including lathes having a capacity up to 24-inch swing.

Planning a New Shop. If you are planning a new Farm Mechanics Shop.
the services of our Engineering Department are available. We shall be glad to
help you plan the arrangement of the equipment in your shop, make floor plans,
estimate cost of equipment, etc. There is no cost or obligation for this service
to any instructor, supervisor or other school official. Write to South Bend Lathe
Works, 533 Niles Ave., South Bend, Ind., Attention of Engineering Department.

15



Fig. 36. Metal Turning on & Small Back=Ceared Scrow Cutting Lathe.

Variety of Work Done on a Small Bench Lathe

A surprising variety of work can be done on a small back-geared screw cutting
metal working lathe. All of the parts shown in Fig. 37 below were machined on
a 9-inch swing bench lathe with 3-foot bed. Mast of the parts are made of steel,
brass, cast iron, spring wire, tool steel, and other metals, but a few of them are
made of fibre or other non-metallic materials.

In addition to the usual machine operations, such as turning, boring, facing
and cutting screw threads, the lathe can be fitted with attachments for milling
and keyway cutting, drilling, polishing, spring winding and other special opera-
tions. The almost unlimited variety of work that can be done on the lathe makes
it the most essential tool in any repair shop.

Fig. 37. Moetal Parts Machined Entirely on a #-inch Swing
Back-Geared Screw Cutting Metal Working Lathe.
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Wood Turning on a Metal Working Lathe

When equipped with a double pulley on eountershaft to provide a series of
high spindle speeds, in addition to the regular spindle speeds, a metal working
lathe may be used for wood turning operations of all kinds. The general design
of the metal working lathe is very much the same as the wood turning lathe,
except that the metal working lathe is more heavily constructed, has greater
strength and rigidity and is equipped with back gears which provide the slow
spindle speeds required for machining hard metale.

The power carriage feeds and the compound rest feeds of the metal working
lathe are especially helpful when making wood rollers, spindles, bushings and
other wood parts requiring straight, accurate cuts. The ordinary wood turning
lathe is equipped with a hand rest only, which makes it necessary for the operator
to acquire considerable skill before parts can be turned with any degree of
aceuracy.

The metal working lathe may be equipped with a hand rest so that hand turn-
ing chisels may be used exactly the same as with the wood turning lathe if desired.
Hewewver, except when turning irregular shaped parts, it is much ecasier for the
operator having a limited experience to use the power carriage feeds and regular
turning tool of the metal working lathe for wood turning.

Fig. 38. Right.

Turning a wood part on a
metal working lathe which
is equipped with a hand
rest for wood turning and
a special drive to provide
high spindle speeds.

Fig. 39. LelL.

Examples of wood and
fibre parts turned on a
small metal working
lathe. Some of these parts
were made with hand rest
and hand turning teols,
and other parts were made
with the power carriage
feed and regular turning
tool.
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Fig. 40. A Farm Mechanics Student Making a Repair Part for a Farm Implament on a S-inch
Swing South Bend Lathe. Photo by College of Agriculturs, Colum in, Missouri.

The Metal Working Lathe in the Farm
Mechanics Shop

The lathe iz used in the Farm Mechanies Shop for refacing valves, truing com-
mutators, boring rebabbitted connecting rods, finishing pistons, making bushings
and bearings, cutting screw threads, testing and straightening bent shafts, and
hundreds of other jobs in connection with the repair and maintenance of tractors.
automobiles, gasoline engines and other farm machinery and equipment. [t is
also useful for making replacement parts, general machine work, turning, boring,
facing, reaming, filing, polishing, etc.

In many eommunities where there are no well equipped commercial shops,
farmers living near the school depend on the lathe and other equipment of the
farm mechanies shop for emergency repairs during rush seasons when break downs
are most frequent and loss of time is most costly.

The back-geared screw cutting lathe is known among mechanics as the uni-
versal tool, because it can be used for 2n ma ny different kinds of work., When
fitted with the necessary attachments, this type of lathe can be used tor cutting

eyways in shafts and other milling eperations, grinding and sharpening cutters
and reamers, wood turning, etc. The lathe can also be used as a drill press for
drilling and boring wood and metal parts.

Anyone who has some mechanical ability can easily learn to operate the metal
working lathe, as it is no more difficult to use a lathe than to drive an automobile,
operate a cultivator, run a tractor, or use any other type of mechanical equipment.

(Continued on page 19)




{Continued from page 18)

The iIB-i:agc book “How to Run a Lathe” and other instruetion books supplied

with the lathe explain in detail how to use the lathe for various classes of work.

The size and type of lathe that should be selected depends on the class of work
that will be done in the shop and the size of the shop. A small lathe is usually
selected for use in small shops where a limited amount of work will be done. The
O-inch swing South Bend “Workshop" Horizontal Motor Driven Bench Lathe is
one of the most popular lathes for this type of shop. This lathe with a practical
assortment of chucks and tools for general all around machine work will cost from
$150.00 to $200.00, depending on the length of bed and the equipment selected.

A 41s-fr. bed length is recommended, as this will permit machining shafts up to
35 inches in ]nngth between centers,

Fig. 41. End View of Pedeatal

Motor Drive.

In larger shops where there is sufficient machine
work to justify the additional cost, it is better to in-
stall a |3-inch swing or |6-inch swing lathe with a
6-ft. or 8-ft. bed. The larger lathe is preferable as
it has greater capacity and more power. Either a
mulor driven lathe or a countershaft driven lathe
may be selected. Il no electric power is available, a
gasoline engine can be used to drive the lineshaft for
operating the lathe and other machinery in the shop.

A 13-nch lathe with 6-ft. bed and a Fra.r:_tical
assortment of chucks and tools for general machine
work can be purchased for approximately $750.00.
The 16-inch lathe with similar equipment will cost
about $1000.00. If interested, write for a free

ca talng.

[ - i F

l-hm: Duick Changs Gear Pedestal Motor Driven Seuth Bend Metal “l'urki:r: Lathe.

Fr.d.z.

19



Farm Mechanics Shop Equipment No. 1

The floor plan on page 21 shows the arrangement of equipment in a practical
farm mechanies shop for a class of 10 to 15 boys each period. This shop is 24 ft.
x 36 fr., with an everhead door 12 ft. wide and a working space in the center large
enough for farm implements to be brought into the shop.

Windows are provided along both sides of the building, and a flue is installed
in one corner for the forge. Work benches, lockers and tool cabinets are placed
olong the wall.

The major items of equipment are listed below, and the appreximate cost of
the small hand tools and aceessories for the various classes of work are listed.

Equipment for Farm Mechanics Shop No. 1

Estimated Cost of Major Items

1—08"%414" “Workshop™ South Bend Metal Working Lathe, adjusta-
ble horizontal motor drive, with 110 volt, 60 cyele single phase alter.
nating current motor, with reversing switch and belting ... $158.00

1—Chuck and Tool Assortment for above lathe. . D ey R 40.00

1—12" Bench Motar Driven Sensitive Drill Press, or portable electric
drill with stand . st T L 35.00

1—&" Two-wheel Bench Motor Driven Emery Grinder (motor sepa-
rate) . . e . 15.00

l—Hand Power Forge and Anvil...._..___.. . s D

Estimated Cost of Hand Tool and Accessory Equipment

Material for Work Benches, Storage Cabinets, Drawing Table and Tool
Cabinets to be made in the shop—approximate total cost, ineluding

Hand Toaols for Metal Working. ... cimieene OOLO0
Hand Tools for Woodworking. ... e . 135.00
Soldering Equipment and Tools........o.c... .. s 1R
Plinibing Exiipustasd Toal... . . 15.00
Tools and Wrenches for Tractor and Gasaline Engine Work. 25.00
Harmess Repair Equipment ... S e A 2
Teols for Concrete Work...ooo., et R e T B 5
General Shop Supplies........oceeee . S S0.00

Total Cost of Entire Equipment for Farm Mechanics Shap No. 1. $675.00
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Fig. 43. Floor Plan of Farm Mechanics Shop No. 1, Size 24" x 367
for Ten to Fifteen Boye Fach Periad.

Floor Plan of Farm Mechanics Shop No. 1
For 10 to 15 Boys—Approximate Cost of Equipment $675.00

The floor plan above shows the arrangement of Farm Mechanics Shop Equip-
ment No. | in a shop room 24 ft. x 36 ft. Benches are placed along the wall,
leaving an open space in the center for large farm machinery or projects. The
12-ft. wide door permits bringing almost any type of farm machine into the shop.

1



Farm Mechanics Shop Equipment No. 2

The floer plan on page 23 shows the arrangement of equipment in a practical
farm mechanics shop for a class of 15 to 20 boys each period. Th's shop is 30 ft.
x 30 ft., with an overhead door 12 ft. wide and a working space in the center
large enough for seveial farm implements te be taken into the shop.

The estimated cost of the major items of equipment, small hand tools and
accessories for the various classes of work are listed below.

Equipment for Farm Mechanics Shop No. 2

Estimated Cost of Major Items
1—13"x6" South Bend Quick Change Gear Metal Working Lathe,

pedestal motor drive. with |10 volt, 60 cyele single phase alternating
current motor. reversing switch and belting . . SG76.00

1—Chuck and Tool Assortment for above lathe .. ... 80,00

1—12" Bench Motor Driven Sensitive Drill Press or Portahle Electric

il with Stand...._ . g 35.00
1—6" Two-wheel Heavy Duty Bench Motor Driven Emery Grinder

[motor separate) et ; 15.00
1—Hand Power Forge and Anvil ... . R N || |

Estimated Cost of Hand Tool and Accessory Equipment

Material for Wark Benches, Storage Cabinets, Drawing Table and Tool
Uabinets to be made in the shop—Approximate Total Cost, including

Wises i o I e SR PR | |
Hond Teols for Metal Waorking, Wrenches, ctoe oo G250
Hand Tools for Woodworking. . i e e R 170,00
Soldering Equipment and Tools._... .. .. . S e s BTN
Flumhing Equipment and Tools.. .. : dmecangs ST
Tools and Wrenches for Tractor and Gasoline Engine Work. ... 30.00
Harness Repair Equipmenb.cooo o iS00
Tools for Conerebe Work.o b cninn pae v s pinpes ol o S0
General Shop Supplies.. ... . A R el et LA (| 1

Teotal Cost of Entire Equipment for Farm Mechanics Shop Nao. 2 :ﬁ.'i!il,nlj
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Fig. 44. Floor Plan of Farm Mechanics Shop No. 2, Size 30" x 50°,
for Fiftoen to Twenty Boys Each Period.

Floor Plan of Farm Mechanics Shop No. 2
For 15 to 20 Boys—Approximate Cost of Equipment $1351.00

The floor plan above shows the arrangement of Farm Mechanics Shop Equip-
ment No. 2 in a shop room 30 ft. x 50 ft. Benches are placed along the wall,
leaving an open space in the center for large farm machinery or projects. The
12-ft. wide door permits bringing almost any type of farm machine into the shop.

23



Farm Mechanics Shop Equipment No. 3

The floor plan on page 25 shows the arrangement of equipment in a practical
farm mechanics shop for a class of 18 to 25 boys each period. This shop is 30 ft.
x 60 ft., with an overhead door 12 ft. wide and a working space in the center
large enough for several farm implements to be taken into the shop.

The estimated cost of the major items of equipment, small hand toels and
accessories for the various classes of work are listed below,

Equipment for Farm Mechanics Shop No. 3

Estimated Cost of Major Items

1=16"%8" South Bend Quick Change Gear Metal Working Lathe,
pedestal motor drive, with 110 volt, 67 cycle single phasze alternat.

ing current motor, reversing switch and belting. ... % 913,00
1—Chuck and Tool Assortment for above Lathe - 100,00
1—12" Bench Motor Driven Sensitive Drill Press or Portable Elec-

tric Drill with Seand,. ... 35.00
2—8" Two-wheel Heavy Duty Bench Motor Driven Emery Grind-

ers. {motcrs separate),.... S, T0.00
2—Hand Power Forgea and Anvils.. .. : 75.00
1—8" Yariety Saw (optional] i el &0.00

Estimated Cost of Hand Tool and Accessory Equipment

Material for Work Benches, Drawing Board, Storage Racks and Tool
Cabiners to be made in the shop=—Approximate Total Cost, includ-

Tt T R B R e S R S D R 140.00
Harnd Tools for Metal Working, Weenehea, ete . 100.00
Hand Toals for Woodworltng. ... 250,00
Soldering Fguipment and Toola__ STt S B 25,00
Flumbing Equipment and Tools. ..o 23.00
Tools and Wrenches for Tractor and Gasoline Engine Work, 50.00
Harness Repair Equipment ... 30.00
Tools for Concrete Worke. ... . i e 10.00
General Shop Supplies . ot 100,00

Total Cost of Entire Equipment for Farm Mechanics Shop No. 3 $2,009.00
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Fig. 45. Floor Plan of Farm Mechanics Shop Mo. 3, Size 307 2 60°,
for Eighteen to Twenity Five Boys Esch Period.

Floor Plan of Farm Mechanics Shop No. 3

For 18 to 25 Boys—Approximate Cost of Equipment $2009.00

The floor plan above shows the arrangement of Farm Mechanics Shop Equip-
ment MNo. 3 in a shop room 30 ft. x 60 ft. This shop is similar to those on pages
2] and 23, except that it is larger.
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The South Bend Machine Shop Course

For Instruction in Lathe Work
The South Bend Machine Shop Course con-

sists of a series of drawings and instruction
sheets for twelve practical projects, bound in
a 32-page book, size 814" x 117,

Each project drawing shows all dimensions
L'I.E':l.'l:'].}l'. T]:lE JDIJ in:truclfun EI‘]EEES gu_;ir]g tl'u;
student step by step through the warious
operations for each project,

The book, “"How te Run a Lathe,” described
on the opposite page, should be used as a text
book and reference in conjunction with the
South Bend Maochine Shop Course project
baook, l':-'-nnrr:q-n]: te instructions for perfﬂrmlng
the various lathe operations speeified in the
project book are given in the book, “How to
Run a Lathe.”

Shop instructors find the South Bend Ma-
chine Shop Course project book very pral:t:ca.l
and convenient. The book is inexpensive and
its use will g'rLal]y sunphf} the work of the
instructor.

The price of the book “South Bend Machine
Shop Course” is 50c per copy postpaid. Coin
or stamps of any country accepted.

A sample copy of this valuable book will be
mailed on request postpaid, no charge, with
our compliments to any school shop instructor,
principal or supervisor.

ME‘:-'.

b e
Fig. 48, i

12 Projects in
Machine Shop Course

Mail Set

Center Punch and Drift Punch
Plumb Bob

Tap Wrench

1-inch Bolt and Mut

&0* Lathe C-lnt-.rn, Huead and Tail
Machinists® Jack Screw

Small Bench Yise

Sorew Dirlver, Stesl

“EH Clamp

Machinist’s Clamp
Machinist's Hammer Kit

o
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Fig. 47. Two pages from The South Bend Machine Shop Course Book.
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How to Run a Lathe

A Valuable Text and Reference Book
For the Farm Mechanics Shop

Competent authorities say that this is one of the most
complete books ever written on the care and operation
of a back- eared screw eutting lathe. It contains 128
pages !izl:% * x 8" and has more than 360 illustrations.

The various types of cperations involved in the use
af the lathe on all kinds of machine work are elearly
explained and illustrated. This book is recommended
as a text and reference book for use in connection with
farm mechanics shop work,

Large industries, such as the Ford Motor Campany,
Bethlchem .‘J-tccl.CGm ny; Mew York Central Railroad
Company, etc., use “How to Run a Lathe” for appren-
tice shop tramma; Schools and colleges all over the
world accept it as a standard text and reference book
on moachine shop proctice. Oher 1,500,000 copicns have

been published in the last 30 years, and the book is now
in its 34th revised edition.

T!'u: pl:u;c aof the book “Hew te Run a Lathe™ iz 25¢
per copy, postage paid, coin or stamps of any country
accepted.

A sample copy of this valuable book will be mailed
on request, postage paid, no charge, with eur eompli-
ments, to any echool shop instructor, supervisor, princi-
pal or superintendent.

Fig. 48. "How to Run a Lathe.” Price

8¢ per copy, postage paid, coin or
stamps of any country accepted,

Loy 1 e = Spers b Tieerh

A Sowe Taik e

Fig. 49. Two sample pages from the book “How to Run a Lathe'"
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Reference Books on Farm Mechanics

The books and bulletins listed below have been recommended by leading educators
as practical reference material for the farm mechanics shap, The information given
in these books and bulleting will be found helpful in selecting the equipment for the
shop, planning and organizing the shop, and cutlining a course in farm mechanics.

Reference Books on Farm Shop Work

“Fitting Farm Toaols,” L. M. Rochl, The Bruce Publishing Co.,, Milwaukee, Wis,

“Farm Machinery," A. A. Stone, John Wiley and Sons, Inc., New York, M. Y,

“"Farmera Shop Baoole,” L. M. Rochl, The Bruce Publizhing Co., Milwaukce, Wia.

“Operation, Care and Repair of Farm Machinery.” John Deere & Ca., Moline, 111,

“Farm Tractors,” A. A. Stone, John Wiley and Sens, Inc., Mew York, M. Y.

"E.].ﬁh;i;_:[t}' in the Home and on the Farm " F. B. Wright, John Wilsy and Song, Inc., Mew York,

“Mechanical Training," Boss, Dent, and White, The Bruce Publishing Co., 5t. Paul, Minnesota.
“Farm Engineering,” B. B, Robb and F. G. Behrends, John Wiley & Sons, Mew York, M. Y.
“Farm Mechanics Text and Hand Hook.” Caok, Scranton, McColby, Interstate Publishing Co.,
Danville, 11
“Pl;i{nci.Eh;ufYrurm Mechanics," M. A, Sharp and W. M. Sharp, John Wiley & Sons, Inc., Mew
ork, M. Y.

Experiment Station Circulars and Bulleting
“Fitting the Farm Saws,” Bulletin 94, L. M, Roehl, Mew York State College of Agriculture at
Cornell University, [thaca, N. Y.

“Grinding Farm Tools,” Bulletin 379, L. M. Roehl, Mew York State College of Agriculture at
Cornell University, [thaca, N. Y.

“Water Supply and Plumbing for the Farm Home," Extension Bulletin No. 95, December 1934,
Extension Service, 'Cn“zg\c of AEII‘!:!.I].EIITE, Mmmw. Idaha

“Electric Equipment in the Home, Its Care and Repair," Bulletin 76, February 1936, University
of Maryland, Extension Service, Callege Park, Maryland

“Wiring the Farmatead,”” Extension Bulletin 72, Revised May 1932, Michigan State College,
Fxtension D‘.‘:\.-i.l:iun. Fast ]_ml::n-g.. Mich.

“Crinding Grain with Electric Power." Extension Bulletin 88, April 1930, Michigan State College,
FExtension D'J'.\"'I.li.nn.. Fast ]_a.n:i.na'_. Mich.

“Operation and Care of the Cream rator,” Cireular 61, Revised December 1934, Agricultural
Experiment Station, Moscow, [da

“Tractor Repair and Maintenance,” Circular 425, Caollege of ﬂ_griculture, Urbana, IT1L

“HMitehes for Field Machinerv.” Bulletin 297. December 1935, Agricultural Fxperiment Station
Brookings, 5. [,

“Comparative Study of Fneumatic Tires and Stee]l Wheels on Farm Tractors,” Bulletin 291,
September 1934, Agricultural Experiment Station, Lincoln, Nebr.

“Care and Repair of e Mowing Machine,” Extension Circular 133, December 1935, Michigan
Srate College, Extension Division, East Lansing, Mich.

“Better Concrete on the Farm,"” Circular 235, July 1930, College of Agriculture, Extension
Service, Columbia, Mao.

“Binder and Knotter Head Troubles,” Bulletin MNo. 87, Agricultural Extension Service of the
Ohio State University, Columbus, Ohio

Reference Material Available from Manufacturers

“How to Run a Lathe,” South Fend Lathe Works, South Bend, Ind.

“How to Crind Teol Cutter Bits,” South Bend Lathe Warks, South Bend, Ind.

“How to Cut Screw Threads,” South Bend Lathe Works, South Bend, Ind.

“The Farm Workahop and Weedland,"” E, C, Atkina & Co., Indianapolia, Ind.

“The ‘How-To-Do-1t* Book for Home Workshop,” E. C. Atkins & Ca., Indianapalis, [nd.

“Handbook for Drillers™ {48 pages), Cleveland Twist Drill Co,, Cleveland, Ohio

“Advice on How to Sharpen Woodworking Toals," The Carborundum Co., Miagara Falls, M, Y.

“Permanent Farm Construction” {71 pages), Portland Cement Association, 33 West Crand Ave.,
Chicago, [l

#“4 Textbook on the Lubrication of Internal Combustion Engines and Tractors,” Standard Oil
Co. (Indiana), Chicaga, IlL.

“Farm Tractor Fuels and Lubricants.,” Technical Department of Standard il Co. (Indianal,
Chica=zo, lllinois.
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Reference Books on Lathe Work

The bulleting listed below illustrate and deseribe 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 bulleting in their work.  Bulletins

are 6 x 9° in size and contain from 8 to 25 pages each. When ordering specify the titles of the

bulleting wanted and they will be mailed postpaid on receipt of price indicated. Coin or stamps

of any country accepted.

o o Bore Babobbitted

Comnecting Reds

‘TI*I“ fo Moke
the Laihg

Send for Some of These Valuable

lnstruction Books

“How to Grind Lathe Tool Cutter Bits” Bulletin No. 35, Fx-
Plains in detail how to sharpen various types of cutter bits for
lathe work. |6 pages, size 6"x%%, 50 illustratlions. Price post-

i R o o - i e e o i e B S

“How to Cut Screw Threads™ Bulletin No. 38-A, Explains
warious screw thread forms and how to cot screw theoads in Lthe
lathe, 24 papges, size 6*x97, 65 illusirations. Price postpaid, ,10g

“How to Trus Armature Commutstors and Undercot Mica”
Bulletin MNo. 2-A. (Automotive.) Contkima (Mormalion on broing

armaturg comimulalors and underculting mica in the lathe, 12
pages, sire 6%x9%, 35 illustrations. Price posipaid....... i

“"How ta Grind Valves and Sharpen Reamers™ Bulletin MNe, 1.
{Aulomolive.) Contains informalion on refacing sutomohils

glne valves, shurpening valve seal reamers, cullers, ole. 132 pages,
size 6%x9", 23 illusirations, Price postpaid. ..., .. R e 1

"How te Finish Pistons” Bulletin No. 8, [(Autamaotive) Con-
lains detailed information on finishing semi-machined pistons in
the laihe, reaming and :I|||1|.i|1-_; wrist pin holes, ete, 12 pages,
size %97, 31 illustrations. Price postpiid. . oo0 o onvv ey e, 108

“How to Make Bushings® Bulletin No. 7-5. Contains informa-
tien on making bushings, lathe mandrels, press fits and running
fits, 11 pages, sige 6"x9", 18 illustraticns, Price posipaid, .. i0e

“How to Bore Rebabbitted Connecting Rada* Bulletin Mo, 6-C.
(Automotive.) lllusteates and describes the latest shop practice
for boring, facing, and finishing rebabbitted connecting rods. 8
pages, size 67x9%, 15 illustrations, Price postpaid..........10c

“How to Test and True Differentials™ Bulletin Mo, 5-A, | Aulo-
molive.) Contains infoermalion on removing the old ring g

testing and truing the ring cear seat. testing hearings of drive
pinkons, etc, 8 pages, size 6%x9%, 20 illustrati Price post-
= L S 11

“"How to Truoe Brake Droms™ Bulletin No. 4-A, [Automolive

Shows how lo mount various types of brake drums in the luthe
for Lruing the drum se that it will be concentric, round and true.
16 pages, size 6*x9%, 40 illustrations. Price posipaid..... L loe

“What ta Make in the Lathe” Bulletin No. 34, Illustrates and
describes over 65 useful projects fo¥ the home and shop including
toola, prinders, and other useful objects, alsa various models sueh
as steam and gas engines, locomotives, airplanes, ele, 18 pages,
size 6%x%7, 75 illustrations. Price pestpaid.......cvu.eo.  10e

“The Home Workshop” Handbook No. 11-Y, 2hows a number
of lustrations of excellent home workehops, hobby shops, ete.
Also conlains many good ;hc-p- kinks, vslés and tables, ete, 24
papes, size 6%x9%, 70 illustrations. Mailed postpaid, no charge.



Consult Your State University

The Agricultural Engineering Department of your State University may have
some valuable bulletins or ether information that will help you in establishing a
Farm Mechanics Shop. Your State Department of Vocational Education, County
Superiatendent and your County Agent will also gladly cooperate in the planning
and organizing of a course in Farm Mechanics for your schoal. 2

The School Shop |'““ e

Mailed on Request to Any School Official |

This 48-page book size 6 x 97 illustrates and de-
scribes various types of school shops, including the
farm mechanics shop, small general shop, larse general
shon, motor mechanics shop, junior high school ma- ,
chine shop, and senior high school machine shop. |
Floor plans and equipment for each type of shop are
shown. [

A copy of this valuable hoaok will ba mailed on re [

quest, postpaid no charge, with our cump]imnntﬁ to e |
any schoel shep instructor, supervisor or principal. B e Geee I |
. Ui

“The School Shop™

5 L y No. 57 Booklet.
9-inch *‘“Workshop'' Lathe Catalog

Catalog MNo. 46 is deveted exclusively to the
South Bend 9-inch “Workshop™ Lathe. This catalog
has 24 pages size 814" x 11" and contains over 130
illustrations. The various types of 9-inch *"Workshop"
Prnniﬂ'inn Iﬁ Ilu-ﬁ Are Fa,[!lhr i]lugtrated, dgﬁﬁgribad and
priced. A complete line of lathe attachments, chucks
and tools are also shown,

The 9-inch “"Workshop™ Lathe is one of our most
popular models and is especially suitable for use in the
small shop. This lathe is made in several bed lenaths
ranging from 3 feet to 414 feet, providing 17 inches to
35 inches between centers. Several mvpes of motor
drive can be supplied, na well as countershaft drive. '“é‘;’.';j:;'h;' ::;“"

Mailed to any addruss,Fma onrequest, postage pai{l,

General Catalog of South Bend Lathes
Mailed to Any Address on Request ;

General Catalog No. 98 illustrates, describes and -
prices the entire line of South Bend Lathes, 9-inch
swing to 24-inch swing, “Standard Change Gear and
Quick Change Gear tvpes: i A comphete, line of lathe
attachments, chucks and' tools are ales showns: _

Anyone whao'isinterestedin ‘machinery” and shop
cquipment should have a copy of this 72-pagze 815"
102" catalog.. A copy will be mailed on request any- |
where in the world postpaid, no charge. General Catalog No. 9.
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South Bend Lathe Works—Lathe Ruilders for 33 Years
553 Niles Ave., - - - South Bend, Ind., U.S.A.
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