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Farm machinery is important to seti-sufficiency.
Eftective care and repair of farm machinery requires an or-
vanized farm shop, as well equipped as possible, to supplement
the work of repair shops, blacksmiths, ete.

Every farmer has about the place an assortment of tools.
It is now more important than ever Lefore that he should
carefully get this assortment together, put it in good shape
for service and keep it in such manner that lost or misplaced
items will show up at once.

This publication offers suggested assortment of tools,
special tools, and how to keep and care for them.




THE FARM SHOP

The purpose of the farm shop is to provide a dry, weli-lighted
shelter for small tools used in the necessary construction and repair
work on the farm, and a comfortable, conveniently arranged work
roon in which some of this work may be done.

This is a mechanical age in farming; nearly every kind of farm
work 1 being done with the aid of son : mechanical labor-saving de-
vice.  Farm buildings are subject to Jeterioration and mechanical
mgury, and all machinery will in time wear out or get broken. There-
tore, u considerable amount of repair work is necessary, and every
furnier does more or less of this repair work himself.

IMPORTANCE OF FARM SHOP

It ix impossible to estimate in dollars the value of a good farm
shoup that is properly equipped and attended. Reliable sources esti-
mate an annual saving of 85.47 per each $100.00 of investment in farm
muachinery alone, where the farmer makes all minor repairs and ad-

<"\ Justments. This annual saving, on a
- N farm equipped with $2,000 worth of
machinery, would pay for the shop
equipment within 4 to 6 years.

THE INCREASING NEED

A further indication of the ine
* creasing need for good farm shops
is the increasing use of tractors and
other power equipment in farming.
In 1945, the Census shows there were
over 24,000 tractors on Tennessee
farms, while in 1950 the tractor pop-
ulation exceeds &§5,000. There has
been a corresponding increase in
many other items of equipment found
on the farm.

It will be more profitable in the future if repairs and deprecia-
tion on this expensive farm equipment can be kept to a minimum by
systematic home repair and maintenance made possible by the pos-
sesston of a farm shop equipped with the proper tools to make re-
pairs quickiy and at a reasonable cost.

LABOR AND MONEY SAVING ADVANTAGES

To summarize, the farmer who has the ability and actually does
his simpler farm shop work saves:

1. In cash outlay.

2. Valuable time by doing repair work in shop during rainy or

had weather.

3. By doing emergency shop work during rush seasons.

By adjusting or adapting tools and equipment to fit the farm
needs,

n. By making certain tools, appliances, or conveniences that
may be needed and otherwise are not available.

Fig. 1 -Machinery Shed,
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6. By eliminating travel and expense of taking shop work away
from the farm to be domne.

WHAT WORK SHOULD BE DONE IN THE FARM SHOP?

While some farmers find a welder an excellent addition to their
farm shop, most farmers do not find it advisable to attempt the more
difficult shop jobs, such as welding, sharpening plowshares, iathe
work, and cabinet work, for one of two reasons: either they lack the
ability to do the job properly, or there is not enough such work to
justify the investment that would be necessary for iools.

a4 " e

A large amount of farm equip-
ment is now built on the precision TP
principles followed in the manufac- I-.
turing of an automobile and it would - §
scarcely be worth while for a farmer | §
to attempt to keep a shop adequately
equipped to do major overhaul jobs
>n such machinery. However, there
is such a difference between the hour-
ly farm wage and the hourly me-
chanic’'s wage, that a farmer cannot
afford to have mechanics do many of
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the simpler repair jobs. Therefore, a
modest repair shop equipped to do
these simpler jobs would be most de-

Fig. 2—Floor Plan for Shop in End of Machinery

sirable, A repair ShOD equipped for Shed. (See your County Agent for complete Plan,
the complex major overhaul jobs No. 5695, which contains bill of material and

would not be advisable unless the Similar arrangement.)

farmer has the mechanical inclination and can do repair work for

his neighbors as well as his own, thus justifying the expenditure for
the necessary equipment.

Each individual must use his own judgment as to whether it is best
to attempt the more difficult shop jobs himself or to hire them done;
but in the case of the more ordinary repair and construction jobs

there is little choice. The farmer must usually do these jobs him-
self or they will not be done.

COMMON TYPES OF SHOP WORK

The kind of shopwork to be done must be definitely in mind if
one is to decide intelligently on the design of the shop building and
select the list of tools and materials to be purchased. The following

list is not complete, but is representative of the kinds of shopwork
done profitably by farmers.

Woodwork. Construction of small buildings, and equipment, such
as poultry houses, nests, feed bins, troughs, self-feeders, gates and
hayracks, building forms for concrete work, removing rotted or broken
parts of buildings and fitting new pieces, making and fitting new

tongues, double-trees and other wood parts on implements, and fitting
new handles in hand tools.

!ronwork. Sir_ngle jobs in forging, such as cutting, bending, and
shaping brag:es, drilling, thread cutting, removing worn and broken
parts from implements and replacing them with new parts, making
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adjustments to take up wear, and making adjustments in the field
for different working conditions.

Concrete Work. Building foundations, floors, walks, tanks,
troughs, posts and the like,

Fencing. Setting posts, fitting braces and gates, stretching and
fastening wire.

Repair « “lectrical Appliances, Automobiles, Trucks, and Trac-
tors., Adjust.  bearings and other parts to take up wear, grinding
valves, replacing worn parts and making other minor repairs and
adjustments,

RRepair of Field Machinery. The emergency repair of plows,
planters, binders, mowers, combines, and other farm machinery, and
the occasional complete overhauling of this equipment.

Well Work., Pulling and repairing pipes and rods and replacing
worh leathers and valves in cylinders.

Pipe Fitting. Installation of water pipes (mostly l4-inch, 3/-
irich, 1-inch sizes),

Soldering. Repair of tinware, gutters and downspouts, and elec-
tric wiring.

Babbitting, Rebabbitting bearings on machinery.

Beil Lacing. Relacing or fastening belts for power machinery.

Ropework. Rope splicing and knot tying.

Harness Work., Cleaning and oiling, sewing and riveting new
parts, and replacing hame staples.

Lubrication. Every moving part of machinery should be amply
suppiied with the correct kind and grade of lubricant.

Painting. Painting small buildings, equipment and implements,
coating plow moldboards and other bright parts with heavy oil, var-
nish, or paint to prevent rust, and boiling wood wheels in linseed oil.

Tool Sharpening. Sharpening mower knives, axes, saws, chisels,
drill bits, and other tools.

Horse Shoeing. Or removing horse shoes and trimming hoofs to
prevent injury until shoeing’ can conveniently be done.

DESIRABLE FEATURES IN A FARM SHOP

Sheiter space sufficient to work on any one machine.

Protection from rain, from cold, ventilation from heat and
smoke,

Good natural and artificial lighting.

Concrete or packed earth floor.

Wall space, cupboards, or drawers for tools. (Fig. 4)
Shelves, racks, bins, for parts, bolts, nails, ete.

Source of power for grinding, sawing, drilling, etec.

Space around every power tool to permit work on big pieces.
A central and convenient location.

Farms employing four or more head of work stock shouid con-
sider the plan shown in Figs. 1 and 2 a minimum for their needs. For
smaller farms, space in an existing building, providing safety from
zparks and forge fires, can be used. It should contain bench, vise,
anvil, tool grinder and such other equipment as space permits,
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MINIMUM EQUIPMENT AND TOOL ARRANGEMENT

First essentials are: vise and
effective set of hand tools,

) DA
HETAL
WOREINY
Viat.y

CONCRETE FLOOR

Flan for Shop Bench

Fig. 3—After the shop building or space has
Liren provided, the frst essential s a good
wark berch,

Fig. 4 - This arrangement encourages keep-
ing hand tnols in one central locetion.

Fig. 5—-Every farm needs this minimum set Fiz. 6—When buying a vise, consider one
of tools that can he carried to the field with with swivel basze and pipe vise jaws.
the mower, planter, drill, ete.




WELDING

There are now two types of welding equipment in commeon use,
the eiectric arc and the 0Xy- ar..etylene The are welder is faster and
costs less to use, Lui lacks the range and flexibility found in oxy-
acetylene equipment. At present, equipment for either type, includ-
ing any necessaly accessories, can be reasconably purchased.

Electric Welder
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ficient for normal repair work on the farm. While the arc welder is
best adapted for the fabrication and repair of steel parts, with a
little experience a person can learn to weld cast iron, aluminum, and
other metals with it.
Oxv-Acetylene Welder

In some areas of Tennessee, the oxy-acetylene welder can be used
without renting tanks as done oy most professional welding shops,
garages, ete.,, and paying a demwurrage or fee for each day over 30
days the tank is kept. There is a lease arrangement for small users
uf gas whereby a long-term lease is given on the tanks and when the
tank 13 empty, the operator exchanges the tank and purchases only
the gas, A person may purchase these tanks, but he is required by
tawe to keep record of the tanks bearing the serial number registered
in his name. For the small user with only two taunks., thiz means
ke may be without gas for a period of ten days to two weeks while
the empty tanks are being re-charged or refilled. For most, the long-
lermn izase iz the most desirable arrangement,

The oxy-acetylene welder is particularly valuable as a tool to
hraze or bronze-weld and to cut steel and iron. Where a person has
sufficient work to justify beoth arc and oxy-acetylene welders, each
weider complements the other. For the average farmer who can
rustily only one welder, the electric are welder is always ready to
use, economical to operate, and can be used for nearly every type
of welding needed on the farm. A welder is usually a sound invest-
ment cn farms where there is a considerable investment in machin-
ery, as many broken parts can be repaired on the farm rather than
a time-taking trip into town to a garage,

Fig. T—A complete electric arc welder
unit suitable for farm shop use,
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Possibly the most essential farm shop equipment—and equally
important as the vise and drill—is the grinding equipment.

ik

One type of grindstone iz shown in Fig. 9.
litable for light grinding. Another, Fig 11,
suitable for w variety of tool grinding jobs.
he grinder in Fig. 12 will do all grindin:,
ork, from the fine tools to plow shares apd
ower sickles,

Fie. % - Electrically

tiperated Grindstone,

Fig. 9—A yood and ineapensive cleetric mrinder with teel grinding
wheel, sickte grinder, and disk holder equipment, putled by a portzhle

farm electric motor.

It must be remembered that large grinding wheels cannot be
driven at high speeds; the most satisfactory, safe speed for grinding
wheels from 47 to 16” is indicated in table below.

Diameter of Whaeel 8;#:3-;0&;::: s:'wfg;;o Sp':::l S:'rl:;;osvf:::'
inches R.P M. R.P.M. R.P.M.
Ao 3,820 4,775 5,730
S e ! 3,056 3,820 4,584
6. 2,546 3,820
7 e 2,183 2,728 3,274
8 e 1,910 2,387 2,865
Lo 1,528 1,910 2,292
V2 R 1,273 1,592 1,210
Y 1,09 1,364 1,637
6. 955 1,194 1,432

—— e —————————
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BOLT CUTTER ALIGNING

STEEL WIRE SCRATCH
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(SEE LIST ¢
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A1PE WRENCHES
STILLSON PATTERN

FIAT FILE
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| ON PAGE 14)
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The next essential in a farm shop is drilling equiptnent.

Figr, i—A mest setisfactory drilling enuoip- Fig. 11 — The oid eunventional post drill is
ment s the welectric drill, which ewn be ile lepst expensive tyie amd can e proe
mounted om0 homemade stand as shown, vided with ndjusteble chuek for any type
or detached {rom the stand Bnd usad eny round shank® bit,

plae in the shop. Z/CAP

REMM CROSS TO
SUIDE OVER 374" PIPE .

MANDLE OF 2-1"x 1/4"  STREET —;
STRAPS - 27" LONG ~  ELBOW

-~y FLOOR
FLANGE

"z 174" CONNECTING
STRAPS - 12" LONG

-

REAM CROSS TO

: |__SLIOE OVER 3/4"
/2" ELEGTRIC £ FIFE
DRILL z
cor. z
L |

Fig. 12-—5tand for Electric Drill.
Note Dril] in Fig. 13 on same plan
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SHARPENING AND GRINDING BITS

Cerrma oo

i e
—__. k& Cu L mERrlE
= Lras
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Tire TEmrLare

25 riw M&
L 5 LWL R,

NEL .
Frpe PHE CuF P Lo R

Figz. 14 ~Details for Holding, Grinding. and Testing a Drill.

Fig. 14=~How a Drill Should Fig. 16—Cleaning an Auper Bit
Cut, with stecl wool.

FiLt wERE
MusT AL STRAONT
FiLE HERE
ol SHovLn AL FLAT

Fig. ti—Filing the Qutside of the Spur Fig. 17--Parts of an Auger Bit and
of an Awger Bit {(let fle touch screw and where to file.
lip gently).
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A PRACTICAL FORGE UNIT FOR THE MORE EXTENSIVE FARM SHOP

Fuyers Lrem Lemarl AMorrar
Approniate S.Ee /B 5 14 ar N
S Latet \ J Bk etk Fire Cloy Marfor Lossd ~ -

)=

£ wcbes Pressuce Biowty
¥oreehie Soted
- r Y

Bere/! Edgen

2 faf '
Rrguiafor - L 4 n
b -
- o
CONE 1] T
§'lf ;r! 1 -
Ang ¢ Lron
8.
gosgn’ ke e e Lo e
< Ragid t—o—-—— 6" > ae”

Nore
Mo Par  Meuature )
§ st Posflond Cement, | Poct Hydrotled Lime
& 5 farfa Choa Se.

Fig. 1*"—Efective repair work on larger farms can
hardly be done without the forge.

Good arrangement shown in
small insert--anvil no more
than 2" from forge and post
vise at right.

Pz, 19—4A small forre useful
for light work.

Fig. 20—Farm shops, either with or without forge equip-
ment, are not complete without blow toreh for seldering
ar heating stulbern bolts and pins, warming up eold
braces and iron parts of farm machinery for bending
or straightening.
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USE OF THE HAND HACK SAW

Notice proper method for holding
hack saw.

Fip, 22—Left, two or more teeth cutiing
al all times. Right, coarse teeth siraddle
the work with a tendency to sirip teeth.
Rlades with 32 teeth per ineh are best for
cutting sheet metal, thin tubing, conduit.
Fig. 21 -When cutting off bolts, remem- 1t is essential to have ns many teeth
ber to screw nut all the way up on the contacting the material as possible on thin
threads first. Then when bolt iz cut, un- metals, For general work where one frame
serewing nut will straighten sny battered ana blade is used for most =21} purposes,
threads. & blade with IE teeth per inch i recom-

mended.
How to Select Hark Saw Bladea—It is very

important in cutting metal with hand hack
saw blades, for the best efficiency, to use
a blade with the proper number of teeth
per inch for the meterial to be cut. 'The
following diegrams will clearly illustrate.

OTYHER MISCELLANEQUS
EQUIPMENT

Fig. 23 — {«ft, plenty of chip clearouuve,
blade will not clog. Right, teeth too fine,
ne chip clearance. For cutting round bara
of soft metals or large sections it iz hest
scecomplished by using bladea with 14 teeth
per inch.

No farm shop is complete with-
out a stove, sawhorse, and tool
box. (Figures 24, 25, 26)

IMALL COMPARTHENTS
Fig. 2b FOR JTAPLES AND NAILS.

COMPARTMENT FoR
HAMMER GHISELS, /5
WRENCH, ETC. /27

Gg: Sauare.Hore n] R

ba
" Howk In Covird Cur V Hort
in Door_Few -DQAF:.“*

R

~0ETAIL~F
FLARE OF LEG




Fig. 27—1t iz convenient to have pinchers
for removing horse shoes. clippers for
trimming, and file and rasp for shaping,
even if the horse shoeingz job iz not done

Fig, 28- ‘For work on farm machinery on
darker days, an extenaion cord with lamp
reflector and bulb protector is most useful
shop equipment.

on the farm,

QOther Specinl Tools for those who do motor work—a set of "snap-on wrenches” is a good investment.
Thoae who And & great deal of Blacksmith Work desirable would want: other tongues. shop ham-
mevrs, anvil hardies, screw plate, and other horse shoeing tools.

YWhere the most use is made eof tools in Carpenter Work, in addition to tgols on page 9, B
plane, good steel tape, and other tools can be added.

If Plumbing WFork is & constant necessity, pipe vise, other pipe wrenches and a szet of pipe
threaders gare a good investment,

Fencing on some farms may call for special pliers, stretchers, etc.

Concrete and Stone Work is another job that may call for other tools.

Figs, 29 and 30-—It is always useful to
have a place to keep paint, glue, and
such products together, and also advisable
to have a series of shelves for storing
screws, waghers, bolts, nuts, and paint
products,
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MAKING A COLD CHISEL

The accompanying drawings and notes outline the steps needed
in making a cold chisel and a rivet punch. Follow each step carefully
and WATCH THE COLORS CLOSELY.

Rivet punches made from tool
steel are not tempered. Only
centér vpunches are tempered,
following the same procedure as
iven for tempering cold chizels.
Punches may be made from any
plece of ordinary steel, but chis-
els should always be made from
rood tool stesl, »47x7” octag-
onal stock, o

Fix. 31—~—Cold Chisel.

STEP 1 Forge the piece to the form shown above being careful not to heat
the piece above a cherry red. Do not work the pigce below a dull red heat.

STEP 2 Bharpen and finish the chisel, see Fig. 35, A templet can be made

by filing a notch in & piece of thin galvanized iron with an ordinary three-cor-
nered flo. )

STEP 3 Polish the point the full length of the bevel.

Hardening and Tempering

~ STEP 1 Heat the piece to a cherry red, through a distance of about 2” from
point.

STEP 2 Hold the piece vertically, and dip the point in cold water, chilling it
about %" huck, The point will thus be cold and hardened, while at some distance
back from the point the piece will still be guite hot.

STEFP 3 Immediately brighten the surface of the peint with emery cloth or a
piece of sandstone.

STEF 4 Watch the bright surface very closely. Colors will gradually move
down from the heated portion. First will be seen a light straw, then a dark
straw, then a light brown, fellowed by a dark brown. When the dark brown has
reached the end of the piece, quickly place the cutting edpe 4" back in cold water
and the required temper will have been secured. Keep the point cool until the en-
tire piece has come to a black heat, when it may be cooled slowly by dipping it in
water., Never cool it rapidly until the body of the chisel is zbove a black heat.

NOTE: The above method may be followed in tempering center punches,
drills, ete. The colors after brown are: purple, light blue, full blue, dark blue, and
then a sort of a grey black which fades into the original color of the steel. The
point should he the hardest part of the chisel for if there are harder portions
farther back, the chizel is liable to break at that point.

—

Fig. 32—When grinding tools mave right Fig. 33—To cut vod or small bar stock
and left and up and down. to roupgh size, nick it on opposite  sides
and bend it until it breaks. Nute proper

method of hofding chisel and hammer.
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causes of failurez, and recommended method of repair.

METALS OF FARM MACHINES

The following table lists the major kinds of metals used in farm machinery,
how te identify them, why the manmufactuver used the particular metal, common

It is best to refer to a2

welder’s handbook to get the neceszary procedure, treatment, and type of rod to
use bhefore attempting to weld any of these metals,

[ Why Used ond |

Machine Parts How to Idantify hz Recommended
Metol Commenty Made and ommon Treatment of the
of This Metal Choracteristics Failures Materiol & Repair
== —
Cast Mower Framae.,, Rust wery lighthy. Easy to mig. in Difricult to welid,
i Whieels, Gears, & Hard to <ut Easy irregular shapes. Brozes easily;
ron Sprockets on old o dril. Shayvine Holds bearings & when brazing,
mipdals. Fowls and crumbfe and de-« other oparts  with heat entirc  cast-
[Grﬂyl Hylodors Planter o hight gray. by tittle wear, wibro- i alicw to cooi
plates Plaw ponts ot when cdnibing fionn o loss of sfuwly. Stroight or
Y hite) Cri D ups and Broaks very 20siy aligres, at, When curved castings
Shoes Lever e e n Rgimmergyd Jdoris v ¢ hard 10 muy be splhiced
Brses: Cisk Spests zr nent. Shows rastore shape with hot roll stocl
crd Beorning Cases. Mot marks,  ery Bragd .— Beoit 1o-
rrgic. qother,
Mujeable Shoes of Mower. Maarhy the same wenrs  well, but Some gs cost iron
Casi Cutter qu, Plant- as  cest woir ex- faster than  cast. ot 0% brittle.
er & Drill. Seed ) cept moy bend Has grecter ien- Can be threoded:
lz¢n Cups, lLever cosi- siightiy, Wil s strength. Wil soft on Dutsidé
ngs, clevises, stand some hom- hold thread for ang con be cut
beoring cases. mering. stud  bolts, more eastly.
Old machines REust resistent, soft Wil work €asvy. W -
Iw"""ght bhave some m to drill, ¢ ufs eosy. Can be bent to ceﬁ!‘_j Fﬁ,:er:}; %rnod
ran bolts & braces. any shape, high torges easy.
tensil strength,
Cost Mower yohke Hord to Jdrill and Cori be made in Welds by any pro-
gears And sErock- cut. Rusts slowly, ditferent  shopes coss. Holds thread
Steel ets on néew mo- tokes very high easily.  Expeansive. weil. Can he heat-
chimes;, draw-bar polish. Rigid and Wears slowly, de- § o1 and re-shaped
brackets. Some high tensil nendable. or forged siowly.
plow points. strength. Temper corefully.
High Plow beams. Mow- Shows rust quick- Expensive. Can be welds by gy Bro-
C:igrbon er cutter bor Iy. Hard to drill or tempered to suit cess. Ycur;f&ly.
springs. Disc, cut, Tempers well. tough job. May Can be re-tem-
Steel Planter shoes. Holds shape waell. wear Some. pered, but ot too
Chisels, drilis, and high tensil often. Con forge
wrenches. strength. slowly. Halds
thread well.
Soft Plow points; wing Same os cast or Same a3 cast Same s cast
Center and other ma- high carbon steel. steel: will break. steel; but forge
chines on wearing and temper more
Steel paints, carefully.
Cald Shafting & frame Shows rust easv. Good wearing Weld by any pro-
where straight | Eosy to cut, drill | quality as rotot- cess. Shape or
Roil puH tensil strength ond forge. Bends ing shaft. Cheap, forge easy. Can-
Steel required. easy. Cold. but cuts easy with 10t be tempered,
grit.
Hot Angle & Channel Same as cold roll Good wearing and Same as cold roll
Roll iron frames where but usually made rigid quality, but but may temper
Q twisting and strain in strips aond an- will break and fa- slightly.
Steel aceur. gles. tigue.
Bross & Found in replac- Wears well. Bright Replacable. Easy Cheaper to re-
Bronze able bearings. copper cofor. dented ar broken. pioce than repair.
Babbit Serves as lining Lead color—easily Wears well, Mefts Cheap to replace
§ for cast ircon cut with heat. small bearings,

pearings.




