
MSU Extension Publication Archive 
 
Archive copy of publication, do not use for current recommendations. Up-to-date 
information about many topics can be obtained from your local Extension office. 
 
 
Electrical Projects for 4H Clubs 
Michigan State University Cooperative Extension Service 
4-H Club Bulletin 
P.G. Lundin, Fred W. Roth, Dennis E. Wiant 
Issued  N.D. 
75 pages 
 
 
The PDF file was provided courtesy of the Michigan State University Library 
 

Scroll down to view the publication. 
 



?,.R , J: 7-

CLUB BULLETIN 53

ETucTRICAL PnoJECTS
,for 4"H CLUBS

By P. G. LUNDIN, FRED W. ROTH and DENNIS E. WIANT

MICHIGAN STATE COLLEGE :: COOPERATIVE EXTENSION SERVICE
EAST LANSING

"l \
1

!
1
I
6

CLUB BULLETIN 53 

ELECTRICAL PROJECTS 
for 4--H CLUBS 

B y P. G. LUNDIN, FRED W. ROT H an d DENNIS E. WIANT 

MICHIGAN STATE COLLEGE :: COOPERATIVE EXTENSION SERVICE 

EAST LANSING 



REQUIREMENTS

FOREWORD

This revised copy combines the previous bulletins, "Electrical

Projects for 4-H Clubs" and "Farm Electricity for 4-H Clubs".

The 4-H Club Department wishes to express appreciation to all
those that helped in its preparation.
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REQUIREMENTS FOR ELECTRICAL CLUB WORK

Electrical club members must be between the ages of 10 and 20

years. First-year members must be at least 10 years old by January 1.

FIRST YEAR

Members enrolling for the first year must complete Exercise 1,

and two others in addition. Also the club must complete the required
group Exercise, No. 2.

SECOND YEAR

Members enrolling for the second year must complete Exercise 13

and two others in addition. The club must complete the required
group Exercise, No. 14.

ADVANCED

Members enrolling for the advanced years must complete two exer-

cises not previously done.

BASIS OF AWARD

The work of the Electrical CIub members will be judged on the

following basis:

Quality of workmanship
lnterest and attitude as a club member
Completeness and correctness of report

IIOTE: The club member is not limited to maki,ng only the articles
listecl in this bulletin. Clmnges in tlte plans m&A be made to

fit inclioidual needs.

REQUIREMENTS FOR ELECTRICAL CLUB WORK 

Electrical club members n1ust be between the ages of 10 and 20 
years. First-year members lTIUSt be at least 10 years old by January 1. 

FIRST YEAR 

Melnbers enrolling for the first year lTIUSt complete Exercise 1, 
and two others in addition. Also the club must complete the required 
group Exercise, No.2. 

SECOND YEAR 

Men1bers enrolling for the second year must complete Exercise 13 
and two others in addition. The club must con1plete the required 
group Exercise, No. 14. 

ADVANCED 

Members enrolling for the advanced years must con1plete two exer­
cises not previously done. 

BASIS OF AWARD 

The work of the Electrical Club members will be judged on the 
following basis: 

Quality of workn1anship 
Interest and attitude as a club lnelnber 
Completeness and correctness of report 

NOTE: The club 1nen~bel' is not limited to 1naking only the articles 
listed in this bulletin. Changes in the plans nUlY be made to 
fit individual needs. 



EXERCISES IN THIS BULLETIN

First Year Exercises

Toy Electric Motor (required group exercise)
Extension Cord or Trouble Lamp (required)
Care of Electric Motors
Making a Motor Portable
Alarm Clock Time Switch
Repairing Appliance Cords
Pig Brooder
Poultry Water Heater
Electric Chick Brooder
Mounting a Motor on a Seed Cleaner or Corn Sheller
Making a Lamp Shade
Miniature Model of a Room

Second Year Exercises

Wiring Panel (required grolrp exercise)
Reading the Electric Meter and Computing N{onthly Bill

(required)
Care of Electric Motors
Making a Motor Portable
Alarm Clock Time Switch
Pig Brooder
Poultry Water Heater
Electric Chick Brooder
Making a Lamp Shade
Miniature Model of a Room
Movable Work Bench Light
Home Lighting Survey
Making a Table Lamp
Installing a Door Bell or Chime
Installing Convenience Outlets
Call Bell in the Barn
Belt Sander
Switch Panel

C.

Cost of Electricity f
Electric Egg Candler

Ice Cream Freezer I

Advanced Exercises

N,{aking a Table Lam
Movable Work Bencl

Installing Convenient
Installing a Door Bell

Cost of Electricity fo
Ice Cream Freezer P

Home Lighting Survt

Switch Panel
Electric Egg Candler
Belt Sander
Call Bell in the Barn
Installation of a Pern
Installing a Yard or A
Wiring a Small Build:
House Wiring Plan
F'armstead Wiring Pla

Poultry House Light
Electric Fence Unit
Motor-Driven Grindst
Electric Lawn Mower
Drill Press

Circular Saw

Elevators for Handlin

A.

B.
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C.

Cost of Electricity for Operating Certain Equipment
Electric Egg Candler
Ice Cream F'reezer Power Unit
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Electrical Projects for 4-}l Clubs
Ba P. C. LUNDIN, FRED W. ROTH and DENNIS E" WIANT

Electricity is a servant of the farm family. Electricity is ready, at
all times, to lighten the load and make it possible for the farmer and
his farmily to have more of the comforts and luxuries of life.

Savings in time, labor, and money are made on thousands of farms
where the farmer lets electric power do work that he would otherwise
have to do manually.

One kilowatt-hour, which is purchased for 3 cents or less, will do
as much work as a man working all day. One can readily see that it
is not economical to permit the hired man to do any chores that can
be done by electricity.

The usefulness of electricity can be greatly extended. On the
rnajority of farms now using electricity, the installation of additional
lights, convenience outlets, switches and circuits would add greatly
to the convenience of the users. This is just as true in our city homes.

Approximately 165,000 or 94 percent of Michigan farms are sup-
plied with electricity. The farm home is using more than 85 percent
of the farm electrical consumption for labor saving and convenience
in the home. N{ore electrical energy should be used for farm produc-
tion, for it will increase production and lower the cost of production,
thereby increasing profits for the Michigan farmer. At the same time,
it will reduce labor requirements and add to the convenience of farm
operation.

This bulletin shows some of the equipment, reasonable in cost,
and simple to constnrct, which can be used profitably on the farm and
in the home.

ELECTRICAL TERMS DEFINED

AMPERE-The unit of measure of the rate of flow of an electric cur-
rent.

VOLT-The unit of measure of the electrical pressure or "push" which
causes a current to flow. A dry cell is approximately 1% volts; a
3-cell storage battery about 6 volts. The power supplier furnishes
120 or 240 volts to the house or farmstead.

Electrical Projects for 4-H Clubs 
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WATT-The unit of measure of the rate at which electric power is
being used or developed. (watts - amperes X volts)

KILOWATT-l,00O watts - I kilowatt. (Kw 
-

amp. X volts)

1,000

WATT-HOUR-The work done when one watt of electric power is

used for I hour.

KILO\\-ATT-HOUR-1,000 watt-hours :- I kilowatt hour. (Kw-hr :
amp.Xvolts\hrs.)

1,000

WATT-HOUR N{trTER-Usually spoken of as the meter. An elec-
trical instrument, using no crlrrent itself, which records the elec-
tricity used in terms of kilowatt-hours. Each electrified house or
farmstead is equipped with at least one watt-hour meter.

CIRCUIT-The path of an electric current. It must be complete to
permit the flow of ar steady current. A complete circttit includes
a device for production of electricity; that is, power solrrce, con-
necting wires, and the device being supplied with power. In the
home the wires coming from the transformer are spoken of as

the source of power.

Branch Ci,rcuit-A circuit which is onlv one of a system made
up of two or more circuits. The wiring in a building is usually
made up of a system of circuits branching off from a main
circuit, and each circuit supplies one part of the building or
one particular piece of equipment.

Closed Circuit-A continuous metal path through which elec-
tricity flows, as when an iron is plugged into the circuit. It is

sometimes referred to as a "live" or "hot" circuit.

Open Circui,t-An intended or accidental opening of the metal
pathway or circuit, as when a switch is opened or when a fuse
has burned out or a circuit breaker has opened the circuit. Also
referred to a.s a "dead" or "cold" cilcuit.

Short Circuit-Often caused by two wires touching, so that
current does not flow through lamp or appliance, but takes an
improper short cut to the ground. When a short circuit occurs,
a fuse "blows" and "opens" the circuit, which is one of the
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important reasons why all wiring should be carefully protected
by fuses or circuit breakers.

INSULATION-A material that conducts electricity so poorly that the
amount passing through it is negligible. Mica, glass, porcelain, and
rubber are examples of insulating materials.

CONDUCTOR-A material through which electricity is readily trans-
mitted. Metals such as silver, copper and aluminum are good
conductors.

CROUND OR GROUNDING-A safety device which is an electri-
cally tight connection to the earth, to dispose of surplus or over-
flow electricity by allowing it to leak to the ground. This is usually
a wire, with soldered joints, connected to either a city water system
or to a pipe or metal rod driven foul to eight feet into permanently
moist ground.

RESISTANCE-The characteristics of metal which tend to prevent,
retard, or restrict electrical current flow. The properLy of resist-
ance is desirable when used the right way as in electrical heating
and lighting devices.

FUSE-The part of an electrical system designed to melt and open
the circuit when a specified cnrrent is exceeded.

CIRCUIT BREAKER-An automatic switch for opening a circuit,
usually when a specified current is exceeded. Circuit breakers need
only to be reset, while fuses must be replaced when "blown".

OUTLET-A point at which current is to be used or controlled. At
this point a box, usually metal, is installed. The wires are perma-
nently fastened to the box. All necessary connections are made
within the box, and the convenience outlet, switch or lamp recep-
tacle is attached to the box.

SAFETY-SWITCH-A switch, usually of B0 amperes or more capacity,
enclosed in a grounded metal box, and so arranged that door of
box cannot be opened unless switch is off.

TRANSFORMER-A simple electrical device which changes the pres-
sure or voltage. F'or example, a transformer serving a farm might
"step-down" the voltage from 4,800 volts to 120 volts.

EXTENSION SEHVICE 9 
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HORSEPOWER-A rneasuremellt of power. One horsepower -- 746

watts, A One-horsepo\Mer motor requires approximately 1,000

watts to operate it ut ratecl load, because it is only about 75 percerlt

efficient. Thus, the "input" to the motor would be 1,000 watts,

btrt the "ostput" would be746 watts clr the equivalent of l holse-

power. N,{otors are rtrted cln tlte outprtt, not the input'

NECESSARY TOOLS

To clo sltisfactory work in electrical pr:ojects, a good set of tools is

rlecesss.rv. The following list is a rninimum to begin youl project tvrlr'l<.

As y,orr cciuplcte rnore projects new tools will be r-reeded'

1. Harntrlel
2. Screwdr:ivcr'
3. Sicle-cutter pliers
4. {aic}< knife
5. Solclering iron (either c.lcctric or Iron-electric with blow toI'cl'r)

6. ttesirt-corc wire soldcr:

7. Test lamp
8. Rubber tape
9. Friction tape.

It is also lecessalv to ha.ve uvailtrble tr copy of "Wiring Sirnplifiecl"

bv I{. P. Richter.

Fig. t. Tools required to begin proiect work.

Exrr

Fig. 2. A p

Fig. 3.
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HORSEPOWER-A Ineasuren1ent of power. One horsepower = 746 
watts. A one-horsepower Inotor requires approximately 1,000 
watts to operate it at rated load, because it is only about 75 percent 
efficient. Thus, the "input" to the motor would be 1,000 watts , 
but the "output" would be 746 watts or the equivalent of 1 horse­
power. tv10tors are rated on the output, not the input. 

NECESSARY TOOLS 

To do satisfactory work in electrical projects, a good set of tools is 
necessary. The following list is a n1inimun1 to begin your project work. 
As you conlplete n10re projects new tools will be needed. 

1. Hammer 
2. Screwdriver 
3. Side-cutter pliers 
4. Jack knife 
5. Solderin g iron (either electric or non-electric with blow torch) 
6. Resin-core wire solder 
7. Test lmnp 
8. Rubber tape 
9. Friction tape. 

It is also necessary to have available a copy of "Wiring Simplified" 
by H. P. Richter. 

Fig. 1. Tools required to begin project work. 

EXT} 

Fig. 2. A p 

Fig. 3. 
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2, A portable extension cord.

Fig. 3. A trouble lamp.
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Fig. 2. A portable extension cord. 

Fig. 3. A trouble lamp. 
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EXERCISE I
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EXTENSION CORD OR TROUBLE LAMP

There are many uses for both an extension cord and a trouble
lamp on every electrified farm (Figs. 2 and 3).

The cord should be two-wire, No. 16, heavy duty, rubber-covered,
about 20 feet long. The trouble lamp will require a rubber handle
and lamp guard, while the extension cord requires a connector body
with a clamp grip. A good connector cap, preferably with a clamp
grip, is required for either cord.

The cord should be connected in such a way that the tension will
not be transmitted to the terminal screws. This may be done in the
following ways: 1) by using a cap with a clamp grip, 2) if such a cap
is not available, by tying an Underwriters knot, 3) if there is not room
enough in the cap for a knot, the wire may be looped around the posts
before fastening it under the terminal screws.

EXERCISE 2 
TOY ELECTRIC MoToR

Materials Required

l-Wood blocli 2\" x 4f"
l-Wood block 4r4" x ()"

(both should be cut from soft pine wood preferabl.l' fu" thicl<. Grain of wood
should run with the longest dimension of ear,h piece)

l-77%' length of rf" thick x )1" wide soft iron (strip steel)
1-(or more as required) lzrf" lenglh of same iron as above.
i-(or more as required) lti-penny common spike nails (iron)
2-4-penny common na,ils (iron)
2-No. 8-l)4'long, r'ouncl-head wood screws (iron)
l-%-lb. coil No. 18 bell wire (75 ft.)
l-Roll friction t,ape )/," x6'
l-drv r:ell lfu-volt
l-Wrapping string €i feet long.

Preparing the Parts

tsase-'the large wood block is used for the base of the motor and
requires no further work.

Bearing Block-^Ihe bearing block should be made from the small
wood block as shown in Fig. 4. The notch in the bottom, 3/+" wide by
7/s" deep, should fit the iron.

Field Poles-Bend the long piece of iron to the shape shown in the
diagram, keeping the dimensions as close as you can to those in the
diagram. (Variations in the bending are permissible as long as the
space between the pole ends is 2 inches and as long as each pole is

\ \
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EXERCISE 1 

EXTENSION CORD OR TROUBLE LAMP 

There are many uses for both an extension cord and a trouble 
lamp on every electrified farm (Figs. 2 and 3). 

The cord should be two-wire, No. 16, heavy duty, rubber-covered, 
about 20 feet long. The trouble lamp will require a rubber handle 
and lanlp guard, while the extension cord requires a connector body 
with a clanlp grip. A good connector cap, preferably with a clanlp 
grip, is required for either cord. 

The cord should be connected in such a way that the tension will 
not be translnitted to the ternlinal screws. This nlay be done in the 
following ways: 1) by using a cap with a clamp grip, 2) if such a cap 
is not available, by tying an Underwriters knot, 3) if there is not roonl 
enough in the cap for a knot, the wire nlay be looped around the posts 
before fastening it under the tenninal screws. 

EXERCISE 2 
TOY ELECTRIC MOTOR 

Materials Required 

I- vVood hlock 2Ys /l x 4Y2/1 
I - W ood block 4 1~/I x 6/1 

(both shoul d be cut from soft pine wood preferahly ~/I thi('k . Gra in of wood 
should run wi t h t he longest dime nsion of ea('h piece) 

1- 11 Y2/1 length of Ys /l t hi ck x %" wide soft iron (strip stee l) 
1-(01' more as required ) 1 ~" length of same iron as above . 
1-(01' more as required) Hi-penny common spike na ils (iron) 
2- 4-penny ('o mmon nails (iron) 
2- No. 8-1 ~4 " long, round-head wood serews (iron ) 
I- Y2-lb. co il No. 18 bell wire (7.5 ft .) 
J - R oll fri ct ion tape % /1 x 6 ' 
I- dry eell 1Y2-volt 
1- Wrappin;.?; string 6 feet lon g; . 

Preparing the Parts 

Base- The large wood block is used for the base of the nlotor and 
requires no further work. 

Bearing Block-The bearing block should be 111ade from the snlall 
wood block as shown in Fig. 4. The notch in the bottom, 3/4" wide by 
Ifs" deep, should fit the iron. 

Field Poles-Bend the long piece of iron to the shape shown in the 
diagram, keeping the dinlensions as close as you can to those in the 
diagranl. (Variations in the bending are permissible as long as the 
space between the pole ends is 2 inches and as long as each pole is 
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2 inches from the bottom.) Find the center of the iron and mark a
line with a pencil lYz inches from each side of the center, for the flat
3 inches straight section at the bottom. Then bend iron between
these marks and the ends of the iron. This can be done by putting the
iron in a vise and using a monkey wrench, forming iron around a rod
or pipe, or bending iron with a hammer on a block of wood.

Armature lron-Armature iron should be made as shown in dia-
gram. The number required will depend on the ntrmber of armattrres
made. Two are shown.

Armnture Shafts-The spikes to be used for armature shafts should
be alike and should be straight, with uniform heads. Remove tool
marks from the heads with a file or emery cloth, and also any irregu-
larities or enlargernents near the points of the spikes.

Assemblu-Fasten the field poles to the center of the base with the
bearing block, held by the two wood screws. To make the armature
bearings, center a spike. (Note: The field pole iron is closer to one

bearing than the other. The head of the spike must be on this
"closer" bearing.) Heat the spike and "brlm in" the head into the
block. Do the same for the point end, repeating the process until the
spike has burned a bearing as deep as the diameter of the spike.

Rotate the spike while burning. After burning, add a few drops of
light oil.

Winding the Field Coils-With the field pole iron still in place,
wrap the places where coils are to be located with friction tape. An
I8-inch length, lapping half of the width of the tape at each turn, is

required for each pole. Allow 12 inches for battery "lead". Starting at
the base on either pole, wrap the wire in a clockwise direction. Lay
each turn as close as possible, continuing to within 1/z inch of the top.
This should take approximately 40 turns. Before the last three turns
are applied at top, put a one-inch length of tape under the wire,
folding the tape over the windings when the return layer is started.
Add the second layer, laying the turn as closely as possible until you
reach the base again. This should take approximately 36 turns. Repeat
by laying on the third layer up, and the fourth layer down. Each will
take approximately 30 turns, making a total of about 136 turns. A
few turns more or less, depending on accuracy of applying and length
of wire, will do no harm. The finish wire should be wrapped around
the 4-penny nail which is driven into the base, t/z inch from both the
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2 inches from the bottom.) Find the center of the iron and mark a 
line with a pencil 1% inches from each side of the center, for the flat 
3 inches straight section at the bottom. Then bend iron between 
these marks and the ends of the iron. This can be done by putting the 
iron in a vise and using a monkey wrench, forming iron around a rod 
or pipe, or bending iron with a hammer on a block of wood. 

Armature Iron-Armature iron should be made as shown in dia­
gram. The nun1ber required will depend on the number of armatures 
made. Two are shown. 

Armature Shafts-The spikes to be used for armature shafts should 
be alike and should be straight, with uniform heads. Remove tool 
n1arks frOln the heads with a file or en1ery cloth, and also any irregu­
larities or enlargen1ents near the points of the spikes. 

Asselnbly-Fasten the field poles to the center of the base with the 
bearing block, held by the two wood screws. To Inake the arn1ature 
bearings, center a spike. (Note: The fi eld pole iron is closer to one 
bearing than the other. The head of the spike n1ust be on this 
"closer" bearing.) Heat the spike and "burn in" the head into the 
block. Do the same for the point end, repeating the process until the 
spike has burned a bearing as deep as the diameter of the spike. 
Rotate the spike while burning. After burning, add a few drops of 
light oil. 

Winding the Field CoiZs-With the field pole iron still in place, 
wrap the places where coils are to be located with friction tape. An 
18-inch length, lapping half of the width of the tape at each turn, is 
required for each pole. Allow 12 inches for battery "lead". Starting at 
the base on either pole, wrap the wire in a clockwise direction. Lay 
each turn as close as possible, continuing to within 1/2 inch of the top. 
This should take approxilnately 40 turns. Before the last three turns 
are applied at top, put a one-inch length of tape under the wire, 
folding the tape over the windings when the return layer is started. 
Add the second layer, laying the turn as closely as possible until you 
reach the base again. This should take approximately 36 turns. Repeat 
by laying on the third layer up, and the fourth layer down. Each will 
take approxin1ately 30 turns , making a total of about 136 turns. A 
few turns more or less , depending on accuracy of applying and length 
of wire, will do no harm. The finish wire should be wrapped around 
the 4-penny nail which is driven into the base, Ij2 inch fron1 both the 
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iron and the bearing block. This nail serves as a "brush" holder, and
the end of the wire with the insulation removed, forms the "brush".

The other winding is applied in a similar manner (in a clockwise
direction), allowing a t2-inch battery "lead". The "finish" wires in
each case should be 12 inches long, and each should go to one of the
4-penny nails. The "start" wires go to the battery terminals. "Brush"
wires are spaced about 3/e-inch apart at the top.

Tuo-pole Armature-With the point of the spike reduced in size to
eliminate the "swell" due to manufacture, it can easily be driven
through the hole in the armature iron. The head of the spike should
extend 15ls inches. At 2s/s inches from the head, wrap 4 layers of 3/+-inch

wide friction tape on the spike, for the commutator. Remove the insu-
lation from a three-inch piece of No. 18 wire and make the "bars" for
the commutator. This is really only a short-circuiting device. Impor-
tant: These bars must be located on the spike so that they trre in line
witl-r the "leading" edge of the armature iron. They should also be
opposite each other on the commuta.tor and extend the sarne distance
out from the spike. Long-nose pliers will make the work easier.
Several strands of string will hold the bars in place. Overall diameter
of the bars should be 7 /LG inch.

Tuso-pole Armature u;ith Wintlir"tg-This is the two-pole armature
with some No. 18 wire wound on the armature iron.

To wind the arrnature, first cover the armature iron where the
winding is to be applied with at least one thickness of friction tape.
This insulates the iron as well as holds the windings in place. Start-
ing at the center of the armature, allow 2 inches for making a com-
mutator bar, then apply the windings in the direction shown. The
first layer will take 7 or 8 turns. A one-inch length of friction tape
applied under the last two tunrs and folded back over the first layer
will be helpful in holding the start of the second layer of windings.

The second layer will require 8 turns. This winding should con-
tinue past the spike to the other pole of the armature. The same
direction of winding and the same number of turns and layers will
thus be applied on each side. Repeat the process, applying the third
and fourth layers. Thus a total of 24 turns per pole can be made from
the lt feet of wire required. More or fewer turns per pole are per-
rnissible, but each should have the same number to rnaintain a proper
balance. The "start" and "finish" wires will come antomatically at
about the correct position to be used for commutator bars.

15EXTENSION SERVICE 15 

iron and the bearing block. This nail serves as a "brush" holder, and 
the end of the wire with the insulation removed, fonns the "brush". 
The other winding is applied in a similar manner (in a clockwise 
direction), allowing a 12-inch battery "lead". The "finish" wires in 
each case should be 12 inches long, and each should go to one of the 
4-penny nails. The "start" wires go to the battery tern1inals. "Brush" 
wires are spaced about 3/8 -inch apart at the top. 

Two-pole Annature-With the point of the spike reduced in size to 
elin1inate the "swell" due to lnanufacture, it can easily be driven 
through the hole in the armature iron. The head of the spike should 
extend 1 % inches. At 2% inches fron1 the head, wrap 4 layers of %-inch 
wide friction tape on the spike, for the COmlTIutator. RelTIOVe the insu­
lation frOln a three-inch piece of No. 18 wire and n1ake the "bars" for 
the con1lnutator. This is really only a short-circuiting device. I1npo1'­
tant: These bars Inust be located on the spike so that they are in line 
with the "leading" edge of the an11ature iron. They should also be 
opposite each other on the COlnn1utator and extend the san1e distance 
out fron1 the spike. Long-nose pliers will lnake the work easier. 
Several strands of string will hold the bars in place. Overall diaIneter 
of the bars should be 7/ 16 inch. 

Two-pole Arnwture with Winding-This is the two-pole an11ature 
with son1e No. 18 wire wound on the armature iron. 

To wind the arn1ature, first cover the annature iron where the 
winding is to be applied with at least one thickness of friction tape. 
This insulates the iron as well as holds the windings in place. Start­
ing at the center of the annature, allow 2 inches for lnaking a com­
mutator bar, then apply the windings in the direction shown. The 
first layer will take 7 or 8 turns. A one-inch length of friction tape 
applied under the last two turns and folded back over the first layer 
will be helpful in holding the start of the second layer of windings. 

The second layer will require 8 turns. This winding should con­
tinue past the spike to the other pole of the an11ature. The same 
direction of winding and the san1e number of turns and layers will 
thus be applied on each side. Repeat the process, applying the third 
and fourth layers. Thus a total of 24 turns per pole can be made fron1 
the 11 feet of wire required. More or fewer turns per pole are per­
missible, but each should have the san1e number to n1aintain a proper 
balance. The "start" and "finish" wires will come autOlnatically at 
about the correct position to be used for commutator bars. 
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However, the motor is not designed for high-speed operation. Be-
ing a series type motor, it will operate on alternating current from a
toy transformer as well as on direct current (dry cells). On alternating
current, there is danger of overheating the windings in the motor and
toy transformer, as a toy transformer is not designed for too high
voltage. Using a rubber band for a belt, this motor can be made to
operate small toys.

Many of the fundamental principles of the electric motor are found
in this toy motor. These can be explained by removing the armature
and closing the circuit by pushing the "brlrshes" together. The
presence of the electric current is shown by the spark, which occurs
when the bnrshes part. If the point of an iron nail about lYz inches
long is touched to the end of one of the field poles and the electric
circuit closed by touching the brushes together, the nail will be held
suspended between the two poles. When the electric circuit is broken,
the nail will fall. If the circuit is again made, with the nail across its
original position, it will jump back in line across the gap between the
two poles.

Thus we see the presence of two fundamental circuits in all electric
motors-namely, the electric circuit where the electricity flows, and
the magnetic circuit where the magnetism flows. Without the electric
circuit, we would not have the magnetic circuit, and without the
magnetic circuit, no motor would be possible.

If the nail were fastened to a shaft and held between the poles,
slightly out of line, when the electric circuit was made, the nail would
rotate into line. Opening the electric circuit at the right time would
allow the armature to roll like a flywheel. Repeating this process at
the right time is difficult by hand, so an automatic device to "make"
and "break" the electric circuit at the correct time is fastened on the
rotating shaft. This is what we call a commutator.

The motor operates because the electric circuit makes the magnetic
circuit, and the magnetic circuit has a movable section which is otrt
of line and tends to rotate into line.

EXERCISE 3 
CARE oF ELECTRIC MoToRS

Electric motors require a certain amount of regular care to assure
trouble-free operation and long life. Occasional cleaning and oiling
are necessary as well as checking on the wearing parts, such as brushes
and bearings.
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However, the motor is not designed for high-speed operation. Be­
ing a series type Illotor, it will operate on alternating current fronl a 
toy transfornler as well as on direct current (dry cells). On alternating 
current, there is danger of overheating the windings in the Illotor and 
toy transforn1er , as a toy transformer is not designed for too high 
voltage. Using a rubber band for a belt, this n10tor can be nlade to 
operate sn1all toys. 

Many of the fundan1ental principles of the electric n10tor are found 
in this toy IllOtOr. These can be explained by reIlloving the arn1ature 
and closing the circuit by pushing the "brushes" together. The 
presence of the electric current is shown by the spark, which occurs 
when the brushes part. If the point of an iron nail about 1% inches 
long is touch ed to the end of one of the fi eld poles and the electric 
circuit closed by touching the brushes together, the nail will be held 
suspended between the two poles. When the electric circuit is broken, 
the nail will fall . If the circuit is again n1ade, with the nail across its 
original position, it will jun1p back in line across the gap between the 
two poles. 

Thus we see the presence of two fundan1ental circuits in all electric 
n10tors-namely, the electric circuit where the electricity flows , and 
the n1agnetic circuit where the n1agnetisIll flows. Without the electric 
circuit, we would not have the n1agnetic circuit, and without the 
Illagnetic circuit, no motor would be possible. 

If the nail were fastened to a shaft and held between the poles, 
slightly out of line, when the electric circuit was made, the nail would 
rotate into line . Opening the electric circuit at the right time would 
allow the arn1ature to roll like a flywheel. Repeating this process at 
the right tin1e is difficult by hand, so an automatic device to "n1ake" 
and "break" the electric circuit at the correct tin1e is fastened on the 
rotating shaft. This is what we call a COlllmutator. 

The Illotor operates because the electric circuit Illakes the n1agnetic 
circuit, and the n1agnetic circuit has a n10vable section which is out 
of line and tends to rotate into line. 

EXERCISE 3 
CARE OF ELECTRIC MOTORS 

Electric n10tors require a certain an10unt of regular care to assure 
trouble-free operation and long life. Occasional cleaning and oiling 
are necessary as well as checking on the wearing parts , such as brushes 
and bearings. 
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Electric motors should be cleaned regularly to prevent over-
heating due to the insulating effect of the dirt and dust. Wipe the
dirt off the outside with a rag. The dirt on the inside can usually
be blown out with a tire pump. If grease and dirt have accnmulated
on the inside of a motor, it may be necessary to take it apart and wash
the inside with carbon-tetrachloride in order to clean it thoroughly.
However, this should usually be done only by an electric motor serv-
icemau. Nlotors operated in a dusty or dirty location should be kept
covered, and care should be taken to keep them from getting wet.

A little oil goes a long way on electric motors. The amount needed,
depends on the type of bearings and how much the motor is used. The
manufacturer's recommendations should always be followed, but in
the absence of their instructions, the general rule for the common
fractional horsepower motor is 3 or 4 clrops of oil every 3 or 4 rnonths.
Remenber, there is a lot of difference between a clrop and a squirt
of oil, and that one of the cornrnon causes of motor failure is over-

A good clean motor, with a record of the oiling date written on the motor.

EXTENSION SEHVICE 17 

Electric Illotors should be cleaned regularly to prevent over­
heating due to the insulating effect of the dirt and dust. Wipe the 
dirt off the outside with a rag. The dirt on the inside can usually 
be blown out with a tire pump. If grease and dirt have accumulated 
on the inside of a motor, it nlay be necessary to take it apart and wash 
the inside with carbon-tetrachloride in order to clean it thoroughly. 
However, this should usually be done only by an electric nlotor serv­
iceman. Motors operated in a dusty or dirty location should be kept 
covered, and care should be taken to keep them from getting wet. 

A little oil goes a long way on electric motors. The amount needed, 
depends on the type of bearings and how much the nlotor is used. The 
manufacturer's reconlmendations should always be followed, but in 
the absence of their instructions, the general rule for the conlmon 
fractional horsepower Illotor is 3 or 4 drops of oil every 3 or 4 lllonths. 
Remember, there is a lot of difference between a drop and a squirt 
of oil, and that one of the comnlon causes of motor failure is over-

Fig. 5. A good clean motor, with a record of the oiling date written on the motor. 
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oiling. Motors with ball bearings require special lubrication about
every two years by an electric motor serviceman.

The brushes will wear out in time and should be replaced befole
they become so short that the brush spring no longer holds the brush
on the commutator firmly. New brushes should have a curve on the
end which fits the curve on the commutator. This curve can be
ground on by wrapping a strip of fine sandpaper arollnd the commu-

tator and turning it a few turns by hand with the brush held firmly
against the sandpaper.

Bearings shoutrd be checked for looseness and endplay each time
the motor is oiled. Replacing bearings is a job that should be done

by an electric motor serviceman.

Overloading the motor will calrse it to overheat and possibly
burn out. A simple test for determining whether a motor is over-

loaded is to place the palm of your hand on the motor. If you can

hold it there while you slowly count to 10 (10 seconds) it is probably
not overloaded. On machines where a certain speed is not required,

the load can be decreased by using a smaller pulley on the motor or
a larger pulley on the machine.

The belt tension should be just tight enough to prevent slipping.
If the belt is too tight the bearings will wear faster. On the other
hand, if the belt is too loose, it will slip and wear faster. Belts should
be replaced when they become frayed or worn, and should be kept
free of oil. It is important that the pulleys be properly lined up, and
that the motor be fastened securely to prevent vibration.

This exercise consists of caring for the motors on your farm (mini-
mum of three motors) and reporting the oiling and cleaning dates, and
all necessary repairs for one year.

EXERCISE 4 
MAKING A MOTOR PORTABLE

There are many machines on a farm which can be driven profit-
ably with an electric motor. Some of these machines are elevators,
pump jacks, seed cleaners, corn shellers, grinding wheels, egg cleaners,

sausage grinders, onion, potato and apple graders. Many of these
machines are not used often enough to justify a separate motor for
each machine. So it is desirable to use the same motor for several
different purposes.

i,+lii;i;firfr+-

Fig. 6. A cor

Figures 6,7 and8 show I

portable so that it will be

another.

Figure6showsacomm
support the rail. Extra bri

have to be moved for each j,

Figure 7 shows the "C"

board slightly larger than th

to almost any piece of equ

advantage of this type of m
in any position necessarY fo

designed for such mountinl

Figure 8 shows the broo

able. Cut a large broom h,

18 MICHIGAN STATE COLLEGE 

oiling. Motors with ball bearings require special lubrication about 
every two years by an electric motor serviceman. 

The brushes will wear out in time and should be replaced before 
they beconle so short that the brush spring no longer holds the brush 
on the COlllnlutator firnlly. New brushes should have a curve on the 
end which fits the curve on the conlmutator. This curve can be 
ground on by wrapping a strip of fine sandpaper around the COnlI11U­
tator and turning it a few turns by hand with the brush held finllly 
against the sandpaper. 

Bearings should be checked for looseness and endplay each tinle 
the Illotor is oiled. Replacing bearings is a job that should be done 
by an electric nl0tor servicenlan. 

Overloading the Illotor will cause it to overheat and possibly 
burn out. A simple test for determining whether a nlotor is over­
loaded is to place the palnl of your hand on the motor. If you can 
hold it there while you slowly count to 10 (10 seconds) it is probably 
not overloaded. On nlachines where a certain speed is not required, 
the load can be decreased by using a smaller pulley on the Illotor or 
a larger pulley on the Illachine. 

The belt tension should be just tight enough to prevent slipping. 
If the belt is too tight the bearings will wear faster. On the other 
hand, if the belt is too loose, it will slip and wear faster. Belts should 
be replaced when they becOllle frayed or worn, and should be kept 
free of oil. It is iIllportant that the pulleys be properly lined up, and 
that the motor be fastened securely to prevent vibration. 

This exercise consists of caring for the motors on your farm (nlini­
nlum of three motors) and reporting the oiling and cleaning dates, and 
all necessary repairs for one year. 

EXERCISE 4 
MAKING A MOTOR PORTABLE 

There are many Illachines on a farm which can be driven profit­
ably with an electric motor. Some of these machines are elevators~ 
pump jacks, seed cleaners, corn shellers, grinding wheels, egg cleaners, 
sausage grinders, onion, potato and apple graders. Many of these 
nlachines are not used often enough to justify a separate nlotor for 
each nlachine. So it is desirable to use the same motor for several 
different purposes. 
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Fig. 6. A commercially made motor mount.

Figures 6,7 and B show three common methods of making a motor
por:table so that it will be convenient to change it from one job to
another.

Figure 6 shows a commercial type of iron rail with brackets that
support the rail. Extra brackets may be purchased so they do not
have to be moved for each job.

Figure 7 shows the "c" clamp method. Mount the motor on a
board slightly larger than the motor. The motor can then be clamped
to almost any piece of equipment with two 5-inch "C" clamps. An
advantage of this type of mounting is that the motor can be mounted
in any position necessary for the job, provided the motor is of a type
designed for such mounting.

Figure 8 shows the broom handle method of making a motor port-
able. Cut a large broom handle or hoe handle of approximately the
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Fig. 6. A commercially made motor mount. 

Figures 6, 7 and 8 show three comIllon methods of making a n10tor 
portable so that it will be convenient to change it fron1 one job to 
another. 

Figure 6 shows a cOlllmercial type of iron rail with brackets that 
support the rail. Extra brackets may be purchased so they do not 
have to be moved for each job. 

Figure 7 shows the "c" clamp method. Mount the Illotor on a 
board slightly larger than the motor. The motor can then be clmllped 
to almost any piece of equipment with two 5-inch "C" clamps. An 
advantage of this type of n10unting is that the n10tor can be mounted 
in any position necessary for the job, provided the motor is of a type 
designed for such Illounting. 

Figure 8 shows the broom handle n1ethod of Illaking a motor port­
able. Cut a large broOlll handle or hoe handle of approxin1ately the 
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same length as the motor shaft. Bolt the broom handle to the motor
as shown, counter sinking the heads of the bolts. The slot in the
wood mounting block is made by drilling two holes (the distance
between the centers of these two holes should be equal to the length
of the broom handle) in a board and removing the wood between the
holes with a keyhole saw.

The mounting in all cases should be installed so that the pulleys
are properly lined up. Motors up to and including % h.p., may hang
in the belt to keep it tight. Larger motors should be supported so

that the entire weight does not hang in the belt. The direction of
rotation can be changed on most motors and this may be necessary
when changing the motor from one machine to another.

Tltis exercise consists of making a rnotor portable, using these or

Fig. 7. The use of C-clamps in making a motor portable.

Fig. 8. The
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same length as the motor shaft. Bolt the broom handle to the nlotor 
as shown, counter sinking the heads of the bolts. The slot in the 
wood mounting block is made by drilling two holes (the distance 
between the centers of these two holes should be equal to the length 
of the broom handle) in a board and removing the wood between the 
holes with a keyhole saw. 

The nlounting in all cases should be installed so that the pulleys 
are properly lined up. Motors up to and including % h.p., nlay hang 
in the belt to keep it tight. Larger motors should be supported so 
that the entire weight does not hang in the belt. The direction of 
rotation can be changed on nlost motors and this may be necessary 
when changing the motor fronl one machine to another. 

This exercise consists of nlaking a nlotor portable, using these or 

Fig. 7. The use of C-clamps in making a motor portable. 
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similar methods so that the motor can be used on at least two difierent
pieces of equipment. Report the machines on which the motor is to
be used, and the method by which the motor was made portable.

EXERCISE 5 
ALARM CL'CK TIME S*ITCH

2t

Materials Required

Wall shelf
Alarm r:lock
Wooden arm 1" x2" x 1" to 8"
Stove bcit r,1" x 2rA"
Small Jxrlle._v lncl corcl (for use

(for use with snayr switch)

r,vith toggle switch)

An ordinary spring-wound alarm clock makes a simple time switch
for automatically turning lights and small motors on or off at a certain
time. For example, poultry house lights can be turned on auto-
matically in the morning to stimulate winter egg production. Motors

Fig. 8. The broom handle portable motor in operating position.
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Fig. 8. The broom handle portable motor in operating position. 

similar nlethods so that the motor can be used on at least two different 
pieces of equipment. Report the nlachines on which the ITIotor is to 
be used, and the method by which the motor was made portable. 

EXERCISE 5 
ALARM CLOCK TIME SWITCH 

Materials Required 

Wall shelf 
Alarm ('lock 
Wooclen a nn I" x 2" X 4" to 8" (for use with snap switch ) 
Stove bolt J..i" x 2)i" 
Small pulley a nd ('ore! (for use with tog/!;Ic swit(:h ) 

An ordinary spring-wound alarm clock makes a sinlple tinle switch 
for autonlatically turning lights and smallITIotors on or off at a certain 
time. For exanlple, poultry house lights can be turned on auto­
lTIatically in th e ITIorning to stimulate winter egg production. ~10tors 
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on pump jacks, feed grinders, and other appliances can also be started
or stopped with this device.

Figure 9 shows the arrangement for use with either a snap switch or
a toggle switch. A lever arm is used with the snap switch and it must
have enough weight so that it will drop and snap the switch when
released from the alarm key.

A length of cord and a small pulley is needed to operate a toggle
switch. The cord must be wound on the alarm key so that it will
wind up and pull the switch when the alarm goes off. The clock
should be securely fastened to the shelf.

EXERCISE

Frayed
sion cords
should be
extensive.

6

REPAIRING APPLIANCE CORDS

and worn places on appliance cords, lamp cord and exten-
can be serious shock and fire hazards. All of these cords
repaired immediately, or replaced if the damage is too

To Repair a Cord Frayed Near the PIug: (Steps I - 6; Fig. 10)

1. Release cord by loosening the screws inside plug.

2. Cut off frayed end of cord.

3. Strip 2" of outer fabric covering from cord. Moulded rubber
cord can be split back 2" from the end. Be sure that when the
cords are split no wires are exposed through the insulation.

4. Strip insulation from ends of cords to expose about
wire. Twist strands together.

of bare

;). Slip cord through plug and tie cord ends in Underwriters knot.
This keeps wires from being pulled away from under the screw
posts. Pull knot down inside plug.

Wrap wires around prongs to form an S. Loop bare copper
ends around the screw posts in clockwise direction. Hold in
place and tighten screws firmly.

6.
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on pump jacks, feed grinders, and other appliances can also be started 
or stopped with this device. 

Figure 9 shows the arrangelnent for use with either a snap switch or 
a toggle switch. A lever arm is used with the snap switch and it must 
have enough weight so that it will drop and snap the switch when 
released from the alarm key. 

A length of cord and a small pulley is needed to operate a toggle 
switch. The cord must be wound on the alarm key so that it will 
wind up and pull the switch when the alann goes off. The clock 
should be securely fastened to the shelf. 

EXERCISE 6 

REPAIRING APPLIANCE CORDS 

Frayed and worn places on appliance cords, lamp cord and exten­
sion cords can be serious shock and fire hazards. All of these cords 
should be repaired iInmediately, or replaced if the damage is too 
extensive. 

To Repair a Cord Frayed Near the Plug: (Steps 1 - 6; Fig. 10) 

1. Helease cord by loosening the screws inside plug. 

2. Cut off frayed end of cord. 

3. Strip 2" of outer fabric covering from cord. Moulded rubber 
cord can be split back 2" frOln the end. Be sure that when the 
cords are split no wires are exposed through the insulation. 

4. Strip insulation frOln ends of cords to expose about %" of bare 
wire. Twist strands together. 

5. Slip cord through plug and tie cord ends in Underwriters knot. 
This keeps wires frOln being pulled 'away frOln under the screw 
posts. Pull knot down inside plug. 

6. Wrap wires around prongs to form an S. Loop bare copper 
ends around the screw posts in clockwise direction. Hold in 
place and tighten screws firmly. 
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EXERCISE 7 
PI

The electrical pig broodr
helps to save more pigs per
providing a warm area in o

chilling after farrowing an(
They should be placed undr
ing and once they learn to
reduce the danger of their bt

The brooder should be us

afterwards. It may be used
rent is available. Fasten th,

house or pen and place a I

corner above the brooder to

To Repair a Cord Frayed in the Middle: (Steps 7 - 9; Fig. f0)

7. Cut fraYed edge clean.

8. With electrician's rubber tape, wrap each wire separatelg ftom

end to end.

9. with friction tape (tire tape) bind the 2 wires together.

This exercise consists of inspecting and repairing all of the cords

around your home and farm. Replace all broken plugs with new ones

of a type which will not break when dropped or stepped on. Report

the number and types of cords you repaired'
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Fig. 10.
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To Repair a Cord F rayed in the Middle: (Steps 7 - 9; F ig. 10) 

7. Cut frayed edge clean. 

8. With electrician's rubber tape, wrap each wire separately from 
end to end. 

9. With friction tape (tire tape) bind the 2 wires together. 

This exercise consists of inspecting and repairing all of the cords 
around your home and farm. Replace all broken plugs with new ones 
of a type which will not break when dropped or stepped on. Report 
the number and types of cords you repaired. 
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EXERCTSE 7 
PrG BR'.DER

The electrical pig brooder is a simple piece of equipment which
helps to save more pigs per litter during early spring farrowing, by
providing a warm area in one corner of the pen to prevent loss by
chilling after farrowing and to protect the little pigs from injury.
They should be placed under the brooder immediately after farrow-
ing and once they learn to stay there, little attention is needed to
reduce the danger of their being laid on or stepped on by the old sow.

The brooder should be used during farrowing and for 7 to 10 days
afterwards. It may be used in any farrowing pen where electric cur-
rent is available. Fasten the brooder securely in one corner of the
hotrse or pen and place a gate, heavy boards, or 2x 4's across the
corner above the brooder to protect the reflector and cord.
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Fig. ll. Pig brooder.
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EXERCISE 7 
PIG BROODER 

The electrical pig brooder is a simple piece of equipment which 
helps to save more pigs per litter during early spring farrowing, by 
providing a warm area in one corner of the pen to prevent loss by 
chilling after farrowing and to protect the little pigs from injury. 
They should be placed under the brooder immediately after farrow­
ing and once they learn to stay there, little attention is needed to 
reduce the danger of their being laid on or stepped on by the old SOW. 

The brooder should be used during farrowing and for 7 to 10 days 
afterwards. It n1ay be used in any farrowing pen where electric cur­
rent is available. Fasten the brooder securely in one corner of the 
house or pen and place a gate, heavy boards, or 2 x 4's across the 
corner above the brooder to protect the reflector and cord. 
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Construction of the Brooder

Construct the brooder as shown in the plan. The two sides may

be either planks or boards 12 inches wide and 36 to 42 inches long.
Use 36-inch sides in a 6- by 6-foot farrowing house and 42-inch sides

in larger houses. The top is made of boards or one-fourth or three-

eighths inch plywood, if available. A 2 x 4 is placed along the front edge

to give the brooder strength and to hold the heat under the brooder.

If an RLM reflector is not readily available, a dish pan with a

bright inside surface may be used. The pan should be 6 or 7 inches

deep and approximately 14 inches in diameter. A hole, large enough

for a porcelain heater receptacle, may be made in the bottom with
a hammer and chisel. Rubber covered cord should be used. (Note:

To facilitate the use of the brooder, a convenience receptacle should

be mounted on the wall of the individual house or near the farrowing
pen in the central house. The wires from the receptacle in the

individual house should extend to the outside through an approved

weatherhead.) Fasten the reflector with screws to permit replace-

ment of the light bulbs. Nail a piece of hardware cloth or fine chicken

wire below the hole in the hover to prevent straw or litter from coming

in contact with the bulb and causing a fire.

Change the bulb to meet weather conditions. During normal win-
ter weather, use a 100-watt bulb; during severe weather' use a 150-

watt bulb; and during mild weather, use a 60-watt bulb.

EXERCISE 8 
POULTRY WATER HEATER

Water available at all times is essential for a flock of producing

hens. Electric lights can be used to arouse the birds early in the

morning, but unless water is available for them, much of the value

of the lights may be lost.

An inexpensive poultry water heater to keep the water from freez'

ing can be constructed from the accompanying diagram. _The 
hole in

*f,i"h the porcelain heater receptacle is mount€d may be cut with
a hammer and chisel and should be just large enough to admit the

receptacle. A round, or half-round file is handy for smoothing the

"dgJ 
to make a good fit. A hole should also be punched in the

botto- of the pan near one corner, to drain any water which might

spill into the pan.
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Construction of the Brooder 

Construct the brooder as shown in the plan. The two sides may 
be either planks or boards 12 inches wide and 36 to 42 inches long. 
Use 36-inch sides in a 6- by 6-foot farrowing house and 42-inch sides 
in larger houses. The top is made of boards or one-fourth or three­
eighths inch plywood, if available. A 2 x 4 is placed along the front edge 
to give the brooder strength and to hold the heat under, the brooder. 

If an RLM reflector is not readily available, a dish pan with a 
bright inside surface may be used. The pan should be 6 or 7 inches 
deep and approximately 14 inches in diameter. A hole, large enough 
for a porcelain heater receptacle, may be made in the botton1 with 
a hammer and chisel. Rubber covered cord should be used. (Note: 
To facilitate the use of the brooder, a convenience receptacle should 
be mounted on the wall of the individual house or near the farrowing 
pen in the central house. The wires from the receptacle in the 
individual house should extend to the outside through an approved 
weatherhead.) Fasten the reflector with screws to permit replace­
ment of the light bulbs. Nail a piece of hardware cloth or fine chicken 
wire below the hole in the hover to prevent straw or litter from coming 
in contact with the bulb and causing a fire. 

Change the bulb to meet weather conditions. During normal win­
ter weather, use a 100-watt bulb; during severe weather, use a 150-
watt bulb; and during mild weather, use a 60-watt bulb. 

EXERCISE 8 
POULTRY WATER HEATER 

Water available at all times is essential for a flock of producing 
hens. Electric lights can be used to arouse the birds early in the 
morning, but unless water is available for them, luuch of the value 
of the lights may be lost. 

An inexpensive poultry water heater to keep the water fron1 freez­
ing can be constructed from the accompanying diagram. The hole in 
which the porcelain heater receptacle is mounted may be cut with 
a hammer and chisel and should be just large enough to admit the 
receptacle. A round, or half-round file is handy for smoothing the 
edge to make a good fit. A hole should also be punched in the 
bottom of the pan near one corner, to drain any water which might 
spill into the pan. 
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POULTRY WATER HEATER

" Fig. 12. Poultry water heater.

The poultry waterer is placed on the stand over the lamp which
raises it about L4r/z inches above the floor. Thus it is necessary for the
hen to inmp up on the framework of the stand to obtain water. This
helps keep dirt out of the water and reduces spillage.

The size of lamp used for heating should be 25 watts or larger,
depending on the amount of water to be warmed, and the air tempera-
ture. During cold weather the lamp should be left on continuously.
For this reason a separate circuit, which does not turn ofi with the
lights, should be provided. It is not necessary to heat the water ap-
preciably; it needs only to be kept from freezing.

EXERCISE 9 
ELECTRIC CHICK BR''DER

This 4- by 4-foot brooder, equipped with eight low-wattage lamps
will care for 250 chicks during normal brooding conditions. Three
hundred and fifty chicks may be brooded in a 4- by 6-foot brooder
of similar construction, using L2 low-wattage lamps. The cost of
materials for building this brooder should be about gfO and will have
a life comparable to that of a good commercial brooder.

6XdX6. PAN WITH FLANGE
I\D. 26 GALVANIZED

PORCELAIN HEATER
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on top of the brooder should
on the floor.

Construction
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building board of the hard type, such
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be filled with litter similar to that used
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POULTRY WATER HEATER 
. Fig. 12. Poultry water heater. 
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The poultry waterer is placed on the stand over the lamp which 
raises it about 14% inches above the floor. Thus it is necessary for the 
hen to jump up on the framework of the stand to obtain water. This 
helps keep dirt out of the water and reduces spillage. 

The size of lamp used for heating should be 25 watts or larger, 
depending on the amount of water to be warmed, and the air tempera­
ture. During cold weather the lamp should be left on continuously. 
For this reason a separate circuit, which does not turn off with the 
lights, should be provided. It is not necessary to heat the water ap­
preciably; it needs only to be kept from freezing. 

EXERCISE 9 
ELECTRIC CHICK BROODER 

This 4- by 4-foot brooder, equipped with eight low-wattage lamps 
will care for 250 chicks during normal brooding conditions. Three 
hundred and fifty chicks lnay be brooded in a 4- by 6-foot brooder 
of similar construction, using 12 low-wattage lamps. The cost of 
materials for building this brooder should be about $10 and will have 
a life comparable to that of a good cOlnmercial brooder. 

Construction 

The frame is 1- by 4-inch material. The top and sides are %-inch 
building board of the hard type, such as plywood, fiber board, or 
studio board. The four inches of space on top of the brooder should 
be filled with litter similar to that used on the floor. 
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BiIl of Materials

3-I' x 4" x 12' white pine recommended
l-12' x 4' x 8' building board of hard tvpe
S-two-pieee porcelain standard receptaele sockets with eoncealed terminals-such as

Paulding 8072L
20'-rubber-covered cord, No. 16
l2-2'No. 8 screws (fasten mounting strips to brooder)rl pound-{,d cement-coated nails
16-%,'No. 6 screws (fasten receptacle to mounting strip)
l-handy utility box with cover for duplex outlet
2-r4'connectors
l-duplex receptacle-flush
3-connector caps (plugs)
8-60-watt electric lamps

Cut building materials into the following pieces:

Piece
. legs

side supports
side supports (cut length to fit)

. mounting strips

. fop board

. sides
sides

Wiring the Brooder

Two-piece porcelain standard receptacle sockets with concealed
terminals are satisfactory. The eight sockets are arranged as shown
in Fig. 13. A duplex outlet on the side of the hover aids in making
connections and provides a simple way of turning lights on and off
to control the temperature. The center circuit of two lamps is at-
tached directly to one pair of terminal screws on the duplex unit and
will remain "on" as long as the cord from the brooder is plugged in.
The two outside circuits of three lamps each are provided with attach-
ment plugs, and are "on" only when plugged into the duplex outlet.
Rubber-covered No. 16 cord is satisfactory.

An alternate method of wiring is to connect all the lights in one

circuit. This method eliminates the duplex outlet, but it is necessary to
loosen or tighten in the socket any lamp which is to be turned off or on.

Controlling the Temperature

Use eight 60-watt standard lamps when starting the chicks. As

the chicks grow older, their bodies will furnish more heat, and the
temperature may be lowered by using fewer or smaller lamps. No
thermostat or thermometers are necessary for this brooder. Watch the
chicks. They will huddle in a bunch if too cold, and if it is too warm
none of them will stay under the brooder. Fig. 13.

o--..
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Bill of Materials 

3-1" X 4" x 12 ' white pine recommended 
1_~1f x 4' x 8 ' building board of hard type 
8- two-piere porcelain standard receptacle sockets with concealed terminals- such as 

Pauldin~ E0721 
20' - rubber-covered cord , No. 16 
12- 2" No.8 screws (fasten mounting strips to brooder) 
Yz pound--6d cement -coated nails 
I6-~" No.6 screws (fasten receptacle to mounting strip) 

I- handy u t ili ty box with cover for duplex outlet 
2- Yz" connectors 
I- duplex receptacle- flu sh 
3- connector caps (plugs) 
8- 60-watt electri c lamps 

Cut building materials into the following pieces: 

Part No. Req. No. Size 
A . ... . . . ... 4 . .. . . . .. . . I" X 4" X 16" . . . . . . . 
B . . . ....... 2 .... . . . .. . I " X 4" X 48" . ... . . . 
C .. .. . . . ... 2 . .... . . .. . I " X 4" x 4i5;l.-·f' . . .. . 
D . . .. . . . .. . 3 .. . . . . ... . I " X 4" X 47" .. . . .. . 
E .. .. .. . . . . 1 .... . ... . . >i" x 47" X 48" . . . , . . . 
F . .. ..... . . 2 ......... . >i" x 12" x 48" . . . . . . . 
G .. . .. ... . . 2 .. . . . .... . >i" x 12" x 49" . . 

Wiring the Brooder 

Piece 
l e~s 
side supports 
side suppor ts (cut length to fit) 
moun t ing strips 
top board 
sid es 
sides 

Two-piece porcelain standard receptacle sockets with concealed 
terminals are satisfactory. The eight sockets are arranged as shown 
in Fig. 13. A duplex outlet on the side of the hover aids in making 
connections and provides a silnple way of turning lights on and off 
to control the temperature. The center circuit of two lamps is at­
tached directly to one pair of terminal screws on the duplex unit and 
will remain "on" as long as the cord from the brooder is plugged in. 
The two outside circuits of three lamps each are provided with attach­
ment plugs, and are «on" only when plugged into the duplex outlet, 
Rubber-covered No. 16 cord is satisfactory. 

An alternate method of wiring is to connect all the lights in one 
circuit. This method eliminates the duplex outlet, but it is necessary to 
loosen or tighten in the socket any lamp which is to be turned off or on. 

Controlling the Temperature 

Use eight 60-watt standard lamps when starting the chicks. As 
the chicks grow older, their bodies will furnish more heat, and the 
temperature may be lowered by using fewer or smaller lamps. No 
thermostat or thermometers are necessary for this brooder. Watch the 
chicks. They will huddle in a bunch if too cold, and if it is too warm 
none of them will stay under the brooder. 
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Fig. 13. Home-built brooder.
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Safety Precautions

Always leave a lamp in every socket to prevent danger from elec-
trical shocks. Lamps should not be closer to the floor than shown
in the drawing. All wiring to the brooder house and within the house
and in the brooder itself, should be installed according to approved
methods. It is important that the wires leading to the house be of
proper size since wires which are too small will greatly reduce the
heat output of the lamps.

EXERCISE IO

MOUNTING A MOTOR ON A SEED CLEANER
OR CORN SHELLER

These are two machines which are easy to electrify. An electric
motor will drive them all day for a few cents worth of electricity. This

t{o?

n
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lr
ll
rl
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SEED CLEANER

Fig. 14.

exercise requires that you mor
sheller, and report which you

Attachment to Seed Cleaner

Attach the motor to a g,, x
to fit the post of a fanning ml
hole lengthwise through the bo
and drill holes for the bolt thr
through the post at a point I
A 3/s" machine bolt, 13,, long is
Use an B" pulley on the rack
motor to get a speed of 400 r.p
obtain the proper direction of r

Attachment to Corn Sheller

To transfer the motor to a c
top of the sheller as indicated
rotation of the motor if necess

tion (RI) motor should be used.
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Safety Precautions 

Always leave a lamp in every socket to prevent danger from elec­
trical shocks. Lamps should not be closer to the Hoor than shown 
in the drawing. All wiring to the brooder house and within the house 
and in the brooder itself, should be installed according to approved 
methods. It is important that the wires leading to the house be of 
proper size since wires which are too small will greatly reduce the 
heat output of the lamps. 

EXERCISE 10 

MOUNTING A MOTOR ON A SEED CLEANER 

OR CORN SHELLER 

These are two machines which are easy to electrify. An electric 
motor will drive then1 all day for a few cents worth of electricity. This 
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exercise requires that you mal 
sheller, and report which you 

Attachment to Seed Cleaner 

Attach the motor to a 9" x 
to fit the post of a fanning mi 
hole lengthwise through the bo 
and drill holes for the bolt thl 
through the post at a point 1 
A %/1 machine bolt, 13" long is 
Use an 8" pulley on the rack . 
motor to get a speed of 400 r.p 
obtain the proper direction of 1 

Attachment to Corn Sheller 

To transfer the motor to a c 
top of the sheller as indicated . 
rotation of the motor if necess 
tion (RI) motor should be used. 
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CORN SHELLER

Fig. 15.

exercise requires that you mount a motor on a seed cleaner or corn
sheller, and report which you did.

Attachment to Seed Cleaner

Attach the motor to a 9" x 12" board, l" thick, which is notched
to fit the post of a fanning mill as indicated in Fig. L4. Drill a B/e"

hole Iengthwise through the board or attach Ltt x 2t' strips to the board
and drill holes for the bolt through the strips. Also drill a B/e" hole
through the post at a point 16 inches below the rack power shaft.
A 3/s" machine bolt, 13" long is necessary to reach through the board.
Use an 8" pulley on the rack power shaft with a Ls/q,, pulley on the
motor to get a speed of 400 r.p.m. If necessary, reverse the motor to
obtain the proper direction of rotation.

Attachment to Corn Sheller

To transfer the motor to a corn sheller simply mount the board on
top of the sheller as indicated in Fig. 15 and reverse the direction of
rotation of the motor if necessary. A capacitor or repulsion induc-
tion (RI) motor should be used.

81EXTE SION SERVICE 31 

CORN S HELLER 

Fig. 1.5. 

exercise requires that you mount a motor on a seed cleaner or corn 
sheller, and report which you did. 

Attachment to Seed Cleaner 

Attach the Iuotor to a 9" x 12" board, 1" thick, which is notched 
to fit the post of a fanning Iuill as indicated in Fig. 14. Drill a 3fs" 
hole lengthwise through the board or attach I" x 2" strips to the board 
and drill holes for the bolt through the strips. Also drill a 3fs" hole 
through the post at a point 16 inches below the rack power shaft. 
A 3fs" machine bolt, 13" long is necessary to reach through the board. 
Use an 8" pulley on the rack power shaft with a 1%" pulley on the 
motor to get a speed of 400 r.p.m. If necessary, reverse the motor to 
obtain the proper direction of rotation. 

Attachment to Corn Sheller 

To transfer the motor to a corn sheller simply mount the board on 
top of the sheller as indicated in Fig. 15 and reverse the direction of 
rotation of the motor if necessary. A capacitor or repulsion induc­
tion (RI) motor should be used. 



32 Mrcsrcex Srern Cor-r-rcn

If the flywheel does not have a flat face on which to run the belt, a
pulley can be made from 3/E" or 1" plywood cut to size, and bolted to
the flywheel. As a safety precaution replace the handle with a collar
fitted with a flush set-screw.

EXERCISE II
MAKING A LAMP SHADE

Lamp shades are not mere accessories in a room, but are as impor-
tant a part of the furnishings as the chairs, tables, and other furniture.
They should be of the proper size, shape, color and material to provide
good lighting and harmonize with the rest of the room. You can
easily make a new shade when it becomes necessary to replace an old
one, or when you wish to give an old lamp a new look.

Shade Size and Shape

Shades are always measured by the diameter across the bottom.
On vanity lamps or dresser lamps the diameter should be 8 to 10

DIAMETER OF BOTTOM

T AT CENTER

LAYOUT FOR A LAMPSHADE PATTERN

Fig. 16.

Exr.
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the drum or square types i
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Shade-color

Shades should generally b
because dark colors soak u

ing it. White, off white, vr

good. The outside of thr
water color paints.

Shade-materials

Paper shades are more c

easier to make than those c
be heavy enough to hold

bare bulb, yet thin enough
the material, before cuttir
lighted bulb.

Materials Needed

1. Old lamp shade or wire

2. Paper for lamp shade (r

a. parchment paper

b. drawing paper
c. cover paper
d. manila paper
e. poly plastex

3. Household cement (trar

4. Scotch tape, clothes pinr

5. Shears, pins, pencil, rule

6. Oil or water color paintr

NOTE: Heavy papers, su

(so that part of the light com€
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If the flywheel does not have a flat face on which to run the belt, a 
pulley can be made from %" or 1" plywood cut to size, and bolted to 
the flywheel. As a safety precaution replace the handle with a collar 
fitted with a flush set-screw. 

EXERCISE 11 
MAKING A LAMP SHADE 

Lamp shades are not mere accessories in a room, but are as impor­
tant a part of the furnishings as the chairs, tables, and other furniture. 
They should be of the proper size, shape, color and material to provide 
good lighting and harmonize with the rest of the room. You can 
easily make a new shade when it becomes necessary to replace an old 
one, or when you wish to give an old lamp a new look. 

Shade Size and Shape 

Shades are always measured by the diameter across the bottom. 
On vanity lan1ps or dresser lmnps the diameter should be 8 to 10 
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LAYOUT FOR A LAMPSHADE PATTERN 
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design of the room calls fOJ 

Shade-color 

Shades should generally b 
because dark colors soak u 
ing it. White, off white, VI 

good. The outside of thE 
water color paints. 

Shade-materials 

Paper shades are more c 
easier to make than those c 
be heavy enough to hold 
bare bulb, yet thin enough 
the material, before cuttil 
lighted bulb. 

Materials Needed 

1. Old lan1p shade or wirE 

2. Paper for lamp shade (( 

a. parchment paper 
b. drawing paper 
c. cover paper 
d. manila paper 
e. poly plastex 

3. Household cement (tra! 

4. Scotch tape, clothes pin~ 

5. Shears, pins, pencil, rule 

6. Oil or water color paint: 

NOTE: Heavy papers, su 
(so that part of the light comE 
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inches. Table lamps such as are used for reading, studying, and
sewing should have shades with a bottom diameter oI 14 inches
to lB inches. The flared shades permit a wider circle of light than
the drum or square types and are generally best except when the
design of the room calls for modern straight lines.

Shade-color

Shades should generally be a light color, at least on the inside,
because dark colors soak up or absorb the light instead of reflect-
ing it. white, off white , very light grey, yellow, or shell pink are
good. The outside of the shade may be decorated with oil or
water color paints.

Shade-materials

Paper shades are more common and are usually cheaper and
easier to make than those covered with fabrics. The paper should
be heavy enough to hold its shape and hide the imprint of the
bare bulb, yet thin enough to let light come through" you can test
the material, before cutting the pattern, by holding it over a
lighted bulb.

Materials Needed

l. Old lamp shade or wire frame from one

2. Paper for lamp shade (one of the following)
a. parchment paper
b. drawing paper
c. cover paper
d. manila paper
e. poly plastex

3. Household cement (transparent)

4. Scotch tape, clothes pins-pincer tytrle (6 or B)

5. Shears, pins, pencil, ruler

6. Oil or water color paints (optional)

NorE: Heavy papers, such as manila can be made translucent
(so that part of the light comes through) by oiling both sides with a

EXT ENSION SERVICE 33 

inches. Table laITIps such as are used for reading, studying, and 
sewing should have shades with a bottom dian1eter of 14 inches 
to 18 inches . The flared shades permit a wider circle of light than 
the drum or square types and are generally best except when the 
design of the room calls for modern straight lines. 

Shade-color 

Shades should generally be a light color, at least on the inside, 
because dark colors soak up or absorb the light instead of reflect­
ing it. White, off white, very light grey, yellow, or shell pink are 
good. The outside of the shade lTIay be decorated with oil or 
water color paints. 

Shade-materials 

Paper shades are more COmlTIOn and are usually cheaper and 
easier to lTIake than those covered with fabrics. The paper should 
be heavy enough to hold its shape and hide the imprint of the 
bare bulb, yet thin enough to let light come through. You can test 
the material, before cutting the pattern, by holding it over a 
lighted bulb. 

Materials Needed 

1. Old lamp shade or wire frame from one 

2. Paper for lamp shade (one of the following) 

a. parchment paper 
b. drawing paper 
c. cover paper 
d. manila paper 
e. poly plastex 

3. Household cement (transparent) 

4. Scotch tape, clothes pins-pincer type (6 or 8) 

5. Shears, pins, pencil, ruler 

6. Oil or water color paints (optional) 

NOTE: Heavy papers, such as manila can be made translucent 
(so that part of the light comes through) by oiling both sides with a 
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mixture of equal parts of turpentine and linseed oil. When this is dry,
a coat of clear shellac may be applied. This makes an imitation
parchment.

Making the Shade

1. Remove cover from wire frame and save for a pattern if suit-
able.

Clean wire frame using steel wool if necessary.

Paint or enamel frame white and dry 48 hours.

Cut out new shade using old covering as a pattern or follow
directions under "How to Make a Pattern for a Paper Shade".

Attach shade to frame by lacing or using gummed tape around
the rims. To attach by lacing it is necessary to punch holes
about l/z-inch apart along top and bottom rim of paper. Leave
a r/z-inch margin from outside edges and be sure to space evenly.
Lace the paper onto the frame with an overhand stitch using
heavy yarn, ribbon, colored twine, heavy cord, shoelaces, etc.

The edge seam where the two ends meet may also be laced
together or glued.

How to Make a Pattern for a Paper Shade

1. Measure diameter at top of wire frame.

2. Measure diameter at bottom.

3. Measure height through center of frame.

4. Draw diagram, full size, on wrapping paper.

5. Draw a line through center of pattern, extending well through
top. Call this line "Y".

6. Extend line BD to meet line Y.

7. Extend line AC to meet line Y.

8. Mark X at point where all three lines meet.

9. Attach string. and pencil to sturdy common pin.

10. Stick pin firmly into X.

2.

oo.

4.

E

11. With pencil swing an

12. Swing another arc we

13. With string measure

14. Put pin on A. Swing

15. Put pin on B. Swing

16. Measure about 2 incl

L7. Draw line from X thr

18. Draw line from X th

19. Cut out pattern. E l
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mixture of equal parts of turpentine and linseed oil. When this is dry, 
a coat of clear shellac may be applied. This Inakes an imitation 
parchment. 

Making the Shade 

1. Remove cover from wire frame and save for a pattern if suit­
able. 

2. Clean wire frame using steel wool if necessary. 

3. Paint or en~mel fraIne white and dry 48 hours. 

4. Cut out new shade using old covering as a pattern or follow 
directions under "How to Make a Pattern for a Paper Shade". 

5. Attach shade to fraIne by lacing or using glunmed tape around 
the rims. To attach by lacing it is necessary to punch holes 
about 1f2-inch apart along top and botton1 rim of paper. Leave 
a %-inch margin from outside edges and be sure to space evenly. 
Lace the paper onto the frame with an overhand stitch usino-u 

heavy yarn, ribbon, colored twine, heavy cord, shoelaces, etc. 
The edge seam where the two ends meet may also be laced 
together or glued. 

How to Make a Pattern for a Paper Shade 

1. Measure diaIneter at top of wire frame. 

2. Measure diaIneter at bottom. 

3. Measure height through center of fran1e . 

4. Draw diagram, full size, on wrapping paper. 

5. Draw a line through center of pattern, extending well through 
top. Call this line "Y". 

6. Extend line BD to meet line Y. 

7. Extend line AC to meet line Y. 

8. Mark X at point where all three lines meet. 

9. Attach str~ng, and pencil to sturdy comInon pin. 

10. Stickpin Rdnly into X. 
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With pencil swing an arc well around the AB line.

Swing another arc well around CD line.

With string measure from A to B.

Put pin on A. Swing slight arc to E.

Put pin on B. Swing slight arc to F.

Measure about 2 inches beyond

Draw line from X through G to

Draw line from X through E to

35

11.

12.

13.

t4.

15.

16.

17.

18.

to

F

H

I.

to G.

19. Cut out pattern. E I G H.

EXERCISE 12

MINIATURE MODEL OF A ROOM

Two miniature models should be made of either the living room
or your bedroom of your present home. The first model should show
the room as it is now, the second should show the same room after
improvements have been made in furniture arrangement, lighting, and
electrical outlets. You may wish to make some changes in decoration
too in the way of color and design. Label one "present" and the other
"future".

Rearranging furniture, changing color schemes and thereby making
a room more cheerful and livable is fun and it's not hard. You may
not be able to actually make all the changes you find necessary in your
home but you will have set a goal for yourself towards which you
can work.

General Suggestions for a Living Room

1. Never place large pieces of furniture cater-corner.

2. In average sized and small rooms place large pieces of furni-
ture against a wall.

3. Chairs with high backs should not be used in the middle of
the room.

4. If there is a lovely view out of the window, arrange the chairs
to take advantage of it.

5. Place a lamp close to every comfortable chair.

EXTENSION SERVICE 

11. With pencil swing an arc well around the AB line. 

12. Swing another arc well around CD line. 

IS. With string measure from A to B. 

14. Put pin on A. Swing slight arc to E. 

15. Put pin on B. Swing slight arc to F. 

16. Measure about 2 inches beyond F to G. 

17. Draw line from X through G to H . 

18. Draw line frOln X through E to 1. 

19. Cut out pattern. E I G H. 

EXERCISE 12 

MINIATURE MODEL OF A ROOM 

35 

Two lniniature models should be made of either the living rOOln 
or your bedroom of your present home. The first model should show 
the room as it is now, the second should show the saIne rOOln after 
improvements have been nlade in furniture arrangement, lighting, and 
electrical outlets. You nlay wish to make some changes in decoration 
too in the way of color and design. Label one <Cpresent" and the other 
<Cfuture". 

Rearranging furniture, changing color schemes and thereby making 
a room lnore cheerful and livable is fun and it's not hard. You lnay 
not be able to actually nlake all the changes you find necessary in your 
home but you will have set a goal for yourself towards which you 
can work. 

General Suggestions for a Living Room 

1. Never place large pieces of furniture cater-corner. 

2. In average sized and small rooms place large pieces of furni­
ture against a wall. 

S. Chairs with high backs should not be used in the middle of 
the room. 

4. If there is a lovely view out of the window, arrange the chairs 
to take advantage of it. 

5. Place a lamp close to every comfortable chair. 
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6. Lamps are more noticeable at night when lighted so it is deco-
ratively necessary to have enough floor and table lamps to light the
whole room. At least four lamps are needed in the average living
room. When all are turned on the room looks cheerful and comfort-
able.

7. Arrange furniture so it will be easy to converse with other
people. Don't have a comfortable chair too far from the conversa-
tional center.

8. Do not use all large pieces on one side of room. Balance fur-
niture as to size and height.

9. There should be enough electrical outlets in the walls or floor
to connect lamps without the use of extension cords.

General Suggestions for a Bedroom

1. A double bed should be placed in the center of a wall.

2. Single beds may be placed with either headboards or sides
against the wall.

3. Low modern beds may be placed at right angles to each other
in a corner, forming an "L".

4. Place a bed so that there is plenty of ventilation for the sleeper.

5. Night tables rnay be used between twin beds or on the out-
side of each bed.

6. One comfortable arm chair with a good reading lamp is desir-
able.

7. Place bureau or dresser against a wall opposite the bed if
possible-this gives good balance to the room.

8. A dressing table or vanity should have plenty of light.

9. Dressing tables are attractive when placed in a bay window or
on a small wall space between two windows.

10. A desk is handy if you study in your bedroom. Place it flat
against a wall or if space is limited, place it at right angles.

11. Remember-never place furniture cater-corner. Furniture at
odd angles upsets the design and balance of the room.

L2. There should be enough electrical outlets in the wall or floor
.to connect lamps without the use of extension cords.

Exr

Necess:

Crayons
Ruler
Paste
Seissors

How to M:

1. Select either your livir
work.

2. Measure the room fror

3. Measure windows an(

these measurements.)

4. Use pasteboard boxes

equals one foot. (1" 
- 

I ft.)

5. Mark off floor dimensi

6. Make three walls onl

enabling you to work more ei

has a solid wall, unbroken I
"open" wall.

7. With crayons, color thr

as closely as possible.

8. Study the suggestions

listed in the previous paragra

9. Arrange the furniture
present. Mark electrical outl

10. Prepare and assembl

the identical number of furni
new placement is entirelY cc

ther chairs, tables, etc., yott

the room.

11. Refer to household m

pictures of bedrooms and livi
guides for you to follow.
leader and follow her advice

12. Exhibit the "Present'
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6. Lmnps are more noticeable at night when lighted so it is deco­
ratively necessary to have enough floor and table lamps to light the 
whole room. At least four lan1ps are needed in the average living 
room. When all are turned on the roon1 looks cheerful and con1fort­
able. 

7. Arrange furniture so it will be easy to converse with other 
people. Don't have a con1fortable chair too far fron1 the conversa­
tional center. 

8. Do not use all large pieces on one side of room. Balance fur­
niture as to size and height. 

9. There should be enough electrical outlets in the walls or floor 
to connect lalnps without the use of extension cords. 

General Suggestions for a Bedroom 

1. A double bed should be placed in the center of a wall. 

2. Single beds may be placed with either headboards or sides 
against the wall. 

3. Low lnodern beds may be placed at right angles to each other 
in a corner) forming an "L". 

4. Place a bed so that there is plenty of ventilation for the sleeper. 

5. Night tables may be used between twin beds or on the out­
side of each bed. 

6. One comfortable arm chair with a good reading lamp is desir­
able. 

7. Place bureau or dresser against a wall opposite the bed if 
possible-this gives good balance to the room. 

8. A dressing table or vanity should have plenty of light. 

9. Dressing tables are attractive when placed in a bay window or 
on a small wall space between two windows. 

10. A desk is handy if you study in your bedroom. Place it flat 
against a wall or if space is limited, place it at right angles. 

11. Remember-never place furniture cater-corner. Furniture at 
odd angles upsets the design and balance of the room. 

12. There should be enough electrical outlets in the wall or floor 
to connect lamps without the use of extension cords. 

Necess~ 

Crayons 
Ruler 
P aste 
Scissors 

How to M: 

1. Select either your livir 
work. 

2. ~1easure the room fror 

3. Measure windows anI 
these Jneasurements.) 

4. Use pasteboard boxes 
equals one foot. (1" = 1 ft. ) 

5. Mark off floor dimensi 

6. Make three walls on] 
enabling you to work more ec 
has a solid wall, unbroken 1 
"open" wall. 

7. With crayons, color thl 
as closely as possible. 

8. Study the suggestions 
listed in the previous paragra 

9. Arrange the furniture 
present. Mark electrical outI 

10. Prepare and assembI 
the identical nun1ber of furni 
new placement is entirely cc 
ther chairs, tables, etc., you 
the room. 

11. Refer to household m 
pictures of bedrooms and livi 
guides for you to follow. 
leader and follow her advice 

12. Exhibit the "Present' 
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Necessary Working Tools

L)/

Two pasteboard boxes
Toy furniture or furniture

made from paper

How to Make a Miniature Room

1. Select either your living room or your bedroom with which to
work.

2. Measure the room from end to end and from side to side.

3. Measure windows and doors-height and width. (Iot down
these measurements.)

4. Use pasteboard boxes for walls and floor. Use scale one inch
eqtrals one foot. (L" 

- 
I ft.)

5. Mark off floor dimensions.

6. Make three walls only. The fourth wall will not be used,
enabling you to work more easily in the room. If the room you select
has a solid wall, unbroken by windows and doors, use that as the
"open" wall.

7. With crayons, color the walls and floor to match your own room
as closely as possible.

8' Study the suggestions on furniture arrangements and color as
Iisted in the previous paragraphs.

9. Arrange the furniture exactly as it is in your own room at
present. Mark electrical outlets with (X).

10. Prepare and assemble the second or "Future" room. using
the identical number of furniture pieces, rearrange the room until the
new placement is entirely comfortable. You may then add any fur-
ther chairs, tables, etc., you feel are necessary to completely outfit
the room.

11. Refer to household magazines, for good color schemes. Colored
pictures of bedrooms and living rooms in such magazines are excellent
guides for you to follow. Discuss your favorite colors with your
leader and follow her advice.

12. Exhibit the "Present" and "Future" rooms.

Crayons
Ruler
Paste
Scissors
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Necessary Working Tools 

Crayons 
Ruler 
Paste 
Scissors 

Two pasteboard boxes 
Toy furnit ure or furniture 

made from paper 

How to Make a Miniature Room 
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1. Select either your living room or your bedroom with which to 
work. 

2. Measure the room from end to end and from side to side. 

3. Measure windows and doors-height and width. (J ot down 
these measurements. ) 

4. Use pasteboard boxes for walls and floor. Use scale one inch 
equals one foot. (1" = 1 ft.) 

5. Mark off floor dimensions. 

6. Make three walls only. The fourth wall will not be used, 
enabling you to work more easily in the room. If the room you select 
has a solid wall, unbroken by windows and doors, use that as the 
«open" wall. 

7. With crayons, color the walls and floor to match your own room 
as closely as possible. 

8. Study the suggestions on furniture arrangelllents and color as 
listed in the previous paragraphs. 

9. Arrange the furniture exactly as it 
present. Mark electrical outlets with (X). 

in your own rOOlll at 

10. Prepare and assemble the second or "Future" room. Using 
the identical number of furniture pieces, rearrange the rOOlll until the 
new placement is entirely con1fortable. You may then add any fur­
ther chairs, tables , etc ., you feel are necessary to completely outfit 
the room. 

11. Refer to household n1agazines, for good color schemes. Colored 
pictures of bedrooms and living rooms in uch magazines are excellent 
guides for you to follow. Discuss your favorite colors with your 
leader and follow her advice. 

12. Exhibit the "Present" and "Future" rooms. 
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EXERCISE 13

MrcnrceN Srerr Cor-r-ncu

READING THE ELECTRIC METER AND
COMPUTING MONTHLY BILL

The electric meter measures the amount of electricity used. It is
actually a small motor which turns the dial pointers through a train
of gears when electricity is being used.

The dials register in kilowatt-hours (KWH) the amount of elec-
tricity used. This is the unit of measure by which electricity is paid for
in the same way that gasoline is paid for by the gallon and sugar by
the pound. A kilowatt-hour is 1,000 watts used for an hour, 500 watts
used for 2 hours, 100 watts used for l0 hours, or any other such
combination.

Two meter dials are shown in F ig. 17 . One shows the reading at
the beginning of the month, and the other shows the reading at the
end of the month. Note that two of the hands turn in one direction
and the other two in the opposite direction. To read a meter, write
down the number each pointer has passed starting with the right hand
dial. The reading at the beginning of the month in F ig. 17 is 3,851 and
the reading a month later is 4,087. Thus the number of kilowatt-hours
used during the month is the difference between the two readings:
4,087 - 3,851 

- 
236 KWH.

Ex:

From this you can figure 1

rate. Most electrical rates a
rate shown here so that the
lower the average cost per K\

First f,ir I(
Next 1ir Ii
Nert 35 Ii
Next 15ir Ii

,,".. 333 il
Minirnurn b

Sales tax, SVo. l0o/o disc,

sample rate for 236 KWH, thr

First lir Ii
Next 15 Ii
Nert 35 It
Next 155 Ii
Last 10 Ii
'I'otal 2:16 Ii
Less 10/6 fir

Plus 3fi sal,

NE'f I]ILL

The average cost per KWH, is

bill by the total KWH, use

$5.SS -:- 236 
- 

2.2580 per KV

Requirements

t. Obtain your local electr
paper.

2. Read your electrical m
the date.

3. One month later, read y
the reading, and the date.

4. Determine the total nul
month.

5. Determine the amount
your local rate.

6. Find the average cost
the bill.

This report should be atta<

z-i\

O
".-r.Atr/

^.O$O
METER READING AT. BEGINNING OF MONTH

^. 
/^r\ ,f--./.} mmw q/ q,/

ITIETER READING AT END OF MOI{TH

Fig. 17.
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EXERCISE 13 

READING THE ELECTRIC METER AND 
COMPUTING MONTHLY BILL 

The electric meter measures the mnount of electricity used. It is 
actually a small motor which turns the dial pointers through a train 
of gears when electricity is being used. 

The dials register in kilowatt-hours (KWH) the an10unt of elec­
tricity used. This is the unit of lneasure by which electricity is paid for 
in the san1e way that gasoline is paid for by the gallon and sugar by 
the pound. A kilowatt-hour is 1,000 watts used for an hour, 500 watts 
used for 2 hours, 100 watts used for 10 hours, or any other such 
combination. 

Two meter dials are shown in Fig. 17. One shows the reading at 
the beginning of the lnonth, and the other shows the reading at the 
end of the month. Note that two of the hands turn in one direction 
and the other two in the opposite direction. To read a meter, write 
down the number each pointer has passed starting with the right hand 
dial. The reading at the beginning of the n10nth in Fig. 17 is 3,851 and 
the reading a lnonth later is 4,087. Thus the number of kilowatt-hours 
used during the month is the difference between the two readings: 
4,087 - 3,851 = 236 KWH. 

METER READING AT . BEGINNING OF MONTH 

METER READING AT END OF MONTH 

Fig. 17. 

1 

Ex~ 

Fron1 this you can figure 1 

rate. Most electrical rates a 
rate shown here so that the : 
lower the average cost per K' 

First 1.5 1\ 
Next 1.5 1\ 
Next 35 1\ 
N ext .15.) 1\ 

220 I\ 
Over 2201\ 
Minimum b 

Sales tax, 3%. 10% disCi 
sample rate for 236 KWH, tht 

First 15 J\: 
1\ ex t If) J\: 
Next 35 I\: 
Next 155 I\: 
L ast 10 I\: 

T otal 2:3(-j 1\ 
Less 10 % fo 

Plus 3% saIl 

NET BILL 

The average cost per KWH, is 
bill by the total KWH, use 
$5.33 ----;- 236 = 2.258¢ per KY' 

Req uirements 

1. 0 btain your local electr 
paper. 

2. Read your electrical m 
the date. 

3. One month later, read y' 
the reading, and the date. 

4. Determine the total nUl 
lnonth. 

5. Determine the amount 
your local rate. 

6. Find the average cost 
the bill. 

This report should be atta( 
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From this you can figure the monthly bill if you know the electric
rate. Most electrical rates are on a step-basis similar to the sample
rate shown here so that the more electricity you use per month, the
lower the average cost per KWH.

First 15 I(WH - 5.0r per I(WH
Next 15 KWH - 4.0 r per I(WH
Next 35 I{WH -_ 3.0 tr per KWH
Next 155 KWH - 2.0 z per I{WH

o"",7?r|*WH - 1 5r per r(wH
Minimum bill 

-$1.00
sales tax, 3%. L0% discount for prompt payment. using the

sample rate for 236 KWH, the bill for the month is figured as follows:
First 15 I(WH @ S 0a:
Next 15 I(WH @ 4.0 r :
Next :15 KWH @ Z.Ot :
Next 155 KWI{ @ 2.0 y' :
Last 16 I(WH @ 1.5 d :
Total 236 I(WH

$0. 75
.60

1 .05
3. 10

.24

fis.74
Less I07o for prornpt payment .57

Plus i3o/ssales tax Uu: 
1[

NE'T BILL $', *
The average cost per KWH, is obtained by dividing the total monthly
bill by the total KwH, used during the month. For example-
$5.33 -:- 236 

- 
2.258Q per KWH.

Requirements

1. Obtain your local electrical rate schedule and list on a sheet of
paper.

2. Read your electrical meter and write down the reading and
the date.

3. One month later, read your electrical meter. Again write down
the reading, and the date.

4. Determine the total number of kilowatt-hours used during the
month.

5. Determine the amount of your monthly electrical bill using
your local rate.

6. Find the average cost per KWH, for the period covered by
the bill.

This report should be attached to your electrical club report.

1 
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From this you can figure the monthly bill if you know the electric 
rate. Most electrical rates are on a step-basis similar to the sample 
rate shown here so that the lTIOre electricity you use per month, the 
lower the average cost per KWH. 

First ] .5 KWH - ,5 . 0 ~ per EW.H 
Next 1.5 KWH - 4 .0 e per KWH 
Next :35 KWH - 3 .0 ¢ per KWH 
Next .1.5.5 l{WH - 2 .0 e per K WH 

220 KWH 
Over 220 EWII - 1 .5e per KWH 
Minimum bill - $1.00 

Sales tax, 3%. 10% discount for prompt payment. Using the 
sample rate for 236 KWH, the bill for the month is figured as follows: 

First 15 KV\TH (L 5 .0 Ii $0 .75 
Next 1.5 KWH @ 4 .0 r .60 
Next 35 KWH @ .3 .0 e 1 .05 
Next 15.5 KWH @ 20e 3 . 10 
Last 16 KWH @ 1.51! .24 

Total 2.3fi I(WH $5 .74: 
Less 10% for prompt payrr:ent .57 

Plus 3% sales tax 
$5 . 17 

. 16 

TET BILL $5.33 

The average cost per KWH, is obtained by dividing the total nl0nthly 
bill by the total KWH, used during the month. For exmTIple­
$5.33 + 236 = 2.258¢ per KWH. 

Req uirements 

1. Obtain your local electrical rate schedule and list on a sheet of 
paper. 

2. Read your electrical meter and write down the reading and 
the date. 

3. One month later, read your electrical meter. Again write down 
the reading, and the date. 

4. Determine the total number of kilowatt-hours used during the 
month. 

5. Determine the mTIount of yow' monthly electrical bill using 
your local rate. 

6. Find the average cost per KWH, for the period covered by 
the bill. 

This report should be attached to your electrical club report. 
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EXERCISE 14

Ilrcnrc.q,x Sr.q,rr Cor-r-ncn

WIRING PANEL

The purpose of this exercise is to teach some of the principles of
wiring. Yorr are required to do this exercise before attempting others
which involve wiring.

The exercise consists of rnaking the panel as shown in Fig. 19. The
same punel, partly completed, is shown irr F ig. 18. The wire which
leads in from the right feeds the current to this group of outlets and
carn be considered the source. The switch at the left controls the outlet
next to it while the pull chain cover has a switch in the base. The
outlet at the top is connected to the solrrce in the junction box.

Str-rdy Chtrpters 4 and 5 in "Wiring Simplified" when you do this
exercise.

The upper left hnnd-conrer of the panel shows the five steps in
making A "Werstern Union" splice:

Twisting the wires

Completed splice

1.

2.

Fig. 18. Panel partly completecl to shorv
connections on the indoor wiring should be
installing receptables as shown in Fig. 19.

-- 
-----=-T

It
'I

'I'l
.:

Fig. 19. I

3. Soldered

4. Rubber tape

5. F riction tape

This splice is used only for c

Materials Required for panel

7 feet--No. 14_ryrbber coveled u,ire
7 feet-2 vyire No. t+ n,ur_ri,iJ"iiic ,l- Ilect:rngulrr r or utililt: o,iif oi"fro,t-Fwtt(.h eovcr for reetlrngrrlar out:J -:Jt/1, orrtlel boxes
J-_Duplex- outlet for i)\,,outlet bo;
I 
-Clover for Bl{,, outlet- boi--""

l-:1,,+'i, larrrp rci.e1rta,.le n.jtll pull cl
!-),? 'tanrl) r'eceplucle u.ilhout pu;r.--('leals for 2 u.ire No. [4 nolr_rnet20-y8'No. 8 round h"",1 .;;;; ^'

EXERCISB 15
MOVABLE WO

A movable lamp which can
any area of the work bench is
necessary for constructing this la

wiring connections.
bent, soldered, and

The trvistecl
taped before
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EXERCISE 14 
WIRING PANEL 

The purpose of this exercise is to teach some of the principles of 
wiring. You are required to do this exercise before attelnpting others 
which involve wiring. 

The exercise consists of making the panel as shown in Fig. 19. The 
same panel, partly cOlnpleted, is shown in Fig. 18. The wire which 
leads in from the right feeds the current to this group of outlets and 
can be considered the saUTee. The switch at the left controls the outlet 
next to it while the pull chain cover has a switch in the base. The 
outlet at the top is connected to the source in the junction box. 

Study Chapters 4 and 5 in "Wiring Simplified" when you do this 

exercise. 
The upper left hand-corner of the panel shows the five steps in 

making a "Western Union" splice: 

1. Twisting the wires 

2. Completed splice 

Fig. 18. Panel partly completed to show WIrIng connections. The twisted 
connections on the indoor wiring should be bent, soldered, and taped before 
installing receptables as shown in Fig. 19. 

EXl 

!U 

Fig. 19. 1 

3. Soldered 

4. Rubber tape 

5. Friction tape 

This splice is used only for ( 

Materials Required for Panel 

7 feet- No .. 14 rubber covered wire 
7 feet- 2 wire No. 14 non-metallic ( 
I - Re?tangular or utili ty outlet bm 
I- Switch cover for rectanrrular out 
3- 3U" outlet boxes b 

l - Duplex outlet for 3U " outlet bo: 
I - Cover for 3U" outlet box 
I - 3U" lamp receptacle with pull cl 
I-3U" lamp rec~ptacle without pu: 
5- Cleats for 2 wIre No. 14 non-met 

20- %" No.8 round head screws 

EXERCISE 15 
MOVABLE WO 

A movable lamp which can 
any area of the work bench is 
necessary for constructing this la 
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-L 
-E

I
JI

I!
I

mffi
Fig. 19. The complete panel.

3. Soldered

4. Rubber tape

5. F riction tape

This splice is used only for outdoor wiring.

Materials Required for Panel

7 feet-No. 14 rubber covered wire
7 feet-2 wire No. 14 non-nretallic cable
l-Rectangular or utility outlet box with elamps
l-Switch cover for rectangular outlet box
J_BIZ, outlet boxes
J-Duplex outlet for i|/a" outlet box
l-Cover for 3r,y'" outlet box
1--:lt4'lamp receptacle with pull chain
7-3r,4'lamp receptacle without pull chain
5-Cleats for 2 u'ire No. 14 non-metallic cable

20-94'No. E round head screws

EXERCISE 15
MOVABLE WORK BENCH LIGHT

A movable lamp which can be used to provide ample
any area of the work bench is a great convenience. The
necessary for constructing this lamp are easily available.

41
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materials
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Fig. 19. The complete panel. 

3. Soldered 

4. Rubber tape 

5. Friction tape 

This splice is used only for outdoor wiring. 

Materials Required for Panel 

7 feet- No. 14 rubber covered wire 
7 feet- 2 wire No. 14 non-metallic cable 
I- Rectangular or utility outlet box with clamps 
I- Switch cover for rectangular outlet box 
3- 3;!..i" outlet boxes 
l - Duplex outlet for 3)i" outlet box 
I- Cover for 3)i" outlet box 
I - 3)i" lamp receptacle with pull chain 
I-3)i" lamp receptacle without pull cha in 
5- CJeats for 2 wire No. 14 non-metallic cable 

20- %" No.8 round head screws 

EXERCISE 15 
MOVABLE WORK BENCH LIGHT 

41 

A movable lamp which can be used to provide ample light for 
any area of the work bench is a great convenience. The materials 
necessary for constructing this lamp are easily available. 
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t- u--l
t1't---4 MOVABLE WORK BENCH LIGHT

Fig. 20.

Bill of Material

1 piece-l" x 4" x24"
1 piece-1" x 4" x 14"
3 pieces-1 tt x 4t' x 12"
1piece_-l " x2" x4"
I piece-2" x 2" x 4"
1 piece-3" x 3" x 3"
1 piece-.l" x 2" x 7"
l-:JrZ" octagonal outlet box
1-ir2'p;;;&"ilteceptacle with appliance^ outlet (pull-chain type if available)
1-No. i4 t*o wire rubber covered-Cable of length required
l-connector cap plug
I-r4'connector
L-L4' porcelain reflector
1-100 or 150 watt lamP

Procedure

Attach the L4" piece of L" x 4" to the 24". Attach the heel piece

and brace boards as indicated. Fasten the outlet box to the board and

attach cable (using connector). Connect wires to receptacle and

mount. Attachreflector.
An added feature would be a spool for extra wire on the upright

as indicated.

Ex

Use an ""y"" at the top
a series of nails driven in at
light should hang at such a
eyes.

EXERCISE 16
HOME I

Our eyesight is the most 
1

Cood electrical lighting will
The purpose of this €X€rr

1. to learn what adec

2. to measure the am

3. to improve the efft

Materials Needed

Light meter (-uy be borr
Rule or tape measure

The amount of light is m
candle is the amount of light r

foot away. On a clear June
available in the open. Ther
and even 500 f.c., under a pc
200 f .c., may be available nr

the window, there may be onl
living room has less than 5 j

considerably less than the eyr

The following table gives

certain household tasks:

5 to l0 f.c.: for general lig
l0 to 20 f.c.: work areas ir
20 to 50 f.c.: reading, sew
50 to 100 f.c.: reading fine

"General lighting" refers
This should be at least I/LO
unpleasant and tiring contrasl
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11-.---12"-------1 

Bill of Material 

1 piece- I" x 4" x 24" 
1 piece- I " x 4" x 14" 
3 pieces-I" x 4" x 12" 
1 piece- I" x 2" x 4" 
1 piece- 2" x 2" x 4" 
1 piece- 3" x 3" x 3" 
1 piece- I" x 2" x 7" 

MICHIGAN STATE COLLEGE 

1----- -- 14" -----------I 

I"X 2"X 7 " 

3" X 3 "x 3" - ROUND T HE EDG ES 

MOVABLE WORK BENCH LIGHT 

Fig. 20. 

1- 33i" octagonal outlet box 
1- 33i" porcelain receptacle wi th appliance out let (pull-chain type if avai lable) 
I - No. 14 two wire rubber covered cable of length required 
I - connector cap plug 
l-Yz" connector 
1- 14/1 porcelain reAector 
1- 100 or 150 watt lamp 

Procedm'e 

Attach the 14" piece of 1" x 4" to the 24". Attach the heel piece 
and brace boards as indicated . Fasten the outlet box to the board and 
attach cable (using connector). Connect wires to receptacle and 

mount. Attach reflector. 
An added feature would b e a spool for extra wire on the upright 

as indicated. 

Ex 

Use an "eye" at the top I 

a series of nails driven in at 
light should hang at such a 
eyes. 

EXERCISE 16 
HOMEl 

Our eyesight is the most] 
Good electrical lighting will 

The purpose of this ex en 

1. to learn what adec 

2. to measure the am 

3. to in1prove the efh 

Materials Needed 

Light n1eter (may be bon 
Rule or tape measure 

The an10lll1t of light is m 
candle is the amount of light: 
foot away. On a clear June 
a vaila ble in the open. Ther 
and even 500 f.c ., under a pc 
200 f.c. , may be available n( 
the window, there may be on] 
li ving rOOlll has less than 5 j 

considerably less than the ey( 

The following table gives 
certain household tasks; 

5 to 10 f.c.: for generallig 
10 to 20 f.c.: work areas ir 
20 to 50 f.c.: reading, sew 
50 to 100 f.c.: reading fine 

"General lighting" refers 
This should be at least 1/ 10 
unpleasant and tiring contrasl 
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Use an ".y." at the top of the upright to suspend the light from
a series of nails driven in at convenient places along the wall. The
light should hang at such a level as to prevent glare in the worker's
eyes.

EXERCISE 16 
H'ME LIGHTING SUR'EY

Our eyesight is the most precious and important of the five senses.
Good electrical lighting will help to preserve our vision.

The purpose of this exercise is threefold:

1. to learn what adequate lighting is

2. to measure the amount of light in various places

3. to improve the effectiveness of the present lighting system.

Materials Needed

Light meter (-"y be borrowed from power company)
Rule or tape measure

The amount of light is measured in foot candles (f.".). One foot
candle is the amount of light a candle will cast on a surface placed one
foot away. On a clear June duy, there may be 10,000 f.c., of light
available in the open. There may be 1,000 f.c., under a shade tree
and even 500 f.c., under a porch roof. Inside a room on a clear duy,
200 f.c., may be available near the window, but L2 feet back from
the window, there may be only 10 f.c., of light available. The averagc
triving room has less than 5 f.c., of artificial light supplied, which is
considerably less than the eyes are accustomed to.

The following table gives the amount of light recommended for
certain household tasks:

5 to l0 f.c.: for general lighting
l0 to 20 f .c.z work areas in kitchen, laundry and ironing
20 to 50 f.c.: reading, sewing on light goods, shaving and make-up
50 to 100 f.c.: reading fine print, sewing on dark goods.

"Ceneral lighting" refers to the light level throughout the room.
This should be at least I/I0 the brightness of local lighting to avoid
unpleasant and tiring contrasts of light and dark areas.

EXTENSION SEIWICE 43 

Use an "eye" at the top of the upright to suspend the light fron1 
a series of nails driven in at convenient places along the wall. The 
light should hang at such a level as to prevent glare in the worker's 
eyes. 

EXERCISE 16 
HOME LIGHTING SURVEY 

Our eyesight is the most precious and important of the five senses. 
Good electrical lighting will help to preserve our vision. 

The purpose of this exercise is threefold: 

1. to learn what adequate lighting is 

2. to measure the amount of light in various places 

3. to improve the effectiveness of the present lighting systen1. 

Materials Needed 

Light n1eter (may be borrowed from power company) 
Rule or tape measure 

The amount of light is n1easured in foot candles (f.c.). One foot 
candle is the amount of light a candle will cast on a surface placed one 
foot away. On a clear June day, there n1ay be 10,000 f.c., of light 
available in the open. There may be 1,000 f.c., under a shade tree 
and even 500 f.c., under a porch roof. Inside a room on a clear day, 
200 f.c. , Inay be available near the window, but 12 feet back from 
the window, there may be only 10 f.c., of light available. The average 
living room has less than 5 f.c. , of artificial light supplied, which is 
considerably less than the eyes are accustomed to. 

The following table gives the aInount of light recOlnmended for 
certain household tasks: 

5 to 10 f.c.: for general lighting 
10 to 20 f.c.: work areas in kitchen, laundry and ironing 
20 to 50 f.c.: reading, sewing on light goods, shaving and n1ake-up 
50 to 100 f.c.: reading fine print, sewing on dark goods. 

"General lighting" refers to the light level throughout the roon1. 
This should be at least 1/ 10 the brightness of local lighting to avoid 
unpleasant and tiring contrasts of light and dark areas. 
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"Local lighting" is the light directly on your book or other work.
The color of walls, ceilings, and floors has a marked effect on the

amount of light available in a room. A light-colored room not only
looks brighter, but, actually is brighter because light colors reflect
more light. This should be kept in mind when selecting the color
scheme for a room.

Amount of Light Reflected by Different Colors

White (new) 82 - 89% Blue.. 34 - 6170
Cream. 62 - B07o Pink. 36 - 6I%
Ivory. 7:l - 78o/o Gray. 17 - 63%
Green 48 - 75o/a Tan (dark) 30 - 567a
Yellow 61 - 75o/o Red (ctark) 13 - 307a
Buff.. 49 - 660/0 Green (dark) 11 - 25%

In addition to color, the following factors, which depend mostly
on the types of lamps and their placement, should be considered.

1. Direct Glare: Proper shading of all bulbs will correct this seri-
ous lighting defect. Light is made to see by, not to be looked at.

2. Refl,ected Glare: Reflections from bright surfaces, such as a
book page, desk top, etc., are annoying and may be eliminated by
changing the position of the lamp or the work.

3. Qualitg: Light is of good quality when it is evenly distributed
and shadows are absent. The glass diffusing bowls on the better port-
able lamps distribute the light better and soften the shadows.

4. Intensitg; The foot candle readings at each visual task should
be in accordance with the recommendations.

5. Contrast; Unless the foot candle reading throughout the room
is at least L/L0 of the reading at the brightest spot in the room there
will be tiresome, unpleasant contrasts, and a spotty lighting effect.
The light meter readings are necessary to determine this important
point.

6. Adnptabilitg: There should be good lamps for every seeing
purpose in the room and enough of them so that all activities may go

on simultaneously without having to move lamps about.

7 . Decoratiae HarmonA:
the eye from any location in
decorative principles. There
furniture grouping.

This means that the lamp is pleasing to
the room and is in keeping with sound
is a correct lamp for each table, desk, or
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"Local lighting" is the light directly on your book or other work. 

The color of walls, ceilings, and floors has a Inarked effect on the 
amount of light available in a room. A light-colored room not only 
looks brighter, but, actually is brighter because light colors reflect 
more light. This should be kept in mind when selecting the color 
scheme for a room. 

Amount of Light Reflected by Different Colors 

White (new) . . . .... .. . " 82 - 89 % 
Cream . . . . . . . . . . . . . . . . . . 62 - 80 % 
Ivory ..... . . ... . .. .. . . . . 7:3 - 78 % 
Green . . . . . . . . . . . . . . . . 48 - 7.5 % 
Yellow . . . . .. .. . . 61 - 7.5 % 
Buff .. . . . . . . . . . . . L19 - 66% 

Bllle. . . . . . . . . . . . . . . . . . . . 34 - 61 % 
Pink . . . . . . . . . . . . . . . . . . .. 36 - 61 % 
Gray . . . . . . . . . . . . . . . . . . . . 17 - 63 % 
T an (dark) ... . . . . . . ... " 30 - .56 % 
R ed (dark) . . . . . . . . . . . . . . 13 - 30 % 
Green (dark). . . . . . . . . . . . . 11 - 2.5 % 

In addition to color, the following factors , which depend mostly 
on the types of lamps and their placement, should be considered. 

1. Direct Glare: Proper shading of all bulbs will correct this seri­
ous lighting defect. Light is n1ade to see by, not to be looked at. 

2. Reflected Glare: Reflections £rOIn bright surfaces, such as a 
book page, desk top, etc., are annoying and may be eliIninated by 
changing the position of the lamp or the work. 

3. Quality: Light is of good quality when it is evenly distributed 
and shadows are absent. The glass diffusing bowls on the better port­
able lamps distribute the light better and soften the shadows. 

4. Intensity: The foot candle readings at each visual task should 
be in accordance with the recommendations. 

5. Contrast: Unless the foot candle reading throughout the room 
is at least 1/ 10 of the reading at the brightest spot in the room there 
will be tiresome, unpleasant contrasts, and a spotty lighting effect. 
The light meter readings are necessary to determine this important 
point. 

6. Adaptability: There should be good lamps for every seeing 
purpose in the room and enough of them so that all activities may go 
on simultaneously without having to move lamps about. 

7. Decorative Harmony: This means that the lamp is pleasing to 
the eye from any location in the room and is in keeping with sound 
decorative principles. There is a correct lamp for each table, desk, or 
furniture grouping. 
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Requirements

1. Select one room, preferably the kitchen or living room and on
a chart similar to Fig. 21, make a drawing, showing the size and shape,

location of furniture, equipment and lights.

2. List the places where activities are carried on, giving the dis-
tance to lights and wattages of the lights.

3. Using the light meter, determine the amount of light available
at each point listed under "2" above.

4. List all improvements needed.

5. Prepare another drawing and chart, showing the new arrange-
ment of lights, furniture, equipment, color scheme and any other
changes which were made.

6. Write a short summary outlining the improvements in lighting
made in your home and elsewhere due to your interest in lighting.

References

"SEEING"-General Electric Company

"SEEING BEGINS WITH MEASURED LIGHT"-General Elec-
tric Company

"LIGHT UP AND LIVE ON THE FARM"-Westinghouse Electric
Corporation.

EXERCISE 17 
MAKING A TABLE LAMP

A properly designed table lamp makes reading, studying and sew-

ing easier, more comfortable and conserves eyesight. In order to
provide good lighting, a table lamp should have several important
features. It should have an overall height of 26" - 28" and a flared

shade with a bottom diameter of L6" - LB" to permit a good spread

of light. The shade should be light enough to permit considerable

of the light to pass through it. The lamp should have a diffusing

bowl to soften the light and reflect some of it upward for general

lighting. You can make such a lamp cheaply and easily with materials
readily available.

Exr
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Requirements 

1. Select one room, preferably the kitchen or living room and on 
a chart similar to Fig. 21, luake a drawing, showing the size and shape, 
location of furniture, equipn1ent and lights. 

2. List the places where activities are carried on, giving the dis­
tance to lights and wattages of the lights. 

3. Using the light meter, determine the amount of light available 
at each point listed under "2" above. 

4. List all iluprovements needed. 

5. Prepare another drawing and chart, showing the new arrange­
n1ent of lights, furniture, equipment, color schelue and any other 
changes which were made. 

6. Write a short SUluluary outlining the improvements in lighting 
luade in your home and elsewhere due to your interest in lighting. 

References 

"SEEING" -General Electric Company 

"SEEING BEGINS WITH MEASURED LIGHT" -General Elec­
tric Company 

"LIGHT UP AND LIVE ON THE FARM"-Westinghouse Electric 
Corporation. 

EXERCISE 17 
MAKING A TABLE LAMP 

A properly designed table lamp makes reading, studying and sew­
ing easier, more comfortable and conserves eyesight . In order to 
provide good lighting, a table lamp should have several important 
features. It should have an overall height of 26" - 28" and a flared 
shade with a bottom diameter of 16" - 18" to permit a good spread 
of light . The shade should be light enough to permit considerable 
of the light to pass through it. The lamp should have a diffusing 
bowl to soften the light and reflect some of it upward for general 
lighting. You can n1ake such a lamp cheaply and easily with materiab 
readily available. 

EXT 

A 

c 

SQUARE BLOCKS 
4 " X 4 · X 2" T HICK 

~--.=;--' ROUHD BLOCK S 
5"DIA . )( 2" THICK 

o 

Fig. 22. Sug! 



ExrnusroN SBnvrcr 47

FUSIilE BOWL UOOD OIS C IN BOTH E NOS
SHAOE

UL3
SHADE HOLOER

sooxET
PIPE TIIPPLE

SIALL T{AIL8

CAROBOAR O I{AILINE
tuge 3t 4" ola.
COVERED U'ITH
IHITATIOI{ LEAT}IER

E 8" souARE 6"-g" trooo sALAo
BOI'L I}IYERT€D
AilO ECRETTED 7O
no oo Dlsc ]f{ Elto
OF TU8E,

A
g" Dr A.

BA3 E

STE ]I

g" DrA.

60Lto f,ooo gouARC
SOUARE BLOCXS

4" x 4'x z" THIGK
TOP A BOTT0lr --

!tlgtxllrz'.

ROU,IO SLOOtEg"Dla. l2"THlo(

BAsE o'souaRE

utooo ,/d'- tr4'l
THtOt .

LEATIIER COVEREO
oR cOil?RASTt ll0
rooD.

EASE 
', 

SOUARE

Fig.22. Suggested table lamp designs.
. ri ,'.)

l

EXTENSION SERVICE 

I '-', 
IFFUSING BOWL WOOD DISC IN BOTH ENOS 

\ (, " / - - S'HADE OF TUBE 

'- '-r-'...:l=;'~ .----i! U L B 
.'-;1i", - SHADE HOLDER 
I~;) - SOCKET 
~- ~=-PIPE NIPPLE 

- STEW 

8" SQUARE 

A 

c 

SQUARE BLOCKS 
4 II X 4· X 2 II T Hie K 

R 0 UN 0 B L 0 C It 5 
3"DIA . )( 2"THICK 

SM ALL NA ILS 

CARDBOARD NAILING 
TUBE 3'! 4" 01 A . 
COVERED WITH 
INITATION LEATHER 

s"·e" WOOD SALAD 
BOWL IHVERTED 
AND SCREWED TO 
WO 00 DISC IN END 
OF TUBE. 

\11000 I/a"· 3:,4" -----+>'1-­
"THICK. 

LEATHER COVERED 
OR CONTRASTI NO 
WOOD. 

BASE 

o E 

Fig. 22. Suggested table lamp designs. 
,:! 

I 
,) 

B 

47 



48 MrcnrceN Srere Cor-r-ncn

In addition to the stem and base, which you will make, you will
need the following materials:

l-lamp socket with switch (threaded for rfi" pipe)
l-r/8' pipe nipple 1" or 1ll" long (to fit -*ochet)
l-shade holder to fit socket (supports diffusing bowl)
l-diffusing bowl (8" for 100 watt bulb)
1-shade (white lined with bottom diameber 16" to 18")
1-100 watt bulb
1-lamp cord, 10-feet with rubber plug (U.L. approved) wood working tools, sand-

paper, glue, etc.

Make one of the lamps shown in Fig. 22, or use any other plan
which your leader thinks is suitable. The stem and base may be

round, square, or octagonal and no definite measurements are

required except that the distance from the base to the socket should
be L6" - LB".

Lamp "A": The stem is made by gluing togeth er 2 pieces of wood
Itt x ztt x L7" and shaping as shown in the sketch. Before gluing
the pieces together, cut a "V" groove L/+" deep lengthwise in each

piece so that when they are fitted together the grooves match to

form a hole through the center for the cord. The base is made of 2
pieces of wood 1" thick. The lower piece is 8" square and the upper
one) 7L/2" square. Make a groove on the under side of the top piece

and drill a hole through the center of it to provide a place for the

cord. Thread the cord through the hole and through the stem before
gluing the base pieces together and fastening them to the stem.

Lamp "B": A cardboard mailing tube is used to make the stem

for this lamp. A wood disk, l" thick, is fttted snugly in both ends and

held in place with a few small nails. The base is a 6" or 8" wooden

salad bowl inverted and fastened to the bottom end with screws. The

mailing tube may be covered with wallpaper or imitation leather.

Lamp "C"t The stem and base for this lamp are to be turned on

a lathe and a variety of turning patterns may be used. You will need

a 3/e" ships auger (which is longer than the ordinary wood auger) to
drill the hole through the center for the cord.

Lamp "D". This stem is made by gluing together the requirecl

number of square and round blocks as shown in the sketch and fasten-

ing them on the base. A hole should be drilled through the center

of each block before assembling them.
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In addition to the stem and base, which you will nlake, you will 
need the following rnaterials: 

I - lamp socket with switch (threaded for ~/g " pipe) 
I-Ys" pipe nipp le 1" or 1>'2" long (to fit f'!ocket) 
I- shade holder to fit socket (supports diffusing bowl) 
I- diffusing bowl (8" for 100 watt bulb) 
I- shade (white lined with bottom diameter 16" to 18") 
1- 100 watt bulb 
I- lamp cord, IO-feet with rubber plug (U .L. approved) wood working too ls, sand­

paper , glue, e tc. 

Make one of the lanlps shown in Fig. 22, or use any other plan 
which your leader thinks is suitable. The stem and base may be 
Tound, square, or octagonal and no definite measurernents are 
required except that the distance from the base to the socket should 
be 16" - 18". 

Lamp "A": The stem is made by gluing together 2 pieces of wood 
1" x 2" x 17" and shaping as shown in the sketch. Before gluing 
the pieces together, cut a "V" groove %" deep lengthwise in each 
piece so that when they are fitted together the grooves match to 
form a hole through the center for the cord. The base is made of 2 
pieces of wood 1" thick. The lower piece is 8" square and the upper 
one, 71/2" square. Make a groove on the under side of the top piece 
and drill a hole through the center of it to provide a place for the 
cord. Thread the cord through the hole and through the stem before 
gluing the base pieces together and fastening them to the stern. 

Lamp "B": A cardboard mailing tube is used to make the stem 
for this lamp. A wood disk, 1" thick, is fitted snugly in both ends and 
held in place with a few small nails. The base is a 6" or 8" wooden 
salad bowl inverted and fastened to the bottom end with screws. The 
mailing tube may be covered with wallpaper or imitation leather. 

Lamp "e": The stem and base for this lamp are to be turned on 
a lathe and a variety of turning patterns may be used. You will need 
a %" ships auger (which is longer than the ordinary wood auger) to 
drill the hole through the center for the cord. 

Lamp "D": This stem is made by gluing together the required 
number of square and round blocks as shown in the sketch and fasten­
ing them on the base. A hole should be drilled through the center 
of each block before assembling them. 
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bell wire as needed. 
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Lamp "E": This stem is a hollow square tube with a solid sqlrare
piece glued to both ends. Two or three different kinds of wood can
be used in combination to make an attractive lamp.

The socket is fastened to each of the lamps by screwing it on the
pipe nipple which in turn is screwed into a s/e" hole in the top of the
stem.

Rub the wood parts with fine sandpaper to make them smooth, and
apply the desired finish to the wood. The shade holder is screwed
on the socket and the diffusing bowl fastened in place. With the
addition of the bulb and shade, you have a good lamp which is worth
far more than it cost.

EXERCISE 18

INSTALLING A DOORBELL OR CHIME

Doorbells or chimes are convenient devices, simple to install,
which make it easier for visitors to announce their arrival. A bell is
usually installed for the front door and a buzzer for the back door
in order to tell at which door the visitor is calling.

Musical chimes have a much more pleasant tone and are gradually
replacing the doorbell. They are usually so arranged that when the
front door button is pushed a different signal is sounded than when
the back door button is pushed. Also an advantage is that no matter
how long the button is held down, the chime does not repeat, or ring
continuously.

The exercise consists of installing a doorbell or chimes. Refer
to Chapter 12 of "Wiring Simplified" for instructions. The following
materials are required:

l-bell transformer or 2 dry cells (l% volt each)
l-chime or doorbell and buzzer
2-push button switches

bell wire as needed.

EXERCISE 19

INSTALLING CONVENIENCE OUTLETS

Plenty of outlets and switches, located in the proper places, is the
key to making the best use of the servant, electricity. Good lighting
not only adds convenience and safety, but a barn is actually a more
cheerful place to work in when it is well lighted. Switches should be
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Lamp "E": This stem is a hollow square tube with a solid square 
piece glued to both ends. Two or three different kinds of wood can 
be used in combination to make an attractive lamp. 

The socket is fastened to each of the lamps by screwing it on the 
pipe nipple which in turn is screwed into a 3Js" hole in the top of the 
stem. 

Rub the wood parts with fine sandpaper to make them smooth, and 
apply the desired finish to the wood. The shade holder is screwed 
on the socket and the diffusing bowl fastened in place. With the 
addition of the bulb and shade, you have a good lamp which is worth 
far more than it cost. 

EXERCISE 18 

INSTALLING A DOORBELL OR CHIME 

Doorbells or chimes are convenient devices, simple to install, 
which make it easier for visitors to announce their arrival. A bell is 
usually installed for the front door and a buzzer for the back door 
in order to tell at which door the visitor is calling. 

Musical chimes have a much more pleasant tone and are gradually 
replacing the doorbell. They are usually so arranged that when the 
front door button is pushed a different signal is sounded than when 
the back door button is pushed. Also an advantage is that no matter 
how long the button is held down, the chime does not repeat, or ring 
continuously. 

The exercise consists of installing a doorbell or chimes. Refer 
to Chapter 12 of "Wiring Simplified" for instructions. The following 
materials are required: 

I-bell transform er or 2 dry cells (1% volt each) 
I -chime or doorbell and buzzer 
2-push button switches 

bell wire as needed. 

EXERCISE 19 

INSTALLING CONVENIENCE OUTLETS 

Plenty of outlets and switches, located in the proper places, is the 
key to making the best use of the servant, electricity. Good lighting 
not only adds convenience and safety, but a barn is actually a more 
cheerful place to work in when it is well lighted. Switches should be 
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so located that you can light the way ahead of you, and turn the lights
off when you leave without having to walk through a dark area.

Outlets for plugging in motors, toasters, electric irons, etc., should
be provided wherever needed to get the most satisfactory operation
out of these appliances. They should not be plugged in a light socket,
because the wire is usually not heavy enough to carry the amount of
current needed.

This exercise consists of installing two or more outlets in your
home, or some other building on your farm-either a light receptacle
or a duplex outlet. Use No. 12 non-metallic cable.

Study chapters 5, 8 and 13 in "Wiring Simplified". Before attempt-
ing this exercise, you should have completed the Wiring Panel. Exer-
cise 13.

EXERCISE 20

CALL BELL IN BARN

For convenience or emergency use a call bell may be installed in
the barn. Various signals may be prepared to summon each member
of the family to the telephone, or to meals, or to call anyone in case

of emergency.

A bell may be installed in the barn only, or one may be installed in
the barn and one in the house, making it possible to signal from
either place.

Materials Needed

l-push button switch-2 needed if bell is used in house and barn
l--call bell-2 needed if bell is used in house and barn
l-bell transformer or 2 dry cells

inside wire as needed (beli wire)
outside wire as needed (weatherproof)

Procedure

Install the call bell in the barn at a point where it can be heard in
any part of the barn. The bell in the house is usually installed in the
kitchen. The transformer or dry cells may be located either in the
house or barn. Complete the installation to the source of either the
bell transformer or two dry cells hooked in series, that is, center post
of one battery to the outside post of the, other battery. Connect the
switches and mount them in a convenient location.

Extr50 MICHIGAN STATE COLLEGE 

so located that you can light the way ahead of you, and turn the lights 
off when you leave without having to walk through a dark area. 

Outlets for plugging in motors , toasters, electric irons, etc., should 
be provided wherever needed to get the most satisfactory operation 
out of these appliances. They should not be plugged in a light socket, 
because the wire is usually not heavy enough to carry the amount of 
current needed. 

This exercise consists of installing two or more outlets in your 
home, or some other building on your farm-either a light receptacle 
or a duplex outlet. Use No. 12 non-metallic cable. 

Study chapters 5, 8 and 13 in "Wiring Simplified". Before attempt­
ing this exercise, you should have completed the Wiring Panel. Exer­
cise 13. 

EXERCISE 20 

CALL BELL IN BARN 

For convenience or emergency use a call bell may be installed in 
the barn. Various signals may be prepared to summon each member 
of the family to the telephone, or to meals , or to call anyone in case 
of emergency. 

A bell may be installed in the barn only, or one may be installed in 
the barn and one in the house, making it possible to signal frOln 
either place. 

Materials Needed 

I- push button switch- 2 needed if bell is used in house and barn 
I- call bell- 2 needed if bell is used in house a nd barn 
I - bell transformer 01' 2 dry cells 

inside wire as needed (bell wire) 
outside wire as needed (weatherproof) 

Procedure 

Install the call bell in the barn at a point where it can be heard in 
any part of the barn. The bell in the house is usually installed in the 
kitchen. The transformer or dry cells may be located either in the 
house or barn. Complete the installation to the source of either the 
bell transformer or two dry cells hooked in series, that is, center post 
of one battery to the outside post of the other battery. Connect the 
switches and mount thenl in a convenient location. 
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BELL TRANSFORMER 
OR BATTERIES 

~ TO DRY CELLS OR ---B~------------------ BELL IN BARN 
TRAr:'SFORMER 2 WIRES BETWEEN HOUSE 8.. BARN 

TO DRY CELLS OR 
TRA~FORMER 

BELL IN BARN OPERATED BY SWITCH IN HOUSE AND 

BELL IN HOUSE OPERATED BY SWITCH IN BARN. 

.3 WIRES BETWEEN HOUSE a e:t.fH~ 
SWITCH 

DIAGRAf'v1 OF CIRCUITS FOR CALL BELL IN BAR N 

Fig. 23. 
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The bell wire should be kept at least 6 inches from the power wires
inside the building. The wiring system for this project is similar to
that used in wiring a doorbell as outlined in Chapter 12 of "Wiring
Simplified". The main difference is that outside wire is needed be-
tween the house and barn to complete the circuit. The outside wiring
should be installed in the same way as ordinary electrical wiring
using proper size as indicated in the following table:

Spans up to 25 feet-No. 12 wire (Weatherproof)
Spans 25-50 feet-No. l0 wire
Spans 50 feet and over-No. 8 or larger

Wire smaller than recommended may be used, but breakage must
be expected in case ice forms on the wire.

When the outside wires are mounted on the light pole, they should
be below the light wires, preferably at least a foot. All outside wires
should be placed at sufficient height to clear traffic. The diagram
shows how the circuits are connected. Consult "Wiring Simplified".

EXERCISE 2T 
S*ITCH PANEL

This is a good exercise to do before attempting the actual installa-
tion of a yard light or an additional switch. It will help you under-
stand how the circuits are wired for controlling a light from several
points, and the switches can be used later in actual rewiring work.

The exercise consists of making a panel showing one or all of the
three typical yard light installations as shown in F ig. 28. The type
of wiring is the same as in the "Wiring Panel" exercise.

Mount the switch boxes and an outlet box for a lamp receptacle
on a panel. Use a S-wire cable between the boxes and connect the
switches as shown in the diagram. Install a lamp receptacle on the
outlet box. Attach a cord at one end of the system to supply current
for the light. Before putting on the switch covers, operate the
switches and trace the path of the current each time a switch is
turned on.

EXERCISE 22 
BELT SANDER

A belt sander is a useful piece of equipment for the shop which
you can easily make by following the plan in Fig. 24.

Exrl

ut'---1

SIDE VIEW FIXED SIDE
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The bell wire should be kept at least 6 inches from the power wires 
inside the building. The wiring systen1 for this project is similar to 
that used in wiring a doorbell as outlined in Chapter 12 of «Wiring 
Simplified". The main difference is that outside wire is needed be­
tween the house and barn to complete the circuit. The outside wiring 
should be installed in the same way as ordinary electrical wiring 
using proper size as indicated in the following table: 

Spans up to 25 feet-No. 12 wire (Weatherproof) 
Spans 25-50 feet-No. 10 wire 
Spans 50 feet and over-No.8 or larger 

Wire slnaller than recommended may be used, but breakage n1ust 
be expected in case ice forms on the wire. 

When the outside wires are n10unted on the light pole, they should 
be below the light wires, preferably at least a foot. All outside wires 
should be placed at sufficient height to clear traffic. The diagram 
shows how the circuits are connected. Consult «Wiring Simplified", 

EXERCISE 21 
SWITCH PANEL 

This is a good exercise to do before attelnpting the actual installa­
tion of a yard light or an additional switch. It will help you under­
stand how the circuits are wired for controlling a light from several 
points, and the switches can be used later in actual rewiring work. 

The exercise consists of making a panel showing one or all of the 
three typical yard light installations as shown in Fig. 28. The type 
of wiring is the same as in the "Wiring Panel" exercise. 

Mount the switch boxes and an outlet box for a lamp receptacle 
on a panel. Use a 3-wire cable between the boxes and connect the 
switches as shown in the diagram. Install a lamp receptacle on the 
outlet box. Attach a cord at one end of the system to supply current 
for the light. Before putting on the switch covers, operate the 
switches and trace the path of the current each time a switch is 
turned on. 

EXERCISE 22 
BELT SANDER 

A belt sander is a useful piece of equipment for the shop which 
you can easily make by following the plan in Fig. 24. 
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SHAFTi FOR
TO AT LEAST
OF PULLEY.

PROJECTION

3UGGESTIONS FOR DRIVER

s: r/z' r.D. TUBE SLoTIED
AND FLARED. FILE FLUSH.

B: PURCHAsE BusHrNc . t/y'gp.ee.a.t- e\

Ci MAXE rOUR OWN CASTINC.

AEARING ASSEMBLY

BELT SANDER

Fig.
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LAYOUT OF STRAPS 

WING NUTS 

SIDE VIEW FIXED SIDE 

EXTENSION SERVICE 53 
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13/54" DI"M. DRILL THRU SHAFT, FOR 

200 NAIL. FILE NAIL TO AT LEAST 
1/64- BELOW SURFACE OF PULLEY. 

SUGGESTIONS FOR DRIVER 
PULLEY BEARINGS 

A : 1/2" 1.0 . TUBE 6LOTTED 
AND FLARED . FILE FLUSH . 

a: PURCHASE BUSHING. 1/2* 80RE . 
C : MAKE YOUR OWN CAST ING . ~
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BEARING ASSEMBLY 

BELT SANDER 

Fig. 24. 
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Maten'ials Needed

F'l
O
F DESCRIPTIoN SIZE QUAN. MATERIAL
A
1 Priv-er pulley s!{t. . . . .y2' diam. x O54" long. . 1 Steel or iron2 Single groove "V" type pul- 2" diam. l/" bore. 'For y4n 1 Metal

_ Luy, with set screw. or sA" wide belt.
3 Belt driver pulley and idler 2\" diam. x Br4" long. . . . . . . 2 Hardwood

tluller'.
4 crimmon nail for- \ey on 20d, approx.3f76" diam. by 1 steeloriron

__dri_ver pulley and shaft. 4" loig.
I llut.h"u{, wood screws...... .No. ? t,!%" long-.. 7 Steel, brass or iron6 ljarriagebolts. ..12'-20N.C.x5/long. ....... 2 fronorsteel7 {ingnuts.. ....%'-ZON.C.. ...... 2 fronorsteel8 Idlerpulleyshaft. .....y"'diam. x4r4"long.. 1 Steel9 Belt tension adjustment No. 10-24N.c. macliinescrews 2 steelscrews. 2)f" long.

10 Qide plates 32, ;4, x12s4,, . 2 Hard wood
11 pgttom plate . . .94" x 5" x 201f" . 1 Harcl wood
72 Working top and spacer block .I%" t 81,4,, x 1rZ, . . 1 Hard wood
13 landpaper belt.. 3" wide x24" grit to suit 1
74 Tension adjustment straps....1r4,'x3t4" x N=o. 10 Ga. 2 Iron or brass
15 \4ring nnts. .

16 Thrustplates ...1/6,'x2"xNo. 10Ga... 2 fronorsteel
77 Wood screws. ...No. 8x11,1", flat head....... 4 Iron or brass

Procedure

1. Prepare the wood parts by cutting to proper size and drilling
the necessary holes as shown in the plan. The pulleys will need to be
turned out on a lathe.

2. Assemble the wooden pulleys on the shafts and fasten the
driver pulley to the shaft with a nail as indicated.

3. Make the tension adiusting straps by bending as shown in the
diagram (the holes should be drilled before bending).

4. Assemble the sander placing the pulley on the shaft last. Note
that one side is removable so that the sanding belt can easily be
changed.

5. The sanding belt must run in the direction indicated on the plan.

EXBRCISE 23

COST OF ELECTRICITY FOR OPERATING

CERTAIN EQUIPMENT
Materials Needed

Local electrical
Electric meter

The purpose of this exercise
the economy of electricity as a

rate I

lobtain from power company
)

is to make each club member realize
source of power. Power companies

Exrnn

have ugreed to furnish an electr

accrlrate results can be obtainer

If the meter is available, att
15 or 30 days. A representative

how to attach it. Where this ir

be estimated as outlined below.

Each motor on the farm has

power. Because motors are not l
(1 H.P.) rnotor will use approximr

motor will use about 7z KWH,
multiplying the H.P., of the mo

the month, you will have a clo

used. This multiplied by the ave

mate cost of the electricity usec

The current requirement of

nrlrne plate. The cost of operati

to kilowatts and multiplying thi
average cost per KWH.

At least two pieces of equi

rneter and accurate costs deterr

estimate the costs. A report simil

to your electrical club report.

l2(JC)I,IITIN NO. . .. .. .

I'I'EM
I!X.,\T'TPLES:

I

H.P. OR
KW.

RATING
OF AP.

PLIANOE

HOUI
TISE P
I{ON1

Wii,ter pump.
wiiitrl,is -i"t i"b'... .. .

\\'ir,ter heater.
Milkirtg machine

'fotal .

%
tA
2

%

8C
t2
60
76

Monthly bill-
KWH used ..

Average cost 1

54 

Materials Needed 
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~ DESCRIPTION SIZE QUAN. MATERIAL 
P-i 

1 Driver pulley shaft . . .. .. .. . . 1,0," diam. x 6%" long ... . . . . . 
2 Single groove "V" type pul- 2" diam. Yz" bore. For Yz" 

ley , with set screw. or Ys" wide bel t. 
3 Be lt driver pulley and idler 2Ys" diam . x 3Ys" long .. . . . . . 

pulley. 
4 Common nail for key on 20d , approx. 3/ 16" diam. by 

driver pulley and shaft. 4" long. 
5 Flat head, wood screws ..... . . No.9 x 1Yz" long ... .. . .. . .. . 
6 Carriage bolts ... ... . . . . .... . M"- 20 N. C. x 5" long .. ... . . . 
7 Wing nuts . . . . . .. .. . . . . .. . . . n"- 20 N .C . .. . . . . . . . . . . . .. . 
8 Idler pulley shaft . . . . . . . . . . .. Yz" diam. x 4 %," long .. . . . . . . 
9 B e l t ten sion a dj u s tm en t No. 10- 24 N. C. machine screws 

screws. 2Yz" long. 
10 Side plates . ..... . . ... . . . . . . . %''' X 4" X 12%" ............ . 
11 Bottom pla te . ... . . . ... . . . . . %''' X 5" X 20Yz" . . . . . . . . .... . 
12 Working top and spacer block . 1%," x 3Yz" x 7Yz" . . ... . .... . 
13 Sandpaper belt ... .. ... . . . . .. 3" wide x 24" grit to sui t . .. . . 
l4 Tension adjustment straps ... . Yz" X 3% " x No. 16 Ga .. .. . . . 
15 Wing nuts .. . . . . .. . . . . . ... . . No. 10- 24 thread .. . . . . . . . . . . 
16 Thrust pla tes . .... . . . ... . . . . Yz" X 2" x N o. 16 Ga . . . . ... . . 
17 Wood screws .... . ... . . . .. . . . No. 8 x 1 n", fia t head . .. . . . . 

Steel or iron 
Metal 

2 Hard wood 

1 Steel or iron 

7 Steel, brass or iron 
2 Iron or steel 
2 Iron or steel 
1 Steel 
2 Steel 

2 H ard wood 
1 Hard wood 
1 Hard wood 
1 
2 Iron or brass 
2 
2 Iron or steel 
4 Iron or brass 

Procedure 

1. Prepare the wood parts by cutting to proper size and drilling 
the necessary holes as shown in the plan. The pulleys will need to be 
turned out on a lathe. 

2. Assemble the wooden pulleys on the shafts and fasten the 
driver pulley to the shaft with a nail as indicated. 

3. Make the tension adjusting straps by bending as shown in the 
diagram (the holes should be drilled before bending). 

4. Assemble the sander placing the pulley on the shaft last. Note 
that one side is removable so that the sanding belt can easily be 
changed. 

5. The sanding belt must run in the direction indicated on the plan. 

EXERCISE 23 

COST OF ELECTRICITY FOR OPE.RATING 

CERTAIN EQUIPMENT 
Materials Needed 

Local electrical rate ) 
obtain from power company Electric meter 

The purpose of this exercise is to make each club member realize 
the economy of electricity as a source of power. Power companies 

EXTEN 

have agreed to furnish an electr 

accurate results can be obtaine( 

If the n1eter is available, att 

15 or 30 days. A representative 

how to attach it. Where this i: 

he estimated as outlined below. 

Each motor on the farm has 

power. Because motors are not] 

(1 H.P.) n10tor will use approxim: 

motor will use about 1f2 KWH, 

111ultiplying the H.P. , of the mo 

the month , you will have a cla 
l1sed. This lTIultiplied by the aVE 

111ate cost of the electricity usee 

The current requirement of 

name plate. The cost of operati 

to kilowatts and lTIultiplying thi 

a verage cost per KWH. 

At least two pieces of equi 

111eter and accurate costs deten 

estin1ate the costs. A report simil 

to your electrical club report. 

( ' ()IX~[:\, :\0 . ..... . 

H .P . OIl 
1\:\\1 . 

ITEM RATl1\C 
OF AP-

J<:X.\?vIPLES: PLIAN CE 

·\\ ·,Ll erpurnp .. . ...... . y:! 
\\" L~ hil1g maC'hine ... J'I 
\V;LI er heal er . . . . . :2 
l\Iilking IlmC'hine . y; 

Total ..... .. . . .. .. . . 

HO UI 
l' f) E P 
~I01\l 

RC' 
12 
60 
76 

M ont hly bill­

KWH lI sed . . 

A verage cost I 
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have agreed to furnish an electric meter, if they are available, so that
accurate results can be obtained on your farm.

If the meter is available, attach it to the electrical equipment for
15 or'30 days. A representative of the power company will show you
how to attach it. Where this is not possible, the operating cost can

be estimated as outlined below. Compute the cost on a monthly basis.

Each motor on the farrn has a name plate giving its rated horse-

power. Becanse motors are not 100 percent efficient, a one-horsepower
(1 H.P.) rnotor will use approximately I KWH of electricity or a r/z H.P.
motor will use about 1/z KWH', for each hour of operation. So by
rltrltiplying the H.P., of the motor by the hours of operation during
the month, you will have a close estimate of the number of KWH
trsed. This multiplied by the average cost per KWH gives the approxi-
mate cost of the electricity used by the motor.

The current reqnirement of heating equipment is given on the

nrlrne plate. The cost of operation is figured by converting the watts
to kilowatts and multiplying this by the hours of operation and the
rlverage cost per KWH.

At least two pieces of equipment should be checked with the
rneter and accurate costs ddtermined. If a meter is not available,
estimtrte the costs. A report similar to the following should be attached
to vour electrical club report.

(IOI,TlNIN N0

t'tEN{

F]X-\},II'LDS:

l{.P. oR
KW.

IiA'I'ING
Ol' AI'-

I'I,IANCI.]

HOUITS
USE PllR.
MONTH

KWH
TISEI) ]'EIt
MONTH-(ioL. l x(:()r,. 2

\\'ater purnll
wasrririi m;cliine... .. .

\\'a.l er heat er
Nlilliins rrrar:hine

,4
)4

2
%

80
T2
6o
76

40
3

120
38

301

Monthly bill-net . .$4.84
KWH usecl .. 2OL

Average cost per KWH. . .. 2.41 cents.

• 
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have agreed to furnish an electric nleter, if they are available, so that 

accurate results can be obtained on your farm. 

If the nleter is available, attach it to the electrical equipment for 

15 or 30 days . A representative of the power cOlnpany will show you 

how to attach it. Where this is not possible, the operating cost can 

he esbmated as outlined below. Compute the cost on a nl0nthly basis. 

Each nlotor on the fann has a nanle plate giving its rated horse­

power. Because In otors are not 100 percent efficient, a one-horsepower 

(1 H.P.) nl otor will use approxin1ately 1 KWH of electricity or a 1/2 H.P. 

motor will use about 1/2 K'iVH , for each hour of operation. So by 

multiplying the H.P. , of the nl0tor by the hours of operation during 

the month, you will have a close estilnate of the nunlber of KWH 

used . This nlultiplied by the average cost per KWH gives the approxi­

mate cost of the electrkity used by the IllOtOr. 

The current requirement of heating equipn1ent is given on the 

name plate. The cost of operation is figured b y converting the watts 

to kilowatts and nlultiplying this by the hours of operation and the 

average cost per KvVH. 

At least two pieces of equipnlent should be checked with the 

meter and accurate costs detennined. If a nleter is not available, 

estimate the costs. A report sinlilar to the following should be attached 

to your electrical club report. 
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l\. \V If 
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CO L. L x 

C O L. 2 

4(J 
o 
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;3R 

COST PE lt 
MONTl-I 
C O L . ;) x 

AVE RAGE 
COST P Elt 

J\:WH 

$0 . !l6 
0 . 07 
2 . 89 
O. HZ 

Tot a l .. , ..... . ........... . .......... . ::lOL $4 . R4 

Mont hly bill- Ilet . . . .. . .. . $4 . 84 

K \VH tl sed . . 201 

A verage cost per KWH . . . . 2 . 41 cents. 
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Used m et er 1.5 d ,LY" 

Used m et er I 0 d a y" 
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FOR OYERLA

EGG CAN DLER

Fig. 25.

ELECTRIC EGG CANDLER

egg candler the farmer can determine the qtrality of
he markets them. The candler can be trsed also to
necessity for frequent collection and prompt cooling
to maintain a high quality product.

Exrr

Procedure

Remove the bottorn from tl
the short No. 2 can with solder.
split the thread area on opposi
socket to be forced into the o
as indicated.

Cut and shape the cone fro
will provide this rnaterial ). Pr

paint. When the paint is dry
candler trs shown. Mount orr

iron bent to form a foot, and
large enotrgh to allow a lamp to
provides illumination ltelow the
Ctrtrtion-All sharp edges shou

EXERCISE 25
ICE CREAM FR

A sintple power truit to ttrrr
shorvrr in Figs. 26 and 27. Ot

fig. Ze . View of an ice 1."n,ll freeze
are given since they will va

EXERCISE 24

By using an
his eggs before
demonstrtrte the
of eggs in order

Materials Needed

I - Extension cord with lamp outlet
I - srnall dome-shaped oil can (base approx. 33/t" itt dian'reter)
1- No. 2 tin can, l3/+" long
I-1" xr/a" x12" strap iron
l-Yq" xL1/2" machine bolt
1 - flat piece of sheet metal 6" x 8)'t

1 - small can of aluminum paint
I - Slf Mazda l0-watt lamp

56 MICHIGAN STATE COLLEGE 

FOR OVERLA 

EGG CANDLER 

Fig. 25. 

EXERCISE 24 
ELECTRIC EGG CANDLER 

By using an egg candler the farmer can determine the quality of 
his eggs before he n1arkets them. The candler can be used also to 
demonstrate the necessity for frequent collection and prompt cooling 
of eggs in order to n1aintain a high quality product. 

Materials Needed 

1- Extension cord with lalnp outlet 
1- small dOlne-shaped oil can (base approx. 33/8/1 in diameter) 
1 - No. 2 tin can, 1%" long 
1- 1" x 1Js" x 12" strap iron 
1 - %" X I1J2" n1achine bolt 
1 - flat piece of sheet lnetal 6" x 8" 
1 - slnall can of aluminum paint 
1- Sll Mazda 10-watt lamp 

EXTE 

Procedure 

Remove the bottom from tl 
the short No. 2 can with solder. 
split the thread area on opposi 
socket to be forced into the 0 

as indicated. 
Cut and shape the cone fro 

will provide this n1aterial). P; 
paint. When the paint is dry 
candler as shown. .Mount on 
iron bent to form a foot , and I 

large enough to allow a lamp to 
provides illumination below thE 
Caution-All sharp edges shou: 

EXERCISE 25 
ICE CREAM FR 

A simple power unit to tUlT 
shmvn in Figs . 26 and 27. Ot 

Fig. 26. View of an ice cream freeZ€ 
are given since they will va 
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Procedure

Remove the bottom from the oil can with a can opener and attarch

the short No. 2 can with solder. Flatten the threads of the oil can and
split the thread area on opposite sides with a hack saw to permit the
socket to be forced into the opening. Secure with a pressure band
as indicated.

Cut and shape the cone from the 6" x 8" sheet metal (another can

will provide this material ). Paint all inside sttrfaces with alttminurn
paint. When the paint is dry solder the cone to the barrel of the
candler as showu. Mount on a I" x 12" x 12" block using the strap
iron bent to forrn a foot, and drilled for screws. Leave an opening
large enough to allow a lamp to be placed in the socket. This opening
provides illumination below the candler and keeps the candler cooler.
Caution-All sharp edges should be turned to avoid cutting fingers.

EXERCISE 25
ICE CREAM FREEZER POWER UNIT

A simple power unit to tunr an ice cream |reezer with a tnotor is

slrolvrr irr Figs. 26 and 27. Other hand-operated machines, such a.s

D/

26. View of an ice
are given since

cream freezer,
they will vary

showing the construction. No dimensions
with different sizes of freezers.
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Procedure 

Ren10ve the bottom from the oil can with a can opener and attach 
the short No.2 can with solder. Flatten the threads of the oil can and 
split the thread area on opposite sides with a hack saw to permit the 
socket to be forced into the opening. Secure with a pressure band 
as indicated. 

Cut and shape the cone from the 6" x 8" sheet Illetal (another can 
will provide this n1aterial). Paint all inside surfaces with ahu11inum 
paint. When the paint is dry solder the cone to the barrel of the 
candler as shown. Mount on a I" x 12" x 12" block using the strap 
iron bent to forn1 a foot , and drilled for screws. Leave an opening 
large enough to allow a laIllp to be placed in the socket. This opening 
provides illun1ination below the candler and keeps the candler cooler. 
Caution-All sharp edges should be turned to avoid cutting fingers. 

EXERCISE 25 
ICE CREAM FREEZER POWER UNIT 

A simple power unit to turn an ice crean1 freezer with a Illotor is 
shown in Figs. 26 and 27. Other hand-operated machines, such as 

Fig. 26. View of an ice cream freezer, showing the construction. No dimensions 
are given since they will vary with different sizes of freezers. 
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Fig. 27. Another view of ice cream freezer showing construction.

lneat grinders and churns can be power-driven in the same way. -fhis

device is easy to construct, and it is not necessary to make any chirnges
on the machine which is to be driven.

Materials Required
L-l' x (i" x 12' tior pla,tforrn
l_zu x 4,, x 10, for frarne
2-l' x 4" x 8' for braces llnd cross lriet'r's
1-)4' .r 17" (or larger) plywoocl pulle-v
1-V-belt
1-12'x 18" pipe threrderl both ends
1-y1'pipe flange
1-12'yripe cap
l-washer to fit over piJre
1-l/2' V-pullev to fit motor shaft
2-t,urn bu<rliles of suitable size
1--portrble tnotor lrncl mounting

necessal'.v nllils llnrl screws

NO'I'E: ?.8" ()r )4" pipe tna,1' be usetl tt rZ' fittirtgs rre ttot' uva,iLlble.

Procedure

Make the platform about2'x 3' in sizeby nailing the 6-inch boards
on 3 cross pieces placed underneath. Assemble the frame out of

Ex:

2" x 4" material braced with
The pipe shaft passes throug
and must be n-rounted ilt exa

orl the ice cream freezer. Cu
to admit the crank hnndle. l
the plywood pulley and screv
and warsher on the other end I
ilre used to fasten the freezer

AIl/2" pulley should be use

speed of about 160 r.p.m., wl

EXERCISE 26

INSTALLATIONI (

Three possible types of inst

A. Installation of a motor
part of, or attached to, the dr

B. Installation of a moto

C. Installation of a piece
the motor is already mounted

The following steps are es

Type B and C installations wil
steps required according to yor

Study Chapter 16 in "Wiring

1. Determine a suitable l

Some factors which det

a) place where equ
b) accessibility to eJ

c) convenience to ir
d) conditions, such

2. Determine correct size

already installed.

3. Line up the pulleys pr

1. Set motor level. Ball-l
lnay be mounted in an.
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Fig. 27. Another view of ice cream freezer showing construction. 

meat grinders and churns can be power-driven in the same way. This 
device is easy to construct, and it is not necessary to make any changes 
on the Iuachine which is to be driven. 

Materials Required 
I- I " x 6" x 12 ' for platform 
1- 2" x 4" x 10 ' for frame 
2- 1" x 4" x 8' for braces and cross pieces 
I- %:" x 17" (or la rger) plywood pull ey 
I- V-belt 
I- X" x 18" p ipe t hreaded both ends 
]-X" pipe fiange 
I- X" pipe cap 
I - washer to fit over pipe 
1- 1Yz" V-pulley to fi t motor shaft 
2- turn buckles of suitable size 
] --portable motor and moun t ing 

necessary na ib and screws 

NOTE: ~8" 0 1' Yz" pipe may be used if U" fittings are not. available. 

Procedure 

Make the platfonn about 2' x 3' in size by nailing the 6-inch boarcls 
on 3 cross pieces placed underneath. Assemble the frame out of 

2" x' 4" material braced with 
The pipe shaft passes throug 
and must be Iuolll1ted at exa 
on the ice cream freezer. eu 
to admit the crank handle. ~ 

the plywood pulley and scre~ 
and washer on the other end I 
are used to fasten the freezel 

A 1 %" pulley should be USt 

speed of about 160 r.p.m. , WI 
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2" x 4" material braced with I" x 4" pieces and nail to the platform.
The pipe shaft passes through the short 2" x 4" pieces near the top,
and must be mounted at exactly the same height as the crank shaft
on the ice cream freezer. Cut a slot about 4-inches long in the pulley
to admit the crank handle. Mount the pipe flange over the center of
the plywood pulley and screw the pipe into the flange. The pipe cap
and washer on the other end holds the pipe in place. The turnbuckles
are used to fasten the freezer to the platform.

A L7/2" pulley should be used on the motor, which will give a freezer
speed of about 160 r.p.m., when used with a 17,, pulley.

EXERCISE 26

INSTALLATION OF A PERMANENT MOTOR

Three possible types of installation exercises are:

A. Installation of a motor and equipment where the motor is not
part of, or attached to, the driven equipment.

B. Installation of a motor to drive equipment already in place.

C. Installation of a piece of electrically driven equipment where
the motor is already mounted on the equipment.

The following steps are essential in making a type A installation.
Typ" B and C installations will not require all of these steps. List the
steps required according to your type of installation and execute them.
Study Chapter 16 in "Wiring Simplified".

1. Determine a suitable location for the motor and equipment.
Some factors which determine location are:

a) place where equipment can be used most efficiently
b) accessibility to electrical outlet
c) convenience to install, service and maintain
d) conditions, such as dampness

2. Determine correct size of pulleys and belt, or inspect those
already installed.

3. Line up the pulleys properly.

4. Set motor level. Ball-bearing motors are the only ones which
rnay be mounted in any position.
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2" X 4" n1aterial braced with I" x 4" pieces and nail to the platform. 
The pipe shaft passes through the short 2" x 4" pieces near the top, 
and n1ust be Iuounted at exactly the same height as the crank shaft 
on the ice cream freezer. Cut a slot about 4-inches long in the pulley 
to adluit the crank handle. ~!(ount the pipe flange over the center of 
the plywood pulley and screw the pipe into the flange. The pipe cap 
and washer on the other end holds the pipe in place. The turnbuckles 
are used to fasten the freezer to the platfonu. 

A Ph" pulley should be used on the motor, which will give a freezer 
speed of about 160 r.p.m., when used with a 17" pulley. 

EXERCISE 26 

INSTALLATION OF A PERMANENT MOTOR 

Three possible types of ~nstallation exercises are: 

A. Installation of a motor and equipment where the motor is not 
part of, or attached to, the driven equipment. 

B. Installation of a Iuotor to drive equipn1ent already in place. 

C. Installation of a piece of electrically driven equipment where 
the motor is already n10unted on the equipment. 

The following steps are essential in making a type A installation. 
Type Band C installations will not require all of these steps. List the 
steps required according to your type of installation and execute them. 
Study Chapter 16 in "Wiring Simplified". 

1. Detenuine a suitable location for the motor and equipn1ent. 
Some factors which determine location are: 

a) place where equipment can be used most efficiently 
b) accessibility to electrical outlet 
c) convenience to install, service and maintain 
d) conditions, such as dmupness 

2. Determine correct size of pulleys and belt, or inspect those 
already installed. 

3. Line up the pulleys properly. 

4. Set motor level. Ball-bearing motors are the only ones which 
may be n10unted in any position. 
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Fasten securely, making sure there is provision for adjusting
belt tension.

Complete the electrical connections after determining the fol-
lowing facts:

a) Is a separate circuit required? (Motors of Yz h.p., and
larger should be connected to 240-volt circuits when
possible.)

b) Is present outlet convenient, satisfactory and safe? See

Chapter 4 in "Wiring Simplified".

7. Operate equipment to see if it fturctions properly.

Install at least one motor as outlined above. Prepare a report
telling which type of installation was made, whether 120 or' 240 volt
\,vas connected, and how the rnotor is protected from overloading.
List all of the steps which you did.

EXERCISE 27

IINSTALLIhIC A YARD LIGTIT OR ADDITIONAL
SWITCH ON A YARD LIGHT

The vrrlue of yard lights from the viewpoint of convenience uncl
safety is iutneastrrable. Arr additiontrl switch in tl-re ga.rage or glilnurv
ciu often pily foI' itself irt a vear' or less by reducing trips to the switch.

This exercise rnay be either the installtrtion of the yirrcl light with
two switches or the instullation of an udditional s'witch. In Fig. 28,
clitrgrtrrns A, B, and C, show the "hook-up" when two, three or fosr.
switches are ttsed. The lettels H rlnd G denote "hot" arrrd "grounded"
wires.

htside wires shotrld be norr-metallic cable and mtry be either No. 14
or No. l2 wire. Otrtside, trse weirtherproof wire, eitl-rer No. 12, 10, or 8
dependirlg on the distance between supports. All wiring n-nrst be clone
ttccording to instnrctions given in "Wiring Simplified". Study chnpters
4 and 15 before doing this project. The "Wiring Parnel" should be
con"rpleted before attempting this exercise.

5.

6.

ci 
i

L----J

HOUST

HOUSE

n
i--\--F<: )\;*

-5t
L /G/l7

3_WAY SW)

s 4-wAY sw/l

Fig. 28. Yard light wir
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5. Fasten securely, making sure there is provision for adjusting 
belt tension. 

6. Complete the electrical connections after determining the fol­
lowing facts: 

a) Is a separate circuit required? (Motors of % h.p., and 
larger should be connected to 240-volt circuits when 
possible.) 

b) Is present outlet convenient, satisfactory and safe? See 
Chapter 4 in "Wiring Simplified". 

7. Operate equipnlent to see if it functions properly. 

Install at least one motor as outlined above. Prepare a report 
telling which type of installation was made, whether 120 or 240 volt 
was connected, and how the nlotor is protected £rOnl overloading. 
List all of the steps which you did. 

EXERCISE 27 

INSTALLING A YARD LIGHT OR ADDITIONAL 

SWITCH ON A YARD LIGHT 

The value of yard lights fronl the viewpoint of convenience and 
safety is inl111easurable. An additional switch in the garage or granary 
can often pay for itself in a year or less by reducing trips to the switch . 

This exercise may be either the installation of th e yard light with 
two switches or th e installation of an additional switch. In Fig. 28, 
diagranls A, B, and C , show the "hook-up" when two, three or four 
switches are used . Th e letters Hand G denote "hot" and "grounded" 
wires. 

Inside wires should be non-nletallic cable and may be either No. 14 
or No . 12 wire . Outside, use weath erproof wire, either No. 12, 10, or 8 
depending on the distance between supports. All wiring must he don e 
according to instructions given in "Wiring Sinlplified". Study chapters 
4 and 15 before doing this project. The "Wiring Panel" should he 
completed before attempting this exercise. 
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Fig. 28. Yard light wiring diagrams for three typical set-ups.
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EXERCISE 28

MrcnrcaN Srerr Corrncr

ELECTRIC FENCE UNIT

No home-made unit is safe to use on 110 volts, and no slrch unit
will be credited toward a 4-H project. Even with the battery type,
it is better to buy rather than build because of greater assurance of
effective operation.

This exercise consists of the installation of an electric fence, either
the 110-volt or battery type, which must be a unit approved by thc,

Underwriters Laboratory. Follow manufacturers' recommendations
in the installation.

Report the length of electric fence installed, and for what purpose
it was erected.

EXERCISE 29

WIRING A SMALL BUILDING

This exercise consists of furnishing electricity to some small build-
irrg on the farm. At least one light receptacle and one duplex outlet
should be installed. Follow instructions given in "Wiring Simplified".
Exercise 13 should be completed before attempting this exercise.

Before starting work, make a bill of material, listing each item
needed, the number or amount required and the approximate cost

of each item. From this you can figure the total cost. Submit the
bill of material with your report.

EXERCISE 30
POULTRY I{OUSE LIGHT DIMMER

Extending the day in the poultry house during the fall and winter
to approximately 13 hours by night lighting is recommended for
increased egg production. A light intensity of one watt for each 5

square feet of floor area will provide the illumination desired. Thus,
a poultry house, 30 x 50, ( 1,500 sqlrare feet ) would require 300 watts
of light. This can be supplied by using eight 40-watt lamps, or five
60-watt lamps. Better distribution of light may be obtained by using
more lamps of smaller wattage rather than fewer lamps of greater
wattage. Do not use lamps larger than 60 watts, unless you find it
necessary to have more light than is recommended.

Lights may be turned on either in the morning or in the evening.
When evening lights are used, it is necessary that they be dimmed

Exr

before turning them off compl
perches. This is easily done '

trsing the common ground sy

consists of two circuits trsing

age lamps in one circuit provi,
are to be turned off, the low
high wattage ones turned off.

low wattage lamps are turnec

Follow wiring instructions
up a wiring diagram and mal
equipment needed. Include t

EXERCISE 3I 
FARMSTE

This exercise is designed

farmstead wiring system is anc

to make a drawing of your far

things:

1. Location of all bui

2. Location of large t

3. Driveway and part

4. Location of pole an

5. Location of meter

6. Location of entranr

7. Show where wires 
I

8. Indicate number an

Fig. 29. Common grour
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EXERCISE 28 
ELECTRIC FENCE UNIT 

No home-nlade unit is safe to use on 110 volts, and no such unit 
will be credited toward a 4-H project. Even with the battery type, 
it is better to buy rather than build because of greater assurance of 
effective operation. 

This exercise consists of the installation of an electric fence, either 
the 110-volt or battery type, which must be a unit approved by the 
Underwriters La bora tory. Follow manufacturers' recoml11enda tions 
in the installation. 

Report the length of electric fence installed, and for what purpose 
it was erected. 

EXERCISE 29 

WIRING A SMALL BUILDING 

This exercise consists of furnishing electricity to sonle snlall build­
iug on the farm. At least one light receptacle and one duplex outlet 
should be installed. Follow instructions given in "Wiring Sinlplified". 
Exercise 13 should be cOl11pleted before attempting this exercise. 

Before starting work, nlake a bill of nlaterial, listing each itel11 
needed, the nunlber or amount required and the approximate cost 
of each item. Fronl this you can figure the total cost. Subnlit the 
bill of material with your report. 

EXERCISE 30 
POULTRY HOUSE LIGHT DIMMER 

Extending the day in the poultry house during the fall and winter 
to approxinlately 13 hours by night lighting is recommended for 
increased egg production. A light intensity of one watt for each 5 
square feet of floor area will provide the illlll11ination desired. Thus, 
a poultry house, 30 x 50, (1,500 square feet) would require 300 watts 
of light. This can be supplied by using eight 40-watt laI11ps, or five 
60-watt lanlps. Better distribution of light nlay be obtained by using 
more lanlps of sl11aller wattage rather than fewer lanlps of greater 
wattage. Do not use lal11ps larger than 60 watts, unless you find it 
necessary to have more light than is reconl111ended. 

Lights nlay be turned on either in the nlorning or in the evening. 
When evening lights are used, it is necessary that they be dimmed 
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Fig. 29. Common ground system of dimming poultry lights.

before turning them ofi completely to allow the birds to get up on the
perches. This is easily done without any special dimming device, by
trsing the common ground sAstenl as shown in F ig. 29. This system

consists of two circuits using the same ground wire. The large watt-
age lamps in one circuit provide the necessary light. When the lights
are to be turned off, the low wattage lamps are turned on and the
high wattage ones turned off. When the birds have gone to roost, the

low wattage lamps are turned off.

F ollow wiring instructions as given in "Wiring Simplified". Draw
up a wiring diagram and make a bill of materials covering all of the
equipment needed. Include this with your report.

EXERCISE 31 
FARMSTEAD WIRING PLAN

This exercise is designed to help you understand what a good

farmstead wiring system is and how it is designed. It will be necessarv

to make a drawing of your farmstead to scale and show the following
things:

1. Location of all buildings

2. Location of large trees

Driveway and part of road that goes past your farm

Location of pole and transformer that serves your farm

5. Location of meter

6. Location of entrance switch or main fuse box

7. Show where wires go between buildings

B. Indicate number and size of outside wires

CIo.

4.

, 
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Fig. 29. Common ground system of dimming poultry lights. 

before turning them off cOlnpletely to allow the birds to get up on the 
perches. This is easily done without any special dimming device, by 
using the common ground system as shown in Fig. 29. This systeln 
consists of two circuits using the saIne ground wire. The large watt­
age lamps in one circuit provide the necessary light. When the lights 
are to be turned off, the low wattage lalnps are turned on and the 
high wattage ones turned off. When the birds have gone to roost, the 
low wattage lamps are turned off. 

Follow wiring instructions as given in "Wiring SiInplified". Draw 
up a wiring diagranl and make a bill of nlaterials covering all of the 
equipment needed. Include this with your report. 

EXERCISE 31 
FARMSTEAD WIRING PLAN 

This exercise is designed to help you understand what a good 
farmstead wiring systenl is and how it is designed. It will be necessary 
to make a drawing of your farnlstead to scale and show the following 
things: 

1. Location of all buildings 

2. Location of large trees 

3. Driveway and part of road that goes past your fann 

4. Location of pole and transfonner that serves your fann 

5. Location of lneter 

6. Location of entrance switch or lnain fuse box 

7. Show where wires go between buildings 

8. Indicate number and size of outside wires 
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9. List electrical equipment and lights in each building

10. Show yard light location

First, determine the length and width of each building and the
distances between them. If you do not have a long measuring tape,

vou can pace the distances and multiply the number of paces by the
average length of your step. Also determine the over-all length and
width of the farmstead which you are going to draw.

When you have all of the measurements, select a suitable scale so

the drawing will go on the size paper which you want to ttse. You

might let 1/e" on the paper equal I foot or 2 feet. Draw the farmstead
plan, showing the things listed above in their correct location. Show
which direction is north on your plan. A large drawing, LYz to 2 feet
in size is easier to work on.

Obtain a copy of the "Handbook of Farmstead Wiring Design"
from yolrr County Club Agent and study it to determine what changes

if arrv, worrld be desirable.

N,{ake another drawing of vour farmstead identical with the first
except do not show the wiring system. On this drawing, show how

vou wolrld rewire your farmstead to give you safety and good service
in each building. For each building, indicate the correct wire size,

either 120- or 240-volt service, and size of entrance switch. Show
possible location of power pole if this would give better service to
your farm.

Write a short report, telling what changes you made in the secoucl

plan and why you made them.

EXERCISE 32 
HOUSE WIRING PLAN

The purpose of this exercise is to make a plan of the present wiring
system and study it to see how it might be improved. Three important
features of a good wiring plan are: l) a sufficient number of lights
properly located so as to provide good lighting wherever needed,

2) switches conveniently located so that all lights can be turned on and

off without going back, or walking through a dark area, and 3) a

sufficient number of convenience outlets properly located so that

Exr
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9. List electrical equipment and lights in each building 

10. Show yard light location 

First, determine the length and width of each building and the 
distances between them. If you do not have a long measuring tape, 
you can pace the distances and nluItiply the number of paces by the 
average length of your step. Also detenlline the over-all length and 
width of the farnlstead which you are going to draw. 

When you have all of the nleasurements , select a suitable scale so 
the drawing will go on the size paper which you want to use. You 
nlight let Ifs" on the paper equal 1 foot or 2 feet. Draw the farnlstead 
plan, showing the thin gs listed above in th eir correct location. Show 
which direction is north on your plan. A large drawing, 1% to 2 feet 
in size is easier to work on. 

Obtain a copy of th e "Handbook of F armstead Wiring Design" 
from your County Club Agent and study it to deternline what changes 
if any, would be desirable. 

Make another drawing of your farnlstead identical with the first 
except do not show the wiring systelll. On this drawing, show how 
you would rewire your farmstead to give you safety and good service 
in each building. For each building, indicate the correct wire size, 
either 120- or 240-volt service, and size of e~trance switch. Show 
possible location of power pole if this would give better service to 
your farnl. ',} , 

\ iVrite a short report, telling what changes you nlade in the second 
plan and wh y you made thenl. 

EXERCISE 32 

HOUSE WIRING PLAN 

The purpose of this exercise is to lllake a plan of the present wiring 
system and study it to see how it lllight be improved. Three important 

features of a good wiring plan are : 1) a sufficient number of lights 
properly located so as to provide good lighting wherever needed, 

2) switches conveniently located so that all lights can be turn ed on and 
off without going back, or walking through a dark area , and 3) a 
sufficient nunlber of convenience outlets properly located so that 
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Measure the rooms in your home and make a floor plan tlsing a

suitable scale. Show the location of convenience outlets, lights,

switches, fuse box, and any special outlets sllch as for the electric

range or water heater. Indicate whether lights are pull-chain, or
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unsightly extension cords are not needed to plug in lan1ps, radios, 
and other appliances. 

Measure the rooms in your home and n1ake a floor plan using a 
suitable scale. Show the location of convenience outlets, lights , 
switches, fuse box, and any special outlets such as for the electric 
range or water heater. Indicate whether lights are pull-chain, or 
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controlled by wall switches. Use symbols as shown in Fig. 30 to
denote the type of outlet and its location.

Study some good wiring booklets to determine how your present
plan might be improved with respect to the features outlined above.
Your leader or Club Agent can get a copy of the "Handbook of Resi-
dential Wiring Design" from the Industry Committee on Interior
Wiring Design, 420 Lexington Ave., New York, N. Y.

Make a second plan, showing the location of convenience outlets,
lights, switches and other outlets as you would place them. Use the
electrical symbols. Write a short report telling which outlets, switches',
and lights you added or changed in your second plan.

EXERCTSE 33 
MoroR-DRrvEN GRTNDST'NE

Faster and easier work can be done when a grindstone is driven by
a motor. This exercise consists of mounting a grindstone as shown in
Figs. 3l and 32, or installing a jack shaft on your present stone to
permit the use of an electric motor. Using pulleys of the sizes
indicated will give a speed of about 45 r.p.m., or the grindstone.

Exr

Fig. 32. I

EXERCISE 34
ELECTRI(

\{owing the lawn can be

motor on a good lawn mower

Materials Required

A good lawn mou.er rvith proper
Capacitor or repulsion-induction
Mounting board, length and widt
Strap iron for motor support
V-pulley as large as distance betr,
V-belt, A size, length to fit
'fwo-wire heavy dut-v nrbber-covr
Snap switch
Ileel for extension cord.

Procedure

Disassemble the mower a

shaft, cutting off the ends of
for the pulley. (It may be als,

shaft bearing on that end.)

N{ount the motor so that

>di'<Ajo,u tor-e

2':-|

r-ro j'

Fig. 31. GiinTitone plan.

Z

)
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SHAF-r

I
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I
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controlled by wall switches. Use symbols as shown in Fig. 30 to 
denote the type of outlet and its location. 

Study son1e good wiring booklets to determine how your present 
plan n1ight be iI11proved with respect to the features outlined above. 
Your leader or Club Agent can get a copy of the "Handbook of Resi­
dential Wiring Design" from the Industry Committee on Interior 
Wiring D esign, 420 L exington Ave., New York, N. Y. 

Make a second plan, showing the location of convenience outlets, 
lights , switches and other outlets as you would place theI11. Use the 
electrical syn1bols. Write a short report telling which outlets, switches , 
and lights you added or changed in your second plan. 

EXERCISE 33 
MOTOR-DRIVEN GRINDSTONE 

Faster and easier work can be done when a grindstone is driven by 
a motor. This exercise consists of mounting a grindstone as shown in 
Figs. 31 and 32, or installing a jack shaft on your present stone to 
pen11it the use of an electric I110tOr. U sing pulleys of the sizes 
indicated will give a speed of about 45 r.p.n1., on the grindstone. 

r 
12" 

. ," L: 
1--------"-..------ I - 10;2--

~'X 6' MACH. BOLTS 

2'~'-------3'-11" --------1 2 

t---------4'-3" -----------1 

~"X3" CARRIAGE 
BOLTS 

Fig. 31. GriilCistone plan. 

WIDTH cr" FRAM: 

J-'XI'x32' IRON 

EXT 

Fig. 32. ) 

EXERCISE 34 
ELECTRIC 

:\10wing the lawn can be 
motor on a good lawn mower 

Materials Required 

A good lawn mower with propel' 
Capacitor or repulsioll-induct ion 
::vIount ing board, length and \\"idt 
Strap iron for motor support 
V-pulley as large as distance bet \1 
V-belt, A size, length to fi t 
Two-wire heavy duty rubber-cov( 
Snap svvitch 
Reel for extension (·o l'd . 

Procedure 

Disassemble the mower 8 

shaft , cutting off th e ends of 
for the pulley. (It may be alsl 
shaft bearing on that end.) 

:Mount the motor so that 



#
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l'.1).ilr.

rvlrccl :lrlc slrrrit, lvill ptrrrrrit

the V-pulley on thc blade
if necessary to make room
to rernovc part of the blader

located slightly to the rear

liiiti:.:!!/i.jli1

ti-ll,iii,if
ii:ii+1#ii?;

EXERCISE 34

\lowing the
rrrotor on n g<lod

Photograph: 1,. N{. Rochl, Corrrcll

F-ig. 32. An electric grindstone.

ELECTRIC LAWN MOWER

lawn carl be lnirdc' tul carsier task lry motrrrtirrg il
Lrwn nrower as shown in Fig. 33.

Nlaterials Required

-\ good l:lu,n rnou'<'r rvith l)rol)cr sizc \'-prrlltx
( )tyxr,citor' <tr rclrrrlsion-inclrrction rnot<lr', )( h.p", 17 50
)lounting boa,rrl, lcngtlr anrl li'i<ll,h 1o lit
Strlrp it'on for rrrotor sulrport
V-lrrrllc.v :rs Iarge lrs rlistrrnce lrctu'ecn blttlc shrrft trrrl
\r-bclt, A size, lengtlt to fil,
'['wo-rvire heavt' rltrtr. nrIrlrcr-covcrcrl cxlcnsi<ln corrl
Sn:Lp su'itr:lr
Ileel for extcnsiorr cot'rl.

Procedure

Disassenrble the nrower iurd irrstall
shaft, cutting ofl the encls of the Jrlades
fclr the pulley. (It nray be also necessary
shaft bearing on tlrat end.)

\{orrnt tht-' n-rotol so that it will be
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Photograph: L. M . Ho{'hl , Corne ll nive rs ity 

Fig. 32. An electric grindstone. 

EXERCISE 34 
ELECTRIC LAWN MOWER 

::\10wing the lawn can be n1ade an easier task by n10unting a 
motor on a good lawn mower as shown in Fig. 33. 

Materials Required 

A good lawn 1110\\"('1' with propel' si;t,e Y-pll]] e~' 
Capac itor or rep tdsion-indll ct.ion motor , Ys h.p ., J750 r.p .m. 
:'\fount ing board, length and width to fi t 
Strn,p iron for motor . upport 
V-pu]Jey as large as d istance between blade flhaft and wheel axle shnH will permi t 
V-be lt, A size, lengt h to fi t 
Two-wire heavy duty rllbber-covered ex tenfl ion cord 
Snap switch 
Reel for extension cord . 

Procedure 

Disassemble th e lTIOWer and install the V-pulley on the blade 
shaft, cutting off the ends of the blades if necessary to lnake roon1 
for the pulley. (It n1ay be also necessary to re1l10ve part of the blade 
shaft bearing on that end.) 

~10unt the 1110tor so that it will be located slightly to the rear 
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Fig. 33.

of center for good balance. The strap iron support brackets must be
fitted to the mower as required.

Install switch and wire reel as indicated. The motor revolves the
blade, but the operator pushes the mower at whatever speed he
desires. On sone mowers it will be desirable to remove the driving
"dogs" at the ends of the blade shaft.

The speed of the blade shaft should be approximately 500 r.p.m.,
for a five-blade rnower, and not more than 650 r.p.m., for a four-blade
rnower. To determine the pulley size for the motor, use the following
formulae:

For a five-blade rnower - 
500 

" f:lt:^t qt 
- motor pulley size

L750

For a four-blade mower -
650 x pulley dia.

- motor pulley size
1750

EXERCISE 35 
DRILL PRESS

An inexpensive drill press which will do good work can be made
irs shown in F ig. 34. This is a useful piece of equipment for anv
farm shop which speeds up most drilling jobs.

Exrnr

NOTES
I, lHREADS MUST BE CONCENTRIC W

WITH SPINDLE FOR GOOO AND SAFE 11

USUALLY THREADED SPINDLE CHUCKS
cAp HnvE t/z'tz+tts'2 THREADS. sPlh
BE POLISHED FOR BE T TER BEARING PE

2. BUSHINGS SHOULD BE SEATED I
AND CONTROL HANDLE ASSEMBLEDI
ANCHORED SECURELY. SPINDLE MUST
PLUMB VERTICALLY. KEEP SPINDLE WE

3. TO PREVENT WOOD SPLItTING r t
HOLES FO R NAILS, DIA METERS OF DRI
GOVERNED BY QUALITY OF WOOD AND !

1 , f Moto.
o r ldr9c.

FRONT VIEW r emove end of SlDE I//EW WlTH
WHEEL REMOVED

blade & mount V-
pul/eg on shaft

ELECTN\C MOWER
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FRONT VIEW 
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;f H . P. Motor 
or lars",. 

r emovtZ e.nd of 
blade l1 mount V­
pull<L'y on shaff 

ELECTRIC MOWER 

Fig. :33. 

SIDE VIEW WITH 
WHEEL REMOVED 

of center for good balance. The strap iron support brackets must be 
fitted to the 1110Wer as required. 

Install switch and wire reel as indicated. The motor revolves th e 
blade, but the operator pushes the lnower at whatever speed he 
desires. On son1e n10wers it will be desirable to remove the driving 
"dogs" at the ends of the blade shaft. 

The speed of the blade shaft should be approximately 500 r.p.m. , 
for a five-blade n10wer, and not more than 650 r.p .m., for a four-blade 
n10wer. To detennine the pulley size for th e n10tor, use the following 
formulae: 

500 x pulley dia. 
For a five-blade n10wer - - 1750 --- = motor pulley size 

650 x pulley dia . 
For a four-blade n10wer - -- 1750 ~- = motor pulley size 

EXERCISE 35 
DRILL PRESS 

An inexpensive drill press which will do good work can be made 
as shown in Fig. 34. This is a useful piece of equipment for any 
farn1 shop which speeds up most drilling jobs. 

EXTEI 

NOTES 
I. THREADS MUST BE CONCENTRIC W 

WITH SPINDLE fOR GOOD AND SAfE W 
USUAL LY THREADED SPINDLE CHUCKS 
CAP. HAVE 1/2'~24NS-2 THREADS. SPIt> 
BE POLISHED fOR BETTER BEARING PE 

2 . BUSHINGS SHOULD BE SEAT ED \ 
AND CONTROL HANDLE ASSEMBLED, 
A NCHORED SECURELY. SPINDLE MUST 
PLUMB VERTICALLY. KEEP SPINDLE WE 

3. TO PREVENT WOOD SPLITTING, ( 
HOLES fOR NAILS. DIAMETERS Of DRI 
GOVERNED BY QUALITY Of WOOD AND! 



NOTES
I. THREADS MUST EE CONCENTRIC WITHIN .OO5"

wrTH SPINDLE FOR GOOD AND SAFE WORF
USUALLY THREADED 9PINDLE CHUCKS IF OR I/2
cAP a.tilvE r12'L24NS-2 THREADS. SPINOLE SHOULO
BE POLISHED FOR BE'rTER BEARING PERFORMANCE.

2. BUSHINGS SHOULD BE 9EATED WITH SPINDLE
AND CONTROL FTANDLE ASSEMBLEDT THEN
ANCHORED SECURELY. SPINDLE MUST SPIN FREELY.
PLUMB VERTICALLY. KEEP SPINDLE WELL OILED.

3. TO PREVENT WOOD SPLITTING 
' 

DRILL GUIDE
HOLES FOR NAILS. DIAMETERS OF DR'LLS TO BE
GOVERNED BY QUALITY OF WOOD AND SIZE OF NAILs.

Fig. 34.
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NOTES 
I. THREADS MUST BE CONCENTRIC WITHIN .005 

WITH SPINDLE FOR GOOD AND SAF E WORK . 
USUAL LY THREADED SPINDLE CHUCKS 1/4" OR 1/2N 

CAP. HAVE 1/2':24NS - 2 THREADS . SPINDLE SHOULD 
BE POLISHED FOR BETTER BEARING PERFORMANCE . 

2 . BUSHINGS SHOULD BE SEATED WITH SPINDLE 
AND CONT R OL HANDLE ASSEMBLED, THEN 
A NCHORE D SECURELY. SPINDLE MUS T SP I N fRE ELY. 
PLUMB VERTICALLY. KEEP SPINDLE WELL OILED . 

3 . TO PREVEN T WOOD SPLITTING, DR ILL GUIDE 
HOLES fOR NAILS . DIA M ETERS Of DRILLS TO BE 
GOVERNED BY QUALITY Of WOOD AND SIZE OF NAILS. 

F ig, 34. 

DETAIL B 

DRILL 
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Materials Required

Mrcrrrcex Srerr Cor,r,rcp Exrs

EXERCISE 36

CIRC

A circular saw such as sho

piece of equipment which is nc

can quickly rip a board to any r

Materials Required

NO. DESCRIPTION

1 'I'able top.....

2 Side pletes5 E;,tpi"t"' .:.......: : . ...
4 I-egs
5 Adjustable power shelf . .

6 Bottom plates for above.
7 Adju.sting bandle
8 Adjustment board
I Fulcrum....

10 Butthinges.....
11 Wood screws.
72 Hex. head bolts for handle.
13 !\rashers, flat, round
14 Nuts, hex. .

15 llex. head bolt..
16 Nails.
17 Nails.
18 Nails.
19 Nails.
20 Combination circular saw...
27 Saw mandrel... .

22 "V" type belt. .

23 Wood screws.

24 Reinforcementplates
25 Hex. head bolts.

Procedure

l. Build the saw table and

2. Mount the motor and sav

the plan). The saw must be pr

3. For sawing lumber mor(
Yz H.P., or larger, with a 3" dia

Safe Operation

When sawing short pieces

stick. Always stand at one sidt

NO. DF,SCRIPTION SIZIJ QrrAN. MATERIAL
1 Spindle, rf" dia. Steel line shafting. .24" kng.
2 .Single groove "V" pulley with set C" dia. 94,, to t4l,,y-belt.

screw. Bore to suit spindle.
3 Spindle bushings, from a-motor bear- Flanged to permit se-

ing or poured from babbitt. cuiing, )/",'ltore.
4 Round washers. .For !1,, carriage bolt-

tsA, O.D.
,5 Carriage bolts, oil finished ....12'dia. x 8,. ...
6 Pull s-pring, coiled, with looped ends, l0 lb. pull, or greater. . .

and staples.
Butt hinges, with screws 4" x 4" 1 (pr.) Metal
Bearing plates . . .tl"-,* 65f,,, No. 16 II.S. 4 Sleel strip

Ga,ge. stock.
Operatinghandle. .....1" xl" xl5,,. 1 Harcl woocl
Line shaft collars with set screws. .. .11'bore.. 2 Steel
3 jaw drill chuck, threaded spindle 1A" o, f,, c.apaeit,..v. . . . . 1

type.
72 Common nail. . .40(1, 5,, long. . 1 Steel
13 Carris,gs t ott, ,,ii finishecl . . ....rA, clir. x Zu. ... I
74 Nuts, carriage bolt . . . . For 1f" ltolts. 5
15 Common nails. .20d, 4r4, long. . 2 Steel
16 Common nails. .00d, 6, long. . 2 Steel
77 Column . .2" x 6,, x 26tf', . 1 Hard woocl
18 Head pieces. . . . .2'x 6" x 6%,. . 2 Harcl woori
19 Column brace . . .2" x O" x 12" . 1 Harcl wood
20 f'ablebase.. ....2'x6"x16"... 1 Harclwood
2l Wood screws for bearing plates No. G x lf" flat heacl . . . I

Procedure

1. Prepare the wood pieces and assemble the stand as shown in
the plan

2. The spindle shaft will need to be threaded to fit the threads
in the spindle chuck. Most machine shops which have a metal lathe
can do this.

3. Assemble the spindle in the head pieces putting on the shaft
collars in the proper order and screwing the drill chuck on last.

4. The motor to drive the drill press can be mounted either on
the back of the stand or on a separate shelf. In either case, the drill
press needs to be fastened to a work bench. For vertical moulrting
on the back of the stand, only a ball-bearing motor should be used.

1

1

2

10

4
1

Cold fin. steel
Metal

Any bearing
metals.

Steel

7

.S

I
10

11
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Materials Required 

NO. 

2 

3 

4 

;) 

() 

7 
8 

9 
10 
Jl 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

DESCRIPTION SIZE 

Spindle, ;Y:i " dia. Steel line shafting . . 24" long . .. . . . . . " . ... . 
Single groove "V" pulley with set G" dia. %" to H" V-helt. 

screw. Bore to suit spindle. 
Spindle bushings, from a moto r hear- Flanged to permit se-

ing or poured from habbitt. (;uring, ;Y:i " bore. 
Round washers . . . . . . . . . . . . . . . . . For Yz" carriage bo lt-

1 U" O.D. 
Carriage bolts, oil finished . . ... . . .. . H " dia. x WI . .. . . . . ... . 
Pull spring, coiled, with looped e nds, 10 lb. pull , 0 1' greater . . . 

and staples. 
Butt hinges, with screws . .4" x 4" . . . . . . . ..... .. . . 
Bearing p lates . . . . . . . H " X 6%/1, No. 16 IT.S. 

Gage. 
Operating handle . . . . . 1" X 4/1 X 1.5/1 . ... . ... . . . 
Line sha ft coll a rs with set se rew;; . . . . ,!.1/1 bore .. . . . . . . ... . . . . 
:3 jaw d rill ehuek, threaded spindle !-i/l or ,!.1/1 (;apacity ... . . 

type. 
Common na il . .. .. .. . . . 
Carriage bolt, oil fini shed . 

.40d , 5" long . ... .. . . . .. . 
· .. Yz /l din . x 7/1 . .. . . . ... . . 

N uts, carri age bolt .. . . . . .... For )1" bolt!::> . . .. . . ... . . 
Common nails .... . 
Common nail s . . . .. . 
Column ... . . . ... . .. . 

. :30d , 4H/I long . . . .. . . . . . 
· .. GOd, G/I long . ... . 

. 2/1 X G" x 2G H " . . . . 
Head pieces .. ... . . .... . . ... . .. . . 2/1 X 6/1 x 6H " . . . ... . .. . 
Column brace .. . . . . . . · . . 2/1 X 6" X 12/1 . . . . . . . . . . . 
T a ble base . .. . . .. .. . . .. 2/1 X 6/1 X l(j /l . . .. .... . . . 

Wood s(;rews for bearing pla te!::> . . :\fo. G X % /1 fla t head . . . 

Procedure 

QlTAN. MATERIAL 

Cold fin. s t.eel 
Metal 

2 Any bearing 
metals. 

10 

4 
Steel 

1. (pr. ) Metal 
4 Steel strip 

stock . 
1 Hanl wood 
2 Steel 

1 Steel 
1 
5 
2 Steel 
2 Steel 
1 Hard wood 
2 H a rd wood 

H a rd wood 
1 Hard wood 

1) 

1. Prepare the wood pieces and assemble the stand as shown 
the plan. 

in 

2. The spindle shaft will need to be threaded to fit the threads 
in the spindle chuck. Most machine shops which have a metal lathe 
can do this. 

3. Assemble the spindle in the head pieces putting on the shaft 
collars in the proper order and screwing the drill chuck on last. 

4. The n10tor to drive the drill press can be mounted either on 
the back of the stand or on a separate shelf. In either case, the drill 
press needs to be fastened to a work bench. For vertical n10l111ting 
on the back of the stand, only a ball-bearing Illotor should be used. 

EXTE 

EXERCISE 36 

CIRC 

A circular saw such as sho 
piece of equipment which is ne 
can quickly rip a board to any ( 

Materials Required 

NO. 

2 
:3 
4 
. 5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
H) 
17 
V3 
19 
20 
21 
22 
23 

24 
25 

DESCHIPT[O~ 

Table top. 

Side pla tes . . 
End plates . .. .. . . . . 
Legs . .... . . .. . 
Adjustable power shelf. . . .... . 

Bottom plates for above. 
Adj usting ha n rile . 
Adjustment board . 
Fulcrum . 
Butt hinges . . 
Wood screvvs ... . 
Hex. head bolt s for hand le . 
vVaE:hers, flat, round .. . . 
N uts, hex. . . . 
Hex. head bolt . . . .. . . . 
Nails . . .. . . . . . . . . . . . . . 
Nai ls . . . . .. . . . . ... .. . . . . 
Nails . ... . . ..... . . . . . . 
Nails . . ... .... . . 
Combination circu lar saw . 
Saw mandrel. . . . . 
" V" type belt .. . . . . . .. . 
W' ood screws .. 

Reinforcemen t plates. 
Hex. head bolts . . . .. . . . 

Procedure 

1. Build the saw table and 

2. Mount the motor and sav 
the plan). The saw must be pc 

3. For sawing lumber man 
Ij2 H .P. , or larger, with a 3" dia 

Safe Operation 

When sa wing short pieces 
stick. Always stand at one sidt 
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EXERCISE 36

CIRCULAR

A circular saw such as shown in
piece of equipment which is not very
can quickly rip a board to any desired

Materials Required

NO. DESCRIP'I'ION SIZE

SAW 
I

Fig. 35 is a handy and useful
difficult to make. With it you
width as well as cut it off.

AM'l' MATtrITIAL

7r

1

2
t)

4
5

6
I
8
I

10
11
72
13
l4
15
lfi
t7
18
19
20
2t
22
o.)t.t

24
25

Table top. . ....1'boards

Side plates 7" x 4" x 341f" .

Itrnd plates \" x 4" x 20" .

Legs. ....2'x4"x30r/'
Adjustable power shelf . 1" boards.

2" long.
Reinforcement plates .. .6" x 6" No. 16 U.S. Ga..
Hex. head bolts. To fit mandrel and block.

5%
bd. fb.

4
4
4

o/8
bd. ft.

o
1

1

I
2
o
2
6
2
1

55
60
30
30

1

I
I
o

2
4

Hard r'vood

White pine
White pine
White pine
White pine

White pine
White pine
White pine
White pine
fron or steel
Metal
Iron or steel
fron or steel
fron or steel
fron or steel
Steel
Steel
Steel
Steel
Steel
Steel

Iron or steel

Iron or steel
Iron or steel

Procedure

1. Build the saw table and shelf as shown in the plan.

2. Mount the motor and saw mandrel on the shelf. (See Notes on
the plan). The saw must be parallel to the table top boards.

3. For sawing lumber more than 1" thick, the motor should be
Yz H.P., or larger, with a 3" diameter pulley.

Safe Operation

When sawing short pieces or narrow strips, always use a push
stick. Always stand at one side of the saw, never directly behind it.
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EXERCISE 36 

CIRCULAR SAW 

A circular saw such as shown in Fig. 35 is a handy and useful 
piece of equipment which is not very difficult to n1ake. With it you 
can quickly rip a board to any desired width as well as cut it off. 

Materials Required 

NO. 

2 
:3 
<1 
.5 

(j 

7 
8 
fI 

10 
11 
12 
13 
14 
15 
I f) 

17 
18 
19 
20 
21 
22 
23 

24 
25 

DESCRIPTION SIZE 

Table top. . . 1/1 boa rds ... 

Side plates.. . . . . ..... . ... .. . 1/1 X 4/1 X 84 ,J.1 /1 . . ... . 
End plates ... . ..... .. . . ... . . ... ... ] /I X 4/1 X 201/ . . ........ . 
Legs . . . . . . . . . . . . . . 2/1 X 41/ x :30 ,J.1 1/ ... . ... . . 
Adjustab le powe r .· he lr . . . . ... 11/ boa rd s .. . ..... . . . . . 

Bottom pl ates for above . . L 1/ X :31/ x 16/1 . . . . 
Ad justing ban rlle . . 11/ X 2Y2 /1 X 231/ ... .. . 
Adj ustmen t board . . 1/1 x 21/ X 241/ . ... .. . . 
Fulcrum. . .... . .... . .. . . . . . ... 21/ X 41/ X 201/ . ... ... . . . 
Butt hinges . . . . . .4/1 X 41/ . . ............. . 
Wood screws. . . . . . . . . . Dia. to fit above, 1/1 long 
H ex. head bolts fo r band le . . ... . ,J.1 /1- 13 NC- .5Y2/1 long . . . 
WalShers, fla t, round .. . . ... . ..... .. %/1 bolt . . . . . . . . . .. . 

uts, hex . . . . . . . . . . . . . . ..... }1 /1- 13 NC . . ... . .. .. . 
Hex. bea d bo lt ........ .. ...... .. .. Y2/1- 13 NC- 31/ long. 
Nai ls. .5d . . ... ... . . .. . ... . . . . 
Nai ls. . . . . . . . . . . . . . . . . . . . . . 6d . . . . . .. . ... . . . . . . .. . 
Nai ls . . . .. . ......... . ........ " 7d .. . ... . . . ..... .. . . . . 
Nails . .. .. ....... ... . . .. ...... . .. 9d . . . . ..... .. .... .... . 
Combination circul a r saw. .81/ bore to fi t mandrel .. . 
Saw mandrel . . ....... . . . ... ... . . . . . .. .. . . . ... . 
"vn type belt . . . .. . ..... . . . ..... .. A .... . ........ . ... . . . . 
Wood screws . . . . . . . . . . . . . . Dia . same as P a r t No. 11 

21/ long. 
Reinforcement plates. . . . .. . . 61/ X 6/1 No. 16 U .S. Ga . . 
Hex. head bolts. . . . . . . . .. . . . . ... . To fit mandrel and block . 

Procedure 

AM'T MATERIAL 

.5,J.1 Hard wood 
bel. ft . 

4 Whit.e pine 
4 White pine 
4 Whit.e pine 

3Ys White pine 
bd. ft. 

3 \i'lhite pine 
1 White pine 
1 White pine 
1 White pine 
2 Iron or steel 
3 M etal 
2 Iron or !'teel 
6 Iron or ~tee l 
2 Iron or steel 
1 Iron or steel 

55 Steel 
60 Steel 
:30 Steel 
30 Steel 

1 Steel 
1 Stee l 
1 
3 Iron or steel 

2 Iron or steel 
4 Iron or steel 

1. Build the saw table and shelf as shown in the plan. 

2. Mount the motor and saw mandrel on the shelf. (See Notes on 
the plan). The saw IllUSt be parallel to the table top boards. 

3. For sawing lumber more than 1" thick, the motor should be 
Ij2 H.P. , or larger, with a 3" dian1eter pul1ey. 

Safe Operation 

When sawing short pieces or narrow strips, always use a push 
stick. Always stand at one side of the saw, never directly behind it. 
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SEE NOTE 4
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shorvn with
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-SEE NOTE I

CIRCULAR SAW

-{

NOTE I:A HEAVY DUTY GRINDER HEAD OR SAW
urrdFit7nrrseo ox suocxs) MAY 8E PURcHASED.
pnerennsb HEtcHT oF sHAFT' 6" oR LEss' THls ls
XEICXT EXOUCH TO ARING SHELF CLOSE TO TOP
AT LOW ANCLE OF INCLINE.

iiorr z, aFTER MoroR AND sAw ARE oN SHELF
rrur"tfr-efi To crvE oEslRED oEPTHS oF cur'
AND cENTER MARK rHE iiiinroxi 

..'ixex 
onrL r/i

.I FAEANC.F HOI FS FOR LOCKING BOLT.CLEARANCE HOLES FOR LOCKING BOLT.--- iioii g,'v'-rYPE BeLrs ot t/a"to---'ii6ii-g,tv-"-ii pe- ee LrC or t/a" ro ;/41 w ryryt
exo -Z-TIL puLLEYs wlrH. AT LEAsI t//3 H.F MoroR
^6F 

O"^ilUFNDFD I FNCTH OF BELT. OISTANCEAR E RECC..IMENDED. LENGTH OF BEL'I I OISTANC.E..
aefweex pULLEYS.HEtGHTg oF MoroR AND sAw-
EEiiLC rxo-xitcfir or SHELF MUsr BE 3o SELECTED
iio coonotxarfD THAr SAw wlLL GlvE^ A MAxIMUM
blSrnio- oipix or cur wtrH 3HELF ftor too uuca
INCLINED, MOTOF PLACED SLICHTLY TO LEFT OF
FULCRUM WILL }AXE TILTI}6 YUCH EA3IER.

llqlE--tl.: CUT DOwN TO ALLOW CLEARANCE OF

T,OTOR IF NECESSARY.

Fig. 35.

EXERCISE 37

ELEVATORS FOR HANDLING FARM PRODUCTS

Many farm products can be more easily handled with elevating

and conveying eqlripment, thus eliminating one of the hardest jobs

on the farm. Farmers cannot afford to handle by hand any products

which can be handled mechanically. A % h.p. electric motor on a
small home-built elevator using a few cents worth of electricity will
bin more grain in a day than three or four men. Ear corn, potatoes,

W| 
-tsa--
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SEE NOTE 4 

!.AAN~~lE t~Ais~~A6~ ~~~~K~t~~;RB:E~~Rg~A;:DW 
PREfERRED HEIGHT OF SHAfT. 6" OR LESS . THIS IS 
HEIGHT ENOUGH TO BRING SHELf CLOSE TO TOP 
AT LOW ANGLE Of INCLINE . 

~-.Z.: AFTER !.AOTOH A~ID SAW ARE ON SHELf, 
TILT SHEL f TO GIVE DESIR ED DEPTHS OF CU T, " 
AND CENTER Io4ARK THE POSITIONS, THEN DRILL 1/2. 
CLE ARANCE HOLES rOR LOCK I NG BOLT. 
~: 'v" TYPE BELTS OF 3/II"TO 1/2"WIDTH 

AND 2- DIA. PULLEYS WITH . AT LEAST 1/3 H.P. !.AOTOR 
ARE REC O:.i !.AENDED. LENGTH OF BEL 'r. DISTANCE 
BETWEEN PULLEYS, HEIGHTS Of !.AOTOR AND SAW 
CENTER AND HEIGHT OF SHELf MUST BE SO SELECTED 
AND COORDIN/ .T£D THAT SAW WILL GIVE A Io4AXI!.AU!.A 
DESIRED DEPTH OF CUT WITH SHELF FIoT TOO Io4UCH 
INCLINED. !.AOTOR PLACED SLIGHTLY TO LEFT OF 
FULCRUM WILL Iot.AKE TIL TI.... MUCH EASIER . 
~: CU T DOWN TO ALLOW CLEARANCE OF 

MOTOR IF NECESSARY. 

Fig. 35. 

EXERCISE 37 

CIRCULAR S AW 

ELEVATORS FOR HANDLING FARM PRODUCTS 

Many farnl products can be more easily handled with elevating 
and conveying equipnlent, thus elil11inating one of the hardest jobs 
on the farnl. Farnlers cannot afford to handle by hand any products 
which can be handled nlechanically. A 1f3 h.p. electric nlotor on a 
sl11all home-built elevator using a few cents worth of electricity will 

bin more grain in a day than three or four nlen. Ear corn, potatoes, 
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Fig. 36. The Michigan conve 
shown with 
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sugar beets, baled hay and straw, bagged feed, crated produce and

-Jny other products can be handled and elevated mechanically.

Building an elevator is an interesting and worthwhile exercise.

There are three principal types of elevators for which plans are avail-

able at County n"t"ntion offices. These are: 1) The N'{ichigan Vertical

Fig. 36. rhe Michisll"".J,",fiffl"J"::;f.":.L""uling small grain,
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sugar beets, baled hay and straw, bagged feed, crated produce and 
many other products can be handled and elevated mechanically. 

Building an elevator is an interesting and worthwhile exercise . 
There are three principal types of elevators for which plans are avail­
able at County Extension offices. These are: 1) The J\1ichigan Vertical 

Fig. 36. The Michigan conveyor elevator for handling small grain, 
shown with hopper removed. 
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Cup-type Elevator for Small Grain, Circular Bulletin 193; 2) The

Mi;hig;n Conveyor Elevator, Article 26-6, August 1943; 3) An Eleva-

tor for Ear Corn, Article 25-45, Muy 1943'

The first of these is considered a somewhat permanent type of

installation while numbers 2 and' 3 are portable types which can be

moved from one job to another. One type is shown in Fig' 36'

In this exercise, build an elevator using one of these plans, or any

other plan which your leader approves. Make a list of materials and

farm iroducts which can be elivated mechanically, and indicate the

iobs which you plan to do with yolrr elevator'

Alarm Clock Time Switch.
Appliance Cords (rePairing)
Basis of Award
Belt Sander.....
Bench Light
Call Bell
Chick Brooder
Doorbell or Chimes
Drill Press ......
Egg Candler ..

Electrical Terms
Electricity Cost .

Elevators

Exercises

First Year .....
Second Year .

Advanced
Extension Cord
Fence Unit .

Foreword
Grindstone .....
Ice Cream Freezer.
Lamp (table)
Lamp Shades
Ltrwn Mower
Lighting Survey

Motor
Ctrre of
Mounts
Permanent ... ..

Portable
Toy

Outlets
Pis Brooder ..

Poultry House Light Dimmer. .....

Poultry Water Heater.
Requirements
Reading Meter
Room Model
Saw (Circul:rr) .

Switch Panel
Tools
Trouble LamP

Wiring
Building
Farmstead
House Plan .

Panel
Yard Light . ..
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Cup-type Elevator for Sn1all Grain, Circular Bulletin 193; 2) The 

Michigan Conveyor Elevator, Article 26-6, August 1943; 3) An Eleva­

tor for Ear Corn, Article 25-45, May 1943. 

The first of these is considered a son1ewhat permanent type of 

installation while ntunbers 2 and 3 are portable types which can be 

moved from one job to another. One type is shown in Fig. 36. 

In this exercise, build an elevator using one of these plans, or any 

other plan which your leader approves. Make a list of n1aterials and 

farm products which can be elevated mechanically, and indicate the 

jobs which you plan to do with your elevator. 

Alarm Clock Time Switch .. 
Appliance Cords (repairing) 

E XT} 

Basis of Award ... . 
Belt Sander ...... ...... ... .. ... .... . 

Bench Light ...... ......... .... ... . 
Call Bell ... .. .. ... ....... . ......... .. . 
Chick Brooder . ......... .. ......... . . 
Doorbell or Chimes ..... ...... . 
Drill Press ...... .......... . .. 
Egg Candler .. ..... ........ .. .... . 
Electrical Terms 
Electricity Cost ............ ... .. . .. 
Elevators 

Exercises 

First Year ............. . 
Second y ear .. ..... ..... . 
Advanced ........ . 

Extension Cord 
F ence Unit ........ .... ..... ....... .. 
Foreword 
Grindstone 
Ice Cream Freezer ... .. ...... .. ... . 
Lamp (table) 
Lamp Shades 
Lawn Mower 
Lighting Survey 

Motor 

Care of 
Mounts 
Permanent ..... .. ... . 
Portable ..... .. ...... ......... . 
Toy .............................. . 

Outlets .. . 
Pig Brooder ................... ............. ... . 
Poultry House Light Dimmer. . 
Poultry Water Heater.. 
Requirements 
Reading Meter 
Room Model 
Saw (Circular) . 
Switch Panel 
Tools ................... .. ... ........ ... . 
Trouble Lamp 

Wiring 

Building .. ........... .... ........ .... .. 
Farmstead 
I-louse Plan 
Panel ............. . 

Yard Light ......... ....... ...... . 
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Pig Brooder . . ........... ....... ...... . 
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Poultry Water Heater .. . ......... ......... ....... ........... ............ ... ......... .. . 

Requirements .. ....... ..... . .. ..... .. ..... ... ....... . . 

Reading Meter .. .. ...... .... . .... .... ..... .. ... . 

Room Model .... ... ... ..... . 

Saw (Circular) . . ......... .. ............ .. . . 

Switch Panel ... .... ...... ... .... ..... . 

Tools 
Trouble Lamp 

Wiring 

Building 
Farmstead 
House Plan 
Panel 

Yard Light 
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