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FOREWORD

It is in a world of villages that most of the pcople
1ive. Surrounding these villages are the farmlands that
feed the nations and support their economic development.
Thus, any jimprovement in the villages is of Loenefii to
all.

This second edition of the Village-Technology Hand~
book aims at helping to generate village~improvement. in
many nations throngh listing additional idecas, methods
and materials that have proven useful in villages through-
out the world.

Widespread usage of the first Village Technology Hand-
book, issued in August, 1963, and comments from field
technicians and others who have used it, have shown the
need for this intexrchange of ideas. 1In essence, these
handbooks are a clearing house through which technicians
can tell cach other of low-cost, locally-dcvelopad means
of village improvement that they have expericnced ox ob-
served.

Those who read and use these hancdlbooks should see that
this knowledge reaches down into the village and results in
village action. At the same time, they should inform this
office of those uscful ideas and methods that they believe
will have value in other nations.

Additional copies of this handbook can be ohtained
from the United States Agency for International Development
in foreign countries or fromthe Communications Recourxces
Division, Agency for International Development, Washington,
D. C. 20523, U. S. A.

. 000

The Agency for International Development is indebted
to Volunteers for International Technical Assistance, Inc.
for a major part of the content of this publication. _
 Compilation, testing and development of the material was’
completed by VITA under contract with the Office of
Technical Services, Department of Commerce.
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HOW TO USE THIS HANDBOOK

The major purpose of this handbook is to describe low-
cost activities that can be locally developed by villagers.
However, there are activities that...

. can be developed only with quidance of
trained technicians or other trained
individuals

. necd equipment that must be used on a
multi-village basis, because of cost
factors

require materials that can be best pro-
duced at a central facility and distri-
buted to the villages

It is recommended that these activities be considered
for program activity by government extension agencies, co-
operatives, and other organizations capable of developing
activities on a multi-village buasis,

In som= cases, village leaders and personnel of coop-
eratives can be trained in the techuicues and provided with
the necessary equipment. Operations teans can also be organ-
ized and trained to demonstcate techniques or guide the vil-
lagers in development of the project.

Other articles can be studied for local adaptation, trans-
lation and distribution directly to the villages, extension a-
gents, cooperatives, etc.

It is also recommended that you obtain a copy of the
first Village Technology Handbook, if you do not already
have one. This contains basic information on the use of con-
crete and many villago-iwprovenmat activities.

Thz convzrsion tables shown at the end of this haadbook
are for yuuw ccaveuience. They will halp you to quickly con-
vert any elrxe or quantity to the syston used in yous country.

Coaversioas have bewn muds for you in some of the following
articles. These conversions are only guides and must be adapted
to locally availsbhle matarials. When this is done,be sure to
make necassacy changes in related sizes. (Ex: Holes must be
changed according size of local bolts.) '



TEMPERATURE CONVERSION

ABSTRACT

This chart is useful for quick conversion from
Centigrade to Fahrenheit and vice vevsa. The
equations provide slower but inore accurate re-
sults.

TOOLS AND MATERIALS (None)

DETAILS

Although the chart is fast and handy, you must
use the equations below to calculate the exact
conversion if your answer must be accurate to with-
in one degree:

i

Degrees Centigrade 5/9 x (Degrees Fahrenheit -32)

Degrees Fahrenheit 1.8 x (Degrees Centigrade +32)

This example may help to clarify the use of the
equations; 72 F equals how many degrees Centigrade?

72%F = 5/9 (°F -32)

i

72°F = 5/9 (72 -32)

72°F = 5/9 (40)

72°F = 22.2 ¢

il

Notice that the chart reads 22 ©C, an error of
about 0.2 °c.
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LENGTH CONVERSION

ABSTRACT

This foldout chart is useful for quick conversion from
meters and centimeters to feet and inches or vice-versa.
For distances greater than three meters, or more accurate
results, the tables or conversions equations must be used.

TOOLS AND MATERIALS {None)

DETAILS

The chart (page 4) has metric divisionf of one centi-
meter to three meters, and English graduations in inches
and feet to ten feet. It is accurate to about plus or
minus one centimeter. Folding out the chart makes a
handy reference when studying other drawings in the Hand-

book.
For more accurate results these tables are useful:

INCHES INTO CENTIMETHRS
(1 in. == 2.539977 ci.)

e i oo
S

, An example may
B

50 | 127.00 120,54 132,08 L3462, 187,16 0, 142, 71‘1('.13.117.39'an.56 X
60 |152.40 154, m 157,45, 180.02 162,56, 16, 10' 167,64 17015 172,72 175,26 Cm. to in.

A

l

70 [ 177.80] 180,34 182,88, 185.4 187,96, 190,50, 103, o1
I
|

0 o ' 2.54 5.0:! 7.62 10,16, 1270 15,24 17.7: l 20.42, 22,84
10 | 25.40 27.04 30.48, 33.02 35.56 35.10, 40.064) 4%.!\'4,
2 | 50 so 53.34) 55.88, 58,42, 60.06) 63.50 66.01, 63.5% 71.17 73,66
30 | 76.20 78.74 BL.25 83.82, 8636, 83.00 0141, 0.0 oi. e
40 [ 101.60' 104, 14! 106.68, 100,22, 111,76 L3016, SU119.88 1210212046 equal to 66 cn.
1
i

I
80 [ 203,20/ 205, ,1 208.23' 210, 32:21;.3u|2|a 90, 21841 2200, 08 22352, 225. 0.
90 Msﬁﬂ”illh?Si&nzm.MVHSJQQM.N)“H‘4|Hm?wﬂ%022ﬂ 46 to 60 cm.,

40 {15748 16,142 16,534 16.92
60 |19.685 20.079 20.472; 20. 801

17.¢ J‘IIIIJ&IWHSﬁNI\meU%H

‘..". 225

=

20,200, 2161 22,017 92 41172 61
60 |23. 6’2,24.016 ' 165
70 | 27.550, 27.953, 23,346, 28,740 an. 134 29, 525 20,9211 3031530, 7001102

€400, 24,803, 25,107, 25,501, 25,051 Qn.xvs;n;.,/’
80 | 31,496 31 890] 32 251 3‘.617]33 071! 33. Jh)‘JJ.HTH‘31.252:54.b56115.039
|

CENTIMETERS INTO INCHES 6 cm This gives the
(1 em. == 0.3937 in.) ' . - .
result, 25.984 inches.
cim., 0 , | l I 4 l | I I
0 lmh(s! '{‘H! 7! .]Nl' 1.575, 1.09a64 2.'“)! 2. n'\l 3. l-ﬂ! 3.542
10 3.047, 4.3”' 4.7'.’4' H1ISE 5,612 5. “h'»' G."‘H. 6.6"{: 7.057, %.450
20 7. 8/4 8. ’l)\' 3».6!.‘1[ (I.O.").'!! 0440 Q. ‘sH 10,2 )h,l('.(nll]l 021 11,417
30 |11. S‘l 12, 70). 12,502 12,002 13,386 13,780 14, 1738 14, 'nrH ol 15,354
|
]
|

i

90 |[35. 4J3’3a.?~t|Jb. zo,su 614, 37 ooq 37.402) 37 705I30 18933, aSHFlS.ﬁ?B

210

help explain how to

oo use this type of table.
235 Supposc you wish to find
s how many inches are

table look
195.55198.12200.66  goun the leftmost column
and then

right to the column headec


http:18160.02

EQUATIONS

inch = 2.54 cm.
foot 30.48 cm.
0.3048m.
yard = 91.44 cm.
0.9144m.
1.6. km.

li

mile

cm, = 0.3937 in.
m. 39.37 in.
3.28 ft.
0.62137 mile

|

i

km.
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WEIGHT CONVERSION

ABSTRACT

The chart converts pounds and ounces to kilograms and
grams of vice versa. For weights greater than ten pounds,
or more accurate results, the tables or conversion equa-
tions must be used. ‘

TOOLS AND MATERIALS (None)

DETAILS

Notice that there are sixteen divisions for each pound
on the chart to represent ounces. There are only 100
divisions in the first kilogrem, and each division re-
prescnts ten grams. The chart is accurate to about plus
or minus twenty grams.

Kroguass INTO 1oL Nps

(1 kg. == 2.2046:8 1h.)

b | o | 0| e ‘ ‘ T—Z"]"v | s—]'o

' | ?. Y . o
0 | b I 2.20! 4.41! 6.61 8.82 1102 13.an 15.43'17 64! .84
10 22'05i ‘24.‘25; .‘Zﬁ.-tt)' 2'5-("). 086 33,07 35.27, 37.48 39,68, 41.‘-«‘.'
20 44.0‘) 46.30, 48.5()l 5”.11l 52,01 5512 57.32, 50,58 61.73 63.03
30 | 66.14, 65.34 70.55 72.75 74.96) 77.16, T0.37 81.57) £3.73 85.95
40 83.1‘) 9().'5‘)1 ‘)‘.:’)‘Jl ‘)t.h“| 07. (J()' 0‘)."! l“l.-ﬂ,lO:Lb’,l“- 82 103.03
50 [110.23 112,44, 114,64, 116.85, 119, 0)']’122n‘1_ A6, 12566127 s:,l;o; 7
60 132.‘28‘ l:il‘ib,ltb.ﬁ‘).lh. ’ltl IO'IH.H) 145.51 147.7l|ll‘) 01:152,12
70 [154.32 l.-')b..,.j, 138.73, 160.94I 163. 14, 165. 35| 167. 65 169.7 76,171, 96,174.17
80 [176.37,178.58, 1\0.73| 182.9 S 185. 19, 187. J‘)’ 189.60 191, SOII‘H Ol‘l‘m.'.?l
80 | 198.42 ‘200.0‘ 7!)’.8ll 205, OJI 207. ’-(l 200, H|"ll Gll 213. S.)I"lb 0) 218.26

PoUNDs INTO KILOGRAMS
(1 1b. = 0. 10?09 ley.)
] ! ]
1b. 0 l 1 2 l 3 | 4 i &5 i 8 l ' 8 | 9
. |
0 ke 0.454; 0. ﬂol, l.'li‘»l! 1.814! 2,965 2,72 _'! 3.7 .I 3. 629! 4.082
10 4.536; 4. ‘)00‘ 5.413, 5.?".‘ G.JIQ G.S(H 7.247, ’i./ll 8. l(i:»' 8.618
20 9.072 0.57-3 9.‘1.9| 10. -Hl 10, &) 11. 310 11. 7):,]2.711;1’ 70113151
30 [13.608 1. Obl 15615 1L 06! ).l; 422 15. b.(»,lb 420 16. t‘al'll 237,17.600
40 | 18,144 15.507] 10,051} 19.504] 19,955 20,412, 20. 8h7 DL.A1021. 772,92 .226
50 |22.680. 23. I.H 23.§ ;br: RN OIO' 24, 1()1 21,948 25 101.21 85 208, JUS, WLT62
60 |27.216] 27.669, 23. 123 25,576 ‘m 0 m RN !"’U 947, 30,301 30, SH‘JI 298
70 | 31.7511 32.205, 32,650 33.112 3 ,mo 34, Ol‘) 34, t7'§ 34,027 83,350 35,834
[} ' ]
80 |36. °S7|Jb 111"&7 105 37. 61\5' 38 10.. 38.5655] 39. 00') 39.463 39, ()“J‘ .370
90 {40. b"&l 41.2 17|4l 730 42, lb-tl 42, 6)\ 43, O‘H 43, .)h 43. QQS'M .)_|14 006
EQUATIONS

l oz. = 28.35 g. 1 g. = 0.03527 o=.

1 1b. = 1 kg. = 2.205 1b.

0.4536 kg.
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COOKING STOVE

Abstract

This cooking stove may be built completely from local materials.
The stove will burn wood, charcoal or cowdung without smoking. It
may be necessary to build several stoves before finding the best
method.

Tools and Materials

Clay and straw cuttings

Chimney tile, 4 inches (10 cm) diameter

Trowel, string, knife, ruler

Iron rings¥*

Small grate¥*, 7x7 inches (18x18 cm) or series of 7 inch
iron rods

Sheet metal*, 8 x 14 inches (18 x 35 cm)

* These items will improve the stove but are not necessarily
needed.

Details

A compact block of clay 30 by 30 by 10 inches (75 x75 cm x
25 cm high) should be formed where you want the stove in the kit-
chen. (You can build the stove outside the house and move it to
the kitchen after it dries). An ash pit must be dug out of the
floor as shown in the drawings.

When making the clay, mix five to ten baskets of clay with
each basket of straw cuttings. This material should be mixed with
water so that it is easy to work. Some authorities add 10 percent
of fresh cowdung and leave the mixture in the shade for a week,

keeping it wet.

Use a ruler and compass ( made with two sharpened sticks joined

by string ) to design the stove on the clay block and cut out as
shown in the drawings. The size of the three pot holes and the
distance between each depends on the size of the pots to be used,
especially if iron rings cannot be used to make the holes smaller.
With a knife, carefully hollow out the clay slab as shown in the
drawings. Do not undercut the bridge between the top holes. How-
ever the roof of the bridge passages should not be thicker than
one inch (2.5 cm) as the hot stream of air will not reach the pots.

After the ash pit has been dug, put the small grate down through
hole 1. This may be difficult for some type grates and may need cut-
ting a narrow slot in the side of hole 1 (away from hole 3) to hold
the grate.
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Cut a slit in the side of the stove and work the sheet metal
damper in, forming a groove in the process. Again...be careful not
to undercut the top side of the:istove.

Take a round-bottom pot, press it in each hole and turn it so
that the pot sits firmly in the hole. This will stop smoke £from
coming up around the pots when cooking. Place covers (vessels of
flat stones, etc.) over the three pot openings. Start a fire in
the stove and bake it until the stove is dry. Use wet clay to co-
ver any cracks that show while the stove is drying.

Now build the chimney tiles over the chimney hole and up
through the roof. Plaster all joints carefully with clay. If the
climate is windy or wet, a covering must be used over the top of
the chimney.

Wﬁen using the stove...

. always cover the openings with vessels or flat stones,
etc.

. move the damper until the fuel burns best

. use iron rings, if possible, so the pot holes will
hold smaller vessels

. cover cracks with wet clay, whenever they show
. remove soot periodically
Evaluation

This type of stove has apparently been used successfully in
India.

Material from...MAGAN CHOOLA by Gandhi-
niketan A shram and THE
SMOKELESS 'HERL CHULA'
from the Hyderabad En-
gineering Research La-
boratories, India
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OUTDOOR OVEN

Abstract

An outdoor oven is easy to build and good for baking bread,
potatoes, beans, cereals, cakes, etc.

Materials

Adobe or brick
Wood or metal for door and smoke hole covers
Clay for plastering

Details

Lay the bricks on the ground to make a square, four foot by
four foot by one foot high, on which to build the oven. After
making this base, build the oven walls in an oval shape as shown
in the drawing. Cut the brick corners as you lay the bricks.

Leave a front opening about three feet high and two feet
wide for the oven door. Leave a small opening at the top so the
smoke can escape.

UNPLASTERED OVEN

Round board for
PLAASTERED OVEN covering smoke

opening
4 feet
Smoke hole,6 inches in diameter

12 inches

Oven door opening
A 24 inches
J— Base, | foot

4 feet Board door

for covering
opening
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Now make wooden or metal covers that f£it tightly over the
door opening and smoke-hole in the roof. It is important that
these fit tightly so that no hot air can leave the oven, when

closed.
Plaster the inside and outside with a clay mixture or cement.
When using the oven...

. open the smoke-hole and door, then build a fire in
the oven.

. when the fire has burned to ashes, sweep out the ashes.

. put food to be cooked inside the oven. Use trays or
be sure the oven floor is very clean.

. cover the smoke-hole and door opening...very tightly.

R bake bread for one to 1% hours and other foods
until they are cooked.

Evaluation

This type of oven has been used in villages throughout South
Asia.

Material from: Home~Making Around The
World, Department of State,
Agency for International De-
velopment
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HOME SOAP MAKING
Abstract

This method will make 9 pounds of a good quality soap, but
can be changed as long as the general principles are followed.

Tools and Materials

Enamel kettle (steel kettles may corrode)

Large wooden spoon

One~half gallon glass or stone jar with cover

Shallow wooden boxes, 1 x 2 feet, with sides

Clean cotton cloth to cover bottoms of boxes and 1 to 2"
up the sides.

Materials to keep heat in the boxes while the soap cures
(the wooden box can be placed in a cardboard box with
dry leaves, cloth or dry straw between the wooden
box and the cardboard box)

Thermometer, 0 to 150 degrees fahrenheit (0 to 65 degrees
centigrade)

Details

Use six pounds of animal fats or vegetable oils, 2% pints
of soft water and % pounds of high grade lye (sodium hydroxide
of caustic soda).

. If you want a hard soap for use in hot water, use six
pounds of tallow made from melting rendered sheep,
cattle or horse fat.

. If you want a good laundry soap, use 3 pounds of tallow
and 3 pounds of lard or cooking grease from melted
hog fat, skin and bones.

. If you want a fine toilet soap, use 3 pounds of tallow
with 3 pounds of vegetable oil.

The best vegetable oils are made from crushing dried coconut
meat, palm nut kernels or the outer pulp of the palm nut. The
last makes a harder soap than the coconut meat or kernels. Other
oils that can be used are castor oil, olive oil, cottonseed oil,
soybean oil.

If you do not have rainwater, you can make soft water by adding
a pinch of lye to ordinary water. Allow to sit for 3 or 4 days
until the hard particles settle to the bottom (a pint of water
weighs one pound).
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Important...lye burns the skin. Do not breath the dust or
spill the solution on you. Wash thoroughly with a large quantity
of water, wherever it touches your skin.

The next step is to prepare the lye solution and melt and
mix the fats and lye solution in a pan or crock.

Lye solution:

pour 2% pints of soft water into the glass jar

pour the lye slowly into the water. Feel jar
so that heat does not become too hot. If it
does, wait, then pour in lye more slowly

when all of lye is in water, stir until it is
completely dissolved and cover the jar

cool the solution to about 70 degrees F (21 degrees
C) (place in stream of water, if air is too hot)

Melt the fats and stir them thoroughly until the wooden spoon
leaves a track in the mixture or the fats reach the correct tem-
perature for mixing with the lye solution (temperatures are shown
below). Add the lye solution by pouring it slowly into the fat
in a thin stream while stirring slowly, steadily, and in one

direction.

Keep stirring until all of the lye solution has been

mixed with the fat and the mixture has the thickness of honey.

Correct temperatures for mixing...

mix tallow at 130 degrees fahrenheit (54 degrees centi-
grade) with lye solution at 90 degrees F (32 degrees C),
for hard soap.

mix tallow combined with lard at 115 degrees F (46 de-
grees C) with lye solution at 80 degrees F (26 degrees
C), for laundry soap.

mix tallow combined with vegetable oils at 130 to 135
degrees F (54-57 degrees C) with lye solution at 85
degrees F (29 degrees C), for fine toilet soap.

in hot weather, the temperatures should be about 10
degrees F less for the fats and 2 to 4 degrees F
( 1 to 2 degrees C) less for the lye.

rancid fat will need about 10 degrees more heat than
‘sweet' fat.
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it is better to have the fats too hot than too cold,
but the mixture should remain at the thickness of
honey.

Pouring the soap...

As soon as the proper thickness is reached, the soap should
be poured. The curing box should be made ready while the fats
are being melted. Prepare the wooden box by lining it with cotton
cloth, wrung dry after soaking in hot water. It is very impor-~
tant that the box be well-insulated, since the soap-making will
need a long-time and the heat must be kept in the box.

Pour the soap mixture gently into the curing box, without
splattering. Then place the curing box in a warm room where
there are no drafts and it will not be jarred. It is important
that the curing box is not moved or struck, after the soap is
poured, as the fats and other solutions will separate and ruin

the soap. ///




Testing the soap...

At the end of 24 hours, cut off a corner of the soap
along its length. If there is no grease on top or liquid
on the bottom, turn the box over and remove the soap. Cut
into bars with a wire or string.

If there is grease on top of the soap, at end of the first
24 hours after pouring, leave the soap in the curing box for
48 hours or until the grease disappears, then cut the soap into
bars.

If there is liquid at the bottom of the pan, when the soap
is cut at the end of 24 hours, cut the soap into small squares
with a knife and let it stand until all the liquid disappears.
If the liquid does not disappear, shave the soap and put it
back into the kettle. Add seven pints of water and the liquid
remaining in the box. Stir the mixture slowly to the boiling
point. When the materials melt together into a smooth mixture,
pour the mixture again into the curing box.

Curing and storing...

Cure the cut bars of soap at least two weeks before using
to allow any free lye to finish curing the soap. Toilet soaps,
however, need at least another two weeks for a total of four
or more weeks of curing. Do not allow curing soaps to freeze.

Other points...

A greasy soap shows a shortage of lye or not enough curing
time. o
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Hard crumbly soap may be caused by too much lye or too
hard stirring.

Hard brittle soap can be caused by too low a temperature
before setting.

A good soap will shave off in a curl and have little or
no taste. If it has too much lye, it will bite the tongue.
This is important as a soap with too much lye will fade
clothing, weaken cloth and injure the skin.

Evaluation

This formula was prepared and tested by the Agricultural
Extension Service, Iowa State College, Ames, Iowa.

With proper care and practice, good quality soaps can be
made for home use. Other processes using more equipment should
be used for making soap commercially.

Material from... Technical Inquiry Ser-
vice Report IR 25097
Encyclopedia of Chemi-
cal Technology, edited
by Kirk and Othmer, Vol-
ume 12, Interscience En-
cyclopedia, Inc. New
York, 1954
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A NEST OF LOW-COST BEDS

Ahstract

This nest of beds will give extra space in a small room, dur-
ing the daytime, as they use only the space needed for one bed.

Tools and Materials

Carpenter tools

1 by 3 inch wooden boards of varying lengths

2 by 2 inch wooden posts of varying lengths

Nails and paint

Chicken wire, bailing wire, burlap, webbing, rope or wood
for the'spring'of the bed

Details

All of the beds are the same width but the length and height. of
each bed varies so they f£it under each other.

The largest bed is made first. It uses...

. 2 boards, 1 by 3 by 72 inches
. 2 boards, 1 by 3 by 36 inches
. 4 legs, 2 by 2 by 20 inches

Nail the legs to the ends of each of the 36-inch boards. Then
join these ‘boards by nailing the 72-inch boards to them, so they
appear as in figure 1 when finished. This completes the framework
and it is now ready for the spring to be attached.

The spring can be made by nailing chicken wire, bailing wire,
burlap, wood or webbing to the frame. Another method, as used in
South Asia, is to bore holes in the framework and pass rope through
the holes as shown in figure 1.

The other two beds are made in the same way and use the following
materials...

Second bed:
. 2 boards, 1 b

y 3
. 2 boards, 1 by 3
. 4 legs, 2 by 2 b

by 66 inches
by 36 inches-
Yy 15 inches

Smallest bed:

. 2 boards, 1 by 3 by 60 inches
. 2 boards, 1 by 3 by 36 inches
. 4 legs, 2 by 2 by 10 inches
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Evaluation

These beds are low=-cost, easy to make from local ma-
terials and are used in many nations.

Material from: Home-Making Around The
World, Department of
State, Agency for Inter-
national Development

P

1
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A LOCALLY-MADE MATTRESS
Absgtract

This low-cost mattress is easy to make from local materials.
It can be used for sleeping at night and for a sofa by day.

Tools and Materials

Corn shucks, rice or wheat straw, hay, banana or palm leaves
Strong needles and waxed cord
0il felt or double-thickness ticking cut in a round shape.

Details

The making of a pad or mattress for the low-~-cost bed shown
in this handbook will interest many women. In Brazil, one villa-
ger made such good corn-shuck mattresses that he started a small
factory.

The first step is to dip the corn shucks in boiling water and
while they are still moist, shred them into small strips with a
hand paddle that has small nails in it. The tough top part of the
shuck is then cut off with a sharp knife. When dry, the shredded
corn shucks are ready for use.

Cut six pieces of cloth...

. two pieces the size of the bed to make the top and
bottom of the mattress

. two pieces 6 inches wide and the length of the bed
for the mattress sides

. two pieces 6 inches wide and slightly longer than
the width of the bed, for the ends of the mattress

Sew the pieces together so they form a box with square cor-
ners, but leave one side open for putting in the corn shucks or
other material used for £filling the mattress. Twelve feed sacks
full of tightly - packed corn shucks are enough for a double-bed
mattress. A single bed mattress needs less.

Beat the shredded corn shucks or other filling materials
when packing them into the cover, so they are distributed evenly.
When all of the material is inside the cover, sew the open side
in place and again beat the mattress for better distribution of
the material.

Use the strong needle and waxed cord for sewing the round
pieces of doubled ticking for simple tufts that will hold the
£illing in place.
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Evaluation

These mattresses are used in rural Brazil.

Material from...Home-Making Around The World,
Department of State, Agency
for International Development
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POTTER'S WHEEL SEWING MACHINE DRIVE

ABSTRACT

This device allows a hand cranked sewing machine head to be opera-
ted by foot power.

TOOLS AND MATERTALS

Wood - (Soft wood 1s suitable?
3/h0 x 41 (14 + 40"+ 53"+ 97") = 16+14 =30
top vheel
3/4" x 3" 50" (support for wheel)
1 v " 10' (uprights)
1 1/4" x 3" 5' (lower side)

Wood working tools
Nails, woodscrews or bolts
Glue

DETAILS

An attempt was made in designing thils drive to incorporate the
following: (1) Simple construction, especially concerning bearings
and other close fitting elements. (2) A positive drive through one
cycle of the machine which is intented to eliminate the need for a
flywheel. Better control by the operator especlally at slow speeds
should result. (3) Use of readily available materials. (4) Use of
elementary tools to construct the drive.

The Table - See Figures 1 and 2

Yy general dimensions are shown and these may be altered to
accommodate materials on hand. The foot wheel, as shown, will fift
between the leg braces with only 1/2" clearance, If the brace thick-
ness is increased, the entire table should be widened accordingly.
Tt is also important that the center of the foot wheel be placed
directly under the needle of the sewing head and this should be con-
sidered when and if dimensions are changed.

ghe table can be fastened with nalls, wood screws or bolts with
nuts.

Dimensions of the members are ample for softer woods such as white
pine or its equivalent and could be reduced by 1/3 for woods such
as hard maple.

The Foot Wheel Assembly - See Figures 3 and 4

Mhe Toot wheel Is made by sandwiching a disc built up from 1/2'to
3/4" gtock between two larger discs as shown. The flanges (1arger
discs) are about 1/4" thick and made from pressed board, plywood or
boards nalled perpendicular to those used for the core.
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The shaft should be from 1" to 1 1/2" in diameter and can be made
from solid rod, tubing or pipe. It should have a smooth outer surface,
The ends of the shaft are fitted into holes Lored part way through
the cross members as shown.

A bushing which provides a free running fit on the shaft 1s pressed
into a hole bored through the center of the foot wheel. Thls bushing
should be slightly longer than the wheel 1s thick to provide a bear-
ing surface on the thrust washer shown. The bushing can be made of
hard wood or metal or can be made of wire as descrlbed later.

The Pulleys - See Figure 5
The pﬁI%eys are turned from wood or cut from dowels and are also

fitted with bushings as described above. They should be from 2" to
3" 4in diameter and 3" long. It may be found that a flange is re=-
quired depending on the alignment of the foot wheel, pulleys and
sewing head. Many manufactured pulleys and sheaves could be adapted
here, if availlable.

The shaft is approximately 1/2" to 3/4" in diameter and fitted to
the frame as shown.

The Belt -~ See Figure 1
Waxed cording or a flat strip of leather can be used to make the

belt, It should be of such a length as to provide enough tension
to prevent slipping.

Wire Bushings - See Figure 6
Satisfactory bushings can be easily made using brass, copper or
steel wire. A wooden dowel Jjust under the shaft dlameter is slotted

to accept the wire as shown. The wire is then wrapped around the
dowel until the proper length 1s reached. The dowel with wire 1s
jnserted in a hole equal in dlameter to the shaft diaméter plus two
times the wire diameter. The ends of the wire are clipped off after
the dowel is removed and the coll has unwound., The wire dilameter
should be about the size of coat hanger wire.

EVALUATION

A working model of this deslgn has been constructed and performed
satisfactorily. The speed of sewing 1s limited with this drive.

Material From - Paul C, Setzler
VITA Participant
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SMALL RECTANGULAR KILN

ABSTRACT

The small kiln described is designed to provide facilities for both
bisque and glaze firing of small pottery pleces, The size may be
adapted to requirements, the capacity varying according to the foun-
dation base area,

TOOLS AND MATERIALS

Common (pressed) brick

Firebrick (note: Sandstone blocks were used before the invention
of firebrick)

Clay or mortar

DETAILS

Construction

Dimensions shown on the accompanying drawings are based on the
9" straight brick (9" x 4 1/2" x 2 1/2") commonly found in the U, S,
In general one should change the dimensions to make construction
convenient with respect to locally available brick,

The joints in this kiln except for the loading portion should be
slightly mortared. The preferable material 1s a refractory cement.
(Wwhat does the local brick plant use?) If this is not availlable,
make one by mixing crushed fire clay brick with your purest clay
which would be white or light in color. As a last resort use clay
alone. In any case, keep the Joints as thick as possible, Each
time the door is bullt it should be mortared with the purest clay
avallable.

In laying up brickwork try to arrange for the joints of the second
tier to miss the joints of the first one, This will cut your heat
losses.

Excavate a hole 7 1/2" x 30" x 49 1/2" (or whatever base slze 1s
needed to accommodate available brick) in level ground., Note in
drawings that the first three horizontal courses are first, gravel
or common brick; second, common brick; and third, firebrick. These
bricks extend under the fireboxes. If charcoal, coke, or coal 1s
used as a fuel, a grate should be used in the firebox. (Note: fire-
box is constructed out of firebrick with an open end for loading. )

The kiln consists basically of a long rectangular chamber fired
from both ends so that the hot gases flow inward. Between, and
above the fireboxes 1s the kiln chamber in which the pottery 1s
placed. The hot gasses rise through the chamber and rise vertically
through the chimney opening above the chamber. The chamber and
firebox are surrounded by a layer of clay bricks, The brick arrange-
ment is indicated in Figures 1 through 5., Note that alternate courses
are layed so that jolnts are staggered.
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CHIMNEY

After construction, sides of kiln should be insulated with dry
loose sand and/or crushed brick.

If the kiln is in the open, cover the loose insulation and brick-
work tomrevent 1t from getting wet. Sheet metal would be a sultable
material. If large pleces are not avallable, bulld a shingle arrange-
ment from flattened tin cans.

In building up the door after loading, be sure to leave a peep
hole which can be used to keep sight on one of the objects being fired.

Flrin
e first time the kiln is fired, heat-up will take longer than
normal and require extra fuel because the kiln must be dried out.

First, be sure that your ware is completely dry, i.e. sun bake
it.

Load the kiln on the shelves, Be sure toleave enough area for
adequate ventilation. Place the dry "green pots" in the kiln on
the floor and shelves, They may be closely nested or stacked with-
out damage during this first bisque firing.

After the kiln has heated up somewhat it will conserve fuel to

cut down on the draft. Do this by using bricks to reduce the top
flue openings,
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In the absence of experience and temperature indicating devices,
-here are suggestions on firing procedures, =~ When the object has
shrunk 10 to 20%, the firing is probably completed. This shrinkage
;hgu%dlbegin at about 1600° F. The following color scale will be
elpful,

Lowest visible T€d o o « + « « « o o o « o o o 8850 F,
Lowest visible red to dark red . . . . .885 - 1200° F.
Derk red to cherry red . . . . . . . . 1200 = 13800 F,
Cherry red to bright cherry red. . . . 1380 = 15000 F,
Bright cherry red to orange. . . . . . 1500 - 1650° F.
Orange t0 YelloW o « + « « o o + o o « 1650 = 2000° F.
Yellow to light yellow . « + « « « » o+ 2000 = 2400° F,

Several hours at 1600° F, and up will be required to complete the
firing. Heating to 1600° F. should be slow, taking approximately
8 hours. During the heat-up perlod many chemical and physical
changes take place, some of which can destroy the ware if they
occur too rapidly. For example, dehydration of clay and other
minerals cover the entlre temgerature range but are particularly
marked between 900° and 1500° F, Oxidation of organles, sulfides,
etc., occur between 1100 and 1800° F.

After the firing 1s completed and the fire is out, slow the cool-
ing by blocking the flue opening and the firebox opening. Let stand
overni.ht undisturbed. These ports will have to be opened again at
lower temperatures. This practlce can prevent cracking of the ware
due to thermal stresses. Slow cooling through dark red heat is most

critical.
EVALUATION
An unlknown clay body requires experimentation, therefore times of

heating and firing, etc. may vary from these numbers stated.

Material From - Irwin M. Lachman
VITA Participant
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FIGURE 3

RECTANGULAR KILN SECTION A-A'

|
—.2%, J l
|
$ |
o i e s —
& il N an:s, .
, c.b. ) l
‘&lg c.b. , I
~N
I b ! ’ ' l
b , I
[ [e= | | |
i cb ' GROUND l
LEVEL
:\‘ cb. c-b. % c-b
s cb = common Berck

ALL OTHERS ARE FrePEBRICK



161

FIGURE 4
RECTANGULAR KILN SECTION BB8
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FIGURE &
RECTANGULAR KILN SECTION EE' (PLAN VIEW)

c. b c. b-

o
o

YL
SRS

Cb. = CoOMMON 8RICK, ALL OTHERS ARE FIREBrRICK
SHADED BRICKS ARE PLRCED ON TOP TO FOEM BHELVES AMD TP ©F FIfESoX.

ALIERNATE LIAYERS [FoRM MIRROR TMAGES— i.e. BRICkS "X ALE ON LEFT.
FRICKS Y~ ARE STooD ON END TO SUPPOfT SHNELVES



SALT GLAZE FOR POTTERY

ABSTRACT

A method for applying a glaze to pottery that has already been
bisque fired.

TOOLS AND MATERIALS

Salt
Borax or Boric acid (preferable)

DETAILS

The pottery to be fired 1s placed on the shelves of a kiln~-with
the capability of being fired to 2000° to 2400°F, The pieces
should not touch and ample room should be left for ventilation.

At the hottest stage of the burning process a small shovelful
of a mixture of g parts salt with 1 part Borax or Boric acid,
dampened with 10% water is thrown into the firebox. This is
repeated several times after the temperature has returned to
original point and the kiln is then slowly cooled. On completion
of the salting, the glaze has a gray color--the brown color develops
when the ware is cooled.

EVALUATION

‘Open pieces, such as bowls will become glazed on the inside,
whereas narrow-necked pleces must be glazed by a slip glaze
method.

Certain ceramic bodies will take a salt glaze, whereas others
wlll not under certain conditions. Experimentation is the best
way to dilscover the properties of an unknown clay,

Material From - "Salt Glazing of Ceramic Ware"
by H., G, Schurecht from an
article in - Bull, of The
American Ceramic Socilety, Vol.
23, No. 2
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INEXPENSIVE RUBBER CEMENT
Abstract

Inexpensive rubber cement can be locally made with ordinary
gasoline and raw sheet rubber.

Tools and Materials

250 c.c (16 ounces) of ordinary gasoline
5 grams of raw sheet rubber in one piece (1/5 ounce)
1l jar with lid
1 stirring rod
1 tin can¥*
Charcoal¥
Small pieces of cloth¥*
1 brown bottle
*Necessary only if gasoline is colored

Details

Imported pastes are too expensive for most school systems or
other local use. Also these pastes do not make a good job when
mounting pictures and other materials. They soak through the pa-
per and wrinkle both the picture and mount.

Rubber cement does not soak or wrinkle the pieces to be
joined. It has another advantage; if smeared, it can be rubbed
off cleanly with a finger when dried.

It is simple to make rubber cement. To make about one pint
of rubber cement, place the five grams of raw sheet rubber in a
covered jar with 250 c.c. of ordinary gasoline. The rubber must
be the translucent, light brown sheet kind. Any brand of gasoline
can be used.

-CHARCOAL

MIXING FILTER DISPENSER
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About three days are needed for the rubber to completely dis-
solve in the gasoline. Stir the mixture several times during
these days, particularly when the mass becomes thickened, and a
smooth milky colored cement will be made. If some of the rubber
does not dissolve, additional stirring will break it up.

Some gasolines are highly colored. If this coloring is not
removed, the cement will stain the paper when used. The coloring can
be removed by pouring the gasoline over common charcoal several times.
A clean tin can with a hole in the bottom can be used. Put a small
piece of cloth in the bottom of the can to keep the charcoal from
falling into the filtered gasoline. You may have to change the char-
coal several times before the gasoline is clear in color.

It is best to use a brown bottle for storage since rubber ce-
ment will become thin if left in sunlight for a long period. Store
the brown bottle and cement in a ventilated cupboard, when not in
use. A handy dispenser for the cement can be made by cutting a hole
in the cover of the jar that is large enough for the handle of a
one-inch brush. Push the handle through the hole and leave the brush
in the jar. This must be made airtight to keep the cement f£luid,
since it hardens quickly when exposed to air.

CAUTION: Gasoline will burn and explode. Be careful both when
mixing and applying rubber cement.

Material from...RUBBER CEMENT IN A TROPICAL
CLIMATE, by Robert J. Bunyard,
Consultant, College of Educa-
tion, Bangkok, Thailand
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FLASHLIGHT SLIDE PROJECTOR

ABSTRACT

This inexpensive commer- q SLOT FOR SLIDE
clally made lens cone sllps

over a flashlight, and will
project a large reasonably
sharp image from a 35 mm.

p—

) )

glide. The device is most (f//
useful for small groups 1n
total darkness. LENS PLASTIC CONE FLASHLIGHT

™~ 3aon - 15" ‘

TOOLS AND MATERTALS

Lens and plastic cone

Flashlight - Ray-o-vac Sportsman model S32F recommended; Ray-o-vac
Company, Madison 10, Wisconsin. Retaill cost for lens,
plastic cone and flashlight is $6.95.

Bulb for flashlight - PR3; get 2 extra for modification.

Pliers

DETAILS

The upper sketch shows the three major CARDBOARD SPACER
parts, the flashlight, plastic cone < R
and lens. The flashlight recommended _ g (AT -

A

f1ts nicely into the cone. Forelng the

cone on the flashlight will cause the

cone to split, since 1t is made of
thermoplastic material and only a-

bout 1 mm. thick. Winding the end

of the cone with a few turns of thin SCREEN
wire and glueing with airplane ce- STOE
ment will repair and reinforce

this weak polnt. The three ele-

ment plastic lens slides 1n the

RETAINING
SPRING

SLIDE
SIDE

cone for focusing. The lens has . -\
about a 5 cm focal length, which C —
means it projects a large picture even LENS

with the projector quite close to the Bl CROSS - SECTION

gscreen. If you find this objection-

able, remove the middle element of

the lens shown in the lower sketch. Since the acrylic plastic lens
elements are very soft compared to glass, protect them from belng
seratched by carrying the lens and cone in a clean plastic or cloth
bag. Wipe the plastic lens elements very gently with a slightly
damp tissue or soft cloth to clean. Both the lens and cone melt
easlly, so keep them away from heat.
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A dark spot in the center of the lmage
can be cured by modifying the flashlight
bulb. To see what causes the dark spot,
remove the lens and put a square plece of
paper in the slide slot; see the dark
spot by looking in the front of the cone
with the light on. By bending down the
flange on the flashlight bulb you can
defocus the flashlight enough to elimi-
nate the dark spouv. See the sketch.

Keep adjusting the bulb till the paper

in the slide slot 1s uniformly illuminated.
Bending the bulb flange too much will
cause a bright spot in the center of the
image.

EVALUATION

Several hundred of these lnexpensive
units are in use by Maryknoll Fathers
throughout the world. In many cases
the cones are inexpensive enough to pro-
vide for locally trained people as a
teaching aid. A filmstrip adaptor is
desceribed on the next sheet.

CROSS SECTION OF
PR3 FLASHLIGHT BB

UNMODIFIED
FLANGE
=4
SAME BuLB WITH
FLANGE BENT
DOWN
7

Material From - Rev. Eugene F. Higgins, M.M.

198



FIIMSTRIP ADAPTOR FOR THE FLASHLIGHT SL1DE PROJECIUR

ABSTRACT

This filmstrip adap-
tor 1s easy to construct
and will glve quite ade-
quate projJection of your
film strips. The device
1s simple, rugged, packs
easlly and forms a tri-
pod support for the pro-
Jector.

TOOLS AND MATERIALS

2 pileces aluminum or bam-
boo - 3 mm x 2 ecm x 23 cm,

2 pleces wood - 2 cm x 2 1/2
emx 7 1/2 em,

4 prass woodscrews 2 1/2 cm

6 R.H.

4 machine screws and nuts
1 cm # 8-32 R.H.

2 used spools from 120X fi1lm

Hacksaw

Woodsaw

Small metal file

Wood file

Screwdriver

FIG. |
FILMSTRIP ADAPTOR

Drill and bits
Sandpaper ON FLASHLIGHY SLIDE PROJECTOR

DETATLS

The adaptor consists of two parts; the film track and the frame,
The frame slides over the plastlic cone with a friction fit, and the
£11m track fits through a slot cut in the cone as shown in Flgure 1.

First make the frame., It 1s made up of two parallel strips of
metal or wood Joined by two wooden cross pleces., The cross pleces
have v-shaped cduts to fit over the lens cone. The parallel strips
should be flexible enough to aliow removal of the rolls placed at
the ends of the frame. The rolls are held in place by small bolts
or dowels mounted near the ends of the frame. The bottom roll
should be mounted away from the ends of the parallel strips to they
can act as tripod legs for the projJector, Rolls can be made of dis-
carded 120X film spools, or if these are not avallable, from wood
or bamboo. The slots in the 120X film spools are rather wide for
clamping the filmstrip, Taping a plastic strip (celluloid) on the
spool or bamboo roll provides a place to tuck the filmstrip, The
spacing of the wooden cross pieces should be made small at first
and enlarged to the proper spacing with the following method. Mark
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the location of the slot on the plastic cone, about 6 to 9 mm
(1/4 to 3/8") from the existing slide slot on the side toward
the flashlight. Do not cut the slot yet. After the wooden
cross pleces are screwed tightly to the parallel strips, wrap
sandpaper around the plastic cone and use 1t to shape the cross
pleces. Remove the sandpaper and test the frame periodically
until, when fitted snugly on the cone, the frame goes barely be-
yond the mark for the slot. Flgures 2 and 3 show the frame,
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Next make the film track as F Thok -
shown in Figure 4., Thin alu- F1G.3
minum is the best material, but ERAME ¢ FIW TRACK

galvanized iron or heavy tin can

metal will work. Use a strip of

metal 35 mm wide as a template to

fold the film track against. This simplifies bending since it
preserves the slot for the filmstrip to run in. After the film
track 1s formed, cut the slot in the plastic cone. Make the
slot fit your film track nicely so that when the frame and track
are in place the unit is solid., If the frame does not fit the
cone snugly and the track does not fit the slot nicely, the pro-
Jector will be rickety and hard to use. Insert the adaptor in
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the cone with the frame in place and mark the proper location for
the window. Drill a small hole and use a flne saw blade to cut the
window, or drill several holes and then file the window to shape.
After cutting the window carefully remove all burrs and rough spots
from the film track to prevent scratching the fllmstrip. Try a
filmstrip to be sure 1t threads easily, does not bind and holds the
f1lm reasonably flat.

EVALUATION

seH,

Several varietles of these fllm-
strip adaptors are beilng used by
Maryknoll Fathers and World Neigh- X
bors in the field. More experience 32w
is needed before this useful device
is fully evaluated.
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FIG 4
FILM TRACK

Material From - Rev. Eugene F. Higglns and VITA
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GELATIN DUPLICATOR

Abstract

It is possible to print small quantities of simple materials
from Ditto or Hectograph masters when a duplicating machine is not
available.

Tools and Materials

1 Pint of glycerine (commercial quality is satisfactory)
4 envelopes (4 tablespoons) unflavored gelatin

3 tablespoons sugar

Pan-approximately 10"x13" with %" rim

Hectograph (or similar) stencil, carbon, pencil or ink

Details

Dissolve gelatin in one cup cold water. Mix with glycerine and
sugar. Bring to a boil and cook and stir seven minutes. Pour in the
pan and bake approximately 20 minutes at 300 degrees fahrenheit. Let
cool, undistrubed, on a level surface for 24 hours before using.

Prepare the original copy according to the directions of the
manufacturer of the materials. If a two-layered paper is used, re-
member to type on the purple side so that the original copy, before
transfer to the gelatin, is the same as the desired finished product.

Wet the gelatin surface with a sponge, using lukewarm water in
cold weather, and cool water in warm weather. Do not use hot or cold
water. Remove moisture by blotting with sheets of newspaper.

Apply original copy, face down, on gelatin surface. To do this
properly, apply one end of original first and smooth the complete copy
into place. Rub lightly so that it forms contact at all points. Allow
to remain in contact about % minute. While original is transferring,
lift up one end and lay a blank strip of paper across margin. This
will facilitate removal of copies without injury to the composition
surface which must always be smooth.

Copies are obtained by applying blank sheets of smooth paper
(not absorbant paper, such as construction paper or news print) to
the composition surface. Copy paper should be rubbed lightly to
form perfect contact. Remove copies by pulling paper upward and away
from you. Speed is essential to secure maximum number of brilliant copies.

When required number of copies has been made, sponge the surface imme-

diately, using plenty of lukewarm water, until the copy has been erased
from the surface. Do not use hot or cold water. Blot with newspaper.
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Evaluation

This is an effective method of printing as many as 50 sharp
copies and up to 100 copies which are readable.

Material from VITA Participant Mrs. Benjamin P.
(Margaret) Coe
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PAPER STENCIL METHOD

ABSTRACT

One method for preparing a stencil for use with the Silk Sereen
method of printing.

TOOLS AND MATERIALS

Stencil Paper
Commercial stencil paper may be used, but as it is quite thick
the printed edge may become fuzzy, A thick paper leaves a
thick layer of paint after the Squeegee has drawn the paint over
the silk,

A whlte bond paper that is somewhat transparent works well.
To reproduce typing use a mimeograph stencil,

Stencll knife
A small bladed knife with handle the dlameter of a pencil is
most convenient.

DETAILS

Place paper over the original and fasten to a hard level surface,
The base of your screen will do.

Trace out the design. With your knife cut around the areas of %he
first color separation. Apply Jjust enough pressure to cut through
the paper without cutting into the original. Leave all parts of the
stencil intact; do not strip the areas yet.

Place a pad of newspaper on the silk screen base 30 that when the
screen 1s lowered on it the silk is firm.

Place the cut stencil on the base in the posltion desired. Slip
several pleces of tape, sticky side up, under the edge of the sten-
cil so that when the screen is lowered on to it the stencil will

be taped to the silk. Mask out the open areas of the silk, beyond
the edges of the stencil.

Adhere the stencil by drawing the paint across the silk with the
sSqueegee,

NOW--strip the stencil, or remove those areas that you wish to
print.

Prepare a mimeograph stencil as you would for a mimeograph machine.
Adhere as above.

EVALUATION
By using this procedure, it is possible to retain centers which
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makes 1t more versatile than ordinary stencll technique. However,
the method has the following limitatlons: The life of the stencil
is limited to a few hundred at the most; the paper stenclil does

not hold up with water base palnts; one is limited to bold and simple
deslgn; and, there 1s no way to store a paper stencil.

At the end of the run the paper stencil and masking are peeled off
and clean up 1s a simple matter.

Material From - (Mrs.) Margaret Coe
VITA Participant
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SILK SCREEN PAINT

Abstract
Recipes for paints for use with silk screen printing.
Materials

Starch or cornstarch

Soap flakes

Gelatin-Optional

Coloring matter (food color, tempera powder, ink or a dye
of some sort that is water soluble)

Details
Recipe #)

% cup Linit starch (not instant)
1% cup boiling water
% cup soap flakes

Mix starch with enough cold water to make a smooth paste. Add
boiling water and cool until glossy. Stir in soap flakes while mix-
ture is warm. When cool, add coloring.

Recipe #2

% cup cornstarch
2 cups water
1/8 cup soapflakes

Bring water to a boil. Mix cornstarch with a small amount of
cold water and stir the two together. Bring to a boil and stir un-
til thickened. Add soapflakes while warm. Color.

Recipe #3

Dissolve % cup cornstarch in
3/4 cup cold water
Dissolve 1 envelope gelatin (1 tablespoon, unflavored) in
% cup cold water

Heat 2 cups of water, pour in cornstarch. Add dissolved gela-~
tin. Boil, and stir until thickened. Cool and add % cup soapflakes.
Color.

Evaluation

Paints that were colored with powdered tempera are more br:. -liant
than those colored with food colors or ink. Presumably many types of
water soluble dyes could be used.
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Recipe #2 seems quite lumpy but this does not affect the print-
ing quality.

When stored in jars with tight-fitting lids, these paints should
have a shelf life of several months.

One or two teaspoons of glycerine added to any of the above recipes
would make the paint somewhat easier to use. This is not necessary.

Never let dried particles of paint fall on the screen or get mixed
into the paint as they may puncture silk during printing. ( A small
hole in silk may be repaired with a small drop of shellac.)

Evaluation

These receipes have been tried and found effective in a temperate
climate.

Material from VITA Participant Mrs. Benjamin P.
(Margaret) Cox
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