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TECHNICAL

Chain Link Fence Making Machine

This bulletin contains step-by-step procedures for parts manufacture and
assembly of a hand-oparated machine for making chain link fencing. The
machine here is designed to produce fencing up to 244 cm (96"} hut can be
used to produce fencing of any height. The size of the openings in the
fencing is controlled by the size of the "bending-head.” The machine des-
cribed here requires #12 or #14 wire, but the machine ¢ould be modified to
take larger wire.

The chain Tink fence making machine was designed by VITA in respcnse to re-
quests from South America and Africa, In Botswana, the machine has become
the basis for a small fence manufacturing business which serves as a source
of employment and produces fencing which is far more affordable Tocally
tg?n i3 the imported fencing which was the only material previously avail-
able,

Please send testing resuits, comments, suggestions and requesis for further
infermation to:

Technical Bulletins

VITA Publications Service
3706 Rhode Island Avenue
MEt. Rainier, MD 20822 USA

06 Rrode Isand Avenue Mt Ranier Monyiand, USA 20622
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CHAIN-LINK FENCE MAKING MACHINE

MATERIAL - X

ITEM PIECES DESCRIPTION
Woocden Parts

1 4 wWood :

2 1 Wood S

3 1l :

Wood

Metal Parts

4 1 Steel plate
5 b} Iron rod
6 1 Angle iron
7 1 Steal pipe
8 1 Strap iren
*gp 6 Steel washers
*9pn 3 Steel washers
*ac 2 Stael pipes
»yc) 3 Steel rod
11 1 Steel pipe
Metal Fasteners
12 5 #12 wire
13 4 Round/hex-head bolts with
4 nute, 4 flat washers
ana 4 LoOCKRwasners
14 5 Round/hex-head bolts with
6 nuts, 3 flat washers
and 3 lockwashers
15 4 rlat washers
16 4 #12 wire
17 24 Common nails
*18A 3 round/hex-head bolts with
3 nuts and 3 lockwashers
%188 k] Round /hex~head bolts with
3 nuts and 3 lockwashers
i9 3 Waghers

TOOLS
er Adjustable wrench
. gg; (for wood and metal) - Pliers
' prill’ (for wood and metal) . vise
screwdriver File
Hammer
CENTIMETERS INCHES
5 x 10 x 15 2 x4 x6
4 x 30 x 305 11/2 12 x 120
2.5 x 10 x'262 l x 4 x 103
: } | | ]
0.3 x5 %35 1/8 x 2 %14
2.5 dia x 78 1ng 1 dia x 31 1lng
4 % 4 x 14 1ng x 0,3 thk 11/2 %x11/2 x5 1/2 Ing x 1/8 thk
5 ID ¥ 6 0D ¥ 17 Ing 2 1D % 2 3/8 OD %6 5/8 1ng
0.3 x 2.5 x 15 1/8 x 1 x 6
2,2 IDx 3.50D x 0.6 thk 7/8 ID x 1 3/8 OD % 1/4 thx
2.2 ID % 2.9 OD x 0.6 thk 7/8 1Ib x 1 1/8 OD x 1/4 thk
1.3 1D x 2,200 % 2.1 1ng 1/2 1D x 7/8 OD % 13/16 lng
3,5 dia x 1.8 1ng 1 3/8 dia x 3/4 1ng
2.5 ID x 3.5 OD x 12 1lng 1IDx13/80Dx5 1ng
0.2 dia x 15 1ng .08 dia x 6 1lng
0.6 dia x' 16 1ng 1/4 dia x 6 lng
0.6 dia x 5 1lng 1/4 dia x 2 1ng
] | . . l ‘.I
2.5 ID x 3,5'0D x 0.2 thk 1 IpD'% 1 3/8 OD x 1/16 thk
0.2 dia x 5 1ng .08 dia x 2 '1hg
5 1ng b 2 1ng
1.3 dia x 3.8 1Ing 1/2 dia x 1 1/2 1lng
1.6 dia x 1.9 lng shank 5/8 dis x 13/16 1lng shank
& 1,3 dia'x 1.6 lng thread & 1/2'dia x 5/8 lng thread
3.20Dx 1.3 ITDx0.2thk 11/4 0D x 1/2 ID x 1/16 thk

___-




Handwood block bored fon Spiral groove 3/16" wide cut £n

. b pipe. To mark apinal, cut sindip
1" shaft. (Bearing blochs b4 heavy paper 3 1/8"'uu'.de pd
wrap around pipe,

may be used, £f avaifable.)

L

Crank
or Wheet

Strap Taon, 172" x 2"

%/ J 2

>

=
# N

N
/ Galvanized pipe, 2" x 8 1/2"
ok Bench Note: 12" pipe, as shown in this
: diagham will make fencing with
4" mesh; 1 1/2" pipe, used with
1 1/2" atrap inon, will make
fencing with 3" mesh.

Woven-Wire-Making Machine

For making "chain £ink" type
woven wines, (Pest fon use with
H14 on #12 wine,)

MN Scafe: 1/4" = v
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&n abstract of the fence-making machine as it appeared in "World Neighbors

in Action."

A A shart length of
galvanized pipe, on
which yoo will cut
a ipiral.

Four blacks of wood, far use in mounting
the parts on o work bench.

ny
C'c—@n

R Ay BT

B A steei plate or strap iron, 1/8 inch
thick, with the comers rounded off
and a hole drilled near one end.

A crank E
for twisting
the wire into

w spirgi.

Three smoll pulley sheoves,

e e e e

— -~ 3 —3

F artenged in o row, 1o put
tension on the wire a3 it

fends off the roil.

A. The size of this pipe determines the size of the open~

ings in the mesh. A 2-inch pipe will make fencing with
4-inch openings. To mark the spiral, cut a strip of
heavy paper 3-1/8 inches wide and wrap it around the
pipe. To cut the spiral slot, a hacksaw is used. The
slot shouid be 3716 inches wide. A 1/4-inch hole is
drilled in the top of the pipe, for holding it in place.

B. This **blade’’ may be made from steel or strap iron. It
must be tough enough so that it wiil not tend to twist
out of shape with use. The edges should be filed off
50 that it fits snugly but tums freely inside the pipe.

C. Two blocks are clamped together and a l-inch hole

bored between them horizontally, as shown. Two 1/4-
inch holes are also drilled vertically, for fastening the
blocks to the work bench.

D.

E.

In the same way, the two blocks are clamped together.
A hole 2-1/4 inches in diameter is bored horizontally,
and three 1/4-inch holes are drilled verticaily, as
shown. The top center hole also requires a 1/2-inch
counterbore, (1/4-inch deep) in the top block, to admit
a locknut A B-inch strap iron is also driiled with three
1/4-inch holes to match the holes in the blocks. {See

Figure 3 on page 5).

The crank may be made from a l-inch rod, 31 inches in
length. A 3/16-inch slot is cut in the end, so that it
will fit over the **blade”, or bending arm. Holes are
drilled as indicated, to hold the crank in place. A 5
inch length of pipe is fitted over the handle, so the
crank will turn easily in the hand.

The size of the pulley sheaves is not especially im-
portant. A 1-1/2 or 2-inch diameter is a good size to
use.
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Blocks “'C"

which hald the
croak in place. ¥

FIGURE 2: This Is How You Assemble The Parts

(Top View)

. Note the Ceorresponding Posgitions of the Parts Pictures inA Figure 1.

Pill! wpr

with spiral slov.

\

Steel Plate "“B*’ which

furns inside the pipe. This
combinction ferms the
“hending head™.

"B?”afnﬁ\“:;ﬁ”‘\‘{ T

Pipe on cronk handle
allows it fo ture freely
in the hend.

P P et PP e gl VA iy ARt < e

Pulley Sheaves '‘F”
which put tension or the wire.

Blocks "'D” which clomp

the pipe in ploce. The strap

iron ond bolt on top prevent

the pipe from tuming. (See Figure 3 on poge §.)

The parts are assenbied by bolting the biocks “C* and
“I*" 9 a strdy, narmow lable or work bench, as shown
above. If sueh a work bench is not available, it may be
constructad for this purpose. The top of the bench should
be made of a plank 1 foot wids, 10 feet long, and 1-1/2
inches in thickness. ’

As the wire feeds off the supply roll, it goes fimst
through the pulley assembly. It goes over the first puiley,
under the second, and over the third. The end of the wire
is then inserted in the slot in the pipe *‘A'. When the
cronk i3 turmed {clockwise} the wire winds amound the
steel plate or **bending arm’, follows the spiral slot, and
is forced out the other end in the form of a flat epiral.
When the spizal strand reaches the desired length, it is
cut off with wire-cutting pliers. The first strand is held in
place while the next strand winds itseif around the first.

A uamow board (1 inch x 4 inches x 103 inches) is
fastened to one side of the work bench, as shown above.

Wire hooks are amranged along the edge of this board, and
are used o hold the finished section of wire in place,
while each succeeding strand is being made. This arrange-
ment holds the lencing up off the table, so thet the spiral
has room to tum.

As each strand is cut off, the two ends are twisted to-
gether with the ends of the preceding strand. .
Finished fencing aceumulates om a roll on the floor be-
side the work bench. For continuous production, a rack
may be prepared, with an axle-and-crank arrangement, on
which the finished wire may be rolled up as it accumulates.

Also, for continuous production, it is best always to
leave a short section of fencing in line on the machine,
since the first few strands are always somewhat difficult
to hold in line. To separate two sections of fencing, it is
not necessary to cut the wire; simply loosen the two ends
of one of the strandas and tuen the apiral backwards out of
the feacing.

ot i a3



FABRICATION

Clamp two halves of crankshaft-bearing block (1A) in vise, drill two 0.6cm (1/4")
diameter holes vertically through both halves and drill 2.5cm (1") diameter hole

horizontaliy.
X A %t A

_® '&\—-g

- FIGURE 1

Stmilarly, clamp and drill two 0.6cm (1/4") diameter and one 5.7cm (2 1/4") dia-
meter holes 1n bending-head block (1B); also drill C.6cm (1/4") diameter verti-
cal hole with 1.3cm (1/2") diameter x 0.6cm (1/4") deep counterbore fn top half.

\'Agﬂu"\

g

FIGURE 2
Ori11 0.6cm (1/4") diameter hole in bending-head arm (4) and round off corners.

DIMENSION CENTIMETERS INCHES

I .R—/q_. a 5 2
-¢' 4 < o B 1 3/8
C 0.5 3/16
- Bl" D 21 8 3/8
E 3.2 1 1/4
FICURE 3 F 0.5 3/16
G 16 6 1/4
H 3.7 1 1//’2
I 11 4 1/4
J 5 1l 7/8
K 14 5 5/8
L 13 51/4
M 38 15 .




4 Bend crankshaft {5), cut slot in end
indicated, drill 0.6cm (1/4") dia-
meter hole through slotted end and
ﬁr%ll four 0.3cm {1/8") diameter

oles.

FIGURE 4

oG- -0 5Em (3/16") wide

_ spiral slot in bending-
head pipe (7); to mark
spiral, cut strip of

- heavy paper 8cm (3 1/8")
e e iid@. and. wrap around
pipe. Drill 0.6cm
(1/4") diameter hole

in top of pipe.




6 Drill three 0.6cm (1/4") diameter holes in bending-head brace (8).

f

—|+ + o+

’k—u—ek—n—:l

FIGURE 6

7 Ferm hooks {11}).

0.3em(1/8%) ID eye
F R ]

<5
S
T
T
- &

FIGURE 7

8 DOrill three 1.3cm {1/2") diameter and three 0.6cm (1/4") diameter holes in
tension-assembly base (6).

FIGURE 8




Smoothing the spiral groove.

It is necessary to smooth the spiral groove with a small file so that the wire
will move freely through the bending-head.

Strengthening the bending-head.

To make the bending-head stronger, start with a piece of pipe 2" (5cm) longer
than required. Cut the spiral groove as described in the instructions leaving
the 2" uncut portion at the end near the crank. Made in this way the pipe will
held its original shape much better and the uncut part will not interfere with
the cperation of the machine.

Alternate method of crank construction.

The c¢rank can be made from 1/2" diameter pipe and fittings, if available.

Alternate method of constructing tensidn-assembly.

A very simple and suitable tension-assembly can be made with wooden pegs
mounted in a board as shown below. The wire is passed around as many of the
pegs as necessary to provide the proper tension. As wear begins to show on
the pegs they can be driven into the board until the area of wear disappears.
After some time it will be necessary {o replace the pegs.

Wooden Pegs, 3/4 inch (2 cm) diameter

2 by 4 (inches)

gn
>0 cm-'! (-Fegs

o 0 B Top View
0 o322 (38 em)
1" (2% cm)

2 by 4 inches

The positioning of the wooden peg tension-assembly will depend on the general
construction of the machine. If it is built with wooden legs, the pegs can
be placed in the leg nearest the bending-head to torm the tensioning device.
Otherwise, the tension-assembly must be constructed as a separate piece and
attached to the machine bed in the appropriate position.




9 There are two methods of fabricating the tension-assembly sheaves (9A & 9B,

or 10) and their axles (26A or 26B):

a. Preferred method, if use of lathe is possible, Figure 9 cross-section
view: fabricate sheaves (10) as shown.

b. Alternate method, if use of lathe is not possible, Figure 10 cross-
section view: assemble sheaves (2-9A & 1-9B) each) with bearings {9C)
as shown; file bearing (9C) lengths so that assembled sheaves will
revoive sungly; 9A and 9B may each be built up of series of thin
washers, if necessary.

DIMENSION CENTIMETERS INCHES - -

N 5 2 -
0 3.2 1 1/4 >3
P 1.2 43/64 - )
Q 0.6 1/4
R 3.9 31/2 b
T 2.5 : N
U 4.4 13/4 |
v 1.6 5/8
W 3.5 1 3/8 e - -
X 1.2 172 s
Z
93_
FIGURE 10

SOME ADDITIONAL NOTES ON THE CHAIN-LINK FENCE-MAKING MACHINE
Making the spiral groove in the pipe.

The width of the paper used for marking the spiral groove {is:

2 5/8" EB.?cm) wide for 1 172" (3.8cm) pipe
3 1/8" (8cm) wide for 2" (5cm) pipe

The paper is wrapped spirally arocund the pipe with just enough space between
the edges of the paper to mark with a pencil.

Using a hacksaw, cut along this 1ine, rotating the pipe so that the blade just
goes through the metal. Too deep a cut will cause the hacksaw blade to bind.

A second cut is made near the first so that the resulting groove is 3/16"
(0.5cm) wide.




ASSEMBLY

1. Assemble tension-assembly as shown,

FIGURE 14

Assemble tension-assembly sheaves in one way.

ot

P

"FIGURE 12

Bearing pipe 0Ds 1n Figure 12 may have to be filed slightly so that sheaves
are snugly free-turning.




Nuts for adjusting pressure

/

wén
from supply

rofe

Bl

V-grooved pulleys, about 2" dia.

P s ia BESS ey %‘%—‘
\ To spinraling machine
1H L
Ll i

Stnap-1ron frame

Tension-Adjustment Assembly for use with Wire-Hahing Machine

(Any system which puts tension on the wire as it feeds grom the
supply roll info the machine would be satisfactory. I{ has
ccauwvied Lo me that {1 might be simplern £o pass the wire befween

- M - P Yy R ¥ PP |
ds d with nubder and pressed togethenr.)




2. Assemble bending-head assembly.

Hole

BN \é hE

FIGURE 13

i

--n—"'a

Crankshaft OD may have to be fited slightly so
that handle (1} 1s snugly free-turning; bending-head
arm (4) width may have to be filed slightly so that it is
snrugly free-turning inside pipe.

3. Fasten machine bed (2) to suitable sturdy legs approximately 90cm (36")

2bove floor,
@ oy

Y4 o I

-]

——— L

b 3.2 7/9

12.4 47/8  pymme 1S

N T3

: , i

-
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PICORE 16




2" x 3" pieces to hold

Spinating Assembly
wine up off top of bench

\

Hooks

T 2N
Tensdion A
Adfustment ™
Assembly

| N
[~

\tl'on.k Benech

-

Finished wine accumulates
on nolf hene

(Wine-Making Machine Wonk Bench Layout {Top View)

Additional Note: It is advisable to Lubricate

both the ép&a&'.n.% asdembly and the tension-
adjustment assembly occasdionally with a strong

solution of soap and water.




OPERATION

1. Feed #12 or #14 wire from wire feed roll over nearest tension-sheave;
under middle tension-sheave and over last tension-sheave into spiral slot
in bending-head pipe.

roll of completed fence (on floor) o

»,

LIRS

K » r 0 Q’;’}\: 4}&: v&’t;':; \: ?‘r ':' L 3
CXNIC AT IR AR SRS '
K SRR L

ompleted
fence

FIGURE 17

2. Figure 17: Clockwise rotation of crankshaft handle will produce properly
formed wire at output end of bending head; continue rotating crankshaft handle
until formed wire is of sufficient length for desired fence height.

3. Figure 17: Cut wire and rotate handle so that a second strand is formed
which will interlock with first strand.

4. Figure 17: Continue the above procedure until fence length reaches end
of machine-bed; hook hooks (11) to last formed strand to support fence and
continue as above. As each strand 1s complieted, move hooks to that strand.

5. Sem {2") ID bending-head pipe used with Scm (2"} wide bending-head arm
will make fencing with 10cm (4"5 mesh, while 3.8cm (1 1/2") ID pipe and
3.8cm (1 1/2") wide arm will make 7.6cm {3") mesh,

6. Lubricate both bending-hzad assembly and tension-assembly occasionally.
Soap makes the best lubricant for the bending-head because it does not leave
the fence dirty as does ofl or grease. The soap can be applied as a thick
scap and water solution to the bending-head itself or by allowing the wire
to pass over a dry bar of soap just before it enters the bending-head--after
passing through the tension assembly.
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Winnowing Fan

The enclosed plan for a winnowing machine is from the Philippines, The
machine can pe transported by two men and is a real time saver in the pro-
cess of cleaning chaff and other impurities from grain. A series of suc-
cessfully reduced sieves placed at the outlet will sort the grain accord-
ing to size in the course of winnowing.

A host of power sources can be used to operate the device, the only alter-
ation being that an appropriate pulley or sprocket must be fastened to the
fan shaft.

Please send testing results, comments, suggestions and requests for further
infcrmation to:

Technical Bulletins

YITA Publications Service
3706 Rhode Island Avenue
Mt. kainier, MD 20822 USA

3/06 Rrocke lsand Aenue . Mt laner, Maryiand, USA 20822



Tools Reguired

. hammer .
. wood saw

. wood chisel

. sheet metal cutting shears

. screwdriver

o 1=1/2" drill for wood

Materials

. soft wood
. sheet metal (galvanized iron sheet)

Exact gquantities can vary with local resources, Possible variations are con-
siderable.

Construction

Details given in diagrams.

Operation

There are only two variables in operating this device: the speed of the fan and
the setting on the quantity control slide. Presuming that the fan is operated
at a comfortable rpm for the operator, the only control to be concerned with is
the quantity control slide. Moving this sTide from the horizontai to the verti-
cal will decrease the percentage of cleanliness of grain and increase the amount
of grain processed per unit time.

Adjustment to the desired guantit! and corresponding quality of grain processed
is best determined by field tests, due to a variety of grain types and impuri=-
ties as well as a variety of methods by which the grain is harvested and the
conditions of humidity and temperature. Adjustment is managed by shifting the
“stepped”" board into a position at which one of the steps supports the quantity
control slide handle at the desired angle.

Maintenance
Since the anly moving part is the fan shaft, this is the only part which will

tend to wear. Periodic lubrication with heavy o1l or grease will prolong the
life of the fan shaft at points of wear.
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Rice Thresher

This rice thresher is 2 combination of observations of and axperiences with
2 variety of other plans and machines. Bertrand Saubeclle, S. J., designed
and built the first one out of scrap wood and junk for use at the Godavari
Schoot in Kathmandu, Mepal.

Father Sauboile has been invclved for years with designing low-cost machin-
ery and equipmzent for agriculture and foad processing, He is aiso inter-
asted in engrgy production through wind, water, sunshine and methane. Sev-
eral other bulletins in this series are based on his designs.

Piease send tasting results, comments, suggestions and requests for further
infgrmation to:

Technical Bulletins

YITA Publications Seryice
3706 Rhode Island Avenue
Mt. Rainier, M0 20822 USA

3706 Rhode lsand Avenue Mt Rainier Manyiond, USA 20822







The design of this Thresher is based partly on a small Japanese thresher seen in
India, partly on ideas arising out of diverse thresher plans provided by VITA,
and partly on the constructor's originality. Designs for more sophisticated
threshers abound. This one aims at simplicity of construction, ease of operation
and Towness of cost, combined with rapid and thorough threshing. It was built
from scrap woed, junk reds, hits of pipe, an old bicycle pedal, discarded motor
bearings, and so forth,

Material Requirements:

e e e e e e e e e e e ‘e e e e e e e . - 2 pcs
P it e e e e e e e d e e e e e e e e e e e e e e e e e 1 pc
.................................... 1 pc
............................ O T
P5 . . e e e . e e e e e e e e e e e e e e e e e . . 1 pc (2)
.............. . R A T
P7 v v« v v .. .. e e e e . .. . . . . 2 pcs
kg, . . e e e e e e e e . . PN . « + 9& pcs
e e e e - s o
Screws to ho!d P7, dcm (1 ]/2 ) e e e e e e e e e e e e e e e e . . . 8 pcs
Screws to hold 12 slats to P2, 4em (1 1/2") . . . . . . ... ... .. 24pcs
Rubber studs far P5 ., . . . . . . e e s e e e e e « + 4+« « 6 pcs
Bolts for holding pipe-flanges on P2 1 X 4.5cm (3/8" x13/4"y . ... .3pcs
Bolts for holding P4 and flange on P2 right side, 1 x 7.5 cm (3/8" x 3"} . 3 pcs
Pipe flanges on dr1v'ng side of P3 which are fastened to right side of
of P1 with 1/2" pip2 to act as bearing . . . . . - o To]
Handies P9 made of rods to carry machine here and there .o « o« o« o 2 PCS
Bolt to fit into 1/2" pipe to hold P3 on right side soiid but free
turning . . . S I T
Rog for P2, 19mm X 59 7 cm (3/4“ x 23 1/2") . ... S s o
Rod for ho1d1ng PS5 and will act as strengthening for P] 1.6 x 65cm
(6/8" x 25 1/2"). After placing PS into position be sure you place
2 flanges on each side of P5 to hold same in position, bolting
flanges into 1.6ecm (5/8") rod .. .1 pe

V-belt, 1.3 x 154cm (1/2" by 62")'Ion§, meaéur1ng on t top " Since no'pro-
vision is made for adjusting belt, be sure before you drill hole to Pl
for holding P3, that you fit belt tight, otherwise it will slip .. . . . 1 pc

Important: When placing P8 into slats, first drill 2.4mm (3/32") holes, then
hammer the P& into holes. Be sure they do not Tine up on next slat
but are positioned alternately so that all are at work when machine
is running.

After assembling parts, drum will run smooth and free., Yhen placing all parts
together, a sTight push by hand to start drum rotating will then permit foot
movement which will also Ee very easy. One can then hold a sheaf of rice to te
cleaned, while pumping without any difficulty.

The rice thresher was tried ocut in the villages around Godavari {(Kathmandu Valley,
Hepal). The farmers vied with one another to use it. Comments were: It is faster
and less tiring than the traditional hand threshing; it is definitely more effi-
cient since it detaches every single grain. It is awkward to carry {they don't

use the handles, but sTing the thresher upside-down by the frame on a bamboo pole
which they place on their shoulders). The pedal is too narrow {I recommend a sec-
ond pedal on the left with a wooden bar joining the two.
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TECHNICAL

Smal! Corn Sheller

BERTRAND SAUBOLLE S. J.

This small corn sheller {s about the size of a kitchen meat grinder, and is
very easy to build and %o operate. Hob-nail studs on a sclid wood drum
scrace tha kernels from the ears of corn.

The sheller design was provided by Father Bertrand Saubolie, S. 4., of the
Godavari School in Kathmandu, Mepal. Father Saubolle has done extensive
wark witk small implements, methane digesters, ovens, etc., and is the
author of several other Technical Bulletins.

Please send festing rasults, cocmments. suggestions and requests for further

fe
infarmation to:

Technical Bulietins

VITA Publications Service
3706 Rhode island Avenue
Mt. Rainier, MD 20822 USA

306 Rhode lsand Avenue M Rainier Moryiand, USA 20822




This corn sheller is small, comparable in size to a kitchen meat mincer. It
is 1ight, extremely simple to construct and to operate. It can very easily
be made in any village where there is a blacksmith and a carpenter. It will
handle corn up to 10 inches in length.

Requirements

1 bottom board, 190 x 190 x 20mm
2 side boards, 170 x 190 x 20mm
1 stoping board, 175 x 110 x 20mm.
1 solid wooden drum 80mm long, 70mm 9
50 hob nails
12 screws, 30mm
T spindle, rod 175 x 10mm 9
1 handle, rod 100 x 10m P
1 metal strip connecting handle to spindle, 110 x 20 x 6mm
2 wooden spacers, one on either side of drum, 14 x 25mm @
Note: @ = diameter,
1 washer & split pin for fixing spindle
2 metal bushers for spindle
1 (plastic) pipe over handle rod

The construction is so simple that it needs no explanation, however ane or two
remarks are in order. The hob nails are driven into the drum at random, spaced:
20-25mm apart centre to centre. They should not be in straight even rows.

The sioping board is used to rest the corn on. Its top surface should be fiush

with the curve in the side boards. When screwing the sloping board in position,
leave enough room between it and the haob nails to prevent a child's fingers from
being crushed.

Owing to the small size and 1ightness of this machine it is a 1itile unsteady
when operating. To overcome this put four screws through the base board and let
them protrude 10mm. They will catch in the straw or palm mat on which the shell-
ing is invariably done and will hold the machine firm.

-1-
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Cotton Gin
(ROLLER TYPE, FAMILY SIZE)

The origin of the plans for this item are found in both India and China,
where it was known as the chuka. The gin is designed for family usage and
is capable of producing about two kilograms of 1int cotton per day. The
device can easily be built from local resources, and is both low cost and
gasily tramsported.

Please send testing results, comments, suggestions and requests for further
information to:

Technical Bulletins

VITA Pubtications Service

3706 Rhode Isiand Avenue

Mt. Rainier, Maryland 20822 USA

3706 [hoce ldond Avernve M Ranes Maryiand, USA 20822



COTTON GIN
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Tools and Materials

Tools consist of those items normally available in the village carpenter shop:
means .of drilling heles /2" diameter, chisels, hammers, saws, and a wood lathe
or equivalent.

Materials can best be obtained by making your own 1ist on the basis of the dia-
grams. All parts should be hardwood, especially the rollers. In the interest of
ecanomy, the plan calls for carving the gears out of the roller shaft itself. A
better approach is to fit twe equally sized gears onto the roller shaft. Such.
gears would be aobtainable from motorcycle or possibly bigcyc:  ransmissions. .

Comstruction
Uetails are covered in the diagrams.
Notes:

f. To not drill the hale for the dowel pin which is te retain the crank arm on
the tapered shaft, until the crank arm has been fitted onto the shaft., The
dowel should fit tightly against the crank arm,

2. You will notice that the c¢rank arm is shaped in such a way as to bend outward
from the cotton gin itcelf, This is done to allow the operator's hand to
clear the protrusion of the tapered shaft as he rotates the crank. No exact
dimensions are required other than the fact that the mortise and tenon joints
be made tightly, and that the crank be 6" in length from the center of the
Tower rolier to the center of the crank handle,

3. The finished gin is shown mounted to a base place with screws. If screws are
unavailable, this conenction can be made via a tapered mortise and tenon ar-
rangement, not unlike the crank arm and lawer raller joint.

4. Some other sources of information indicate that depending on the type of
cotton seed encountered, it may be necessary to use smaller rollers made out
of stgel rod £1/2" diameter, While the design shown in these plans works
best For smooth seed varieties like Sea Island, steel rollers may be neces-
sary for different seed shapes. Other design possibilities include fluted
rollers or one small steel roller (lower) with a large wooden upper rolier,

Operation and Adiustment

Operating the gin is simply a matter of feeding the seed cotton_ iite the rollers
with one hand, while cranking with the other. The rollers shoulc ‘justed so
that they are just touching. Accomplish this by tapping the compr .. 1 wedge
at the larger end, i .
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MAKING COIR ROPE

Thera are many models and types of rope making machines, most of them auto- f
matic, Yirtually all are designed to handle sisal, cotten or other long
fiberad material and are complicated and expensive, Prior to the inventien
of automatic machinery, ropes of all types were manufactured with the use
of simple homemade tools, all of wood.

Y S

Coir (cocenut fiber) is shart, rough, and difficult to handle, but the fin-
ished rope is relative strong, rot resistant, and buoyant in water,

Pleaze send testing results, comments, suggestions and requests for further
information to:

Technical Bulletins i
VITA Publications Service
3706 Rhode Island Avenue
Mt. Rainier, Maryland 20822 USA 11
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3706 Rhode lsand Avenve Mt Raner Maryond, USA 20822
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Yarn: a twisted cord about 1/8" in diameter made up of overlapping fibers.

trand: a twisted cord (the twist is opposite that of the yarn} about 1/2% in
ditameter made up of yarns.

Rope: a twisted cord (the twist is opposite that of a strand) made up of
three strands.

Right Hand Twist: if the rope is hung vertically, the fibers run up and to the
right.

Laft Hand Twist: if the rope is hung vertically, the fibers run up and to the
left.

Fiber Preparation

A, The coconut husks must be soaked in water for a few weeks or until the fibers
can be separated. Try to make the separated fibers as long as possible, The
longer the fibers, the easier it will be to make rope with them,

B. MWhen a large mass of fibers has been collected, it must be combed to straighten
the fibers., Since the coir fiber is short, it may be straightened by hand,

Twisting

Yarns, strands and ropes are all made by twisting fibers. Figures 2 and 3 illus-
trate single and muTtipie twisting reels., Both are designed to be made of wood
with a minimum of tools. Each reel has a strong hook on the business end.

Yarn

One-Ply Yarn: Select a Targe batch of fibers and tuck it under your arm, Station
someone to turn the reel, Take a small bunch of fibers {enough to make a 1/8" dia.
yarn--say 15 to 18 fibers) and tie the end to the hook on the reel., Feed addi-
tional fibers so as to intersperse them with the first fibers (1/2 to 2/3 overlap)
while providing a right hand twist to the yarn. Back away from the turning reel
while continuing to feed fibers to the yarn, Put approximately 12 to 14 turns per
foot of length, When you nave twisted the Tength of yarn you desire, remove yarn
from reel and secure both ends to the ground with rocks, A single yarn is un-
stable so must be prevented from untwisting,

Make a Targe number of yarns tha same length as the one above. For small ropes,
say 4" circumference and smaller, single ply yarns are grouped together to make a
strand, For larger ropes two-ply yarns should be used,
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FIGURE 1

Fiber Combing Board

NOTE:

y
e . 2

Bolt, nail, or tie ends of board to a frame
or bench so that hanks of fiber can be repeat-
edly drawn through and straightened (by the
nails) by one person without holding the board.
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FIGURE 3

Multiple Yarn Twisting Reel
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cord operates spindles.

NOTE: Three yarn twisting hooks twist three yarns simultaneously,

Weight keeps constant tension.

One continuous




Two-Ply Yarn: To make a two-ply yarn, fasten one end of each of two single-ply
varns to a reel hook {A} and prevent the reel from turning, Fasten the other end
of each yarn to reel hooks (B and C, Figure 4). Figuring about 10 turns per run-
ning foot, crank an additional twist into each yearn. For example, if the yarns
were 30 feet long, crank in an additional 300 turns into each yarn. HNote that
the yarns will tend to shorten during twisting. Now prevent the two reels from
turning. Unlock the single reel (A) on the opposite end and carnk a 300° turn
left-~hand twist to the two yarns. The yarns will neatly twist together and when
you are through, each yarn will have exactly the same twist you originally im-
parted to it.

In making a two-ply varn, two yarns with a right-hand twist are over-twisted and
then twisted together with a Teft-hand turn. The opposite twisting action results
in 2 limp stable yarn that can be handled without unraveling.,

FIGURE 4
Making a Two-Ply Yarn
B
==
A "‘_________.——Q:C‘_
e - = '

=

——— o] & | —
=

1. Lock Reel A
2. Crank Additional right-hand fwist into each yarn with reels B and C
3. Lock Reels B and C

4, Unlock Reel A and ¢rank in a left-hand twist (same number of turns as
step 2). Yarns will twist together,

Hote: Step 4 takes out the twist put in by reels B and C.
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Strand

The size of a three-strand rope will be twice the diameter of the strand, For
example, a rope with three strands 1/2" in diameter would be 1" in diameter,
Assume a 3/8" diameter strand is desired. DOrill a 3/8" diameter hole in a
block of wood approximately 6" long and 4" square (Figure 5). Flare the hole
at the ends of the block. Lay out a sufficient number of yarns (single or
two-ply) to fil1l the hole and pass them through. Tie the ends to a twisting
reel (Figure2 or3}. MNOTE: Prior to passing the yarns' ends through the
block, wind each yarn on a separate bobbin, preferably with a number of bobbins
on a vertical rack. This is not necessary but makes the yarns easier to handle.

Start turning the twisting reel with the bicck close to the reel, Impart a Teft
hand twist to the strand while turning, move the non-rotating block away from
the real. The purpose of the block is to form the yarns into a more circular,
uniform cross~section when twisting. When the entire length of the strand has
been twisted, remove the block and reel and secure the ends. The strand is un-
stable by itself,

FIGURE 5 [

Strand Block

3




Rope

A rope is made with three strands in the same manner as the two-ply yarns, Tie
one end of each of three strands to a twisting reel {A--Figure 6), Tie the
other ends to separate reels (B, { & D) placed close together, Prevent reel

A from turning, Turn reels 3, C, and D to put additional twist into each strand.
Make the number of twists the same for each strand. Twist until the strands are
about to kink. Station one perseon at each reel B, C, and D. Place the Strand
Guide {Figure 7) near reel A with cach strand in a groove and the small end of
the guide nearest the reel, Ong person holds the guide steady and prevents it
from turning. Turr reel A to impart a right-hand twist to the rope. At the

same time the strand gquide is moved away from the reel,

It ¥s important to note that the additional left-hand twist imparted to the
strands is what makes them want to wrap around each other to keep the final

rapa fram unraveling, Also, as reel A puts a right-hand twist tg the rope, it

is also untwisting the three strands. For short ropes (say up to 40 feet in
Tength) it will be necessary to add approximately one turn of additional left-
hand twist to each strand {with reels B, C and D) for each turn of reel A, If
this is not done, the strands lose the tendency to wrap around each other to
form a rope, and the rope comes undone when taken from the rope making apparatus.

For rope Tengths of 40 feet and over it is absolutely necessary to put maximum
twist (left hand) to the strands before laying up a rope. The reason is that,
in Tong Tengths, you cannot compensate twist for twist with reels B, C and D as
it cannot be transmitted the length of the rope, and you have uneven lays all
througn the length.

NOTE: When overtwisting the three strands prior to making rope, the reels will
have to be moved together somewhat because the strands will shorten when twisted,
This prevents straining strands.

The finished rope may be treated with wax, tar, or some other preservative to
make it easier to handle and more resistant to rat,

Good luck.
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FIGURE 7
Strand Guide
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Poultry Feed Grinder

FRANK REDEKER

This is a plan for a grinder used to prepare feed for poultry. The grinder
as shown here is relatively easy to construct and was put together using
tocls znd equipment Tikely to be available in 2 large village.

The grinder, cdesigned for use with a small motor, was originally constructed
to respond to & request which came to VITA from Ghana. YITA Volunteer, L. Z.
fagleton, a specialist in poultry marketing at Iowa State University worked
with Redeker, an agricultural engineering student and with Redeker's prcfes-
sor, Wielliard Anderscn.

The prototype machine was taken fo Yucatan, Mexico, where it was adapted to
hand cranking as illustrated.

Please send testing results, comments, suggestions and reaquests for further
information to:

Technical Bulletins

VITA Publications Service
3706 Rhode Island AVE

Mt, Rainier, MO 20822 USA

306 Rhode idond Avenue M Raner, Manyiond, USA 20822




GRAIN GRINDER

3pecially Constructed Parts:

1. Side plates SP#* 7. Lower delivery form LDF
2. Rotor drum (4 1/2" 0.D.) RD 8. Hopper H
3. Stator {from 3 1/4" 0.D. tube) (] 9. Adjustable side AS
4. Rotor face disecs RFD 10. Adjustment link AL
5. Upper delivery fomm UDF 11. Baseboard BB
6. Deflection scoop DS

*As designated on drawing

Standard Items:

12. Rotor shaft: 3/4" diam. and 10 1/2" long.
13. Clamp-bolts {4} 5/16" diam. and 6 1/4" long.

la. L]] H {2) l/ﬁ" diam. " L1} 11} t
Bolts are threaded at both ends. Half an inch of threading for mosc.
Baseboard bolts call for 1 inch.

15. Clamp~bolts (1} 1/4" diam. and 2 7/8" long~(threads to 3/8 inch)

16. Nuts for 5/16" screws (14}

17. HNuts for 1l/4" screws (6)

18. Two suitable 3/4" ball-bearings (with holders)

13. Two actachment screws for the hopper - 3/16" diam. and 3/8" to 1/4" long.

Construction Procedure:

§ide plates (SP}: After clamping twe sultably sized 1/4" thick plates together,
cut and drill the holes according to the docted outline on p. 1, whieh will
provide the pattern. The identity of the two plates is more important than the
accuracy of the shape and the hole positions.

Rotor drum (RD): The rotor drum (RD) is rough~cut as a piece of &4 1/2" o.d.
steel tubing, slightly over 5" long. Mount it on a lathe and face it to a lemgth
of 5. This is the rotor drum.

Drill two rough-cut discs with central holes 3/4" in diam., and weld them
onto the shaft (12) with a space of 4 3/8" between ther. Weld from the inside
only. The shorter end of the shaft should protrude 1 1/2".

Turn thz discs by the shaft on the lathe and trim them to fit the inner
diam. of the drum. They should each be inset by abwut 1/16". The rotor drum
is now a rigid unit.

Stator (S): Face the larger (5 /1/4" o.d.) rough-cut tube to a 5-inch length.
Cut and shape the stator as indicated on p. 1. Avoid twiating it. Most of the
lower semicircle should have its c.d. approximately 3/16" greater than the o.d.
of the rotor drum. The upper 2 to 2 1/2 inches must be suitably flattened to the
degree called for by the diagram.
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Parts 5 (UDF), 6 (DS) and 7 (LDF): These are shown in the assembly on p. 1

and half size on p. 2. They are all to be cut from 1/8" thick sheet and should be
accurately 53" wide. Their lengths are not critical. Shape them as in the
diagram on p. 1. The welding on of the clawmp bolts is postponed till the

initfal assembly. (The stator (S), upper deliver form (UDF), and deflection
scoop (DS) are to have clamp bolts (CB).)

Hopper {H): 1Is to be shaped as indicated on p. 2, with the dimensions showm

on p. 1. Holes for the fwo attachment screws may be of 3/16" diam. and counter-
sunk with centers about 1/4" from the lower edge. The adjustable side (AD) is
to be 2" wide (9).

Adjustment links (AL): Cut from 1/4" thick steel as shown on p. 2 (full size).
Round off the 1 1/4"~long end by grinding or filing to approximately 5/14"
diam. and thread it for 5/16" nuts. The lug (L) should be made ready with a
11/32" hole centered 3/8" from its lower edge. It may be 1" wide (perp. to
the figure). 1Its upper edge should be suitably shaped for welding to the
stator. LIt projects {at the left) 7/8".

Bagebhoard (BB}: May well be made of wood. The length may be 12 to 18" as
needed o accommodate a 1/3 h.p. motor.

Inicial Assembly:

a. All the parts shown on p. 1 except the hopper and the UDF, and the second
nut on AL are clamped in their proper positicns against the 5" width. - The
bolts should project equally through the two side plates.

b. Make positioning weld-attachments for the clamp bolts onto S and DS, and
for L on §,

¢, Declamp enough to remove the baseboard and AL, and put in UDL in a reversed
position (its upper tip projecting outward). Tighten again and make
positioning welds for the LDF on 5 and the UDF on its clamp bolt.

d. Disassemble and complete the welds (W). In the hopper the clamp bolt may
be welded onto AS directly in one operation.

Final Fittings and Adjustments:

2. In the middle region of the head formed by the welding of the clamp bolt to
S, flatten the "right" side to make a face parallel to the vertical line (VL).
Drill and tap out two holes for the hopper attachment screws (19) as
indicated on p. 2.

b. Using surface hardening rods, weld on the ridges for § and RD. Check the
direction of turn with motor. (see p. 3)

c. HMount the rotor in the lathe and reface both edges of the drum, leaving gaps
of about 1/64" to allow fr=e turning.

d. It will probably be necessary to grind down the weld ridges to a near
uniform height - say about 3/64"™. The final adjustments and trials afcer
mounting with the ball bearings are matters for the person making this
grinder to handle. Suitable pulleys will be needed.
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Scheme of welded ridges
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FEED GRINDER ADAPTED FOR HAND CRANKING
Initial Use:

*I think the grinder £1ills z need, especially for grinding grain for
animals."

FRONT VIEW

Front cover
removed=--note
weld beads on
rotor.

Adapted with
hand crank on
shaft outside
{motor) pulley.
Grain chute has
been lengthened.

TOP VIEW

Ground grain
drops into 3/4

bbl. Front
guard replaced
by a board.

Because the user needed the grinder for limited application, the hand crank
was added. Tt was mountad on a 55 gallon drum but could be mounted and a kag
placed underneath to catch the corn. When the hand crank is used, the corn
ray have to be ground twice. This sccurs when the rotor drum moves slowly:
some grain is likely to drop back and fall behind., This can be avoided by
adjusting the chute and by driving the rotor at a steady, fairly high speed.





