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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 waking chain link fencing. The
machine here is designed to produce fencing up to 244 cm (96") but 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 rodified to
take Targer 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 is 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

306 Rrode Isand Avenue M Ranier Monyiand, USA 20622
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TOOLS
ar Adjustable wrench
' . :: (for wood and metalli' Pliers
CHAIN-LINK FENCE MAKING MACHINE prill (for wood and meta ) Vise
serewdriver File
| Hammer
MATERIAL !
ITEM PIECES DESCRIPTION CENTIMETERS INCHES
Weooden Parts . :
1 4 Wood : 5 x 10 x 15 2 x4 x6
2 1 Wood S 4 x 30 x 305 11/2 x 12 = 120
3 1 Wood : 2.5 x 10 x'262 1l x4 x 103
Metal Parte ' bl ! |
4 1 Steel plate 0.3 x5 %35 1/8 x 2 x4
s 1 Iron rod 2.5 dia x 78 1ng 1 dia x 31 1lng
6 1 Angle iron 4 x4 x 14 Ing x 0.3 thk 11/2x11/2 x5 1/2 Ing x 1/8 thk
7 1 Steal pipe 5 ID ¥ 6 0D % 17 1ng 2 Ibx 2 3/8 OD x65/8 Ing
8 1 Strap iron 0.3 x 2.5 x 15 1/8 x 1 % 6
*g 6 Steel washers 2,2 IDx 3.50D%x 0.6 thk 7/8IDx 1 3/80D x 1/4 thx
*9p 3 Steel washers 2.2 IDx 2,90D x 0.6 thk 7/8 IpDx 1 1/8 OD x 1/4 thk
2gc 3 Steel pipes 1.3 1D x 2,200 % 2.1 Ing 1/2 IpD x 7/8 OD x 13/16 lng
»y0) 3 Steel rod 3.5 dia x 1.8 ing 1 3/8 dia % 3/4 1ng
131 1 Steel pipe 2.5 ID x 3.5 0D x 12 lng 1IDx13/80Dx5 Ing
Metal Fasteners
12 5 #12 wire 0.2 dia x 15 1lng .08 dia x 6 1ng
13 4 Round/hex-head bolts with 0.6 dia x 16 lng 1/4 dia x 6 1lng
4 nute, 4 flat washers
and 4 jockwashers -
14 5 Round/hex-head bolts with 0.6 dia x 5 lng 1/4 dia x 2 1ng
6 nuts, 3 flat washers ro . ,
and 3 lockwashers o _y " ' ,
15 4 rlat washers 2.5 ID % 3,5'0D % 0.2 thk 1 I0'% 1 3/8 OD x 1/16 thk
16 4 #12 wire 0.2 dia x 5 Ing .08 dia x 2 'lng
17 24 Common nails 5 Ing (N 2 lng
*18A 3 Round/hex-head bolts with 1.3 dia x 3.8 1lng 1/2 dia x 1 1/2 1lng
3 nuts and 3 lockwashers
*188 3 Round/hex~head bolts with 1.6 dia x 1.9 lng shank 5/8 dia x 13/16 lng shank
3 nuts and 3 lockwashers & 1.3 dia'x 1.6 lng thread & 1/2'dia x 5/8 Ing thread
i9 3 washers 3.20Dx 1.3 IDx 0.2 thk 11/4 0D x 1/2 ID x 1/16 thk
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Crank
on Wheet

d bleck bored fon Spinat groove 3/16" wide cut 4n
?ﬁhfﬁgzz. iéea&gng bgoché pipe, To mark spinal, cut stndp

_ _ : : - 04 heavy papen 3 1/8" wide and
mey be wsed, 4§ available.) whap around pipe.

diagnam will make fencing with
4" guuh; 1.1/2" pipe, used with
1 1/2" strap inon, will make
fencing with 3" mesh.

Woven-Wine-Making Machine

For making "chain £ink" type
woven wines, (Pest fon use with
¥14 on #12 wine,)

AA’“ Scafe:

]/4" s I

\ 1 Shaﬂ't Smp Iﬂ_on’ 1/2" x 2"
/ > H "
Galvanized pipe, 2" x 8 1/2"
Wonk Bench Note: 2" pipe, as shown in this
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An abstract of the fence-making machine as it appeared in "World Neighbors

in Action."

A A shart length of
galvanized pipe, on
which you will cut
e tpiral.

Four blacks of woad, far use in mounting
the parts on a work bench.

fy
C'c—@o

-1

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

A arank E
for twisting
*he wire into

w spirgi.

Three small pulley sheoves,

e e e e

— -~ 3 —3

F arranged in @ row, to put
tension on the wite as it

feads off the roil.

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

ings in the mesh. A 2-inch pipe wiil 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 steél or strap iron, [t

must be tough enough so that it wiil not tend to twist
cut 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 bjocks are clamped together.
A hole 2-1/4 inches in diameter is bored hotizontally,
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 Jocknut. A 6-inch strap iron is also drilled with three
1/4-inch holes to match the holes in the blocks. {(See
Figuee 3 on page 5).

The crank may be made from a 1-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 &
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 especial!y im-
portant. A 1-1/2 or 2-inch diameter is a good size 0
use.
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(Top View)

Blocks “'C"

which hald the
cromk in place. ¥

\

Piﬂﬂ wpr

with spiral sloe,

FIGURE 2: This Is How You Assemble The Parts

. Note the Cerresponding Positions of the Farts Pictures inA Figure 1.

Steel Plate "B’ which

turns inside the pipe. This
combinotion forms the
“hending head™.

"B?”afnﬁ\“:;ﬁ”‘\‘{ T

Pipe o crank handle
aliows it to turn freiy
in the hand,

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 and bolt on tap prevent

the pipe from turmning. (See Figure 3 on poge &)

The ports are assembled by bolting the biocks “C' and
“[* to & sturdy. narow table or work bench, as shown
atove. If sueh a work bench is not available, it may be
constructad for this purpose. The top of the bench should
be made of 2 plank 1 foot wids, 10 feet long, and 1-1/2
inches in thickness. ’

As the wire feeds off the supply roll, it goes first
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
crank is tumed {clockwise} the wire winds around the
steel plate or "*bending arm™, follows the spiral slot, and
is forced out the other end in the form of a flat spiral.
When the spizal strand reaches the desired length, it is
eut off with wire~culting pliers. The first strand is held in
place while the next strand winds itseif around the first.

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

Wire hooks are arranged along the edge of this board, and
are used to hold the finished section of wire in place,
while each succeeding strand is being made. This arrange-
ment holds the lencing up oif the table, so that 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 on 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; simpiy lcosen the two ends
of one of the strands and tumn the apiral backwards out of
the feacing.
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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

hoerizontaliy.
X A gi‘-‘h-ii\

- FIGURE 1

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

\'Agﬂu"\

g

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

DIMENSION CENTIMETERS INCHES

. R a 5 2
ﬁ$h 4 ¢ l 1'!" B 1 3/8
C 0.5 3/16
- 3[‘- D 21 8 3/8
E 3.2 11/4
FPIGURE 3 F 0.5 3/16
G 16 6 1/4
S
I 11
J 5 1 7/8
K 14 5 5/8
L 13 5 1/4
M 38 15 .




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

cles.

FIGURE 4

e G- G- 0 Sem- (3/16") wide

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

= heavy paper 8cm (3 1/8")
e Wid@ and. wrap around
pipe. Drill O.6cm
(1/4") diameter hole

in top of pipe.

FIGURE 5




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

f

-+  + o+

’k- k%

FIGURE 6

7 Form hooks (11)}.

‘;“ 0.3em(1/8%) ID eye
F R m——t

<5
s
T
T
- 4

FIGURE 7

8 [Orill 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
hold its original shape much better and the uncut part will not interfere with
the cperation of the machine.

Alternate method of c¢rank construction.

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

Alternate method of constructing tension-assembly.

A very simple and suitable tension-assembly can be made with weoden 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

gn
>0 cm-'! (-Fegs

o 0 Br— Top View
o it (3|8 cm)
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 pessible, 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 (2-9R & 1-9B) each) with bearings {9C)
as shown; file bearing (9C) lengths so that assembled sheaves will
revolive sungly; 9A and 9B may each be built up of series of thin
washers, if necessary.

DIMENSION CENTIMETERS INCHES -

N 5 2 _
o 3.2 11/4 93
P 1.7 43/64- )
1’ 0.6 1/4
g 2.9 3 1/2 -
T 2.5 i N7z
U 4.4 1 3/4 |
v 1.6 553
W 3.5 1 3/8 . . )
X 1.2 1/2 § |
ZC
98_
PIGURE 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 fis:

2 5/8" 26.7cm) wide for 1 1/2" (3.8cm) pipe
3 1/8" (8cm) wide for 2" (5cm) pipe

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

Using a hacksaw, cut along this line, 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.

et

P

"FIGURE 12

Bearing pipe 0Ds in Figure 12 may have to be filed slightly so that sheaves
are snugly free-turning.
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Tension-Adjustment Assembly for use with Wire-taking Machine

(Any system which puts tension on the wire as it feeds grom the
supply rnoll info the machine would be satisfactory. If has
ceewvied fe me that {1 might be simplern fo pass the wire befween

P - miad emnasnd PRSP ¥ AP
d with nubber and pressed togethenr.)

Nuts for adjusiing pressurne

Bl

V-grooved pulleys, about 2" dia.

P s ia BESS ey %‘%—‘
\ To spiraling machine
11
Lt i

Stnap-1ron frame




2. Assemble bending-head assembly.

Hole

FIGURE 13

i

--n—"'a

Crankshaft 0D 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
snugly free-turning inside pipe.

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

2bove floor,
@ oy
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PICURE 16




Spinating Assembly

\ Hooks

2" x 3" pieces to hold
wine up off top of bench

fi

Kl i A

Tension

Adfustment
Assembly

| N
[~

AN

» '_f
ORRRRLLSEK

*,
X

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

Additional Note: 1t 4is advisable to Lubricate
both the spinaling assembly and the tension-
adjustment assembly oceasionally with a strong
solution of soap and water.

\tl'on.k Bench

Finished wire accumufates
on nollf hene




OPERATION

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

roll of completed fence (on £loor) 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 is complieted, move hooks to that strand.

5. 5cm (2") 1D bending-head pipe used with Sem (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 Tubricant for the bending-head because it does not leave
the fence dirty as does oi1 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.




