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AGRICULTURAL EQUIPMENT AND TOOLS FOR FARMERS DESIGNED FOR LOCAL CONSTRUCTION

No. 4

“"KABANYOLO™ TOOLBAR

Bntermediate
ed!ndogy Davelopment Group Ltd

nell Hovae, 25 Wilton Road, Lordon W1V 1.8,
T I ph ne 01-82A4 £791.4




.- DEVELOPED BY: ‘Based on the "UNIBAR" develuped and made by A.R. STOKES,
T TR Project Bquipment Ltd., Newton Tony, Salisbury, U.K., with
local modifications by L.J. Clarke, Makerere University,
Ugands.

DESCRIPTION: This multi-purpose toolframe is shown in plan and side
RS views with a plough stem attached. When fitted with the

fe frame it can be used as an adjustable-width 3-tine

cultivator/weeder.

The toclframe is fabricated from mild steel flat, pipe, bar,
channel, angle and box section materisls. A simple skid
is used instead of a depth wheal.

Pigures in brackets are in millimetres.

Note:

ANTITY ITEM DESCRIPTION

A MAIN FRAME 1 Of 239 (63) internal diameter, 4" (€.3) thack
wvall wild steel pipe, 36" {965) lonz.

B REAR GHANNEL 1 Of 3" x 13" x " (726 x 38 % 6.3) mile stest
SECTION chennel section, 7% (1728) 1long.
C  SIDE FIEC: 2 Of 2" x g" (51 x %.5) flat mild steel, 15"
( }61) 1°nﬂ:a
D  FRONT CHANNEL 1 Of 3" x 1aft x 2" (7€ x 38 x 6.3) mild steel
SECTION chrnnel section, 62" (1é5) long, 2 boles wmch

21 (19) diameter drilled 1 {35} apart,

E  HANDLE SIDE 2 0f " {19} internal aiameter pipe, 46"
PIECE - (11£8} leng.
F HANCLE BRACE 1 Of 1" = " (25 % 9.5) flat milid steel, 12"

(230) long.

G HANDLE BRACE 1 Of 1n x ﬂ" (25 x 9.5) flat mild steel, 3%
(229} long.
H YANDLE SILE 2 OF 1" x £" (25 x 2.5 flat milc steel, 43"
BRACE (114) long.
J SKID CLAMP 1 Of 1" (25) internal dizmeter pipe, 4% (102}
long.
K SKID 1 GE 1" (7o) dimmeter mild steel round oar, 237

(655 ) long-

L STEM HRACKET 1 Of 2" x 2" x §'" (921 x 91 x 9.5) mild steel
angle, 6" {152) long.

M FLOUGH STEM 1 Of 22" x 47 (6% x 19) flat mild steel, LB4%
(470) long.




“PLOUGH STEM/
CENTRE TINE
BOLT

SIDE TINB

SIDE TINE CLAMP

BOLT HOLE

"¥* FRAME

CENTRE TINS

CENTRE TINE
BRACKNT

BOLT HOLE

HITCH ASSEMBLY
HITCE PIN
HITCH HOOK

HITCH PIvOY
FIECE

1 her tine

£" (16) diameter milcd stesl bolt, 13" (38)
or 5" (89) long as required.

Make one left hand tine and one right hand
tine. 1Use shuroa of choicsa,

Each made from two 3" (76) length pieces

of 23" x 23" x 3" (63 x 65 x 6.3) angle iron
of section dimensions to ensure a sliding
2t on the *.' frame.

#" (9.5) dameter hole drilled through tine
foot for share attaciment bolt. Tine of 13"
x £" {58 x 19) rectapgular section mild
steel.

Made of 2" x 2" x " (51 x 51 x %) square
hollow section mils steel, iwe g¥ (16)
diameter holes drilled through the front end
for boltiny: to item B. :

When used with the "Y' frame the ceatre tine
is attached to the main frame by two g§"
(16) diameter bolts 3" (89) long.

Of 2" x 2" % §" (51 % 51 x 9.5) mild steel
angle, 6" (152) long.

8" (9.5) diameter hole drilled through tine
feot for share attschment bolt., Tirne of
14" x £" {38 x 19) rectansular section alld
steel. .

Made of mild steel, hitch height adjustment
provided by holes in front channel section
{item D).

of 2" (19) diameter milc steel round bar.

Yade of g™ (16) diameter mild steel round
har.,

Welded to hitch hook, each of 23" x 13" x g"
(63 x 32 x 9.5) flat mild steel.
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AGﬂICULTURAh- EQUIPMENT AND TOOLS FOR FARMERS OESIGNED FOR LOCAL CONSTRUCTION

No. 5

- "CHITEDZE RIDGEMASTER"
| "TOOLBAR

EIniaermedlelte

t eChnObgy Developmant Graup Lid

Parnatl Hause, 25 Whiton Road, London SW1V 18,
Telephons D1-824 5791-4




"CHITEDZE RIDGEMASTRRN TOOLBAR

DEVELOFED BY: G.D. Horspool, Chitedze Agricultursl Reegearch Staticn,

Mslawi.
iy DESCRIPTION: This multi-purpose toolbar is shown in side and plan views
:f'_ ‘ with a plough body attached, but a ridger or cultivator

can also be fitted to the vertical beam.

The unique design feature of this toolbar is that it
combines lightness with adequate structural strength, the
main parts being fabricated from rectangular hollow section
(R.H.S.) mild steel.

Note: Figurea in brackets mre in millimetres.

x 3/16" (5) thick wall mild steel tube into
position.

KEY 1:
ITEM NAME QUANTITY " ITEM DESCRIPTION
A HAKE FLATE 1 Plate of 2" x 13" (6.3 x 38 x 38) mild atesl
angle iron, parts a and b cut off and welded
‘on top, with plate support of 2" x 1n
(50 x 25) R.H.S. steal.
B CENTRE HITCH 1 Two plecea of 2" x 1" (50 x 25) R.H.8.
welded together at right angles,
'+ HORIZONTAL EEAM 2 Fach of 2" x 1" (50 x 25) R.H.S. steel,
. D WHEEL ASSEMBLY 1 Of 2" x 1" (50 x 25) R.H.5. steel welded to
: 2" x 2" {50 x 6.3) 'U' shaped wheel support.
E VERTICAL BEAM 1 Made from two pleces of " x 1% (50 x 25)
R.H.S5. steel welded together.
F HANDLE STAY 2 Each of 1" x 4" {25 x 6.3) section mild
steal,
G HANDLE 2 Each of 14" x 5/16" (32 x B) section mild
atael
| HITCH ASSEMBLY 1 Of g (16) diameter mild steel rod.
' J WHEEL 1 7" (178) diameter cast¢ iron wheel running
. on tush of 9/16" (14) internal dlameter
s and 3" (i2.5) diameter bolt.
K BOLT HOLES All belt holes in R.H.S. steel fermed by
drilling 1" (25) through R.H.S., inserting
bush of 1" (25) ocutside diameter x 3/16"
(5) thick wall mild steel tube, welding into
position and grinding flush.
o L BOLT HOLES Formed by welding 1" (25) outside diameter




A1l open ends of R.H.S. &6teel capped with
3" x 1" (3 x 25) wild steel flat, welded
and ground to a bevel edge,

ITEM DESCRIPTION

“CHITEDZE" MK III View showing des=ign modifications and parts

———— T OLBAR of cultivator attachment.
a2 HAKE PLATE Plate made of 3" (12.5) thick fiat mild
&toel instead of angle iron.
B2 CENTRE HITCH Made of one piece of 2" x 1" (50 x 25) R.H.S.
ateal.
L2 BOLT HOLES 3" (12,5) diameter bolt holes drilled

through &" (9.5) thick flat mild steel
welded to horizontal beames.

P CULTIVATOR MAIN Made of 2" x 1" (50 x 25) R.H.5. ateel.
FRAME

Q CULTIVATOR TINE Made of 2" x 1" (50 x 25) R.H.S. steel, 187
BAR (457) long.

R CULTIVATOR TINES Fabricated of mild steel for front or rear

fitting as required.
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T COiTORAL EOLIWENT AND TOGLS FOR FARMERS DESIGNED FOR LOCAL CONSTRUCTION

PROTOTYPE MULTI-PURPOSE
OX-DRAWN TOOL

usa, 2b Wil R d. London SW1V 1J5.
pi'l D 3285?9




'DEVELOPED BY:

DESCRIPTION:

q

[ o bl

= oo M @\

BROTOTYPE MULTI-PURPOSE OX-DRAWN T

A.R. Stokes, Northern Region Re&earch Station. Samaru,
Nigeria.

This tool wos one of & series built by the engineer, Mr. A.R.
Stokes, in a research programme aimed at assisting the small
farmers who grow their crops on ridges in Northern Nigeria.

The share is adjustable to allow different soil cultivation
operations to be carried out. In the design shown, the
share angle gettings_obtainable with the beam horizontal are
40°, 55°, 720° and 8s° approximately.

On the comparatively heavy soils at Samaru, the multi-purpose
share wag used for ridging, splitting ridges, cross-tying,
weeding and breaking capped soil in the furrows. The tool
frame was designed with an offset beam to avoid blockage when
liftiag groundnuts.

This tool was a prototype but does show a considerable amount
of ingenuity, and the fabrication methods illustrated shou™d
be of value to field extension personnel in promoting various
ideas on local construction of agricultural equipment to
assist farmers in developing areas.

Note: Figures in brackets are in millimetres.

1TkM DESCRIPTION

Multi-purpase share cut from an old plough disc,

Main bean of 1" (32) nominal bore pipe, the front.end of the
pipe flattened to facilitate fitting the hitch bracket.

Rear view of the tool showing the offset beam.

Rear brace piece of #"' {19) nominal bore pipe.

Handles and auxiliary frame pieces of 1" (2%) nominal bore pipe.
Handle-height adjuastment clamp bolts.

Handle bar clamp sleeves of 13" (32) nominal bore pipe.

Hitch brackets made of 3" (9.5) thick mild steel, bolted
together through the main beam.

Shure attachment plate of " (6.3) thick mild steel.

Share plate support of 3" (12.5) thick mild steel, with 3"
(12.5) diameter nL2les for adjusting angle of share.

Rudder support made from two pieces of 1" x 1" x g (25 x
25 x 3) mild steel angle.

Rudder of 3/16" (5) thick steel, secured with £" (9.9)
diameter bolts.

Beam attachment plate of 3" {12.5) thick mild steel.

Rear/side view of tocl showing the share assembly.

- .70lts of %T.(lz'fl diameter for securing beam attachment plate,
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CLOD CRUSRHERS, TWO DESIGNS

No. 10
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CLOD CRUSHERS ( TWO DESIGNS )

IEVELOPED BY: R.B. BROCKBANK, Bunda College of Agriculture, Malawi.

DESCRIPTION: These two simple and cheaply-constructed implements
are used for reducing the size of clods in cultivated
land prior to ridging up the soil. They are made
principally of 'gum' (Bucalyptus species) poles.

Type 1 The roller gangs are built up from short pieces of
pole, each drilled and grooved so that when fitted
onto the steel bar axle they rest at an angle of
approximately 60° to each other. The poles are mounted
on their axles with sufficient play to provide a self-
cleaning effect. This implement is provided with
additional weight by either ballasting the frame or
fitting a seat on the frame for the operator.

Type 2 This model conaists of short pole pegs attached in a
staggered formation around the circumference of a
single heavy log roller. The pegs need to be drilled
before nailing to avoid splitting. Steel bolts,
sharpened at the ends, of #" (12.5) to £" (19) diameter
are driven into the centre of each end of the roller,
to which the draught ~hains are attached. A swingle tree
tree is fitted to the roller draught chains.

Note: Figures in brackets are in millimetres.




Q

TYEE 1.

NAME QUANTITY
FRAME SIDE MEMBER 2
FRAME END MEMBER 2
DRAUGHT CHAIN 1

REAR ROLLER FEGS As required

ROLLER AXLE 2
FRONT ROLLER As required
PESS

TIPE 2.

NAME QUANTITY

ROLLER 1

ROLLER FEGS As required

DRAUGHT 1
CHAIN

ITEM DESCRIPTION

Wooden plank 4" x 1% (102 x 25),
4Q" (1016) long.

Wooden plank 4" x 1" (102 x 25),
30" (762) long.

Mild steel link chain of convenient
length.

Eucalyptus poles each g% {223)
1ong.

£ (19) diameter mild steel bar.

Eucalyptus poles each 12" (305)
lonSa

Diagrgm showing roller pegs mounted
at 60" toc each other.

Viow showing a reller peg, Each
peg has gronves cut at 60 on both
sides.

ITEM DESCRIPTION

Eucalyptus log, 15" - 18" (381 to

‘457) in diameter, 6™ ~ 48v (914 to

1219 ) long -

Eucalyptus pegs, 2" - 3" (91 to 76)
in diameter, 3" (76) long.

Mild steel link chain of required
length.
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OX-DRAWN TIE-RIDGER,'WEEDER IMPLEMENT
(FOR ATTACHMENT TO “EMCOT" RIDGING FLOUGH)

s . DEVELOPED BY: A.R. STOKES, Northern Nigeria.

W DESCRIPTION: This implement is designed for attachment to the "Emcot" ox-
drawn ridging plough, a 3" (12.5) diameter bolt (of sufficient
length) with lock nuts being used to hold the ridger handles

. to the plough beam, allowing the attached implement to pivot
freely.

This attachment can be used for crosstying when ridging is

carried out, and for crosstying and/or weeding after the

ridging operation. During field use the implement handle is
raised, then quickly dropped, every 6' to 9' or as required,
lesving a crosstie of earth and/or weeds in the furrow.

On certain free-draining soils in Africa, the use of this

implement has:

(1) increased crop yields by up to 100% where planting on tied-
ridges was compared with planting on the flat;

(2) reduced the labour requirement for the combined land
preparation and weeding operations by 60¥ when compared
with cultivation by hand.

Note: Figures in bracketa are in millimetrea.

KEY: =
. ITEM MAME QUANTITY ITEM DESCRIPTION
A HANDLE 1 of 3" (12.5) internal diameter mild steel pipe.
B ATTACHMENT 1 Made of ome piece 2" x " x 11" (51 x 6.3 x 279)
BRACKET mild =teel.
¢ SLEEVE 1 Oof 11" (38) internal diameter mild steel pipe 3"
(76) lor~, fitted with 4" (12.5) diameter
locking holt.
D EEAM 1 Of 1" (25) or 13" (32) internal diameter mild
atesl pipe.
E FIVOT BOLT 1 2% (12,5) diameter hele to take pivot/attachment
HOLE bolt.
* F BRACE 1 of g" (9.5) diameter mild steel round bar.
G EEARE SUFPORT 1 Of 7" x 2" x £ (178 x 51 x 6.3) mild steel.
* PLATE
H SHARE 1 An old plough disc of 22" to 24" (559 to 610)
diameter, cut in half for share.

J REAR VIEW OF Showing methed of securing the beam D to share

e SHARE gupport plate G.

. K BRACKET 2 Bach of 1" x 1" {25 x 25) mild steel angle ironm,

2" (51) long, welded to D and G.
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“L.D.C." WEEDING ATTACHMENT
FOR "EMCOT"PLOUGH




RER “I .D.c." m_nya " AﬁAc ——

(FOR_USE ON "ENCCT* RIDGING FLOUGH)

Industri:* Development Cantre, Zaria, Nigeria.

Thie attachment enables weeding in ridged row crops to be carried
out by animal powsr instead of hy hand.

The plough, with weeding attachment, can be pulled by a single
ox or two oxen.

The tool etandards ¢an be adjusted for height, and alse for width
aceording to the row spacing. The weeding knives should be
positioned to run close to the plante without damaging the roote,

NHote:

and arould dig deep enough to cut dowt the sides of the ridges.
The sides of the ridges are remade by the ridger body followlng
behind.

Figures in brackets are in millimetires.

ITEM NAME UANTLTY ITEM DESCRIPTION
A MAIN FRAME 2 Each made from one piece of g" x 2" x 48" (9.5 x
51 % 1219) milg steel.
B MAIN FRAME 2 Bach of §" x 2" x 20" (9.5 % 51 x 508) wild
BRACKET ateel, riveted or welded to malin frame.
L FOSITIONING 2 Each of g* x 1" x 2" (9.5 x 25 x 51) mild steel,
BLOCKS welded or riveted inside rear part of main Irome
to fit on I~beam of t.e plough.
D  MAIN FRAME 2 Each of " x 2" x 6% (5.5 x 51 x 152) mild steel,
CLAMP PLATE held together by two 3" (12.5) diameter mild steal
bolis 35' (89} long.
Dl FRAME BOLP 1 Of 3" (12.5) diameter mild steel, 23" (63) long.
E  TOOL STANDARD 2 Each of 1" % 1" (25 x 25) mild steel square bar,
16" (406) long.
F TOOL STANDARD b Each of ¢" x 2" x 5" (9.5 x 51 x 127) mild steel,
CLAMP FPLATE Each pair of plates held together by two %
(12.5) diameter mild ateel bolte, 3" (76) long.
G WEEDING KNIFE 2 Made of #" (6.3) thick high grade steel;light
car spring or old raitlway sleeper is suitable.
H KNIFE TEMFLATE 1 Make one full aize in sheet metal and use as a
pattern for cutting out the knives,
J KNYFE BOLT 4 Each of #" (%.5) diameier miid steel, 2" (51) long.
Note on making the weeding knives:
(1) Cut out a piece of metal to the shape of the template H.
{2) Draw out the leading edge, as indicated by the dotted line in H, teo
make it sharp.
(3) Bend the knife material to a right angle, with the corner rounded (as
shown at K) as this will help to avoid damage to rootes when cultivating
close to the plants.
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JADJUSTABLE-WIDTH ‘V-DRAG' DITCHER/BUND FORMER

United States Department of Agriculturs, Soil
Conservation Service,

This implement is used for making irrigation ditches, and

can also be used to construct low-height contour bunds
for border irrigation.

When making earth @itches for conveying water to crops or
drainage channels, a furrow is first opened with a plough
(running down and back the required number of times
according to the depth required) along the line of the ditch.
The V-drag is then used with the runner board riding in the
furrow bottom, the crowder board deflecting the soil side-

Weight can be added by the operator standing on the

runner board. The depth of cut can be increased by placing
additional weight towards the front of the implement and/op
lengthening the hltch,

when using the ‘'V-drag' to construct contour bunds for
irrigation, a plough ie run down and back twice, throwing the
aoil into the border line. The implement is then run down the
line, the crowder board pushing the eoil into a ridge.

Several passes are made in each direction until the required
aive of ditch ar border has been formed,

Note: Figures in brackets are in millimetres.

SOURCE:
DESCRIPTION:
ways.
Y
ATEM Nane
A METAL CUTTING
oI ™
B RITCH
¢ HINGES
D HANDLE
E CROWDER BLOCK
) 3 CROWDER ROARD

QUANTITY ITEM DESCRIPTION

1l 12" (305) x 12" (305) heavy sheet metal.

1 ' " x 2" x 36" (9.5 x 51 x 914) strap iron,
with 4" (19) round 21" (63) diameter hitch
rinso

2 3% (76) surface hinges.

1 13" x 23" = 54" (38 x 63 x 1372) hardwood.

i 12" x 2" (305 x 51) triangular section
hardwood.

1 2" x 12" x 72" {51 % 305 x 1829) wooden
board.

1 2" x 6" x 36" (51 x 152 x 914) wooden board,

1 2" x 6" x 48" (51 x 152 x 1219) wooden

board with holes drilled at 6" (152) inter-
vals for implement-width adjustment.




12-

J SPREADER HI.OCK 1 4t » Em x & (102 x 152 x 152) wooden
block.
X RUNNER BOLRD 1l 2" x 12" x 132" (51 x 305 x 3353) wooden

board. Bottom edge may he protected with
2" x 2" (51 x 51) angle iron if desired.

L HANDLE SUPPORT 2 $" x 2" x 10" (9.5 x 51 x 254) strap iron.
M SPREADER BOARD END 4 " x 12 x 8" (9.5 x bk x 203) atrap iron.
END PIECES

BOLTS AND SCREWS.

QUANTITY SIZE PURFOSE

3 " x 37 (9.5 x 76) Hitch ring to rumner board.

3 A" x 41 (6.3 x 102) Crowder block to runner board.
16 i x 24" (6.3 x 63) For surface hinges.

8 2" x 23" (6.3 x 63) For handle supports.

& " x 7" (9.5 x 178) For epreader block.

2 % x 7 (12.5 x 178) For spreader board pivets,

& " x 7 (9.5 x 178) For epreader board end pieces.
6 3» x 5¢ (12.5 x 127) For apread adjuster board

. 40 Tunner.
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Parnell Hause, 25 Wiitan Road, ¢ sndon
Telaphone 07-424




SLED-TYPE GORRUGATOR/ IRRIGATION-FURROW FORMER

SOURCE: Dnited Statee DTepartment of Agriculture,
So0il Conservation Service.

DESCRIPTION: Th2 function of this implement is to make small furrows,
or cerrugatiops, for distributing water over a field.

The corrugations are run down the slope of the land. Thia
inplement can be used after the fisld hag been btroadcast
se9ded or before row-crop planting.

For meximum water carsiing capacity, the inside surfaces of
the corrugations should be compressed and smooth. To achleve
this, ballast can be ad’ad to the implement as required.

The spacing of the corrugations will depen: »yen how rapidly the
the vater moves laterally through the solil. Toe lighter the
aoil texture, the wider spart the corrugations can be.

The implement deaign shown can be modiflad in aize to suit
animal-draught or tractor-hitching &s requirasd.

Note: The figures in brackets are in smiliimaires.

: KEY:
. ITEM QUANTITY ITEN DESCRIPTICN
' A DRAUGHT SHAFT 1 i x 6" {102 x 152) wooden baam u

desired length.

B RUNNERS 4 b x 61 (102 x 152} hard wood, 75" (1829)
long., Steel points can be fitted to the
leading ends.

H CROSS BOARDS 3 2" x 12" x 102" (51 x 305 x 2591)
wooder, board. _
b SHAFT CONNZCTOR 2 b o 4 x 48t (102 x 102 x 1219) wood,

leading end reinforced with ' x 4" x 16"
(6.3 x 102 x 406) strap iroen. :

E CLEVIS 1 " x 23" x 12" (6.3 x 63 x 50'%; atrap
. iron.
P SHAFT STRAP 1 2" x 14" x 36" (6.3 x 38 x 914) strap
iron.
G SHAFT BRACE 2 " x 2" x %" (6.3 x 51 x 914, strap iron.
H CROSS PIECE l C ke y oy 3w (102 x 102 x 864) wooden

beam, reinforced with £ x 4" x 16" (6.2,
x 102 x 406) strap iron at each end.




BOLTH AHD SCREZWS

QUANTITY

‘.k'-az-qm

2 %" (16) dismeter steel screw,
1z {305) long.
sz PuRFOSE

e x 8" (19 x 203! . witachirg *.wmimal-dravght!
Acubistsaa to cimvis.

" x 6" (9.5 x 152} Qavie to draught shaft.
M x 6" (12.5 x 152) Shaft to cross piecs,
2" x 8" (9.5 x 203) Shaft comnectore %, -voss boards.

5/16% x 8% (8 x 203) Crose boards to runners.
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MATERIAL : 14" GALVANIZED IRON TUBE {G.I.)

K A
(Y m ) ®

PART B. NO. OFF : 2

21" >

3g" 39

% 40% )}
- N AP .

K"“ 3" RAD. |
\, > . PART C. NO. OFF 3 1
TRUE LENGTH : 80"

PART h. MNO. OFF : 2
TRUE LENGTH : 69"

FRAME ASSEMBLY : WELD ALL JOINTS AT ARROWS AS SHOWN




e .

AND " CONDUIT TUBE

Q)

-

rAaN 0

4

g <

£
-

STANDARD BICYCLE BEARING: COG 7" {# WITH PEDALS

_ - SEAT AND PEDAL FRAME
- 30" ALL JOINTS TO BE WELDED
AS SHOWN. 27
/ NQ. OFF : 1 COMPLETE FRAME
LY “_h l - .
. ] I
K_ &" ﬁ ﬁ 35" "'
3 44" >

FRONT
SLEVATION

WELL

PEDAL BEARING
ASSEMBLY TO BE
WELDED TO FRAME
AT 3 POINTS
SHOWN.

14“




BE LOCATED

FRAME (STAGE 1)

B) VERTICAL

C} 90° 70 THE “A" FRAME
{AS SHOWN BELOW)

-

. WELD

ASSEMBLY CF FRAMES : TUE FRAMES
ARE WELDED AT THE POINTS SEOWN.
THE SEAT AND FEDAL FRAME MUST

A) IN THE CENTRE OF THE “A"

c? = on —
o PLAN

& A '

WHEEL SUPFORT FRRME :

CUT 2 LENGTHS OF 24"
AND 2 LENGTHS OF 8"
AND WELD AS SHOWN

HO, OFF : 1 COMPLETE FRAME

MATERIAL ¢ 14" x 14" M.S. ANGLE

FRONT ELEVATION

T

rlé—-la nard

|
|
|
J

AT THIS STAGE, WELD 2 PIECES
OF 1%" G.I. TUBE TO SEAT BAND
PEDAL FRAME, AS SEAT SUPPORT,
AS SEOWN AT (A} ABOVE

="

24"

j 90°
S




" WHEEL, SUPPORT BRACKETS . MATERIAL : 14" x 14* M.S. ANGLE
— e _ NO. OFF : 2

R
SN

-

Yo

|
k 5“

WHEEL SUFPORT FRAME

12" Sl 12"

WELD WHEEL SUPPORT FRAME 10 “A" FRAME RS SHOWN BELOW :

R~

. A

__\L__ _[ ‘6"' WELD E WELD =
3“ &‘
t E
FRONT ELEVATION
|

]
; 4
=
]
'




A.

c.

26" ¢ 36" 8 |
- 14" ¢ b r“‘.l
|
L_ 1 4
| A
B. H@mhﬂ BLADES

'MATERIAL : 1" THICK PLYWOOD; 12 HACKSAW BLADES 9" LONG;
SPOKED BICYCLE WHEEL 26" ¢ WITH BEARING AND GEAR 3" ¢

CUT CIRCLE 36" PIA.
; FROM 1" THICK
- PLYWOOD,

INSERT INTC SLOTS
IN WHEEL AND GLUE _
IN POSITION WITH -~ - === —
% CONTACT ]

ADHESIVE"

NOTE:

THE FULL
TOOTH
FORM
MUST
PROTRUDE

FROM
WHEEL FACE
WITH
CUTTING
EDGE FACE
AWAY FROM
WHERL

TO CUT HACKSAW SLOTS IN WHEEL :

1) DIVIIE CIRCUMFERENCE OF WHEEL (36" DIA.) INTG 12 EQUAL PARTS.
2) DRAW CIRCLE 26" DIA. AND ALSO DIVIDE INTO 12 EQUAL PARTS.

3) CUT SLOTS WITH HACKSAW BLADE IN PATTERN SHOWN ABOVE.

IMPORTANT ! SIOTS HMUST BE MADE BEFCRE CENTRE HOLE (14" DIA.) 1S CUT CuUT,

BICYCLE WHEEL IS DRILLED AT POINTS SHOWN AND SCREWED ONTO REVERSE SIDE OF
GRINDING WHEEL.




- MATERIAL : 20 GAUGE MILD STEEL SHEET

CUT OUT DEVELOPMENT

BEND INTO SHAPE
A5 SHOWN HERE

RIVET OR
BRAZE JOINT




9“

1" x 1" x 4" M.5. ANGLE ”

:__...._..____ g

|
i

1" 1% &" M.S. ANGLE |l

|

I ']

r 4%!1 ;

;
C lxlxs" M.S. ANGLE

l

|

F gn —i

i [

]

D 1" x %" M.5. STRIP

CUT 1 EACH OF A, C AND D. CUT 2 OF B. IN POSITION

AS SHOWN

ASSEMBLY :

BRAZE FLAPS
OF HOPPER TO
INSIDE OF




POy 1
7 e — =
IS S R |
EM % i § 4/ /
% ” - T M £
. B [ %
m m 3 m mm mm mm”_._m
2] ° o8 i3
. g B 48 mn
m : e e ARy At it Xy
% m A R T 12

Y A




65"

GUARD AND SEAT

L

€1

BOTTOM
GUARD

2"—-”K
DRILL 3 HOLES &" DIAMETER AS SHOWN

CUT' 1 EACH TGP AND BOTTOM GUARD
FROM 20 GAUGE M.S. SHEET.

BEND TOP AND
BOTTCM GUARDS
TO SHAPE SHOMWN.

CUT SEAT FROM
1" THICK PLYWOOD




STAGI. 8. TFINAL ASSEMBLY

BOLT TOP GUARD TO WHEEL SUPFORT FRAME.

WELD INPUT HOPPER TO WHEEL SUPPORT FRAME AT POINT 3" FROM
L. H. BIDE.

ECREW DELIVERY CHUTE TO WHEEL SUPPORT FRAME DIRECTLY UNDER
INPUT HOPPER.

LOCATE SLOT IN BOTTOM GUARD ONTO DELIVERY CHUTE AND SCREW
BOTTOM GUARD TO TOP GUARD.

LOCATE GRINDING WHEEL ONTO WHEEL SUPPORT BRACKETS AND
TIGHTEN NUTS.

CONNECT WHEED. COG TO PEDAL COG WITH CORRECT LENGTH
OF DRIVE CHAIN.

BOLT SEAT TO SEAT FRAME,

CLEAN WELDED AREAS AND PARINT.

APPLY TWO COATS OF POLYURETHANE VARNISH TO GRINDING WHEEL.
TEST.
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ROTARY CORN THRESHER
(ZARIA, NIGERIA)

l:Intermediate

DESIGN: SW. EAVES EOCMOIOQV Publications Ltd

- DRAWING: C.) HILL AND J. LEE 2.7::&::;‘;“-‘:;;23';;‘":25 8HN, England




ROTARY CORN THRESHER

OPERATION :
{SIDE ELEVATION)

OPERATION (PLAN) :




STAGE 1. GUARD AND COMPUNENT PARTS AND TOP FRAME

———3

THE QUARD IS MADE BY CUTTING TWO PIECES CF ANGLE IRON 24" LONG,

PORMING A 90° ANGLE ON EACH END {FIG. 1) AND WELDING.

N\
=]
/w\ FIGURE 1.

MATERIAL : 14" x 14" x §" MILD STREL ANGLE
NO. OFF : ONE COMPLETE FRAM

< a® —>

c.

v

( 36“

MATERIAL ¢ 14" : 14" x N MILD STEEL ANGLE
NO. OFF : A : 2; B x1; C = 2.




STAGE 2. ASSEMBLY OF TOP FRAME AND GUARD

r

AN

S—

A

(a)
NL

ALL JOIRTE TO BE WELDED

CUT AWAY VIEW
O ARROW ¥




STAGE 3. ROTOR THRESHER

A. THE BLADES OFf THE ROTOR NEED TO BE OF SUCH DESIGN AS TO
GIVE A THRESHING ACTION. IN THE PROTOTYPE MODEL, THE
ROTCR BLADES WERE COMBINE BARVESTER BLADES (FIGURE 1),

HOWEVER, IT IS NOT RSSENTIAL TEAT THE BLADES BE OF THE DESIGN IN FIG. 1.
FIGURE 2. SHEOWS A METHCD OF FAERICATING BLADES TO GIVE A THRESHING ACTION.
MATERIALS WERE : §" x 2" MILD STEEL PLATE AND k" ¢ MILD STEEL ROD.

} 44" praTe

NOTE: RODS MUST BE
SPACED AT %" INTERVALS
AND WELDED AT A SLIGHT
ANGLE, AS SHOWN.

NO. orr:znmn;sﬂs\.
; ONE RIGHT HAND
“""nm ONE LEFT #AND %

B. BRLADES : WELD ROTOR BLADES TO SQUARE SECTION, OME LEFT HAND AND
CNE RIGHT HAND.

HI. Hﬂ

MATERIAL : 1" = 1" MILD STEEL SQUARE SECTION

NG. OFF : TWO




e

& 1 A7

C. SIDE PLATES
DRILL 8 HOLES &" DIA.
)
&
I

BII

T
|
!
i
l
..._@__

|

¢ wd 1l
‘;Ii MATERIAL : " THICK PLYWOOD
NO. OFF @ 2,

N
N

FRILL 2 HOLES %" DIA.

I [ —
® 5 oY -
i “ N " i i
: : be— 2 S 3 % |  MATERIAL : 1" x 1" MILD
e i | STEE1, SQUARE SECTION
) T

NO. OFF : 1.

THE BEARINGS FOR THE AROVE CENTRE SHAFT ARE TWO STANDARD
BICYCLE PEDALS, AS SHOWN BELOW IN FIGURE 3.
‘A

NOTE i THE PEDALS MUST BE A TIGHT it
FIT IN THE JQUARE SECTION _
ENDS. THE GPHOCKET (SEE l L)
FIG. ¢ NEXT PAGE) MUST BE
FITTED T0 ONE SIDE OF SHAFT PEDAL |
BEARING BEFORE ASSEMBLY
OF BERRING. CRANK l

. ——
Wr. - /'(J'.-"'.//J"J'.-"J./.—"J‘//f_t gl o e k]
' |I PBDAI- & BIARINGS l
- | —

UHRB SECTICN SHAF‘I'

3

FIGURE 3. (SECTION ON AA) ‘--t FIGURE 3.
(PEDAL
Cur OFF CRANK }

CRANK+ AT THIS _. ..
LENGTH




ey

DIAMETSR AND l%" INSIDE DIAMETER.
IS SHOWN IN FIGURE 4.

4

SPHOCKET FOR THE CENTRE SHBAFT IS OF

"FREE WHEEL" TYPE WITH A 3" OUTSIDE

PITTIRG

QN — ——— e —— - ——— —— N

PIGURE 5.

STAGE 4.

© © Q=

=3 -———e——%

@ © Q@

ROTOR THRESHER ADJUSTING PLATES

2NN

APERTURES TO BE FILLED
WITH A MIXTURE OF EPOXY

RESIN AND SAND.

8 BCREVS,

(3" WHITWORTH)

NUTS AKD
WASHERS

B | = |

MATERIAL : 14" x li" x §&" MILD STEEL ANGLE

NUMBEROF? i 20

DRILL 5/16"™ DIA. HOLES ELONGATED In"

e

E. ASSEMBLY OF ROTOR THRESHER BEFORE PITTING OF CENTRE SHAFT BEARINGS

— 7 —
— < ___J

K 8"

ey 1 | I "

24" _JI F_ 2"




FIGURE 6. ASSEMPLY OF CONNECTING ROD AND ADJUSTIRG PLATES

TWO 5/16" DIA. HOLES TO BE DRILLED
IN TOP FRAME FOR LOCARTION OF

CENTRE SHAFT PEDAL CRANK YO BE
WELDED TO ADJUSTING PLATE 14"
FROM TOP CF ROD.

STAGE 5. DRIVE

DRIVE IS OBTAINED FROM A BICYCLE PEDAL CONNECTED THROUGH A HUB BEARING
TO A T" @ SPROCKET. A STANDARD BICYCLE CHAIN CONNECTS THE SPROCKET
TO SPROCKET ON CENTRE SHAFT.

THE DRIVE ASSEMBLY IS BOLTED TO THE LEFT HAND SIDE OF TOP FRAME APPROX.
i¢" FHOM GUARD. ENSUNRE THAT THE TWO SPROCKETS ARE IX LINE REFORE
FITTING CORRECT LERGTH OF CHAIN.

. FIGURE 7 SHONS ASSEMBLY WITH DETAIL OF HUB BBARING FIXING PLATE.
MATERIAL 1 4" THICK MILD SYEEL PLATE

NUMBER CFF : 1
FIGURE 7.
A




STAGE 6. STAND STAGE 7. r_““'/ﬂ
DELIVERY

[ [ "%
2n s o

MATERIAL : 1" G.I. THRE
NO, OFF : 2

24
36"

ALY

MATERIAL : 14" x 14" x §"
MILD STEEL ANGLE

NO. CGFF : 2 .
STAGE 8. INPUT TABLE

-5

OVERALL LENGTH 22"

12%
.HM 11 }‘
il“
B B S
3~
MATERIAL : 20 s.w.g. MILD 3TEEL PLATE -)-g' :'(;r
1

NO. OFF : 1. .




STAGE . DELIVERY TABLE

< e >
¢ ]
)
2‘“
GVERALL LENGTH 38"
b
' |
le— 20"
MATERIAL : 20 s.w.g., MILD
STEEL PLATE
RO. QOFF : 1.
STAGE 10. THRESHER PLATE
- -~ s
-7}

| o

' GTH 12"

g~ >} BEND TO CORRECT
CURVATURE ON ASSEMBLY

AR

MATERIAL : 16 s.v.g. MILD STEEL PLATE
RC. OFF : 1.

NOTE: ON ASSEMBLY THE THRESHER PLATE IS WELDED BEWEEN THE INPUT GAP AND
THE DELIVERY TABLE.

THE GAP BETWEEN THE ROTOR AND THRESHER PLATE CAN BE ADJUSTED BY
MOVING THE ROTOR THRESHER ADJUSTING PLATES.

THE CORRECT GAP IS APPROX 5". FOR GUINEACORN (SORGHUM).




1o

STRGE 11. FINAL ASSEMBLY

1. WEID DELIVERY FRAME TO STAND {

2, WELD TOP FRAME ;

1
TO STAND K-5"-% WELD STAND TO
H' 1 /mamz OF TOP FRAME
| |

FIGURE 9.

T

3. LOCATE INPUr TABLE IN POSITION ON TCP FRAME (SEE COVER DRAWING)

5. WELD THRESHER PLATE
IN POSITION MAND ADJUST
GAP (FIG. 10},

§. CLEAN WELDED AREAS
7. LUBRICATE AND PAINT

FIGURE l0O.
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1.T. GRANULE APPLICATOR

Uaveloped by : Intermediat2 Technolegy Project, baudaws,
North Central Nigeria,

Intreduction : The granule applicator was developed as part of

- the I.7. Farm Equipment Develerment Project work
programme attached to the Institute of Agricultural
Research of Ahmadu Bellc University.,

The T.A.R. Agronomy Department requested development of an 3pp11—

cator for fertiliser granules into whlch herbicide had been incor-
porated, the granules tc be spread in a 15 cm wide band on top of

th: ridges 1o contrcl weeds in the crop rows while the inter-rows

were mechanically weeded.

A Plan2t Junior hand-pushed seeder was modified to spread a band
of granuies by replacing its seed tube with a fan-shaped ocutlet.

A similar Planet Junior-based appli-ator was fitted to an Ariana

tovlbar and & simple direct drive fwam a spiked wheel was used to
replace the oeriginal bevel gears and shaft drive to the metering

mechanism. Standard Ariana soil moving components were added to

enable a ridge to be built and granules tc be applied, either on

the surface or incorporated into the soil, simultaneously.

A simpler, more robust applicator with a larger hopper capacity was
built from locally available mild steel sheet, water pipe and rein-
forcing rod, using normal hand +tools and welding equipment, and

fitted to an Ariana toolbar. It was found to be capable of spreading

superphosphate granules in a 15 em wide band at rates between 10 kg
and 500 kg per total hectare on the 75 cm spaﬁed rows used in the
Dandawa area.

Description :

In the drawings which follow, dimensions are given in inches with
millimetre ‘equivalents in brackets.

Page 1. Pictorial visws of assembled granule applicator,
Page 2. Hopper unlt, side view,

Page 3. Hopper unit, rear view.

Page 4%. Hopper unit, plan view.

Page 5. Metering mechanism.

Page 6., Granule aperture flow adjuster.
Page 7. Ratchet lever for flow adjustment.
Page 8. Granule-flow drive, froni view.
Page 9. Granule-flow drive, side view.

Page 10. Granule distributicn spout, plan and side views.
Page 11. Granule distribution spout in position, side view.
Page 12. Calibration chart for I.T. granule applicator.

The applicator hopper A is made of 23/32" (2.4) thick mild steel
sheet, and to increase its capacity it was extended vertically by

9" (229) using 1/18" (1.5) mild steel sheet as indicated by B.




ii

The hopper support frame pieces C of 1" x 1/3" (25 x 3) milad .
steel, are welded to the attachment stalk D which is fabricated

from 1” x 1" (25 x 25) angle iron and allows the applicater to be

clamped firmly to an Ariana toolbar E.

The first part of the metering mechanism is made of 1 1/8" (28;
internal diameter pipe F welded to the bottom of the hopper. The
granule flow adjuster G of 1 1/16" (27) cuter diameter pipe, which
fits inside the pipe F, is _rovided with bearings of hardweood at
both ends as indicated by H.

Even granule flow s ma.ntained by the rotating movement of the
agitator J which, when passed through the wooden bearings within
pipe G, is provided with a distance piece K of 3" (12.5) bore pipe,
washers L, and a split pin M. The integral &agitator J and granule
flow drive N is made from 7/16" (11) mild ste=l bar, rotation being
by ground-drive from the "spiked-wheel" N.

The granule =pout P is made from 1/&" (3) th':k mild steeal, and
even granule spread is accomplished by the proviszion of diverter
pegs made of wire and positioned within the spout as shown at Q.

With reference to pages 7 and 12, the rate of application of gra-

nules per unit area 1s conirolled by the position of the flow ad-

justment ratchet lever R. The ratchet teeth are at 1/u4" (6.3)

spacing, and to provide finer adjustment two holes are provided

"A" and "B") on the lever at the point where it joins the metering

sleeve arm S. To keep the ratchet engaged during field operation, .
a small coil spring is fitted through 5/8" (3) diameter holes between

the metering sieeve arm and the ratchet lever.

These drawings and description should be sufficient to enable the
recipient to construet an applicator. However, matcerials used will
depend on what is available and the constructor is adviscd to de-
termine availabiliiry and alter dimensions wccordingly. He is also
welcomz to alter the lesgign to suit local conditions.
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Ib/ 10 REVS. OF METERING MECHANISM

"A" and "B" ARE ALTERNATIVE HOLES JIN AATCHET CONTROL LEVEE;

NUMBERS ARE RATCHET LEVER NOTCHES { ZERO = FULLY “LOSED POSITION}
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I.T. EXPANDABLE CULTIVATOR

Developed by : Intermediate Technelogy Project, Daudawa, Neorth Central
State, Nigeria

. Description :

A lightweight cultivator designed for weeding of c¢rops planted in 7G-90 em
spaced rows in sandy soils, to bhe pulled by one or two oxen or donkeys.

Tines are individually adjustable for depth, making the implement suitable
for flat or ridge sultivation. Taper pins engage with notches in the toel
standards and are hammered inte the wooden beams to lock the tines at the
raguirad depth.

The cultivator is suitable for manufacture by village blacksmiths, minimum
eguipment for manufacture being :

Forge
anvil
Hanmer
Tongs
Punch
Chisel
Orthographic drawings use first angle prejection. Dimensions are in mm.
ITEM NAME QEE MATERIAL PER ITEM MANUFACTURINE NOTES
A Centre 1 1200 = 7% x 50 Holes for caper pins drilled or burnt
. beam hardwood 9 ¢ and burnt out to form using hot
taper pin.
B RHS Beam 1 00 x 715 x 50
hardwond
¢ 1HS Beam 1 00 2 75 2 50
hardwaod
D Hake plate 1 10 mm M.S. plate Holes drilled or punched.
E Pivot 2 155 « 40 x 10 M.5.
Flate
F  Pivot bush 2 7% mm length pipe 0.D. press=fit in 20 ¢ holes in B

and €. I1.D. turne on 15 ¢ bolt.

Adjustor 2 270 x 20 x 6 M.5.
" H  Adjustor 1 150 x 10 ¢ M.S.

pin
Handle 2 1000 x 30 x 10 M.S.
Handle 1 500 x 20 x 6 M.S.
tie bar

I, Handle 2 200 x 25 bore water pipe
grip

{Key continued next page)




TEM NHAME QTY  MATERIAL PER_ITEM

M skid 1 360 x 25 ¢ M.S8.
standard

N skid . 1 200 = 40 x 10 M.S.

P Tool 5 300 x 25 ¢ M.S.
standard

Q Narrow 2 6 mm lorry spring
tine leaf
Sweep tine 3 . ditto.

s Taper pin 6 90 x 12 ¢ M.S.

MARUFACTURING NOTES

- Notehes made with 6 ¢ round file.

Fitted to front tool'standards.

Fitted to rear tool standards.
Forged to taper.

Nuts and bolts on which side beams and adjustors pivot should be done up hand
tight and the ends of the bolts peened over the nuts.

Rivets may be used instead of bolts.
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HAND-OFLRATED SEED DRESSING DRUM

Reveloped by : @. D. Horspocl, Chitedze Agricultural Researah
Station, Malawi.

Introduction

The cobject was to build a seed dressing device for village use,
the design to be of Ffairly simple construction no that it eould
be made by local craftsmen.

The test drum used was an ordimary water tin of approximately
13" (230} diameter and 15" (382) in height.

It was found that this drum had a capacity of 30 1lh. (13.8 kg) of
Chalimbana groundnuts, 35 (15.9 kg) of soya beans or maize, and

38 1b. (17.2 kg) of fertiliser when filled correctly. 1In a dura-
bility test, a - total of 13 tons of fertiliser was mixed without
signs of damage. The drum was also used for seed-dressing of
groundnuts and malze with satisfactory coverage performance and ne
apparent adverse effect en germination,

Descriptien :

With reference te the attached drawings, dimenslcns are given in
inches with millimetre equivalents in brackets.

The handle A is free to revelve on a a% (10) diameter bolt which

ig Ffitted to the crank arm B. A belt ef 174" (&) diameter is used

to secure the ¢rank arm to the horizental beam €. The handle, rrank

. and beam are all made of woaed, the ractangular part of the beam
bheing 30" (562) in length. The beam ends are suppoerted by timber

pales D at a height of 42" (767) from ground level.

Where an copen~top container is used, the drum top E should be cut
to & diameter of 1" - 1}" (25-38) larger than that of the drum F to
allow for bending over (as indicated by the dash line @) and sol-
dering to the sides.

The crum top E, lid H and lid side plates J are made from sheet metal
of about 0.5 millimetre thickness.

Cutg are made in the bettom and top of the drum as indicated by Ka,
the sheet metal bent up ae shown in Kb and tacksed to the hoerizental
beam at Ke.

The cuter edge L of the lid is bent dewn along the line M, and the
1id rear pieces N are folded round to form the hinges P. A woeden
bloeck Q is nailed inside the lid to provide additional strength, and
a sealing strip of foam rubber fitted at R,

The 1lid side plates are bent outwards along the line S to hold the
1lid in position when open for filling.

The Lody of the over-centre lateh T is made from 1/16% (2) steel
sheet, the latch plate U being riveted or soldered to the drum zide.
The cateh V and 1lid loop W are of 1/8" (3) diameter steel wire, and
the lid loop strap X is made from a piece of rubber tyre inner tube
7% (178) in length.



To ensure that the 1id moves freely, it ig advisable to fit the
lid and hinges before the lid sides and sealing stripg are
attached.

Apart from the lid aperture, which should net be less than 6"
(1522 square, the dimensions are flexible dopending on the siae
nf drum chosen,

The operating precedure iu ag follows

a) Seed and dreszing are poured inte the drum as shown in
Fig. 1. It is important not to overfill the drum.

b) The drum is votated "0 to U0 timeg =as feund necessary,
Fig. 2.

[
i

given in Fip. 3.

¢} The position for emptying the drum
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I,T. HIGP-CLEARANCE ROTARY HOE

Developed by : Intermediate Techoulogy Froject, baudawa, North Central
State, Nigeria.

Deseription :

Thiz implement is designed for weedioy of crope grown on tidges ot
75 - 90 cm spacing. It cultivates both sides of one ridge at a time
and therefore, unlike cultlvatorg drawn between the ridges, does not
require straight and parallel ridges for cfficient weeding.

cultivation is done by twe gangs of four spider wheels, each having

ten backward curved tines, The gangs are angled toe maintain the prolile
of the ridge and grve a slight "sarthing up" ¢ffect. The width of the
uncultivated portion aleng the crop row can be adjusted fream 5 to 20 cm.
The rolling action gives light draught and the implement will ride over
stumes or other obstructions in improperly clezred land. The rotary

hoe can be used for weeding closer to the crop than sweep cultivators
without causing apparent crop damage.

Pn arch frame is used to give 7% cm clearancs over the top of the
ridge. The frame iz pulled by twe ropes, one on each zide of the crop.
The handles are offset to allew the cperator te walk in the furrew.
Skide feor working and transport pesitions are provided.

Pexformance i3 good provided weedling Ls carrled out early, while the
weeds are small. The inplement i9 Rot suitable for use in very hard
goil conditions. It can be used in wet soll and ha2 been used suecess-
fully for weading cotton while water was standing in the furrows.

. EXPERIMENTAL ADJUSTABLE ANGLE MODIFICATION FOR I.T. ROTARY HOE

Developad by : Intormediate TEchnclagy'Praject, Daudawa,; North Central
State, Nigeria.

Descrigtiun 5

Tis modiFication wae designed to allaw the I.T. Hotary Hoe to be used
on different ridge profiles.

A tube wolded onto the U-piece carrying the rotor Fits over a yound stub Y
welded te the clamp and is held ipn place by a thrust washer and #plit

pin. A plate with a slot is welded to the ¢lamp. A length of angla iren
having four holes in weided to the U=-plege, Any one of the four holes can
be aligned with the slot and a bkolt passed through to loek the angle of
the U=pleca Z.

The adjustable angle version wauld be a useful research taol for f£irding
the appropriate rotor angle for conditiens in any locality. This infor-
mation could then be usad to modify the ascembly Fixture fer the farmers'
fixed-angle machines.

Orthographic drawings use first angle projection.
Dimensions given in pm.




1
2
Main =kid 2
Main skid 2
gstrut
Handle 1
Handle 1
carrier
Transport 1
skid
Transport 1
skid sryut
Hitch loop 2
Rator hub 2
Tine 80

Reinforeing 80O
wadges

Axle
Rator
bearing

~ U-plece 2
Axle 4
gupporte
C€lamp 2
Clamping 2
bolt
Axle F
rataining pin
Thrust 4
washer
Assembly 1
fixture

MATERIAL PER [TEM

MANUFACTURING ROTES

2400 % 30 borae
water pipe

150 x 30 x 30 M.S.

400 = 50 x 10 M.8,
00 x 12 4 M.H.

70 % 2%,
wAter pipe

800 ¥ 10 bore
water pipe

350 % 50 x 10 M.S5.
250 x 12 ¢ M.E.

200 x 12 4 M,S.

380 x 25 bore
water plpe

150 x 12 ¢ M.E.
15 x 12 d M.5.

450 x 15 ¢ M.5,

160 ¥ 30 = 310
hardwood

745 x 25 bore
water pipe

40 x 15 borxe
water pipe

100 & 40 % 5 M.5.
40 x 12 eye bolt

25 x 2 ¢ split pin

2 mm thick washer

Bend to shape, starting at centre,
and saw off ends of pipe level.

Square bar or hollew section fabricated
Erom angle iron. Weld to A.

Weld ko A. .

Weld to A and C.

Prapare ends by partial crushing and
weld to E and A.

Weld to A.
Weld to F and G.

Weld to A.

Bend to appros. 100 mm radius.

Forge to shape and cut off from bar.

Wald ten each cf L and M into each spider
whael so that spider wheels fit ovar K.
Weld spider wheels to K with tine posi-
tierns staggered.

Woed bearing impregnated with groundnut
oll as per IDC Report No. 69-0. O.D. to
be press~fit in ¥, 1.D. to he running-fit
on N.

Bend to shape.
welding to R.

Partially crush ends for

Fit R onto N to maintain alignment and weld
R to P, Drill 2 # hole through R and R
for V.

f'o be sliding-fit on B, Drill 13 ¢ hole.
wWald 12 ma nut over hole.

I.D. 15 mm, O0.D. 30 mm

2050 x 40 x 5 M.S,
760 x 15 bore
water pipe

Congtruct X as shown. Fit (P + R) assem~-
blies onto X using M. Fit & contec B at
innermost position. Bring P and 5 together

a5 shown and weld P to S. .
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|
Doveloped by R.R.Panje and R.Q.Menon of the Indian
Institute of Suge::ane Research, Luoknow.

Copled from the original plans by R.D.Mann end B.P.Winlo

Desoription:

This snimal-drewn solf-cleaning wecder was criginally
daveloped for use in eugarcane plantations. It is designed to destroy
weeds, leava & muloh on the a30il surfmoe %0 oonserve molisture and give
& high work catput per day (up to 5 or 6 aores of row crop work per 8
hour day). It can be used on moat row crops with a epacing of 30 inches
{750m) oxr more.

Opsrations

The blmde works at a depth of 2 imches {5am) below the
surface. Tha weed roots are cut or pulled cut and the soil layer is
lifted.alightly, whioh helps te break any crust present. If the blade
clogs it will rise out of work. When thia happens the operstor flioks
the releame levers, the rotor mcvea rouad 90° axd is locked in plecs by
the lever. The wesds drop off the blade and soom dry ocut, Best remults
ade obtained on tilled soila wvhich have settled down to form & crust.

The implemsat is light encugh to be cartied on ths yoke
of a pair of btulloocks yet robust enough to vithstend & falr amount of
rough handling. The blades can sasily be repluced by a village black-
smith and the whole machine can be built in sny ressonably well-squipped
vorkshop.

The machine can be used in tvo foxmas

(1) with a long draught pole axd tuc depth vheels
at the rear (as shown in the detailed drawings).

(2) with » ahort Tesm snd draught chain azd a sizngle
depth vheel at the front of the beam (aa shown on
the m!‘)u

ITBC haa not yet had the opportunity to field teat this
implesent. The information sbove was supplied by the Indien Imstitute

of Bugarcans Ressarch,

1t has besn suggested that the implement might be
improved by splaying cut the handle brackets to improve lateral xigidity
and that the exle support brackets might need to be atrengthenad for use
in hard soils.




List of materials reguired for the fabrication of the I.I.S.R, Wesder Mulcher.

Humber
Part Ne. Description Specification Meterial required,
1 Blade €00mn x ¥ x 6mm M.5.Flat 4
2 Catter Asaembly Plate 16Smz x 165zm x 3mm M.5.Flate p
3 Axle T74mm length x 19om Dia. M.5.Rod 1
4 Iatch 345zm x 19mm Dia, Pipe ¥.5.Pipe 1
5 Bracketa 330ms x 50am x fmm ¥.5.Flat 2
é Frume 1.225%z x S0m= z 6om M.S.Fiat 2
T Handle 860ms x 19mm Dia. Pipe M.S.Pipe 2
Ta Handle croas ber 445em x 150n Bia. Pipe M.S5.Pipe 1
8 Latch grip i40nm: x 19em Die. Pipe M.8.Pipe 2
g Eendle brecket 500mn x 37.5m3 x Smm K.S.Flat 2
10 latch rod 1.425n x 6om Dia. H.S.Rod 1
11 Wooden beam 2.80n x 75ue x 50mm 5al wood 1
12 Trensport ubeel bracket 380mm x 50nm x €0mm M.S.Flat 2
13 Transport wheel 125ee x 3omm width Ce.l. 2
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FOOT POWERED
THRESHER
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FOOT PONERED THRESHER

- Scurce

Melanesian Council of Churchesa. P.0.Box 80, lLae, Papua New Guinsas.

I.T7.D.i.« has not yet had an opportunity to build or test thia
thresher and the information given below was supplied by B.David Williams
Jr., Agriculitural Seoretary of the Malanesian Counoil of Churchea.

don.

Threshers of this type have bash ussad in larges nusbers in Asia,
tut have generally been factory-built aml have used spur gear drives and
expengive bearings. This Melanesian Council of Churches deaign sub-
stitutes bicyole chain and sprockets for the gears and employs bearings
taken from bicycle medal shafts. To make the thresher, some electirio
welding and use of a drill prees are required, but all other operations
can bs donme with simple hand toole.

The threshar is sultablo for rice and alsc soxghum, oate and
other szal) grains. When the treadle is operated the drum rotates at
2%0 to 300 revoluticns per mimite. The wire loops on the drum are the
ntesth® which atrike the grain off the stelks. This machine does not
separate the chaff from the grein and therefore winmowing 1s etill

neCessary.

The threshing is done by holding s buadle of unthreshed grain
firmly in the hands, beating and twisting the bundle lighily against
the drum, which revolves away from the worker, and throwing the bundle
of threshed straw aside. The good grains fall down upon & canvas or
plastio sheet, which {a placed under the thredher.

The work of oleaming the grein will be tly facilitated by
putting the threshed material into a Box with g inoh wire meah coreen
on top. This vill remove many of the broken stama and longer treeh.

To maxinize the output of this maohine, the vork should by
aystamatioally organised. The following recommendations for organising
field prooedures when using treadle cpereted threshers come from the
Internationsl Rice Research Institute in the Philippines and are baged
on chservations of experienced workers in Taiwan,# _

1. Te strew is cut with a aoythe in one hand and gathered
ir. the other. Each single handiul of straw io laid aside
on the stubble parallel to the previous ones and left to
¢ ry one to two days. _

2, The slei-mounted pedal thresher with & box ani screen
is prought into the ficld by 3 to 5 persons who work as
a team.

2. FEach person has & cord about 50cm long attached to ome
wrist and free at the other end., He slipe his hand under
4 to 8 handfuls of the dry sirav and binds the large tundle
Yy vrapping the fiee end of the cord arcund the bundle.
This technique permits one hand to hold the straw firmly.




4. The crew members rotate in a circle. While oma or
two are threshing, the others are 1eturning, gathering,
and bringing new bundles. Each person threshes the
bundle that he gathers bty pedaling with a rhythmic body
action while helding and twisting the bundle. The
inertia of the oylinder keeps the thresher going as the
laboureras teke turns threshing, gathering, and bringing
in new bundles,

S+ After threshing the straw is discsrded in a small pile.
The aledemounted thresher is moved in 5 %o 10 metre
gtagea 20 that the haul distance is slways short and
gtraw pileas are gmali.

e 6. The threshed grain ecoumulates in the box along
with some flag lsaves and chaff. The leavea are
rencved and the grain and chalf are sacked {or drying

and cleaning.

Taivan reporta indicate that experionoed workers ocan thraah
appreximately 1,000 kg. of paddy per day with a ireadle operated threaher
if the msterial is dry. CECOCO ( a dealer in small agrioultural equip=
ment in Japan) reports 115 kg. of paddy per hour aas the ompacity of a
pinilar nashins. The amount of work dons will vary grestly sccording to
gonditions. Johneon, Casem, and Manalo report ** that five women Lln the
Philiyppines with one thregher were able to thresh about 500 kg. of grain in
8 to 10 hours, working with vet materials from a ateok in s muddy field.
Under the latter conditlona threshing by hand would be nearly impossible.

Epgine Nriven Threghers

Those who want & simple enginesedriven thresher cen build a
aimllar mackine, but with & wider dxrup, for exampls, 36 inches; with a
stronger shaf't, eay 3/4 inchy and with a large pulley on one eide. A
three to five horsepover engine will be sufficient, and in this case
epproxiaately 400 revelutions per mimute would be begt.

Refexspces.

% Johngon, Cesem, and Manale, "Laboer and PFrocedure for The Pedal Thresher!,
International Rice Ressarch Institute Technical Paper }o.2 September 1366.
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mEhes Qi tn 2 Y
Fractiona min 2% 400 LLigh] 76:200
t/& n 175 18575 53975 19375
T om 6350 31750 57150 Bi-550
30 o828 1935 &0-125 85725
trd o t2:700 100 EPL0 BE-300
L8 m 1875 41275 26678 920
C e, 19050 44-450 | 69850 95 250
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4. The crew members rotete in 2 circle. Wnille one or
two are threshing, the othere are eturning, gathering,
and bringing new bundles. BEach person threahes the
bundle that he gathers by pedaling with a rhythmioc body
action while holding and twisting the bundle. The
inertia of the oylinder keeps the thresher going as the
labourera take turna threshing, gathering, and bringing
in new bundlea.

S+ After threshing the straw ia discarded in a small pile.
The gled-mounted threaher ia moved in 95 %o 10 metre
atages ao that the haul distance la always short and
atrav piles are amall.

6, The threshed grain accumulates in the box along
with scme flag lesves and chaff. The lsavea are
renoved and the grain snd chaff are sacked for drying
and oleaning.

Taiwan reports indicate that experlsnced workers can thresh
approxivately 1,000 kg, of paddy per day with a treadle cperatsd thresher
if the material is dry. CECOCO ( a dealer in amall agriculturel equip-
ment in Japan) reporta 115 kg. of paddy per hour as the onpacity of &
pixilar machine. The amount of work dons will vary greatly acocording to
conditions. Johnson, Casem, ard Manalo report ¥ that five women in the
Philippines with one thresher were able to thresh about 500 kg. of grain in
8 to 10 hours, working vith vet materials from a etack in a mddy fleld.
Under the latter conditions threshing by hand would be nearly imposeible.

Ezgine Qoiven Thregher,

Those who vant a asimple engine-driven thresher can build a
piailar machine, but wvith a wider drum, for example, 36 inchea; with a
stronger ehaft, say 3/4 inchy and with a large pulley on one side. A
three to five horsepower engine will be gsufficlent, and in thie cane
approximately 400 revelutions per utmate would be best.

Hefexences,

® Jonnmen, Casem, ard Manaio, "Labor and Procedure for The Pedal Threshex*,
Intermationnl Hice Research Institute Techaical Paper No.2 September 1566.
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RASULYA ANTMAL DRAWN ROLLER THERSITER

ouroe

This implement was seen in use in Iran %y Bd Abbot, who
subsequentily built examples at the Friends'! Rural Development Cen‘re,
Raszulia, Hoshangsbad, M.P. India,

I.T.D.G. hag not yet had an opportunity to tuild or test the
Ragulia thraeher and this lesflet is based on information supplied by
E4 Abbot,

Desoription

The thresher is agpareni.y suitable for sll types of corn and
similar crops, and could be made and used snywhare where bullsacke are
evailable snd suitable ccal craftsmev and materieis cenm be found. It
hes preved to be 6C% more zfficiemt than the traditional Indian method
of ueing tullocks tn trampie tue harvestss orops.

Conatruotion.

The basic atructure is a frame which holds twoe cotagonal rollers
on which are fixed the threshing bisdes. Above this freme a sent ia
provided together with a foot rest. The side frames cre made by seleoting
a8 auitably sized bent log and cutting it in half lengthwsys. This producas
: ye feet by sight inshes. Bracas are nade from a sultable
. fam)e they ore squared off at the ends and firmly

The rollers are ﬁrat oarefully planed square end cut to length.
Bearings are formed at .ech end, ihree inches long with & three inoh
diameter. Next, twao 1iﬁes are soribed the langth of sach faeca of the
roller at a distance of jh“ from the centre-line., The =orners now marked
are cut aswey, producing the required octagonal oroes-section. The markinga
for blade=spikke holes must now be made as follows. Centre-linee should bve
goribed on each face if this has uot already been done. The firat hole
ehould be marked on any centre line two inches from the end excluding the
bearing. Holes are nov marked gpirally at ome inch intervals, till the
final hole is reached two inches from the far epnd.

The holes are ncs drilled out to £ 3nch diameter end the roller is
ready for the fixing of the bladea,

Blades are made from flat strips of irom or steel £" x 2" such e
are used for rims for bullock-cart wheels.

Blades are dxiven into the holes mt the correct angle as desorided
below, the projecting insh or so of the spiks being bent over to revain
the blude. This job is made much easier if a punch 19 mede to the shape °
of the blade-apike and inserted red hot intc the drilled hole at the
correct angle, thus also serving to locate ile blade es now described.




The angles at whioh blades are placed are orucial to afficient
performance. The first blade should be placed parallel to the length
of the roller, tut the next blade (on the next face) is pleced at 45°
%0 the length of theuroller. and the next is at right angles. The
next ia placed at 45 but tilted the tother way', and so on until all
bladea are in place,

The rest of the structure is more or less straight forward and
could Y& modified within practical limits to suit requirements.

Uranght ropes are attached to the outer ends of the forwerd
brace and thence to the yoke of a pair of bullooks, the operstor
dirooting them from & wodersiels comfortable sitting position.

N¥.B. The measuremeris in this destgn have been given tn inchee,
A eimple conversion table iz shown below:

CONVERSION TABLE

Bth fractions awd Inchen tu millicnstras (Pwn)

nrhes 0w 1 i 3m .
frathons wwm 15600 50800 75200
18 m 1175 20575 53:975 73375
1A iR &350 MNTEY 57160 B2:550 ‘
18 in o625 34928 50:325 85725
102 12700 38100 83-600 BEB-300
68 15875 41-275 66-675 92-075
0 n. 19-050 44-450 59-850 95-250
Bw ' 2222 47625 13025 a6-425
tnches LR 5 n 6 in Tin
Frochiona “T01+600 127000 152400 177-800
tia n 104775 130:175 155575 160-575
14 11850 1234350 188760 1844150
8 in 111125 136525 161°926 187326
142 in. t14-300 138700 185100 190-500
5/8 in. 117475 142875 186-275 193-676
34 n. 120650 146-050 171-450 196-850
7/8 . 123-825 145-225 174-525 200-025
inches g m 9 mn 10 m 11
Fraswons ""303-200 226600 254-000 279000
1B 206375 3% 178 257175 81675
tid o 209:550 234-450 760350 285+ 780
JrB 212725 238125 263-626 2B8-D25
172 215-900 241-300 266+ 700 29z 300
98 n 219-075 2444475 269-875 295-175
346 204250 247850 273-050 298-450
HB 225425 250825 276225 301 625
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1. INTROIXJCTION

The purpose of this leaflet 1s to provide some baokground

infommation for both constructors and designers who wish to
C use wood bearings.

. The type of wood to use, its treatment, lubrjoation, and
expacted performance will be diascussed.

2.

SOME ADVANTAGES OF OI1l-30AKED WOOD BEANT]
Made from locally available materials.
Made by locai orsftamen with woodworking skilla.

Easily aassembled.

Do not require lubrieation or maintenance.

Opernte uniar dirty conditlons.

Basily inspected for wear.

@ilckly repalred or replaced.

Can provide & temporary means of repairing a more scphisticated
produstion bearing.

Reguire low tolerance on doth the shafte and the houaings.

@ 3. GHOJCE QP WOQD

The composition of wood ia very complex, but in simple tezms
it consists of fibrous material bound together with & glue-like
gubgtance, water, resins, and oila.

3.1 Injiie] Selection
DeA.dtkinson (1972) stated that one of the esaential charavter-

istios to lock for in the choioe of woed ie herdness.
= Phe harder the hoaring surfuce, the less the deformation and
the amaller the coefficient of frdotinn _ '
o The harder the bearing surfmoe, the lower the rate of wear.
~ The harder the bvearing-surface the lesa likely it ia to
breakdown prematurely:. singe, and uliimately burn.
= The harder the bearing surface the greater its otrength. !

It is algo worth noting ihat generally, the harder the wood,
the greater ita weight and th- more difficult it is tc work.




The oiliness of the wood ils a particularly important oconsider-
atlon when the bearings are unlikely (or not intended) to receive
labricatlion during their gervice. Practical indicators that assist
the ldeatification of timbers which may have good self-lubricating
propertiea are;

a) they are emaily polished

b) they do mot xeact with acids

¢} they are diffioult to iupregmate with presarvatives
4) glue does not eszily atiok to them

3.2 Qtbex Considerations

High molgture contert cauzes a reduction in hardness and
rasults in grester wea~. Por most applications low moisture con-
tent ia preferved and c¢xcess molstura must be rewoved to prevent

subgsequent shrinkage espevially if the bearing is to be uged ag a
tash.

The hardest wood is to be fourd in the main trunk Just below
the first branch.

Grain divsotion ahould be considered, and if possible advantage
taken of the close grain to provide hardness at the wearing surfsoce.

bolt holee

axle hule

Oue-plece block bearing (full size)

Fig. 1.




The piece of timber selected for the bearing should be free from

cracks, Some suitable timbers are listed in Table 1.

“Greasy " woods Lignum vitae (Guaiacum officinale)
Tallowood (Bucaliptus mierceorys)
Teak (Tectona grandis}
. Blackbutt (Bucaliptue pilularis)

Other wooda Poon (Calophyllum tomeniozum)
 Hornbeam (Carpimua betulus)
Degame (Calycophyllum carididissioum}
Boxwood {Phylloetylon drasiliense)
Pear (Pyrus communis)
Oak (Quercua robur)

Cemphoxwood  (Dryobalenops eromatics)
Table 1.

If the timber is uot of the gelf-lubriceting variety (or of
doubtful melf-lubricating oheracteristics) it can be ackked in oil
to pinimize the need for subgequent lubrication. It is important
to have drvy wood to agelst maximum abeorption of oil.

4. CORSTRICTION

The following notes relate to experience gained in the "field”
parufastura and tesiing of three types of wood bearing. All were of
the oll-soaked variety.

4.1 Iypea of Bearing
Buah bearing

Split-block bearing
One-piece block bearing

4.2 Goneral Hemarks

H.S.Pearson {1975) has suggested that as & genmeral rule-of-thumb
gulde to the gize of tiwmber needed for the besring, the axial length of
the bearing should be at least twice the shaft diameter. For example,
for a 25mm dismeter axle, the beering should be at least 50mm long.
In the case of the block bearings, the thickness of bearing material




at any peint should not be leas than the shaft diamater.

Split<block besring (half size).
Pla, 2

The drilling of radial holes for lubrication purposes ia only
recommended by Pearson for the bush type of bearing. He found that
- if lubrication holes ware drilled in blook bearings not only were
- the bearings weakened but alsoc the holes acted as dixt traps.
""" The bearing should be located whenever possible in & position
where falling dirt will mot directly enter the bearing. For axample,
if the axle ig carried in bearings mounted under the floor of a cart
instead of a fixed axle with bearings at the hub of the wheel, then
i ddpk fallinefmm the rim of the wheel will mot fall dirsctly onte
mbemm




If the bearing is expected to take side-thrust, large flat
washers must be used, the one next to the end of the bearing being
free to rotats on the ghaft.

The bearing surfase of the shaft ahould be perfectly round and
smootk and polished in eappesrance.

4.3 Bow to Make the Bearings
Aveilable timber often ks rather doubtful aself-lubricating

propertiea and high moiature content. Ian this instence, a simple
procedure for making an oll-scaked busgh bearing has been deviaed by
the Industrial Development Center, Zaria in Nigeria. Excess water
is removed and subsequent ghrinkege prevented. (Shambangh, Pearson
and Jibril, 1969).
a) Reduce the timber to & asquare cross section and bore a hole
through the centre the same diameter as the jourpal on which
the bearing will be working.

b) Plaoce the blocks into a metal container of commeroial ground-
mt oll and keep them submerged by pleocing & brick on top.
Baise the temperature of the oil until the water in the wood
is turned iate steanm - this will give the oll the appearance
of boiling vigorcusly. Maintain the temperature until only
single atreans of amall pin-size tubbles are rising to the
surface of the ¢il. This may take smytihing from 30 mlmies
to 2 hours depending on the moisture content of the wood.

o) Remove the heat source and leave the blooks in the oil to
ool overnight if posaible. During this stege the wood will
abaorb oil. BE VERY CAREFMJL IF YOU NEED 70O HANDLE THE CONTAINER
WHILST IT IS FULL OF EOT OIL. 1If the temperature of the oil ie
allowed to get too high mfter the bubblea have cemsed %o appear,
the wood will achange to charocal and the boarings will be ruined.

d) Rebore the oentre hole to compensate for any shrinkege that may
have taken placo.

e) Place on a mandrel and turn the cutside diameter to the required
meagurenent thet will give the bush a preas fit into the hub.

f) Bore four equally spaced holes through the wall of the bush at
its mid-point and fill with lubricant - in gemeral terms, the
harder the lubricant the better, mo animal fat, scap or tellow
are preferable although grease 18 an excellent alternative.




Bush bearing showing the four lubrication holes {full size).
Fige 3

g) Finslly preas the bush into the hwub.

The forty bush bearings made and tested at Zaris wers 23" long
by 1.550" putgide dimmeter with a 0.855" bore. They were pressed
into 14" seamless blaok iron Clasa C pipe, and turned on a £" pipe
journal. The wood used was mahogany (being the most readily avail-
able) and rig teats with & loading of 100 lbe and & spsed of 100 - .
200 rev/min indicated sufficient lubriceiion. These teat conditions
wore ochosen tc eimmlate the working forces on a T" gmuge wheel of an
ox-drawn plough. Tesats performed on bush bearinge without the four
redial lubrication holes agaln indicated sufficlent lubrieation.




Y

IRITIAL PREPARATION.

Saw timber into shape of an oblong
block somewhet larger than the 0.D
of the finighed bearing to allow for
shrinkage and bore belng off centra.
Bore hole through centre of blook
the aize of the journal.

DEHYDRATION

Soon after submerging the
beering blocka in hot ground-
mt oil, many surface bubblea
i* in diamster, made froum m
mltitude of amaller btubbles,
will appear on the surface.
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= When the surface tubbles are

formed from single streama of

+ pin-size tubbles, the dehydrs-
tion prooess has gone far encugh.
Stop heating, and let blocks cool
in the oil overnight.
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~— Shrunken block
FINISHING

Re-drill centre hale mnd place
o shrunken oil-soaked bearing block
g on mandrel and turn to the

/7//// /7//_/ desired size.

O Croge section of the finished oil-
scaked wood bearing showing

f/,{% "7/ / /Z‘ gresse resexvoir holes.




On heavy equipment such as ox-carts or where it is not possible
to push the axle through a bush bearing, ihe split-block bearing
provides & more practical solution.

It ie sluple to fit and replace, and if wear takes place the
two halvea can ba changed arcund. After further wear, the life
of the bearing can be extendsd by removing a small emount of materw
ial from the matching facea.

4 eimple procedure was devised by the GRZ/ITIG Project at the
Mzgoye Regional Research Statlon in Zambia for the production of
guch & bearing, agein using an oil soaking techmique, The timber
in this case was teak, and used sngine-oil provided a sotisfactory
alterrative to groundm:t oil. (Coombas & Pearson, 1974)

a) Reduce the timber to & square crosa-section and cut length-
wige into two halves.

b) The two halves of the bearing must be olamped firuly together
for the drilling cperation. It ie wost importent taat the
hole for the axle is bored exsctly sguare through the blocks.
For the best resulta an eleotric powered pillar-drill should
be uged although a havd powered piller-drill would be quite
asetiafactory. If neither of these is availeble, a Jig would
have to be made to keep the drill bit in line,

Alter drilling, the two halves should be tied together
to keep them in pairs.

¢) For moaking in oil am old 20 litre (5 gal.) drum is needed.
Fill it three-gquarters full with used engiane-oil and bying
to the boil cver an open fire. GREAT CARE ig needed when
handling the drum of hot oil. Lift the drum off the firs ard
sarefully place the pairs of Ptearings into the hot oll. Put
& brick on top of the last pair to stop them [icating, and
lamve the drum and contents to cocl slowly overnight.

The split-block bearings measured 150mm x 150mm x 75mm with a
38mpm diameter bore. They were field tested for reliability by
inatalling them on ox-oarts fitted with iron or pneumatic wheels
and oaxrying loads of up to 2 tons.

4 rTadial clearance on ons of these assemblies of about lmm was
found to be essential. If carefully mn in at low speeds {ox work),

k&




5-

the clearance is increased to l.5-2.0me and the bearing surface

attained a highly polished glass~like appearance. Eaving reached
this oondition it was found capable of withatamding journeys of
& fow kilometera at higher speeds (Landrover towing).

A pp?t pine-wood oil-sosked bearing was tested as an alternative
to the hardwcod bearing, and thisz alsc gave satisfactory performance
but might have a shorter life,

For lower load, lower speed applications such as the seed-drive
mechaxdem on & small pleater, a emaller one-piece oil-soaked block
bearing was used weasuring 50mm x 50mm x 50mm with a l6m diameter
bore, and this gave satlafactory results, although testa were not
extensive.

The possibility of boring the axle hole by hot irons was not
imventigated but there should be no serious cbjections to this
alternative.

PERFORMANCE

The following general polnts can be concludeds-

&) The mnn’f[nguin period ia of oritical importance. It is
characterised by a high initial rate of weiwr whilat smoothing
and polishing of the bearing surface tekea place, after which
wear becomes approximately proportional to time.

b) The greater the speed of rotation, the greater the wear,
egpecially durdng the running-in periocd.

o) The greater the axle loading, the greater the rate of wear.

Moze specifically, wear is approximately proportionsl to load, RUT
inorenses repldly for small increments in spesd.

Very high loading and low apeeds should be avoided aince this
results 1n & jerking movement of the jourmal in the bearing and
subgequent shaking end vibration will result in wear of other parta.




1.

2e

3.

4e
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' AGRICULTURAL EQUPMENT AND TOOLS FOR FARMERS DESIGNED FOR LOCAL CONSTRUCTION

Trianguiar Spike-Toa i

High Glearance Peg Toolh
Fioxibie Peg Toolh
Japanese Harrow




HIGH-CLEARANCE PEG-TOOTH HARROW

DEVELOPLD BY: Ministry of Agrlculture, Tarzania.

DLSCRIPTION: This harrow is constructed entirely of timber. Its
high ground clearance and wide tooih spacing make it
puitable for working in minimal tillage systems where
it is advantageous to leave a trash cover on the goil
sur face.

It can te used following swaep tillage operations to
break down soil clods before crop planting, and also for
covering of seed after broadcact sezding.
Note: Figures ir brackets are in millimetres.
KEY:
1TEM NAME QUANTITY ITEM DESCRIPTION
W DRAUGHT CHAIN 2 Mild steel chaln.
X FRAME SILE g of 2" = 2" x 4O (51 x 51 x 1016) hard
WOOH.
¥ CROSS BEAM 4 Of 4 x 49 x 60" (102 x 102 x 1524%) hard
wood.
p4 FEG 13 Of 1 (25) dlameter hard wood, 16 (406)

long with 10" (254) protruding below frame
beame, peg teeth ctagpered in each row to
give W (102) overall tcoth spacing.




DEVELOPED BY:

FLEXIBLE PEG-TOCOTH HARROW

Locally-built design from Iran {extract from Central Treaty
Organisation economic publication No. 47).

DESCRIPTION: A low-cost peg-tooth harrow designed for animal or tractor
Fower.

The flexlible linkage batween the bars hselps' to make the
harrow self-cleaning, and the linkage arrangement is designed
to keep the teeth upright while in use. The bars are offset
to give an average tooth spacing of 2" (51),
Note: Flgures in brackets are in millimetres.

KEY:

ITEM NAME QUANTITY ITEM DESCR.PTION

A DRAUGHT CHAINS e Mild steel chain

B LINKAGE ASSEMBLY 6 2" (19) diameter wild steel eys-bolts
and 'S' hook links.

o AR & Each of 4" x 4" x 64" (102 x 102 x 1626)
hard wood.

D TOOTH 32 Each 10" (254) in length, of £" (19)
dismeter hard wood or £" (19) square
section steel bar.

NJAFPANESE'" HARROW

DEVELOFED BY: Locally~built deaign from Japan.

DESCRIPTION: A asimple rigld two-row harrow with its flat-steel teeth driven
through the wooden frame. The teeth are spaced 6" (152) apart
in each row.

Thia imploment haa a cutting action, the narrow edge of the
teeth belng parallel to the lLine of draught.
Note: Figures in btrackets are in millimetres.

KEY: o

ITEM NAME TANTITY ITEM DESCRIPTION

X FRAME CROSS b Each of 2" x 2% x 18" (51 x 51 x 457) hard

MEMEER wood.

Y TO0TH Az required Bach of 1" x 2" (25 x 6.3) mild steel, 9"

{299) long erd tapered towards working end.
MAIN FRAME 2 Each of 2" x 21" (51 x 63) hard wood, 66"
MEMBEER (1676) long.




TRIANGULAR SPIKE-TOOTH HARROW

LEVELOFED BY: Originally designed in India.
. DESCRIPTION: The teeth of this harrow can be made of hard wood or mild
i steel. In the drawing overall tooth spacing is shown as

b, Tooth spacing can be varied to suit the soil conditions
by removing teeth to give wider spacing or by drilling holes
and inserting additional teeth to give closer spacing. The
harrow can be used for preparing a seedbed, after ploughing,
and for covering the seed after broadcasting. While in
work the harrow should be horizontai and this is achieved

* by adjusting the length of the vulling rope or chain., The
harrow can be loaded with logs -'r stones to give greater
peneiration when necessary. For transport to and from the
field the harrow ie turned on i:s back and runs on the skids.

Note: Flgures in brackets are in millimetres.

Ky
ITEM NAME QUANTITY ITEM DESCRIPTION
A MAIN FRAME 1 Made of one plece 3% x Lt x 792" (726 x 102 x 1829)
and two pieces 3" x W' x 554 (76 x 102 x 1397)
hard wood.
B SKID 2 Each of 3" x 1" x 23" {12.5 x 38 x 584) alla
steeal.

o ¢ TOOTH (As Tequired) Each of 2" x 2v x 12" (19 x 19 x 305) mild
steel or £ (19) diameter x 12" (305) hard
wood,

D TOWING HOOK/ 1 3" x 13" x 29" (2.5 x 38 x 737) mild stee’,
SKID
E REAR STRUT 2 Each of 3" x 4" x 194" (26 x 102 x 444) wood.

F FRONT STRUT 1 3ok Wt ox 233" (76 x 102 x 597) wood,




8" (203) —

72° (1829)

-.I ) le= 4" (102)
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SIMPLE SURVEYING LEVLELS

Introduction

The surveying instrument most used on farms in develeping
countries is the level. It can be used to make a map before
starting earthmoving work, it can be used to mark out on

the ground either level centours, or else limes with a small,
uniform slepe for drainage, irrigatien, soil conservation,
roadmnaking or building work.

Modern surveying instruments are very accurate, but expensive
and easily damaged and nced skilled workers to operate, adjust
and repair them. The levelling woerk on small farms often does
not reguire extreme accuracy because lines are being marked
out an e¢rdinarily rough field surfaces. There is, therefore,
a2 case for examining alternatives to the modern surveyor's
level which would be cheaper, simpler to operate and still
reasonably accurate. This is what has been attempted here.

The Levelling Devices

The simple levelling devices tested can ke divided inte twe
groups:

1. Levele with wateh tie operator gighta along a horisental
line te take readinge on g graduated staff neld by a
ceacnd man soeme diatance aeuay.

This is the same method used with a mecdern surveyor's level.

2. Levals walek do not require eighting ernte a distent ateff.

The accuracy of these davices is not affected by the
operator's eyesight or by tae lighting conditions.

These simple levels did not have telescopes fitted with cross
hairs, which are the costly parts of modern levels, Various
types of simple sights were fitted and a clear target attached
to the staff, but it was still not possible to read the staff .
consistently to withain less than I Smm at a distance of 10m.

The accuracy of any level which requires sighting onto a dis-
tant staff is affected by the operator's eyesight and the

degree of daylight.

A nmedern surveyoer's level is usually mounted on a tripod,

which is itself rather expensive to buy, difficult to make

and awkward to carry. For simplicity, the devices tested were
supported on a simple pole, although a tripod would be necessary
on very hard ground. The pole was 1.5m Ilong and 28mm diameter.
Gne end was sharpened to a point and fitted with a protective
metal sheath. The mounting block was made from a 14C0mm x 90mm
X 70mm piece of scftwood and was drilled with a 30mm diameter
hole te a depth of 80mm using a brace and bit. The top of the
pole was smoothed with glass paper until the block rutated
freely. A 6mm diameter hole was drilled to take a carriage
bolt for securing the instruments te the block.




SQUARE AND PLUMB

Construction

A right-angle square with arms 450mm long was cut from a
sheet of 12mm thick plywood. A pair of sights was screwed
into the top of the horizontal arm and a hook and marker
fixed to the vertical arm for use with a plumb. The

sights were adjusted so that when the plumb registered with
the marker, the top edge was exactly horizontal. A 6mm
diameter hole was drilled through the horizontal arm for
the securing bolt.

Use

The instrument was attached to the mounting block by a
carriage belt and wing nut. It was aimed at the staff
and then levelled by adjusting its angle until the plumb
was exactly over the market. The wing nut was then
tightened. It was difficult to read the staff through
the sights, although a moveable target on the staff made
sighting easier,

Results

No testing was possible because the plumb bob was blown
about by the wind.

2 SQUARE AND PLUMB




WATER MANOMETER

Construction

A 300mm length of planed 40mm x 20mm soft wood was fitted
with two rubber straps made from motor tyre inner tube and
secured with nails and thin hardboard pads. Each end was
fitted with a sight cut from scrap sheet metal. A 6mm
diameter hole for the mounting bolt was carefully drilled
through the wood at the mid-point. A 100mm 1en§th of glass
tube (7mm internal diameter) was lnserted behind each strap
and the lower ends joined with a 400mm length of rubber
tubing. Water was poured intc the U-tube arrangement uatil
the level in each glass tube was about 3O0mm from the top.
The ends were fitted with stoppers to prevent loss of water
whilst transporting the instrument.

WATER MANOMETER
Uses

The mounting pole was pressed firmly in the ground as
nearly vertically as possible., The mounting block was
placed on top of the pole and the instrument secured by a
carriage bolt and wing nut. The device was aimed at the
staff at the first station, about 10 metres away. It was
then levelled by removing the two stoppers and adjusting
the angle until the two menisci were exactly level with
the top edge of the wood. (Sometimes it was necessary

to slide the glass tubes up or down in their rubber strap
holders to achieve this condition.) Sighting from about
300mm behind the rear sight, it was possible to line up
the horizontal front sight and read the staff. A move-
able horizontal target on the staff made sighting easier,

3




TAKING A READING

Results

‘the staff could be read at & distance of 8-10 metres, but
this range depends on the operator's eyesight. A 50 metre
line was laid out 'on the contour' and checked with a modern
optical surveying level. The worst errer was 42mm in height
ever a horizontal distance of 8 metres.

Evaluation

Various types of water manemeter have been described in
surveying literature. Devices that require sighting along

or through two menisci without the aid of a straight edge

are difficult to use and liable to large errers, The in-
clusion of a sighting edge makes this & more practicable
instrument, With care it would be used for setting level
lines or graded lines of slopes not less than 1 in 200.

The device must be kept upright when moving position to avoid
loss of water, or alternatively the tubes can be stoppered.




SPIRIT LEVEL

Construction

A cheap wocden-cased spirit level 250mm long formed the
basis of this instrument., A 6mm diameter hole for the

securing bolt was drilled through the case, care being

taken to avoid the glass tube.

T DETAIL OF SPIRIT LEVEL

3e

The pole and mounting block were again used for support.
The instrument was aimed at the staff and then levelled

by adjusting its angle until the bubble was exactly between
tﬁe centre marks. No sights were fitted to this device

and sighting wos achieved by looking along the top edge

of the level. As before, a moveable horizontal target on
the staff made sighting easier. Wind caused some movement
of the apparatus, making exact setting of the bubble
difficult. Wind effects could be eliminated if the level
were mounted on a tripod.

Results

The ability to read the staff was dependent on the operator's
eyesight and limited the range to 8-10 metres. A 100m line
was laid out 'on the contour' and the worst error was

.. measured as 30mm over a distance of 9 metres.




Evaluation

If a spirit level is available it is a simple matter to
convert it inteo a sighting level. With care it could be
used for setting level lines or graded lines of slopes not
less thar 1 in 300,

[

SPIRIT LEVEL




ROAD TRACER

Constructien

This dGevice consisted of a triangular wooden frame, free to
swing »u its supporting bolt. The base of the triangle
served a3 & sighting tube and was made from a 450mm length
of bamboo cane. The nodes were drilled out from each end.
Grc end was fitted with cross wives {thin wire glued into
slots) whilst the other end was covered with tave pierced
with @ viewiang hole. A hose clip was used as the balance
weight and this was placed over the bamboc tube before the
latter was glued to the suspending A-frame. An 8mm diameter
hole was drilled near the top of the A-frame so that the
instrument could swing freely on the carriage belt.

DETAIL OF THE RQAD
TRACER SHOWING THE

HOSE CLIP ON THE
BAMBOO POLE

Setting the Instrument

The road tracer and the staff were placed side by side on a
flat surface and the moveable target on the staff was adjus-
ted to be exactly level with the cross wires. The staff was
then moved to a point about 20m away from the road tracer,
chosen so that the target appeared to be at the same level
when viewed through the sighting tube. The positions of the
staff and the instrument were then reversed to check if there
- was any difference in the reading. Adjustment for the error
:was.made. by moving the balance weight 5o that half of the
lifference in readings was removed. The weight was secured
and: the procedure repeated to check the setting.

7




Use

To set out a level contour line, after checking the setting
of the instrument, the st: £f was placed next to the road
tracer and the target adj .sted to coincide with the cross
wires. The staff was then moved to a poeint about 10 metres
away and moved up or down the slope until the target again
coincided with the cross wires when viewed through the tube.
The road tracer was then swung slightly and allowed to come
to rest again so that the reading could be checked, If the
reading was confirmed, the position was marked with an arrow
and the staff moved on. The device was adversely affected
by any wind and it was essential to use a target on the staff.

ROAD TRACER

ilesults

The range was limited to a maximum of abeut 20 metres by the
ogerator's eyesight. A line was laid out on the contour and
checked with a modern instrument. The worst height error
was 59mm over a distance of 10 metres,

Evaluation

Care and patience are needed with this device to allow it

to come to rest. Heavier construction, e.g. of steel, would
make it less susceptible to movement by the wind. The need
to 'set’' the instrument and check both the setting and res-
ults is a disadvantage. Its use is restricted to level lines
and graded lines of slopes not less than 1 in 200.




A-FRAMF AND PLUMB

Construction

Twe 2.5m lengths of 60mm x 20mm soft woed were laid to-
gether at one end and spread apart by 4m at the other.

The joint was glued and screwed., Ancther piece of 60mm

x 20mm wood was glued and screwed to the side pieces so
that it formed the horizontal of the A-frame. The 'feet
of the frome were cut level after marking with a long
straight piece of woed. A hook was screwed into the frame
near the apex for attachment of the plumb.

Setting the Instrument

Two bricks were piaced 4 metres apart and the A-frame was
placed upon them. When theplumb came to rest, the position
of the string was marked on the horizontal bar. The frame
was then placed the other way round on the same bricks and
the procedure repeated. A permanent mark was then made
halfway between these two marks to show when the feet of the
frame were exactly level.




Use and Results

To set out a level centour, one leg of the frame was placed
at the starting point and the other was positioned so that
the plumb registered with the permanent mark. This pesition
was marked with an arrow. The frame was then moved up to
this arrow and the procedure repeated. Care was taken to
get the plumb as close as possible te the marker. Although
the plumb was affected by the wind it was possible to damp
the movement by allowing the cord to rub against the frame.
A line was laid on the contour and the worst height errer
was 13mm in 4 metres.

Evaluation

Progress with this instrument can be quite fast even though
each 'step' is limited by the physical span of the frame.
The taller the frame, the more sensitive the instrument
becomes to differences in level. The device described here
could be used for setting level lines or graded lines of
slopes not less than 1 in 300.

10




li-FRAME MANOMETER

Construction

The frame of this device was made from twe lm high up-
rights (50mm x 50mm softwoed) and a 2.5m horizontal joined
to form an H shape. A lm length of clear plastic tube (lZmm
internal diameter)} was secured to each end of a 2m length

of metal conduit using hese clips. The conduit was attached
te the horizoatal of the frame with nails, and the plastic
tube fastened to the uprights with soft wire., Water was
poured in until the level was about halfway up each tube.
The tube ends were stoppered to prevent loss of water during
transporet.

Setting the Instrument

Twe bricks were placed 2.5 metres apart and the feet of the
frame placed upen them. The stoppers were removed and a
mark was made oh each wooden upright, level with the botton
of the nmeriscus, The frame was placed on the bricks the
other way round, the precedure repeated and two more marks
made. A permanent mark was then made midway between the
marks en each upright., Finally the stoppers were replaced
for transport.

H-FRAME MANOMETER

11




Use and Results

A level line was laid out by placing the foct of one of
the uprights at the starting peint, removing the stoppers
and moving the leading foot until the bottom of the meniscus
was level with the permanent mark. With twe operators, the
following man could observe his reading to provide a check,
(it should also be opposite the mark). The position of the
leading foot was marﬁed with an arrow, the stoppers replaced,
and the frame moved forward to repeat the procedure., In this
way a line was set on the contour and tne worst height error
was measured as 8mm over a Jisyance of 2.5 metres.

LY

Evaluation

Care was needed to aveoid spilling water whed
was moved. Although each 'step' was limited
(the sKan of the frame) progress with the devic
with the previous levels. It could be used for se
lines or graded lines of slopes not less than 1 in 308,

refinement could be made by attaching a scale to the up-{ghts
for measuring height differences. ‘\\\

2.5 metres,

12
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P
FLEXIBLE TUBE WATLR LEVEL '

Construction

Twe 1l.6m wooden staves (40mm a2 20mm) had batters (2m x 10mm)
nziled to on¢ side of the bread face. A 1.5m tape was
carefully glued to each batten with the zero level with the
end of the batten. The two ends of a 13m length of clear
non-reinforced PVC tube (l6émm internal diameter) were attached
te the staves by drilling feour l.5mm heles at 200mm centres
and using scoft wire to secure the pipe firmly against the
edge of the batten. The tube was then slowly filled with
water, care being taken tc expel all air bubbles, until the
level was about lm high in each of the stand pipes when they
were held together. The ends of the tube were fitted with
rubber stoppers to prevent loss of water during transpert.

Use

To set a level line, the two stand pipes were brought together
at the starting point, the stoppers removed and the reudings
taken level with the bottom of each meniscus. (The readings
should be the same and may be marked with a pencil.) The

ends o[ the tube were then stoppered and the lead man took

his standpipe and stretched out the tube in the directien of
the line. The stoppers were carefully reroved and the lead
nan noved his standpipe up or down the slope until he obtained
the original reading. (At this point, the fellewing man could
look at his reading which should also be the same - this pro-
vided a simple checking procedurc,) An arrow was placed by
the lead man, stoppers were replaced and both men meved forward
t0 repeat the operation.

- FLEXIBLE TUBE WATER
LEVEL




Results

If care was taken, the accuracy of reading the meniscus was

¥ 0.5mm, (the smallest graduation of the tape being 1.0mm).

It did not take long for the levels in the stand pipes to set-
tle, and progress was quite fast. When moving the instrument
the precedure to avoid spilling should be observed. A line
was laid on the contour and the worst height error was 1lOmm
over a 10 metre distance.

Evaluatien

The accuracy of this device was far superior to the other
instruments, and it was one of the fastest to use, However,
its construction relies upon the svailability of clear plas-
tic pipe. This is oniy strictly necessary for the standpipe
portions as the joining length could be any type of hose.
The instrument does not rely on good eyesight for sighting
purposes. A possible disadvantage is its bulkiness although
the instrument described here was easily carried by one man.
With care it could be used for setting level lines or graded
slopes not less than 1 in 1000.

14




LINE LEVEL

Construction

A cheap wooden-castd spirit level 250mm long formed the
basis of this instrument. A small screw-eye was screwed
into each end face (on the centre-line and close to the
top face)} and a 10m length ot cord tied to each eye.

Two staves were made by glueing 1.5m tape measures onto
straight battens.

Use

Three people were needed to operate this device - one
with a staff at each end of the cord, and the third at
the centre watching the spirit level. The leading staff
man either moved his position up or down the slope,

(for laying out contours) or moved the string up or down
the staff when measuring height differences. The centre
man gave the instructions by observing the Splrlt level.
Even tnough the device swayed around in the wind it was
s§till easy to see the bubble, which came to rest after a
few seconds.

LINE LEVEL

TAKING A READING

15




Results

The range of the device depends onr the length of the line,
in this csse 20 metres. 5 arrows were set on the contour
in 5 minutes and the worst helght error was 55mm in Z0m,

Evaluation

Of the instruments tested the line level gave the [astest
rate of progress. Accuracy might be improved by suspendi-
ng the level from the line in a different manner to ensure
that it always hangs correctly. It was the most compact
of the eight devices (the level and cord could be carried
in a pocket} and with care could be used for setting level
linres or graded lines of slopes not less than 1 in 300,

16




SUMMARY

Eight simple surveying levels were constructed and compared.
Those which invelved sighting onte a distant staff were the
least satisfactory. Of the remaining feur levels, the flexible
tube water level was the most accurate, but the most expensive,
The wooden A-frame and plumb line and the rigid H-frame mano-
meter were simple to use but cumbersome to transport. The line
level (small spirit level and coxvd) was cheap, fairly accurate,;
quick to use and easy to carry, but needed three operators.

All the levels were made using simple hand tools. The materials
used included wood, screws, nails, string, scrap sheet metal,
glass, rubber tube, plastic tube, soft wire and a length of
metal cenduit.

CONCLUSIONS

All the devices were cheap and simple to construct. They
did not require delicate handling or skilled operators.
They were all accurate enough to be useful in irrigation,
drainage, soil conservation, roadmaking and building at the
farm level.

The four levelling devices which involved sighting onto a

distant staff (water manometer, spirit level, square and

plumb and road tracer) were more difficult to use, particularly
in less than perfect lighting, and their accuracy depended largly
largely on the operator's eyesight., In each case a robust

tripoc would have been some improvement over the mounting pole
used, but would have rade transport more difficult. The
remaining devices which did not require sighting onto a staff
seemed more suitable for unskilled operators.

The A-frame and plumb und the H-frame manomster were simple
to make and use, but were cumbersome t¢ transport and could
only be used over fixed intervals equal to the lengths of the
frames.

The flexible tube nanometer was the most accurate of the
devices. Measuring or marking out gradients of up to 1 in
1000 was possible with this instrument. It was one of the
fastest to use but was the most expensive to censtruct.

Being flexible, it could be used for levelling two points not
in sight of each other - a common preblem in building const-
ruction.

The line level was cheap to make, very casy to transport and
a very quick means of laying out contours, but required three
operators.

17
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"WANANCHI'* OX~CART

DEVELOFED BY: Originelly designed by Rev. V. Swenson of Singida Misaion
and later developed further at T.AM.T.U., Tanzania.
DESCRIPTION: Built to carry a load of 1400 lbs. (636 ki), pulled by twe
oxen. Az important design feature of this cart is the wood-
block axle bearings, each made of two pieces of wood, oil-
impregnated by soaking in hot oil, the axle bearing hole of
13" (38) diameter being drilled centrally through the blocks.
Thie bearing design facilitates ease of maintenance and
renewal of the bearings by carpenters in rural areas.
Each of the wheel assemblies is an Integral undt, the wheel
spokes welded to the axle shaft.
Note: Figures in btrackets are in millimetres.
KET: T
ITEM NAME QUANTITY ITEM DESCRIPTION
A SHAFT 1l Of 4w x 4v x 168" (102 x 102 x 4267) eoft wood,
or a termite-resistant bush pole can be ueed
instead.
B FRONT/RACK b Of L' % 12" x 52" (25 x 505 x 1321) eoft woad,
BOARD
c SIGE SUPPORT 6 Of 2 x 4% x 17 (51 x 102 x 432) hard wood,
D SHAF? BRACE 2 2 x 13" x 36 (6.3 x 38 x 914) mild steel.
E FLOOR BOARD € Of 1" x 12" x b8" (25 x 505 x 1219) soft wood.
F CHASSIS MEMBER 2 Of a2t x bt x 72" (51 x 102 x 1829) hard wood.
a WHEEL ASSEMELY 2 Wheel rime of 4 x g' (102 x 9.5) mild ateel,
oM (762) diemeter, with £" (19) diameter
aspokes of mild steel bar, 12 apokes per wheel.
H AL 2 Each of 30 (762) x 13" (38) diameter mila
steel bar, -
J AXLE BEARING 1 Of 2v x 10" x 48" (51 x 25% x 1219) hard wood.
PLATE CHASSIS
CROSS MEMBER
K WOOL~=ELOCK 4 Bach benring coneiste of two pieces of hard
BEARING wood 3" x 4" x 10" (76 x 102 x 254).

L GREASE CUP 4 Of screw=type design.
M BEARING BOLTS a 10" (254} leng x ﬂc" (12.5) diameter mild steel.
N FLAT WASHER 8 of 13" (38} inner diameter, in pairs each side
of inner bearings to locate sxles. Inner
washers free to rotate and outer washers welded
iﬂ ﬂxlal
SIDE HOARD 2 0f 1" x 12" x 70" (25 x 05 x 1778) woft Wsod.

YOKE HITCH 1 'g* bolt of 4" (12.5) diameter mild stael.
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CART FOR ONE DRAUGHT ANIMAL

Dntemediate

Paitdi 1iausa, 25 Wiisonh Read, Londor SW1Y 15,
Telephons 01-826 5791.4




DEVELOFED BY:

DESCRIPIION:

JTEM HAME

A SHAFT/CHASSIS
MEMEBER

ASSEMBELY

H SIDE BOARD

§  FRONT/BACK
BOARD

K GREASE. CUFP
FLAT WASH:R

B AOE BEARING 1 Of 7' x 2% x 45" (178 x 5L x 1143) hard wood.
PLATE/CHASSIS
¢ WOOD=HLOCK ) Each bearing consista of two pieces of hard
BEARING wood 23" x 3% x 7" (64 x 76 x 178) with a 11¢
{32) diameter hole drilled centrally for the
axle.
CORNéR SUFFCRT 8 Of 2" x 5" x 181 {51 x 76 x 457) hard wood.
E  DRAUGHT HOOK 2 Made from 3" (12,5) disumeter mild steel bar.
F  HARNESS EYE 2 Made of §" (9.5) diameter mild steel btar,

G WHEEL AND AXLE 2 All parts of mild steel: wheel rins of 3" x g"

CART FOR ONE DRAUGHT ANIMAL

J. Wirth, Engiozer at the Tanzania Agricvltural Machinery
Testing Unit, lanzania.

besigned to carry a load of 700 lbs (318 kg), pulled by a

single ox or donkey. The wood-block axle bearings fitted

unuerneath the cart body are oll-impregnated by soaking in
hot oil before drilling and assembly.

Both the front and back boards of the cart body are
removable. The cart shafts can be made of tubular metalpipe
insteaad of timber if extra strength is found necessary.

Note: Figures ir brackets are in illimetres.

ANTITY ITEM DESCRIPTION

2 Of 24" x 33" x 153" (64 x 89 x 3886) wood.
Sheft length can be varied to suit animsl size,

bolt~heads countersunk on inside of shafte.

{76 x 9.5) 28" (711) in diameter; spokes of
{32.5) diameter bar, 12 spokes per wheel.
Axle of 13" (32) diameter, 25" (635) long.

2 Of 1" x 12" x 51" (25 x 305 % 1295) soft wood.
2 Of 1¥ x 104t x S4v (2% x 267 x 1372) soft wood.
4 Of screw~type design.

Of 14" (32) inner dilameter, in puirs each side
of inner bearings to locate axles, inner
washers [ree to rotate and cuter washers welded
tao axle.
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OX-CART USING OLD CAR WHEELS

Gd'll'blogy Development Group Lid

Parnsl House, 25 Wilon Road, Langon SWIV 118,
Telephone 01-B2E 579F-4 —— —



DEVELOPED BY:
'~ DESCRIFTION:

~CAKT USING

QLD CAR WHicl S

Rev, L.H. kobertson, Mlanje, Malawi.

Thiz cart makes use of the front wheels from an olda car

or lorry, the wheel mountings being cut eff and welaed on

to u box-section axle fabricated from angle iron.

A car

rear axle complete with differential can be used, but
thiz adds unnecessary bulk and weipht to the cart.

The cart chasgis and body are constructed of woeod, all

parts being bolted together,

The body side and end boards

are made of planks £" (19) in thickneoe, and are detachable.

Note:
KEY:
1TEM NAME
A sLor
B STAKE/RIB
€ FLOO® BOARD
D  ERACE
T SAAFT
F.  CHASSIS MEMEKR
G.  CHASSIS BOLT
B CHASSIS CHOSS
MEMRER
J SHAFT S0LT
K  CLAMP PLATE

RIB SUPPORT BOLT

SLIDE RIB SUFFORT
WHEEL

~ AXLE CLAMF BOLT

LS SUPPORT

H.gures'in brackets are in millimetres.

UANTITY

&

14

ITEV DESCRIPTION

Slots to provide for removal of end beards
formed with 2 x 1" (51 x 25) wooden =lats.

2% x 1" (S1 x 25) hard wood, of appropriate
length to suit required height of cart szides.

Of 2% x 12" x 84" (19 x 305 x 21%4) soft wood.
Of 2" x 4" x 16" (51 x 12.5 x 406) mild steel.

Of 4 x 4" (102 x 102} sawn timber, or a
termine-resigtant bush vole can be used instead.

Of by x 2w x Bl (102 x 51 x 2134) hard wood.

of g" (9.5) diameter mild steel, 8% (203)
long. :

Of 39 x 29 x 60" (76 » 51 x 1524) hard wood.
of 1" (12.5) diameter mild nteel, 8% (203)
long.

OF 2" x 4 x %“ (51 x 102 x 12.5) mild steel.

Oof 4" (9.5) dlameter midd steel, 6 {152)
long.

Of 23» x 11" x B4 (48 x 3¢ x 2154) hard wood.
Front vheels from an old vehicle.

of 3" (12.5) diameter mild steel, 12" {305)
long.

Of 87 x 29 x Sb» (20% % 51 % 1372) hard wood.

Two pieces of 2" x 2 (51 x 51) anzle iron,

54 (1372) long, welded torether to form
box section anple.
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