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LT. GRANULE APPLICATDR LT. GRANULE APPLICATDR 

(DAUDAWA, N.C.S. NIGERIA) (DAUDAWA, N.C.S. NIGERIA) 



The I.A.R, Agronomy Departn~~t requested development of an appli- 
cator for fertiliser granules into which herbicide had been incor- 

'f 
S 

porated, the granules- tc be spread in a 15 cm wide band on top o 
the ridges to control weeds in the crop rows while the inter-row 
were mechanicaliy weeded. 
A Planet Junior hand,-pushed seeder was modified to spread a band 
of granules by replacing its seed tube with a fan-shaped outlet. 
A similar Planet Junior-basc%d applicator was fitted to an Ari,ana 
toolbar and .a simple direct drive from a ' sp,.ked wheel was used t 0 

replace the original bevel gears and shaft drive to the metering 
mechanism. Standard Ariana soil moving components were added to 
enable a ridge to he 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 caqacity 
built from larally available mild steel sheet? water.pipe and re 
forcing rod, using normal hand 
fitted to an Ariana toolbar. 

tools and welding equipment, and 
It was found to be capable of spre 

Wd8 

in- 

superphosphate granules in a 15 cm wide band at rates between 10 
and 500 kg per total hectare on the 75 cm spaced rows used in th 
Da?:dawa area. 

ading 
kg 

e 

Description : 

In the drawings which follow, dimensions are given in inches wit 
millimetre ,equivalents in brackets. 
Page 1. 
Page 2. 

Pictori.al views of assembled granule appli~catar. 
Hopper unit, side view. 

h 

Page 3. Hopper unit, rear view. 
Page Ir. Hopper unit, plan view. 
Page 6. Metering mechanism. 
Page 6. Granule aperture flow adjuster. 
Page 7. Ratchet lever for flow adjustment. 
Page 6. Granule-flow drive, fro".; 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 3/32" (2.4) thick mild steel 
sheet, and to increase its capacity it was extended vertically b: 
9" (229) using l/16" (1.5) mild steel sheet as indicated by B. 

Y 

:x?veItlped~ : In: .?rmediats Technology Project , L!zudawa, 
North Central Nigeria. 

Introduction - : The granule applicator was developed as part <!f 
the I.?!'. Farm Equipment Develq:ment Project work 
programme attached to the Institute of Agricultural 
Research of Ahmadu Belle University, 



i i. 

The hopper support frame pieces C' of 1" x l/H" (25 x 3) mi,l(l 
steel, are welded ta the attachment stalk n whirh is f.jLricated 
from 1" x 1" (25 x 25) angle iron and allows the applicator to be 
clamped firmly to an Ariana toolbar E. 
The first part of the metering mechanism is made of 1 l/R" (78; 
internal diameter pipe F welded to the bottom of the hopper. Th? 
granule flow adjuster G of 1 l/16" 
fits inside the pipe F, 

(27) outer diameter pipe, whici: 
is srsvided with bearings of hardwood at 

both ends as indicated by H. 
Even granule flow is maintained by the rotating mdvement of the 
agitator J which, 
pipe G, 

when passed through the wooden bearings within 
is provided with a distance piece K nf j" (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 steF.1 bar, rotation being 
by ground-drive from the "spiked-wheel" N. 
The granule spout 3' is made from l/R" (3) tk!~:k mild steel, and 
even granule spread is accemp7,i,shed by the pt,:v:sion,of diverter 
pegs made of wire and positioned within the sp<?:lt as shown at Q. 
With reference to pages 7 and 12, the rate of application of gra- 
nules per unit a:ed is controlled by the position of the flow~ad- 
justment ratchet lever R. The ratchet teeth are at l/4" (6.3) 
spacing, 
"A" and 

and to provide finer adjustment two holes are provided 
"B") on the lever at the point where f'c joins the metering 

sleeve arm S. TO keep the ratchet engaged during field operation, 
a small coil spring is fitted through 3/E" (3) diameter holes between 
the metering sleeve arm and the ratchet lever. 
These drawings and description should be sufficient to enable the 
recipient to construct an applicator. However I materials used will 
depend on what is available and the constructor is advise;1 to de- 
termine availability and alter dimensions ,ccordingly. He is also 
welcom,a to alter the ieeign to suit local conditions. 
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LT. EXPANDABLE CULTIVATOR 

(OAUDAWA, N.C.S. NIGERIA) 
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I.T. EXPANDABLE CULTIVATOR 

Developed by : Intermediate Technology Project, Daudawa, Narth Central 
State, Nig@+ia 

Description : 

A lightweight cultivator designed far weeding of ercaps planted in 7C-'30 cm 
spaced rows in sandy soils, to be pulled by en@ car two oxen er donkeys. 

Tines are individually adjusttile Ear elepth , making the implement suitable 
for flat or ridge cultivation. Taper pins engage with notches in the tool 
standards and are hammered into the wooden beams to lock Me tines et th@ 
required depth. 

The cultivator is suitable for manufacture by village blacksmiths, minimU 
equipment for manufacture being : 

mrge 
Anvil 
Hammer 
Tongs PUnCh 
Chisel 

ITEM NAME -- E 

A centra 1 
beam 

B PHS Beam 1 

C LlisE3eam 1 

D Hake plate 1 

EJ Pivot 2 
plarte 

P Pivot bush 2 

G Adjustor 2 

El Adjustor 1 
Pin 

.I Handle 2 

K Handle 1 
tie bar 

L Handle 2 
grip 

i.lATERIAL PER ITSM MANUFFCTORING NOTES - 

1200 x 75 x 50 Holes for Caper pins drilled or burnt 
hardwood 9 14 and burnt out to form using hot 

taper pin. 
700 x 75 x 50 
hardwood 

700 x 75 x 50 
hardwtlod 

10 Em M.S. plate Holes drilled or punched. 

155 x 40 x 10 N.S. 

75 mm length pipe 

270 x 20 x % M.S. 

150 x 10 d M.S. 

O.B. &bL%9-fit in 20 j4 Rolea in 23 
and c. I.D. turn... ofl 15 $4 bolt. 

1000 Y 30 x 10 M.S. 

500 x 20 x 6 M.S. 

200 x 25 bore water pipe 

(Key continued next page) 



ITEM NAEa MATERIAL PER ITEM MANUFACTURING NOTES - -. E 

M Skid 1 3w x 25 g+ M.S. Notches made with 6 6 round file. 
standard 

N Skid 1 200 x 40 x 10 M.S. 

T-1 5 ~LCX-J x 25 6 M.S. e P 
standed 

Q Narrow 2 6 mm lorry spring Fitted to front tool standards. 
tine leaf 

R Sweep tine 3 ditto. Fitted to rear tool standards. 

S Taper pin 6 90 x 12 B t4.S. 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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A&CULTURAL EcXJIWENT AND TOOLS FOR FARMERS DESIGNED FOR LOCAL CONSTRUCTION 

HAND-OPERATED SEED DRESSING DRUM 

(CHITEDZE, MALAWI) 

DESIGN: JOHN BOY0 

‘, ;,ORAWINE: BERNAROWINLO 



Introduction : 

The test drum used was en ordinary wafer tin of apprexinwtely 
13" (?30) diameter and 2.5" (382) in heiFbt >I * 
It was found that this drum had a capacity of 30 lb. (13.6 kg) of 
L'halimbana groundnuts, 35 (IS.9 kg) of soya beans or maize, and 
38 lb. (i7.2 kg) of fertiliser when filled correctly. In a dura- 
bility test, a total of 1; tons of fertilizer was mixed without 
signs of damage. The drum was also used for serd-dressing of 
groundnuts and mai,ae with satisfactory cwrrag~ psrfsrmanee and nn 
apparent adverst2 effect on gerrninatiion. 

Description : 

with reference ta the attacked drawings, dimensiona are given in 
inches with millimotre equivalvnfa in hr;rrkePs. 

'The handle A is free -to revc1ve cm e1 %" (10) diameter bolt which 
ic Pitted to the crmk arm R. A belt of 114" (6) diameter is used 
to secure the crank am to the herizentel beam C. The handle. crank 
and beam are all made UP wood, the rectangular part of the beam 
b,eing 30" (562) in length. The beam ends are supported by timber- 
poles 6 at a height of b2" (763) from ground level. 

Where an open-'top eontaine~ is used, the drum top t: should be cut 
to a diameter of 1" - 13" (29-38) larger than that of the drum F to 
ailow for hending over (as indicated by the dash line 12) and sol- 
dering to the sides. 

Cues ape made in the battum end top of the drum as indicated by Ka, 
the sheet metal bent up as shown in Kb an& tacked to the horizontal 
beam at KG. 

The outer edge L of the lid is bent down along the line M, and the 
lid rear pieces N are folded round to form the hinges P. A iiooden 
block Q is nailed inside the lid to provide additional strength, and 
a sealing strip of foam rubber fitted at R. 
The tid side plates are bent outwards along the line S to hold the 
lid In position when open for filling. 
The tody of the over-centre Latch 'r is m-de from l/16" (2) steel 
sheet, the latch plate U being rive-ted or soldered to the drum side. 
The catch V and lid loop W are nf l/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. 



FIG. \. Fib.2. Ftc.3. 
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LT. HIGH-CLEARANCE ROTARY HOE 

(DAUDAWA, N.C.S. NIGERIA) 

DESIGN: JOHN BOYQ 

_ :, PRAWING: BERNARD WINLO 



Orthographic drawings use first angle projection. 

Dimensions given in rmn. 

I.T. HIGF-CLEARANCE ROI'ARY HOE 

This implement is d@eigned far "erdi.Iq EWE cropz g;o"n an ri~I!lCs c,C 
75 " 90 6ln spacing. It eu:tivatcs both si&s of 0*x ridge ‘at 4% Clme 
and therefore, unlike 6-ultivaturs dra'n between the rictges, daes rat 
require straight and parallel ridges for efficient we@ding. 

cultivcttian is &me by two gangs sf four spider whe~ele, each having 
ten backward curved tines. The gangs are nngled t:a maintain the profile 
of the rMqa snd grve a slight "earthing up" vffcet. The width of the 
uncultivated partian along the crop row can be adjusted dram 5 to 20 cm. 
The rolling action gives light draught and the implement will ride CWR~ 
stumps or otbel- obstnxticns in improperly cleired land. The rotary 
hoe can be used for weeding closer to the crop than sweep cultivators 
without causing apparent crop damage. 

An arch frame ib used to giue 75 cm clearance over the t@p ef the 
riage. The frame is pulled by two ropes, ma on each aide ef the crop. 
The handlea are offset te alle" the og~irtor to walk In the furrow. 
Skid% far warking artd transpert pslitiene UI;% previded. 

Thin modidicatien "as designed te allow the I.T. Rotary #ee te be oaed, 
on different ridge profiles. 

The adjustable angle versien would be a useful research tool for firding 
the appropriate rotor angle for cenrlltiens in any locality. This infer- 
mation could then be used to modify the assembly fixture for th@ farmers' 
fixed-angle machines. 



Arch 

stub 

Main ekld 

Main skid 
strut 

Handle 

Handle 
carrier 

Transport 
skid 

Transport 
Skid strut 

Hitch loon 

Rot‘% huh 

Tilt@ 

Reinforrcing 
"edges 

AXl% 

Rotor 
bearing 

U-piece 

Clamping 
bolt 

Axle 

s?z 

1 

2 

2 

2 

1 

1 

1 

1 

2 

a 

80 

SO 

a 

4 

2 

4 

a 

2 

2 
retaining pin 

Thrust 4 
washer 

Assembly 1 
fixture 

MATERIAL PER ITEM 

24GO x 30 bore 
water pipe 

150 x 30 x 30 M.S. 

400 x 50 x 10 M.S. 

300 x 12 6 M.S. 

?50 x 25 . " \ 
water pipe 

600 x 30 bore 
water pipe 

350 x 50 x 10 M.S. 

250 x 12 6 M.S. 

2QO x 12 6 M.S. 

330 x 25 bare 
water pipe 
150 x 1% $ M.E. 

15 x 12 18 N.6. 

MANUFACTURING NOTES 

Bena to shape, starbinq ate centrc, 
and se" off ends of pipe level. 
Sauare bar or hollow section fabricated 
f&n angle iron. Weld to A. 

Weld to A. 

Weld to A and C. 

Prepare ends by partiai crushing and 
weld to E and A. 

Weld to A. 

Weld to F and G. 

Weld to A. 

Bend to apprex. 100 mm radius. 

Forge to shape a119118 cut off from bar. 
Weld ten eech of L and M into each spider 
"heel so that spider wheels fit o"er K. 
Weld spider wheels to K with tine posi- 

450 x 15 d M.S. 

loo Y 30 x 30 
hardwood 

745 x 25 bore 
water pipe 

40 x 15 bora 
wateft pips 

166, H 40 r 5 M.B. 

40 x 12 eye bolt 

25 x 2 B split pin 

tkas staggerea. 

Wood bearing impregnated with groundnut 
oil as per IDC Report No. 69-S. O.Q. to 
be press-fit in K, I.D. to be running-fit 
on N. 

Bend to shape. Partially crush ends for 
welding to R. 

Fit R onto N to maintain alignment and wel-d 
It to P. Drill 2 6 hole through R and N 
for v. 

2 m thick washer 
I.D. 15 mm, O.D. 30 mm 

2050 x 40 Y 5 M.S. Construct X as show". Fit (P + RI desem- 
760 x 15 bore blies onto X using W. Fit S onto S at 
water pipe innermost position. Sring P and S together 

as shown end weld P to S. 
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Developed by RAPanje end R.Q.Menon of the Indipn 
Inetitute of Sugwane Reeeuah, Luoknow. 

m p”om the ori&nel plum by R.D.Menn end B.P.Wulo 

Thio auimal-dnun aelf-oleening weeder wee originelly 
daveloged for uee In eumroem plentetione. It ie deeiuned to deetroy 
weedo,-leeve e muloh on-the eoii eurfeoe to ooaeerve mozeture end gi6 
a hi& work atpt per dLy (up to 5 or 6 aoree of mm o~p uork per 6 
hour dey). It aan be ueed on moat row ompe vlth e epeoiag of Jo iaokee 
(75am) or mre* 

QPerstionr 
The blede varke et e de&h of 2 inohee (501~) below the 

eurfeoe. The weed Mote era aut or pulied out end the &l’lwer ie 
lifted.elighfly, VU& help6 to breek m cruet present. If the blede 
01~ it will rlee out of uork. When thie he~pene the operetor flioke 
the rele~e levere, the rotor aovee mad Wo ad ie looked in pleoe by 
the lever. The weede drop off the blede urd coon drp out. Beet reaultr 
ara obtained on tilled eolle vhioh heve eettled down to fern e omat. 

The implement ie U&t enough to be owried on the joke 
of l g&r of bullooke yet robust emu@ to ultbetmd l fsir amount of 
r~~&i handUn& The bledee oan eeeily be nplus%ad by e rillq$e Usok- 
eaith and the uhole maohUm aan be built in esy zmeorubly roll-equipped 
uorknhop. 

The msehhe aan he urod in two foornet 
(1) uith a loryl drwjht pole &ad two depth wkeele 
at the reer (em ehown in tha detelled drewiage). 
(2) with l ahort beem end dre@t ohein and . sin&e 
depth wheel at the front of the beam (ee ehoun on 
the aover). 

ITXu3 hau not yet bed the opportunity to field tent tMa 
implement a The infomution above wsa ampplied by the Indian Inetitute 
of &gwoim R~aeeroh. 

It hu been meted that the implemnt r&&t be 
iapxwed br eplying cat tke kindle brmketa to improve l&wl tigidity 
and tbt the ule eupport bnoketa J&t seed to be etrewthened for use 
in har6 noila. 
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List of materials reyimd for the fabrbatioa of the I.I.S.R. Weeder Kulcher. 

77&m leastb Ii 19mm Dia. 
3ciImD x 1pJm ma. Pipe 

5ochm x 37.5m! x 6nlu! 
1.425~ I[ 6s~~ Dia. 
2.3om ex 75rmn x .wmm 
j3oIppLx x6om 
125Em x jBm widtk 

Meterial 

K.S.Plat 
K.S.Plate 
K.S.Eod 
M.S.Pipe 
H.S.Pht 
x.3.Plat 
K.S.Pipe 
K.S.Pipe 
K.S.Pipe 
M.S.Flat 
K.S.ROd 
3rd wood 
M.S.Plwt 
%.I. 
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SECTION OF BICYCLE 
PEDAL SHAFT ASSEilBLY 
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FOR LARGE SPROCKET 
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FOOT POWERED THRESHER 

Helmeeisn Coumil of Churohee. P.O.Box 80, Lee, Pepue New Guinea. 

X.T.D.‘i. bee not yet bad an opportunity to build or teat tbie 
tbreeber ti the infontion @en below wee eupplied by &David Williem 
Jr., Agriu~lturel Saaretmy of the N&meeian Council of Churohee. 

Tbraahere of thie type have been used in large number8 in Aeia, 
but beve gwmmlly been faotoq4uilt and have used epar gear drlvee and 
expeneive be-. This Melaaeeian Counoil of Churohee design sub- 
etitutes b%oyole chain and eprockete for the gelllra end emploga bearinga 
taken from bioyole pedel shafts. To make the thresher, come electrio 
weldi= end use of a drill preee ere required, but all other operations 
om be done wltb eim@e band toole. 

The threeher ie miteblo for doe end also eor&um, oete and 
other amall glint. Whoa the treadle ie operatad the drum rotetee ot 
250 to m rwolutioae pes timto. The uire loope 011 the dmm are the 
“troth” vhbh rtclke the (puin off the etalke. l’hie naohine doen not 
aeparste the oh&f Born the gr&n and therefore uianowi~ is &ill 
IBOW~. 

5he threahiag ir doaa by holdi= l buadlr of unthreahed gmin 
firmly in the hendo, brrtirPg and tuietirrg the bundle 1Qhtly a&net 
the dnm, ubioh revolrro crwy from the worker, and throwing the bundle 
of thrwhed atraw a&de, The good #mine fell doun upon a aenvae or 
pleatio &met, whiah ir, sheed under tke thrasher. 

The work of olamiag the grain will be tly facilitated by 
putt* the threshed materid into a box with r inoh wire menh mreen 
on top. sill vill remw - of the brokea &ems and longer treeh. 

To muidu &he o&gut of thin uobine, the work should by 
ny&mtioally or@i&ed. 9he folloving reoomnendritioaa for orguriaing 
field pzowdnrrr whut wily tmadle operated thresb,ero oome from the 
Iatertmtioml Rioa Nerrrcoh Imtitute in the Pbilippirue end we baaed 
on obaenaticme of e-timed workerr in %Swm~* 

1. Tte &rm ir out with a mythe in 081) head and gathered 
in the other. Eaoh cltagle hudful of straw La laid aeide 
0x1 the dub8le parallel to the previoue once acd left to 
hy one to tuo dwn. 

2. The sled-mounted pedal tbreeber with a box and Noreen 
ia brought into the field by J to 5 pernone who work ee 
. teem. 

3. Eeoh peraon hw (L card about 5Oom loag c&aohed to one 
urirt and free at the other end. He niipe bia band under 
4 to 8 headfule of the drj nt,sly end binds the larga bundle 
by wrapping the fcae end of the oord around the bundle. 
This teobaQu6 ptn one head to hold the straw fimly. 



4. The crew meribere rotate in a cirole. While one or 
two are tbreahing, the other8 8x-a returning, gathering, 
and brlaging new budlea. Emh pereon threshes the 
bundle that he &here by pedaling with a rhytbmio body 
action while holding end ‘twisting the bundle. The 
inertia of the oylinder keepe the tbreeher going ae the 
lebourera take tuna threehing, @hexing, and bringing 
in new bundlee. 

5. After threshing the atraw ie diaoarded in a mall pile. 
The eled-mounted thresher ie moved in 5 to 10 metre 
atagea 80 that the hml dietmoe ie always abort end 
strew pilee are easll. 

6. The threshed &rain aooumulatea in the box along 
with some flsg leaves am3 cd&f. The leaves are 
removed end the grein end oheff are eaoked for drying 
and oleening. 

Taiwan repartr iadioata thet erperianoed workore e&n threeh 
approrlm6tely 1,000 Q. of paddy per daJr with a treadle operated thrasher 
if the mstmial ia dry. CBCOCC ( a dealer in em11 e&oultuml equip- 
ment in Jam) xenortr 115 kg. of pod@ per hour ad the onpaoity of a 
Nmi11~ whine. The amount of work done will vary &@estly aooording to 
aonditionr. Johnson, Camm, and Man&lo report df+ that five wornen in the 
PNUppinee with om threeher were able to thresh about 500 kg. of grain in 
8 to 10 hourn, uor+dw with wet luteriale .&em 6 staok in a muddy field. 
Under the latter ooadiMoan thm&ng by hand would be nearly impoeeible. 

@#he D@ven Threeher. 

Thone uho want a einplo en&b+dtiven threeher 0821 build a 
s%milsr nmhine, but ui.th e wider dn@, for oxamPle, 36 inches; with L 
etromr &aft, my 3/4 inoh: and uith a lar@ pulley on one side. A 
three to five homepower en&lw, vi11 be eufficient, and in this 0-e 
approximtely 400 revolutions per dpite would be beet, 

* Johmon, C&am, MB IUndo, “Labor and Ppooedure for The Pedal Threahert$ 
fatemat!oarl Boo Remtmh Inetitute TeoMoal Papr Eo.2 September 1966. 

+c op. oit. 



4. The crew members mtate in a circle. While one or 
two are threshing, the others are returning, gathering, 
and btinging new bundle& Eaah pereon threshes the 
bundle that he &here by pedaling with a rhythmic body 
action while holding and ,twiating the bundle. The 
inertia of the oylinder keeps the tbreeher going 8~) the 
lebourers take turns threabing, gathetin& brd bringlne 
in new bundles. 

5. After tbxeshing the strew ie disaarded in a small pile. 
The eled-mounted thresher ia moved in 5 to 10 metre 
eta&e8 80 that the h&l diatanoe ia 8lwqys abort and 
etraw piles are amall. 

6. The threshed gtsin aooumulbtee in the box along 
with Borne flag leevee and ohaff. The leaves are 
zvee$the grain ad chaff are eeoked for dryin@ 

. 

Tbiwan report8 indiobte tbt erperianoed workore osn thresh 
bpproximbtely 1,000 kg. of ~6ddy per dsy with a treadle operated threeher 
if the narterinl ia dry. CECOCO ( a deeler in am&l1 e&rioultural equip- 
aant in Japur) reports 115 kg. of ~8ddy per hour aa the obpboity of a 
eimilu aaohine. The amount of uork done will vary greatly aooording to 
oonditiona. Jo-on, daaon, and Manalo report W th& five women in the 
Phili~~irra with ona thrmher were able to tbreah about 500 kg. of grain in 
8 to 10 house, uoHdn# uitb wet material0 .fmm b steak in B muddy field. 
Under the latter oonditiom thraNn# by hbnd would be nearly impoaeible. 

&&&IO l&bon Thresher, 

Thor0 who want a eimPlo en&e-driven thresher oan build a 
-1~ naobia~, but vith e wider dnu#, for oxangle, 36 inches; with a 
etroager aheft, ey 314 inohl and with b large Pulley on one side. A 
three to five horwpowcu en&ne vi11 bs sufficient, and in thin 0880 
amtely 4Oa revolutions per &auto would be beet. 

* Johneon, Curem, aad H6nel0, “I&Or 6nd Prooedura for The Pedal Threrrher**, 
Interaat?oarl Eioo Reneurah Institute TaoMoaI Pepr X0.2 Beptember 1966. 

** cap. cit. 
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