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AGRICULTURAL IMPLEMENTS
AND MACHINERY AT PUSA,
PART 1V.

POWER IMPLEMENTS AND MACHINERY.

(Heceived for publication on 26th November 198.)

Pusa is very advantageously situated for working tests with power
machinery. The following are the chief branches which have Dheen
studied at this Institute 1

(a) Steam Cultivating Tackle (Fowler’s Double Engine).
(6) Motor Tractors.

(¢} Centrifugal Pumps.

(d) Farm Steading Machinery.

(a) Steam Cultivating Tackle.
(Plates I—V,)

The set consists of Fowler’s class K, 2 Compound Single Cylinder &
N. H. P. Steam Engines, each with a cable drum having 450 yards steel
wire rope. An anti-balance plough No. 11152, one spring tine culti-
vator No. 10672, a two-shaft concave disc harrow No. 11525 and double
Crosskill rollers.

Tt was introduced at Pusa in the cold weather of 1913, the object
being to study the economies of steam cultivation for large estates iu
India and to deal with the labour difficulties which arise in the carrying
out of intensive cultivation of a large area.

Results of the working of this set for ten years are as follows -
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No depreciation or interest have been taken in working out these
columu.s,' b}lt spare parts as required have been bought and charged for.
The set is in excellent conditions and scems good for many years' work
till. )

The original costs were as follows :—

Engines with steam cables
Disc plough and gang plough
Disc harrow

Grubber

Zigzag harrow

Roller .

[Ev]

There is no difficulty in keeping the set up to cancert piteh by means
of local labonr. The steam engine with its Jarge factor of sznfofy 8 a
uuch sounder practical proposition than a high spenid motor {ractor
which requires coutinual repairs and expert atlention.  The imple-
ments worked with this set ave shown in the iMustrations,  The whole
of the farm area is deeply ploughed, over 107, once in the year.

(b) Motor Tractors.
(Plates VI, VIl and VILL}

The motor tractors ab Pusa ave chiefly used for secondary work such
as eultivating and dise harrowing, They are also employed to a certain
extent for belt work. The [ollowing statements show the actual life
of three males of standard motors as they are now practically worn out.
Results show that their working is very expensive owing to the beavy
depreciation. Great difficulty has always been cxperienced in petting
spare parts in India. Much delay aud damage has been caused and the
machines have had to be laid up frequently during busy tines.  Other
tractors are still on trial of which the Internat {onal Harvesting Company’s
15-30 H. P. size seems to be very promising. The price is Rs. 4,850
the agents are Messts. Macheth Bros., Bombay. (Llate Y1)
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6 AGRICULTURAL IMPLEMENTS AND MACHINERY, PART IV.

The implements used with the above machines ars :—

Mould Board Plough . Uliver No. 7 . . 2 fuerow se.f nft.
Mould Board Plough . Ransomes’ R.S. L. D. . . 2 furrow self lift.
Mould Board Plough . Ransomes’ R. 8, L. D. . . 3 furrow self lift.
Disc Plough . . . Oliver D. 43A. . . . 3 furrow self lift,
Dise Plough . . Oliver . 12, . . . 2 furrow self lift,
Cultivator . . . Ransomes' Orwell K. 8. L, . 8ft. 3 in wide.

11 tines,.  (Plate

VI, fig. 2.)
Disc Harrow . . . Roderic Lean. (Plate 28 dises.

VI, fig. 1.)

The 2-furrow ploughs were used with the Fordson and Austin Tractcrs
and 3-furrows with Cletrac.

Among the ploughs, none have been found satisfactory. The Culti-
vator and Disc Harrow have been considered the most suitable imple.
ments for Pusa conditions.

{c) Centrifugal Pumps,

Any of the standard makes give satisfactory work especially when
driven by a portable stcam engine. In pumping from a river it is better
to allow plenty of size in order to get all irrigation performed during
day-light. One hundred and thirty acres are under irrigation here and
are provided with a ten inch and an eight inch pump. Care should be
taken to get low Lift type pumps when the static head is under 39 ft.

Powgr Unrts.

For general agricultural purposes there is nothing to beat Portable
Steam Engines. They are almost fool-proof, simple to understand and
easy to repair. A set suitable for general agricultural purposes is Ran-
somes, Sims & Jefferies’ Single Cylinder Portable engine No. 8, § N. H., P,
10" cylinder, 12" stroke, working at 150 revolutions per minute, and
when new, the steam pressure will be 120 1b., per square inch. Price,
Rs. 5,000 (Plate IX). '

{d) Farm Steading Machinery.

It is useful to have an oil or other engine and a driving range of
shafting at the farm steading. This can be used for grinding and chaff-
cutting and also to drive workshop machinery. Where there is much
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AGRICULTURAL IMPLEMENTS AND MACHINERY, PART IV. 7

power machinery, a small workshop is essential. The workshop should
be provided with a small lathe, a drilling machine and a grinder. A
small circular saw is useful and a band-saw is a great economy for all
classes of wood work. A small shop of this nature and having a black-
smith or two can deal with most classes of running repairs and should
also be able to turn out small brass castings which are constantly in
demand.

M1 Py =M ~11[-1-129—13-3-29 =804
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POR [ABLE STEAM ENGINE.
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UBLICATIONS OF THE IMPERIAL DEPARTM
P OF AGRICULTURE IN INDIA *

TO BE HAD FROM

£ MANAGER, GOVERNMENT OF INDIA CENTRAL PUBLICATION BRANC :
785 2 SECRETARIAT BUILDING, 8, GOVEKNMENT PLACE, W EST, CALEI(JJII-%?PLMAL

THE OFFICE OF THE AGRICULTURAL ADVISKER TO THE GOVERNME
INDIA, PUSA, BIHAR ; NMENT OF

AND

ALL AGENTS FOR SALE OF GOVERNMENRT PUBLICATIONS.

A compiete list of the publications of the tmperial Depariment of Agricuiture in India can he ob-
fined on appli tion from the abo

These publications are i—

1, The Agricultural Journal of India. A Journal dealing with subjects connected with aricultusal
economics, field and garden crops, economic plants and fruits, soils, manures, methods of cultiva-
tion, irrigation, climatic conditions, insect pests, fungus diseases, co-operative eredit, tapm imple-
mente, and other agricultural matters in India.  Ilustrations, includivg colonred plates, form a
prominent foatura of the Journal. It is edited by the Agricultural Adviser to the Goverament of
ndia, and is issued once every two months or six times u year. Annval sulscription, Rs, 6 or 9s.
¢d. including postage. Single copy Re. 1.8 or 2s.

9 The Journal of the Central Bureau for Animal fluskandry and lotiying in India. A quarterly
dealing with oattle-breeding, dairying, cultivaticn and storage of fodder erops, animal nutrition,
and other aspects of animal husbandry. Tt is edited by the Agriculteral Adviser to the Govern-
ment of India, Annuad subscription, Be. 2-8. Single copy As. 10

3 Suientific Reports of the Agricultural Research Institute, Pusa

4 Review of Agticultural Operations in India.

& Proceedings of the Board of Agriculture in India.

5, Proceediugs of Sectional Meetings of the Board of Agriculture.

1, Memoirs of the Traperial Department of Agriculture in India.
(a) Botanical Serica,
{b) Chemical Series.
(¢} Entomological Series.
(d) Bacteriological Series.
(¢) Veterinary Series,
¢, Bulletins issued by the Agricultural Research Institute, Pusa.

& Books,

The tollowing are the publications of the last iwo years :—

Seiontific Reports of the Agricultural Research Institate. Pusa (including the Reports of the Imperial
Dairy Kxpert, the Physiological Chenrist, Government Sugarcane Fxpert, and Secretary, Sugar
Burcau), for the year 1026-27. Price, Re. 1-14 or 3. 8d.

Sdentific Reports of the Agricultural Rescarch Institute, Pusa {including the Report# of the Tmperial
Dairy Expert, Physiological Chemist, Government Sugarcane Lxpert, and Secretary, Suvger
Bureau), for the year 1927.28, Price, Rs, 2.6 or 43,34,

leview of Agricuitural Operations in India, 1925-26, Price, Is. 2-6 or 43. 3d.

teview of Agricultural Operations in India, 1026-27. Price, Rs.2 or 3x Gd.

Pmcesdiugs of the Board of Agriculture in Indis, keld at Pusa ou Tth  Deeenber, 1925, snd following
days (with appendices). Price, Re. 1-14 or s, 3d.

1 Bull. Nos. 191, 192, 193 & 194.
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Vol. X1V, No. 1V,

Vol, X1V, No. V.
Vol XIV, No. VL
Vol. XIV, No. VIL
VoL XIV, No. VIIL
Vol. XV, No. L
Vol. XV, No. IL

Vol. XV, No. I

Vol

XV, No. 1IV.
VoL XV, No. V.

Vol. XV, No. VI
Vol. XV, No, VIIL

Vol. XV, No. VIIL
Vol. XVI, No. L.
Vol. XVI, o, IL

Vol. XVI, No. 1IL

Yol, XVI, No. IV.

Vol. XVI, No. V.
Vol, XVI, No. VL
Vol. XVI, No. VIL
Vol. XVII, No. I,
Yol. XVII, No, IIL

Vol IX, No. IIL

Voi. 1X. No. IV.

Botanical Series

Studies in Gujarat Cottons, Part IV : Hybrids between Broach-deshi ap,
varieties of Gossypium hertaceum, by M. L. PATEL, M.Ag., and §,
B.Ag, Price, As. 14 or 1s, 6d.

The Indigenous Cotton Types of Burms, by T. D, 8100K, B.50, D.LC,, 4
Prive, As. 9 or 10d. )

A Study of Fusaria common to cotton plants and eotton soils in the
Provinees, by JiwAN Stiow, sse. Prico, As, § or 6d.

The Kolamba Rice of the North Konkan and its [mprovement Ly Seloq,
by R. K. Bups snd 8. G. Buauerao, B.ay. Price, Re, 1.4 or 9.

Pennisetum typhoidewm: Studies on the Bajri Crop. 1. The Morphol.u, .
Pennivetum lyphoidewir, by S. V. GODBOLR, 1.8C., B.AZ. Price, As. 12 or | 3‘.‘

Btudics inthzmdesh Cotton, Part I, by 8. H. PravaG, M.ag Price, Rc'f;
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Studics in Indias Pulses: 1. Lentil (Brvum lens Linn.), by . J. 1% Sitaw, n.se,
AR.C.8., F.L.S., and Raxmar Das Bosg, B.se.  Price, Re, 1-10 or 2= ud.

Pythinm aphanidermatu (Eds.) Fitz. an Opuntia Dillenii, Haw,, by T. 35
RAMAKRISHNA AYYak, .4, Prics, As 8or 104,

Non-dehiscence of anthers in Punjab American Cottons by TrEvOR Trotsnl
M.A. Price, As. 4 or 54,

Studies in the Wilt Discase of Cotton in the Bombay Karnatak, Series1, by
@G. S. KULgARNL M.aw, and B. B. MUNDEUR, M.A. 3 with an introducticn
by Dr, H. H. Ma; Price, As. 9 ar 1s.

- AT,

(.‘amm

01

Chemical Series

Some Digostibility Trials on Indian Feeding Stuffs, Tf, by P. L. Laxu,
M.A., D.8C., &LC, and PaNDIT LAL CuaND DHARMANT, L.AZ., B.Se. (4%
Price, s, 19 or 1s,

The Lffect of Manuring a Crop on the Vegefative and Reproductive Capreiy
of the Sea, by B, ViswaxaTh, £.1.0,, and M. SURIANARAYANS, B.50. Prict,
Az 14 or 1s. 84

Kxperiments ou the Fecding of Sorghum silage and concentrate to Scindi calve:
by, ¥ J. WagrH, .5c,, and St Kanr Misra, Price, As. 9 or 104,

b

Vol.

Vol

Yol
Vol

Vol.
Vol
Vol
vol.

Vol.
Vol

Vol.
Yol.
Yol.

Vol

No.
‘No.

Ne.
No,

,IX



¥ Seleetiyy
]

Dholige
(Zor gy,
o8, Re. 1

Teora), 4
AN, Py

© aphanige,
BN ANigy,

)
Goery agy

"2 8pp. frog
e, s g

o Vo Dengy

weight gz
Masasry
-,
V. Wagre
Districr, i
ol )
F. Smw,
rice, Re, 14

T asiirrhin
MA Prie,

Se. (Edn),
m P

Haneg T3

Siaw, nss,
.

by 1.8
® TrovsEL

. Sertes 1, by
Introductiza

ive Capacity
B.Se. Privsy

3cindi calves
ir 10d.

o

Chemical Series—contd.

vl 1X, No. VI Losses and gains of Nitrogen in an Indian Soil studied in relation to the seasonai

composition of well waters, and the bearings of the results on the alloaad
deterioratinn of soi} fertility, by Harorn E. ANKETT, D.SC., F.LC, M.3,
B.A0., A._PADMANABHA ALVSR, B, and RaM Nanavay Kavasrm, Mse,
B.Ag. Price, Rs, 2 or Js, 6d, ' ’

vol, 1X, No. VIL. Some Digestibility Trials oa Indian Feeding Stuffs, Part I11: Some Punjak

Hays, by P. E. LaNDER, M.u., D.sc., ALO., and Pawprr LarL CHANE
DHARMANIL, L.Ag, BSC (ag). Price, A3, 5 or 6d.

vol. 1X, No. VIIL The determination of the Electrical Conduetivity of the aqueons Kxtract of

Soil as a r_apid ueans of detecting its probable Fertility, by Asuvtosn Sex,
M.sc. Price, As, 4 or Gd. T

Vo, X, No. L Feeding Experiments at Karnal, by ¥. J. Wawen, ase, and F. J. Gosir.

vol. X,

Price, As, 8 or 10d,
No., IL Soils of the Punjab, by Dr. P. I, LANDER, M.4,, D.sc., A1c., DR, Ramst
N4RaTN, D.5¢,, and MEaTA MoRAYD LaL, B.sc., Lag. Urice, Ri 3-14 or 6. Ud.

Entomological Series

vol. X, Nos. I & Four Now Indian Gall Midges, by Dr. I8, P, Fer ; The Citrus Dsylla (Diaphorina
L citri, Kuw.), by M. Arzat, Husam, m.5c., 5.4, Price, Re. 1-2 or 20,

Vol X, No. 1IL Braconids Vipionivae of South India, by T, V. lasaxninxa Ayyaw, B.a.,
PE.S, BZS Price, As. 14 or 1s, 3d.

vol. X, No. IV. Some New lndian Miride (Copiide), by E. Daviarp, Ba. vEs. Price,
As. 6 or 8d.

Vol. X, No. V. The use of Hydrocyanic Acid Gus for, the Fumigation of Ameriean Cotton on
import into India. Experiments on ita lethal power for the Mexican Bal-
weevil (Anthonomus grandis) and for the Grain-weevil (Sitophilus cryaac);
on the extent to which it is abzorbed by Cotton and Jute respectively ; and
on a practical method for satisfactory fumigation on s largo scale, by A.
Jaygs TURNER, M.A, B.Sc., and D. L. Sex, Mse. Teew, wse., with a
Foreword by B. C. Bewrr, s.B.E., B.5¢. Price, Rs. 2 or 3. Ud.

yol. X, No. VI Stundies on Platyedra gossypiella, Baunders (Pink bollworm), in the Punjab, by
Soman Smwan Bixpra, M.se, Priee, Re. 1-4 or 2s. 0.

Vol X, No. VIL A Contrilmution to our knowledge of the T e of India, hy 1. V.
RAMARRISHNA AYYaR, Ph.n., FES., FZES. Pric:, R 1.9 0r 2e €4,

Yo XI,No. I A List of the Generic Names used for Microlepidopters, by T. Barxumcc::
FLETCUER, R.N,, T.LS., F.ES., Fz8. (In the press.)

Bacteriological Series

Vol, 11, No. IL A BacterialSofs Rot of Garden I'oppy, by C. 8 Raw Avyvaw, BaA. Price,
As, 5 or Bd.

Vol T, No, IIL Nitrification of Caleium Cyanamide ia some Indian Soils, by J. 1, Wasrtox,

Vol. 1V, No,

Vol 1V, No. 1l Studies in Bovine Lymphangitis, by V. KRISHNAMORTI AyvaR Price,

Yol 1V, No. T

M.A, M.8c. Price, As. 10or s,

Vetsrinary Series

The Chemotherapy of Surra { Trypanosoma evansi Infections) of Horses and Cattls
in India, by 4. T. EDWiRrD%, D.8C.. M.R.C.V.S Price, Rs. 4-9 ac 7.

—

ve Ll
or 2a.

1. Trypanblue and certain dithio-aniline derivatives: their efficrcy in the
treatment of Diroplasmosis and other affections in the Central Provinees,
by Major R. F. STIRLING, F.R.C.V.S., D.V.SM, RES, LV.s. Dries, As. 3ord4d,

—

Vol IV, No, IV, Nasal Granuloma in Cattle in Bihar smr'f 'Orissa, by Rar Saus P. N Das,

Ko. 166,
No. 167,

Ke. 168,

Ko. 169,

e 170,
2

Price, As. 3 ordd.

Bulletins issusd by the Agricultural Research Institut>, Pusa.

.

Sampling for Rice Yield in Bihar and Orissa, by 1. A, Heapack, 105 | ries, As, T orud

A Scheme of Classification of the Varieties of Rice Found in Eorme, by R A, Brace,
Price, As. 6 or 8d.

List of Publicatioss on Indian Entomelegr, 9 e
mologiet and the Tmperial Entomologist). I'rice, As 10 er Lo o

The Stem-bleeding Disease cf Arccanut (Arect eotschu) caused hy 7.11{1@1'10;7511 paradozs
Von Hon., by S. SURDARARAMAK, M.3., ¢, Knrsaxay Navar and T, 8. RAVAERIZONAN,
M.A. Price, As. Oor ls. - 5 .

Seasonal Vari:atiana in the Germ Content of Mitk at Pusa, by J. H. WALTON, M4, ¥.82.
Price, As. 6§ or 84




Bulleting issued by the Agricultural Research Institute, Pusa—contd.

No. 171. The Improvement of Indian Wheat, A Brief Summary of the Investigationa cartieq oy
at Pusa from 1905 to 1924, including an account of the new Pusa Hybrids, by Arpy
HowagD, G.LE., M.A., and GABRIELLE L, C. HOWARD, M.A. Price, As. 8 or 104, i
No. 172. The Mechanical Analysis of Tropical Soils, by J. CEARLTON, M.8¢., F.LC. Price, As. 3 or 4
No. 173, Ocourrence of Trichomonad Flagellates in the blood stream of Fowls, by Huar Coopey,
M.R.C.V.8., and AMaRr Nata GULATY, a.sc. Price, As. 3 or 4d. *
No. 174.  Unit System for Farm Buildings, by G. 5. HENDERSON, N.D.A., K.D.D. Price, As. 6 or 44
No. 175. A Comparative Study of the methods of preparalion of the Soil for the Mechanical Ay,
Iysis, with & Note on the Pipette Method, by Amar Nate Poss, ph.p., and B, M, Aypy,
B.A. Price, As, 4 or 5d. -
No.176. A Method of increasing the Manurial Value of Makua Cake, by N. D. Vyas, 1,
Price, As. 4 or 6d. &
No. 177. Root-rot and Sclerotial Diseases of Wheat, by L. S. SUBRAMANIUN, F.L.S. Price, As. 4 or 59
No.178. A Btudy of the Locular Composition in Cambodia Cotton, by V. RaMaNaraaw, g, &g;
Price, As. 7 or 9d. i
No, 179. A Leaf Spot and Blight Disease of Onions, caused by Allernaria palandui nov. sp, by
C. RaXGAsWAMI AYYANGAR, Drice, As, 6 or 8d.
No. 180. Stem-rot of Berseem, caused by Rhizoctonia Solans Kithn, by M, TasLmd, Price, As. 8 or 43
No, 181. Life History, Bionomics and Control of Myllocerua maculosus, Deab. (Curculionida N
Coleoptern), by Kipan Narm TrIHAN, m.5c. Price, As. 14 or 15, 6d. '
No. 182. Investigations in the Bactericlogy of Silage (1926-27), by J. B, WaLto¥, a4, Msc
Price, Aa. 5 or Gd.
No. 183. A Milkk Fermenting Yeast, by C. S. RaM Ayyar, B.a.  Price, As, 5 or 6d.
No. 184. List of Publications on Indian Entomology, 1927. (Compiled by the Imperial Entomelo.
gist.) Price, As. 6 or 9d.
No. 186, The Cultivation of Lac in the plains of India, Laceifern lacca, Kerr., by Q. 8. Misga, p4,
(Revised Edition,) Price, Rs. 4 or 65 9d.
No. 186, A Preliminary Note on the Rice crop in the United Provinces, by R. L. Setus. Price, Aa. 7

or 9d.

No. 187. The Production of Cigarette Tobacco by Flue-Curing, by ¥. J. F. SBAW, D.8¢., A.R.CE,
F.Ls., and Kasu1 Ram,  Price, Re. 1 or 1s. 9d,

No. 188, Designs for Farm Buildings, by G. S. HENDERSON, N.D,A,, N.D.D. Price, As. 6 or &d.

No. 189. The Improvement of Dharwar-American Cotton by Hybridization, by R. K. Kvigazw,
B.Ag., and T. R. KHADILEAR, B.Ag. Price, Rs. 2-2 or 4.

No. 180. Description of a New apecies, Dipylidium catus n. sp., with a Note on the Genus Dipylidium
Leuckart, 1863, by Amar Narn GULATI, M.SC. Price, As. 6 or &,

No. 191, Agricultural Implements and Machinery at Pusa, Part I: Cultivation Implements and
Machinery, by G. 8. IIENDERSON, N.D.4., N.D.D., and ARJUN SINGH, L.ag. Price Ae. 12
or ls, 3d.

No. 102, Agricultural Implements and Machinery at Puss, Pert II: Harvesting and Threshing
Tmplements and Machinery, by @. S. HENDERSOK, N.D.A., N.D.D., and ARJUN SiNeE,
L.Ag. Price, As. 6 or 84.

No, 193. Agricultural Implcments and Machinery at Pusa, Part III: Special and Miscellancons
Tmplements and Machinery, by G. B. HENDERSON, N.D.A., N.D.D., and ARJUN SiNGE,
L.ag. Prie, As,Qorls

No. 194, Agrieultural Implements and Machinery at Pusa, Part IV : Power Implements and Machin-
ery, by G. 8. HEXDERSON, N.D.A., N.D.D., and ARJUN SINGH, L.Aog. FPrice As. 12 or Is
3d.

——

Books

Wheat in India, by ALBERT HOwaRD, M.A., A.R.C.S., F.LS,, and GABRIELLE L. C. HOWARD, .4, Price,
Rs. 5 or 7s. 6d.

A Deseription of the JTwperial Dacteriological Laboratory, MUKTESAR ; Its Work and Products, by
Mator J. D. E. HorLmes, M.4., D.Sc¢, M.ECV.S. Price, As, 8 or 9d. Hindi and Urda
Editions, Re. 2-4 each.

Agricuiture in India, by James MACKDYNA, M., 108, Price, As, 4 or bd.

Sowme Discases of Cattle in India. A Handbook for Stosk-owners, {Revised in 1027.) Price_ Re, 14
or 2a.

Report on the Diseades of Silkworms in Tndia, by A. PRINGLE JAMESOYN, Insec. Price, Ra. 3.

‘e Importance of Bacterial Action in Indigo Manufacture, by C. M, Hurcmmsox, B.a. FPrice Ak &

Notice
All new publications are included in the above list and are regulariy posted to all on the mailing
list aa soon as issued. Unless complaints of non-receipt of any publication are received by the Mane-
ver, Government of India Central Publication Branch, Imperial Secretariat Building, 3, Government
Place, West, Caloutta, within six rmonths of the date of iasue, duplicate copies can bo supplied only
on payment of cost and postage. A

MGTPC—3M—111-1-126, 127, 128 & 120—14.5-20—2,400.




4, B.A.
e 7

\B.C8,,,

KARNI,
didium

ts and
As. 12

reshing
SiNes,

aneous
SINGE,

fachin-

or la

Price,
cts, by
d Urdu

Re. 14

mailing
s Mans-
srnment
2@ onlg

4




