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THE USE OF ELECTRICITY IN AGRICULTURE 4i}

Owing to the great increase in electrical development in rural
areas since the date of this report, t}le number of electric motors
installed at present must exceed the above figures very largely.

The use of electric motors on farms has increased greatly
throughout the world of recent years. This is exemplified in the case
of Gerrnany where the increase from 1925 to lg33 was 56o/o-Iron
746,000 to 1,169,000. In that country 93% of agricultural power
units are now electric and 80o/o of farms are connected to supply
mains (Hamburg World Economic Archives).

Tfics oI Mota/s
Electric motors used on farms fall roughly into three cateSories :

Fie. l. Componenls of squirrel cage inductioD motor showi.Dg simPle- and robust constructio!.

Single Phase Up to I h.p.

Three Phase, Squirrel Cage .. f h.p. to 7l h.p.

Three Phase, Slip Ring Over 7| h.P.

Tbe type used in specific cases depends upon the requirements
of local supplv authorities, and is largely governed by ttte maximum
startine c:urrint permissible, which may be influenced by the
positioi of a farm in relation to the electriaity distribution network.
iior instance, t}re requirements might be less exacting for a farm
supolied from its own transformer than {or oDe situated at the end
of i long feeder supPlying several consumers. Small single-phase
machinei rnay be connected to the same supply as the lighting aad
heating installation and are employed lor pumps, incubators, bottle
wasbei, etc. Three-phase squirrel cage motors are the simPlest in
design and maybe used for the maiority of bam drives, but when

fi) v@ i'iiE
Iir"e
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44 THE USE OF ELECTRICITY IN AGRICULTURE
starting current has to be limited with higher powers, slip-ring
machines must be employed. Although it G usuil for motirrs o'i

Fig. 2. Protected t)?e squirrel cage iuductio[ motor.

over I h.p. to be three-phase, sometimes onlv a single ohase suoolv
is available, which necessitates the employmint of jm6re 

"*penli"Lt)?e of motor.
The rating of power output of an electric motor depends on its

I

Fig. 3. Totally enclosed slip-ring inductiou motor.

temp€rature rise; consequently a standard protected machine in
which. thgre is ample- provision for ventilation will give a greater
output than a totally enclosed motor of the sami dime-nsions.
Totally enclosed machines, ttrereforc, are considerablv larper and
more expensive tban protected type. A recent introductioi is the
cowlrooled motor in which a totally enclos€d design is used, with
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THE USE OF ELECTRICITY I\ .{GRICUI.TURE 45

a cowl containing a fan, covering part of thc framc. This arrange-

Fig. 4. Cowl-cooled squirrel cage induction motor.

ment provides additional ventilation and results in the size and
price of ttre motor being less than a totally enclosed machine.

The dilference in prices between various types of motors and
variation in size between protected and totally enclosed machines
is shown below :

Com|arisott, bel.ueefl Sq,a'i el Cage Prolectel anl Totally
Ettclosed, a Sli[-Ring Prctzcled Mok ts.

t(D/440 volts,3-phase, 50 cycles 960 r.p.m.

Squnrcl Cage Slil Ring

Totally Enclose.l
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Squirrel Cage motors include stardelta startcrs, pulley and
slide rails.

SlipRing Motors include rotor and stator starting panels,
pulley and slide rails.

The figures are typical for comparison.
As an example it will be observed that a 3 h.p. totally enclosed

squirrel cage motor has the same frame size as a 7! h.p. protected
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46 THE USE OF ELECTRICITY IN AGRICULTURE

type antl that the prices of these two types are similar, whilst the
risi oI a slipring in place of a squirrel-cage motor necessitate-s a
considerabte increase in price.

Conbol, ard Ottcrlod

Fig. 5, Pu'ih-button direct-to-line starter'

Starting and control of electric motors is extremely simple, in
many case-s being effected by operating a switch or Press4g 1
butt6n, whilsl sv;'n the most c;milicated operation consists only of
moving a lever through two positions. The type of starter adopted

Fig. 6. Air break Star-Delta st4rter showing hinged lid.

is govemed by the mlximum current it is permissible to take from
the maiIr5 when starting. It is usual to start motors up to aPproxi-

(
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THE USE OF ELECTRICITY IN .\GRICULTURE 47

mately 3 h.p. by switching them direct on to the tine, andjmotors

Fig. ?. Aii brcak rctor and stator starting patrel.

uD to ?l h.D. mav be controlled bv stardelta starters, whilst
-'""r'i"i of iarger-sires are of the slip ring type with rotor atrd
stator starting p-anels. Typical starting characteristics of standard
&phase motors ere shown below :

r--F
I TypeolMao,l lr.hod ,'f sta,ti,'el staai,E c ,rdtt I t"'u"s r-q"" 

I

| *,*---," i i,,.*,.-*n,,* [^;- "i- ,t-." I ipr''"* rso% I

I -' ' I - I 'fi, tod I of full load I

I I star-aelta I Twice full load I {0% of fuU load I

I stip riioe I ltoror ana stator I Full load 
I 

Full load 
Itt

Electric motors are able to withstand considerable temPorary
overload, the following fiSures being tyPical :

oue oad I Tin?
fi:" I t; llrn . to : Hours accordins to h.l.

i and spee(r
lo"k I t Min.

loo:1, I 15 Sccs.

The provision o{ suitable protection in starting -equipment
ensures tirat motors are disconneited from the supply in the event of
excessive overload; this not only protects the motor but also the
driven machinery from damage. The inclusion o{ a no-volt feature

ensures that ir -tie 
event oian intermption to tie supPly to a

motor, the starter is tripPed and when the supply is resumed, the

moior'will not start agiin until the starter is operated' This
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48 THE USE OF ELECTRICITY IN AGRICULTURE
prevents thc possibilitv of accident through machines beine re-
started from a remote situation. All motors-with a rating exceidine
! h.p. should tr provided uith overload and no-volt protection.
Motor Speeds

An electric motor is essentially a fast running machine, and
standard designs are available from 58O r.p.m. to 2800 r.o.m.. th"
price for slow speeds being greater than for Ligb. For the types used
on farms, the most economicat speed as regards the firif cost is
approximately l40O r.p.m. However, as the majority of farm
machines run at slow speeds, it is usual for motors on farms to be
of 960 r.p.m. and this reduction has not a verv material effect on
the first cost.
Mai znatue

The maintenance oI electric motors is extremely simple, all that
is required being a little grease in the bearings at intervals of a few
months and a periodical examination every six or twelve months,
according to the situation, to ensure that the interiors are not
excessively clogged with foreign matter, which can generallv be
removcd b1'blo$'ing out with a pair of bellorvs.

Fired llolors
In this country, the majority of farms are equipped with courter-

shalting from rrhich existing barn machinery, purnps, etc., are
driven, and rvhen electricity becomes at.ailable it is the usual
practice to instal an electric motor to &ive this shafting when the
existing engine requires replacing. Standard protected machines

Fig. 8. Countershaft drii.e. Starter mountcd on motor.

are generally rced, running at about g6O r.p.m., although when

https://creativecommons.org/licenses/by/4.0/
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such motors are working in very dusty or dirty situations, it is
recommended that thev should be totally enclosed, pipe ventilated
or cowl cooled.

Portable Motols
Portable motors are employed when one source of power is

required to drive various machines in dilferent parts oI farm build-
ings, but their use is not as widespread in this country as is some-
times imagined. The equipment should be of robust construction
and a satisfactory compromise established between portability and
stabilitv when driving. Two wheeled trucks may be employed up

Fig. 9. 5 h.p. portable motor and courtershaft on tu'o-lvheeled truck.

to 7{ h.p., whilst over this size. due to the greater weight, four-
wheeled- construction is preferable. .A.lthough the maiority of
designs are a combination oI tmcks on which the motor and control
geai are mounted, there is one notable excePtion, namely the

https://creativecommons.org/licenses/by/4.0/
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50 THE USE OF ELECTRICITY IN AGRICULTURE
" Drumotor " in which the whole unit is in the form of a steel drum,

Fig. 10. 5 h.p. portable farm .. Drumotor,, in traDsit.
which enables it to be transported wittr particular faciliw. When a
portable motor is to drive ieveral maciines working ai different
speeds and the full variation cannot be obtained bv meins of variou.
sized pulleys, slow speed countershafts or g"i.ing with inter-
changeable pullel's may be incorporated in tha port;ble unit.

For threshing in yards and otler healy duties when portable

Fig. ff. 20 h.p. heavy duty portable motor diiving thresher.
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THE USE OF ELECTRICITY IN AGRICULTURE 5I

motors are required, equipment of 15 h.p. to 3O h.p. of heaq,
construction with a four-wheeled bogey is employed.

When it is desired to move a motor only at occasional intervals
and the elaboration of a portable unit is not essential, a useful
compromise is that of a " Skidmotor " in which the motor and

control gear are mounted on wooden skids. These urits, although
not as rEad.ily transported as portable motors, have the advantage
of being less expensive and are easily moved when the occaslon
requires.". The deiign oI portable motori should be sufficiently robust
to'stand up to iough'usage and the electrical equipment and
connections'of. qu"ity to 

-ensure reliability and safety. Flexible
leads should be k6pt aJ short as Possibte by tIe provision. of plug
connections adjacent to the positions where the motor is to be used'

Direcl Coupled. and Buil,t-in Molors
U.c'lini,t with <lir."t coupled motors occupy a minimum of

FiS. f2. 5 h.p. " Skidmotor."

rig. @der and crusher.
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52 THE USE OI' ELECTRICITY IN AGRICULTURE

space, \philst transmission losses associated with belts, counter-
shafting and gearing are eliminated. When machines are used
sufrciently to warrant ttre provision of a separate motor, this
arrangement may be used with advantage, whilst when the expense
oI direct drive is too great a very satisfactory compromise may be
effected by employing " V " rope drive which enables considerable
speed reduction to be obtained with the motor and machine mounted
at close centres.

Fig. 1.1. Chaff cutter \flth vee roF motor drive.

A further step in the evolution of electric drive is the provision
of machines with motors built into them and lorming part of the
main design. This practice is, of course, common in other industries
where electrilication is more widespread and has been established
Ior longer, and will no doubt be adopted in the agricultural industrv
in the future. trIachines of this description have been developed in
France where there is a considerable market anontst a large number
of small peasant farmers. To secure the maximum benefit from this
development, it v'ill no doubt be necessary to redesign many
machines, so as to obtain the greatest efficiency from the high
speeds and smooth torque obtainable with electric drive. Ha.mmer
mills and crearr separators lend themselves readily to this arrange-
ment on account of their high speeds, but such machines as chaffers
and pulpers which are essentially slow running would require con-
siderable modification.
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Pmou aul OriQtt
The size of motor and output for various typical bam machiner-r'

are shown in the table below :

Pulby Slccd
Sizt of
Motol
h.?.

Outlut Per h.P. OltlPut Per 'lnitof eLcrlicity

Cake Breal(ei
Chalf Cuttei i

SelI Feed
Hatrd Feed

Crusher
Gri[der
Kibbler
llixer.. ..
Root Cutter
Threshe! ..

160

120-2il
r20-2&

40(l{00
400-.000

t40
80-t20

1,ofiF1,200

21

l-8
,'8

2 12
l-5,{
5.JJ

20 cli't.

3l ,,tI bushels
,,,
7,,

20 c$ts.
35 ,,
4 bushels

22 cwts.

8,,
1,,
6 bushels
2t
8 ,,

22 c*ts.
39,.
4I bushels

The ligures given above apply to tyPes of machinery generally
in use and may vary in some instances.
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