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T HE better use of available power is of great importance to agri
culture, because power and labor represent about 60 per cent of 

the cost of producing farm products. This bulletin offers some sugges
tions for the better application of power through the use of larger teams. 

For efficient operation several things are to be considered, if more 
than two horses are used as a team. ( 1) The ho~·ses should be so placed 
as to give them room to work with all possible physical comfort. (2) 
Each horse should do an equal or proportionate amount of the work, 
and the unit as a whole should be so attached to the load as to require 
the least possible pull. In this discussion the term "hitch" refers to 
the arrangement of eveners or equalizers by which the horses are at
tached to the load. 

Certain mechanical principles that govern the application of the 
power to the load have been known for years. However, the correct 
application of these principles has not always been made in the use 
of farm machinery. The problem is solved largely when the center of 
the load, or the center of resistance, is directly back of the center of 
power, or pull. "Pull" is the force exerted by the power unit on the 
implement. The center of pull with one horse is midway between the 
hame tugs; with two horses it is half-way between the two animals. 

"Draft" is the resistance offered by the implement to forward mo
tion. There is a point on every implement from which, if a chain is 
attached, the implement can be pulled straight ahead. This point is 
variously called the "center of load," "center of draft/' or "center of 
resistance." The situation is ideal when this center of draft is directly 
back of the center of pull. Side draft is caused when the center of 
draft is not directly back of the center of pull. This results in a pull 
sidewise on both the power and the load, causing heavy draft and ex
cessive wear. Side draft should be reduced as much as possible, if it 
can not be avoided. 

The center of draft in most farm implements is in the center of 
the working width, and it is possible to place the team directly in front 
of that point. Some of the operations, such as plowing, present some 
difficulties because it is not convenie~t or possible to place the power 
unit and the implement in their prop"er relative positions. Certain hori
zontal adjustments must be made in these cases. On some implements 
it is also necessary to consider the vertical adjustment. This is illus
trated in connection with the plow. Three points are to be considered 
(Fig. lA), a the center of draft on the plow, b the point of attachment 
at the end of the plow beam, and c the center of pull on the horse or 
team. Force applied at c tends to put a, b, and c in a straight line. If 
b is too high (Fig . .lB), the end of the beam is forced down and the 
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plow will have a tendency to run too deep. The opposite will be true 
if b is low, as in Figure I C. 

Some think that when a tandem hitch is used the horse or horses 
in the lead have to pull more because of their distance from the 
load. This is not true. The angle between the traces and the hames 
must be nearly correct if the horse is to obtain the proper footing and 
work to the best advantage. The main difficulty is that this angle, 011 

the lead team, is slightly greater than it should be and the horses are 
at a slight disadvantage. With the ordinary hitch very little, if any, 
trouble will be experienced because of this difference in angle. 

A 

B c 
Fig. l. V erlicnl Position of Hitch on Plows 

The line of pull between the center of resistance on the plow (point a), and point c on 
the hamcs, should be a straight line, as indicated in diagram A. 

EQUALIZER AND DRIVING ARRANGEMENTS 

Two or Three Horses 

Many farm operations are carried on with the use of two horses. 
They are commonly hitched abreast, driven by two lines, and hitched 
to a doubletree that is usually from 30 to 32 inches wide and has at
tached to it two singletrees that are 28, 29, or 30 inches wide. Three 
horses are usually hitched abreast and driven with a pair of lines, to 
each of which is added an extra cross line that runs to the inside 
bit ring of the outside horse. Instead of the extra cross lines, 
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Fig. 2. Four-Horse Hitch (From Circular 244, 
Wis. Expt. Sta.) 

This hitch is well suited to use on a sulky or 
Walking plow when the plowing is hard. 

straps from the hames of the 
center horse to the inside bit 
rings of the outside horses can 
be used as shown in Figure 4. 
The plan of tying the horses 
together, bit to bit, should not 
be followed because it does not 
allow the horses free use of 
their heads. The evener for 
hitching three horses abreast is 
simple. The dottbletree is fas
tened to one end of a piece of 
timber usually 2 x 6 inches and 
4 or 4 0 feet long. A single
tree is fastened at the other 
end. A hole is bored one-third 
of the distance from the end 
on which the doubletree is fas
tened, through which the even
ers are attached to the load. 
The driving arrangement and 
the dimensions for a three
abreast hitch are the same as 
for the lead team of the hitch 
shown in Figure 4. 

When it is desirable to hitch 
more than three horses to
gether, the multi-hitch, as it is 
now· commonly known, is a 
good method. The multi-hitch 
is essentially a tandem hitch 
for four or more horses, in 
which the lead horses are 
driven by one pair of lines and 
the rear horses are controlled 
by buck ropes and tie-in chains. 
When the horses are hitched 
in this way, side draft is elim
inated or greatly reduced, each 
horse is compelled to do his 
share of the work, and more 
work is accomplished, as the 
horses have more room. 
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Four Horses 
Farmers who are in the habit of driving four horses abreast should 

try the multi-hitch, as shown in Figure 2. The rear eveners can easily 
be made out of a piece of 2 x 6. The dimensions of the pieces, the 
location of the holes, and the number of clevises necessary can be ob
tained from the diagram. Additional equipment needed is a 12-foot 
draw chain, two buck ropes, and two tie-in chains. 

CHAIN SNAP 
IN BOTH ENDS 

LOWER 
END 6Ft 
NOT IN
CLUDING 
SNAP~ 

Fig. 3. Tie-in Chain, Buck Rope, and Buck Strap 
This equipment can be purchased or made up at a very low cost. 

Buck ropes or straps and the tie-in chains may be purchased from 
the local harness dealer or they can be made on the farm at a low cost. 
Figure 3 shows a tie chain, a buck rope, and a buck strap of correct 
lengths. Usually there are pieces of light chain about 5 feet in length 
on the farm. Snaps can be put in the ends of the chains at little ex
pense. The side pieces of discarded automobile tire chains make very 
satisfactory tie chains. Straps or ropes can be used, but they are not 
so handy to adjust as chains. 
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The draw chains and the buck ropes should be so adjusted that the 
rear horses can not step on the doubletrees of the leaders. About 9 
feet is the usual length of draw chain between front and rear eveners. 
It is a good plan, when hitching up for the first time, to snap the buck 
ropes far enough back on the draw chain to prevent the rear horses from 
stepping on the leaders' doubletrees. The end of the buck rope that 

snaps in the bit should be ad
justed so that the ropes will 
·p,ull directly back on the 
horse rather than to one side. 
The tie chain, which extends 
preferably from the halter of 
the rear horse to the inside 
trace of the opposite horse in 
front, should be adjusted so 
that the horse can swing his 
head freely, but should be 
short enough to compel him 
to do his share of the work 
and to turn readily. The 
proper adjustments can be 
made after the team has been 
started and stopped a few 
times. After the first hour 
no further adjustments need 

· be made unless a new horse 
is put in the hitch. 

When working four horses 
abreast, it is easiest· to drive 
them with only two lines. 
Lines extending to the out
side horse with an extra cross 
line for each of the inside 
horses are most desirable. 
Even with the extra cross line 

'==~==:3 it will be necessary to use 

Fig. 4, Five-Horse Hitch (From Circular 244, 
Wis. Expt. Sta.) 

It can be used on a wagon or any other imple
ment where the pull is made from the tongue. 

short straps to tie each of the 
outside horses to the hame of 
the horse next to him. An 
arrangement as shown for the 
lead team is very satisfactory. 
(Fi~ &) . 
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Five Horses 
Five horses may be hitched abreast, three ahead and two behind, or 

two ahead and three behind. The five-abreast method is not to be 
recommended because the horses are usually crowded together too 

closely for them to work 
in comfort and because this 
hitch is difficult to attach 
satisfactorily to many im
plements. Most of those 
who have used the tandem 
hitch, with three horses 

r 

Fig. 5. Five-Horse Hitch 
The line of draft in this hitch is lower than the 

one shown in Figure 4. This hitch can easily be con
verted into a six-horse hitch, shown in Figure 7. 

ahead and two behind, like 
it best of the multiple 
hitches. The lead horses 
are hitched and driven as 
described in the three-horse 
hitch above. The two rear 
horses are bucked back to 
the draw chain and tied in
to the traces of the center 

horse in the lead three. They work farther apart than only two horses 
driven together. This makes it possible for them to work freely with
out crowding the draw chain and makes it possible for the driver easily 
to see and control his lead team. This arrangement also makes it 
possible to turn shorter than 
with tvvo ahead and- three 
behind and eliminates the 
necessity of working a horse 
in between two others in the 
rear team and behind the 
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leaders, a position that is P ~~ "~ 
uncomfortable for the cen- C[=::::s;~;JtZC::::J r jl ~ 1 

attach the draw chain to the 16"
16

. 
10 

\'1 .. " 
ter horse. Many farmers !:!!: j ~~ ., 

neck yoke between the two -z4" ~ 16" 
rear horses to hold it up ancl 
thereby prevent the rear 
horses from stepping over 
it. Others claim that after 

Fig. 6. Five-Horse Hitch (From Circular 244, 
Wis. Expt. Sta.) 

Recommended when onJy two good lead horses are 
available. 

horses have been worked in this hitch for a clay or two they learn to sta) 
away from the draw chain and it is unnecessary to use the neck yoke 

Figures 4 and 5 show two different methods of making up the real 
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evcners for the above hitch. Both ways are given because each has 
its advantages and disadvantages. The arrangement shown in Figure 4 
seems to be the most popular because it is easily adjusted to various 

Fig. 7. A Six-Horse Hitch (From Circular 244, 
Wis. Expt. Sta.) 

A very good hitch to use on a gang plow when 
the plowing is heavy. 

implements. It works more 
smoothly with less swinging 
up and clown than is the case 
when one horse is working on 
the long end against the other 
four, and it gives about the 
proper tilt to allow the traces 
to pull directly against the 
horses' shoulders. The other 
arrangement (Fig. 5) requires 
less material and is easily con
verted to the rear evener of 
a tandem six-horse hitch de
scribed later and illustrated in 
Figure 7. 

For those who do not have 
three horses that are good 
leaders, the method of two 
ahead and three behind should 
be given vreference. Figure 6 
shows the layout of the even
ers for this hitch. 

Six Horses 

Six horses may be hitched 
in several ways. With only 
one good lead team, three 
teams of two each may be 
hitched in tandem or two 
ahead and four behind. The 
preferable method is three 
ahead and three behind. This 
is much the same as the five
horse hitch with three ahead 
and two behind except that 

another horse is added behind and the eveners are adjusted so as to 
equalize the load for each horse. Figure 7 shows the driving and 
hitching arrangements for this hitch as well as dimensions for the 
eveners. 
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Eight Horses 

Fig. 8. An Eight· Horse Hitch (From Circular 244, 
Wis. Expt. Sta.) 

Ideal for disking and lJarrowing. 

An eight-horse hitch works 
very well on a 3-bottom plow. 
It also provides enough power 
so that two or more operations 
can be done at the same time, 
as plowing and harrowing or 
disking and harrowing. 

Eight horses may be hitched 
in four ways : ( 1) in tandem, 
four pairs strung out; (2) two 
in the lead with three in the 
swing and three in the rear; 
( 3) three in the lead, three in 
the swing, and two in the rear; 
or ( 4) in two sets of four 
abreast. Unless a skillful team
ster is available the strung-out 
hitches are not so satisfactory 
as the abreast hitch. Most men 
prefer the abreast hitch because 
of greater ease in handling the 
horses ·and keeping each doing 
his share of work The dia
gram for hitching and making 
eveners for the eight-horse tan
dem four-abreast hitch is shown 
in Figure 8. 

HITCHING TEAMS OF VARIOUS SIZES TO IMPLEMENTS 

Plows 
It has been stated that the center of draft in most implements is in 

the center of the working width. This is not true on the moldboard 
plow. On a 14-inch plow the center of draft is about 3 inches in from 
the land side. (Fig. 9A.) This places it 18 inches from the center of 
the previous furrow. On a 2-bottom 14-inch plow the center of draft 
is just half way between the centers of the separate plows, making it 
25 inches from the center of the previous furrow. (Fig. 9B.) The 
center of draft on a 3-bottom 14-inc.:h plow would pass through the 
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center of draft of the middle plow. This would put the line of draft 
32 inches from the center of the previous furrow. (Fig. 9C.) 

Attention must be given to length and arrangement of the eveners 
if the line of draft and the line of pull are to be kept close together. 

A 

c 

El 

Fig. 9. Center of Resistance of One-, Two-, and Three-Plow Units 
The center of pull should be as ncar as possible to the center of load for best plowing 

results and lightest draft. 

With two horses on a 14-inch plow and using a 32-inch evener, the line 
of pull will be 5 inches to the left of the line of draft. A longer evener 
makes the difference greater. Three horses abreast on a 16-inch sulky 
plow present a situation that is still worse. Some of the three-horse 
steel eveners furnished for such a plow place the center of pull about 
29 inches from the center of the previous furrow. This makes the cen
ter of pull come 8 inches to the left of the center of draft. A 3-horse 
evener, as shown for the leaders in Figure 4, makes the difference still 
greater. The 4-horse hitch in Figure 2 is preferred for a 16-inch plow, 
especially if the plowing is heavy. 
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From a mechanical standpoint, four horses abreast on a 2-bottom 
plow is very bad practice. Referring to the eveners used for the lead 
team in Figure 8, it is seen that the center of pull for these four horses 
is 45 inches to the left of the center of the previous furrow. The cen
ter of draft of the plow is only 25 inches to the left of that furrow, 
which means that the line of pull is 20 inches to the left of the line of 
draft. Such an arrangement causes considerable side draft and greatly 
increases the total draft of the plow. The center line of pull in the 
hitch, as shown in Figure 2, practically coincides with the line of draft 
of the plow. The same is true with the five-horse hitches shown in 
Figure 4, 5, and 6 or the six-horse hitch in Figure 7. Any of these 
give almost ideal mechanical conditions in so far as horizontal hitching 
is concerned; there is no side draft. No set of eveners is possible for 
use with four horses abreast that will overcome the side draft on :~ 

2-bottom plow with each horse pulling an equal amount. 
The eight-horse hitch in Figure 8 may be used on a 3-bottom plow, 

altho there is some side draft. If a tractor plow is to be pulled with 
horses, it is suggested that a truck be made from the hind gears of a 
wagon. A pole must be attached to the gear. It should be put about 3 
feet from the right wheel, which runs in the furrow. A seat is built on 
the gears to allow a better view of the team. The eveners remain be
neath the pole. The chain from the eveners passes under the axle to 
the hitch on the plow, and the truck acts as a guide when the plow is 
out of the ground. With sufficient power available it is possible to 
attach a section of smoothing harrow to the plow. A light pole attached 
to the beams and projecting at right angles to them holds the harrow 
over the plowed ground. A chain from the harrow around the end of 
the pole to the front of the plow completes the attachment. 

Disk Harrows 
Disking is another tillage operation in which multi-hitches can be 

used to advantage. For a tandem disk, where eight horses will furnish 
ample power, two possibilities are offered. One is the combination 
shown in Figure 8. The other is two sets of four each as shown in 
Figure 2, attaching each set to one end of a 5-foot evener placed on 
the disk. The line arrangement for the four leaders is the same as 
for the leaders in Figure 8. Figure 10 shows how two single disks 
may be attached and drawn by multi-hitch. The tongue trucks are 
connected by means of a plank of such length as to provide for proper 
spacing between the disks. Two four-horse hitches, as shown in Figure 
2, may be used. Each is attached to one end of the plank at equal 
distances from the two-tongue trucks. The eight horses then worl} as 
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one team. With a line arrangement such as in the eight-horse hitch, 
oue driver can easily handle the outfit. If more power is desired for 
either of the implements, two five-horse hitches, as shown in Figure 6, 
may be used, reversing one so that the four lead horses are close to
gether. For this hitch the holes will have to be placed farther apart 

Fig. 10. Method of Combining Two Single Disk Ifarrows for Unit Operation 
Two single disks may he operated by one man if they are hitched to a drawbar as in~ 

dicatcd in the diagram. One disk must be a sufficient distance behind the other to permit 
turning. 

on the evener and plank, to allow for the six horses in the rear. Figure 
II shows a method for using three disks as a unit. A smoothing har
row may be attached behind the disk by running the chain from the 
barrow over the top of the disk to the stub pole. 

Fig. II. Method of Combining Three Single Disk Harrows for Unit Operation 
The three disks are hitched to the same drawbar. The disk should be far enough be· 

hind the other two to permit turning. 

Grain and Corn Binders 
Eveners for either three or four horses abreast is the usual equip-

111ent furnished with a grain binder. A support extending to the right 
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from the stub pole carries the eveners and has holes bored to accom
modate either the three- or four-horse eveners. A brace extends to the 
stub pole from the point where the eveners are attached to this sup
port. If any other team hitch is desired, it is simply necessary to locate 
another hole in the evener support and run the brace from that hole 
back to the stub pole. Frequently it is desirable to use five horses on 
the grain binder. This is practical only when the strung-out hitches 
are used. Five horses abreast would cause so much side draft that most 
of the advantage of the fifth horse would be lost in overcoming the side 
draft. Either of the five-horse hitches shown in Figures 5 and 6 will 
work on the binder by reversing the eveners to place the furrow horses 
next to the grain. The evener shown in Figure 6 may be attached at 
the same point as the evener for the t11ree horses abreast, but the evener 
shown in Figure 5 should be attached at a point a little nearer the pole. 
Four horses placed two and two do not greatly reduce the drawbar pull 
required to move the binder. Tests show little difference in the pull 
using the four horses either abreast or strung out. The horses can be 
worked to much better advantage, however, especially in hot weather, 
if they are hitched in tandem. 

Three horses are usually considered sufficient for pulling a corn 
binder. There is considerable side draft because the evener is attached 
so far to the left of the pole. Four horses placed two and two, as in 
Figure 2, would do away with much of the side draft and also give 
added power if needed. The rear equalizer should be reversed and the 
two eveners shortened. The one should be made 7 and 21 inches in
stead of 8 and 24 inches; the other might be 7 and 14 inches instead of 
8 and 16 inches. 

Corn Pickers 

Horse-drawn corn pickers were furnished with four- and five-horse 
hitches. These hitches are usually the strung-out type so that two or 
three horses are used as leaders. An evener, usually about 12 or 14 
inches long, is fastened to the pole, behind the fore carriage. To one 
end of this evener are attached the eveners for the rear horses, and to 
the other end the eveners for the lead horses. Frequently six horses are 
needed on a corn picker. In that case it is only necessary to change the 
hole in this short rear evener so that the two ends are equal. Tlm~e 

horses can then be placed in the lead instead of two. 

Wagons 
Figure 12 illustrates a method whereby three horses may be used 

on a wagon or some other tongue implement. The point a is a short 
distance to the rear of the regular point of attachment. The bar b is 
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half as long as the doubletree used on the pole horses. The short end 
of the long evener is the same length as b, and the long end of this 
evener is twice the length of b. The chain extending back of the main 
evener is fastened to the rear of the pole or to some other part near 
the center of the vehicle being pulled. The farther back this attach
ment is made the less will be the side draft. 

Fig. 12. Arrangement for Hitching Three Horses to a Wagon 
The amount of side draft may be reduced by fastening the chain which extends from the 

center of the hitch as far bacl< on the implement as possible. 

It was stated in the beginning that the purpose of thi~ discussion 
was to offer some suggestions as to the use of larger teams. Only ~ 
few of the many possibilities have been touched upon, but it is hoped 
that some of the ideas suggested may be of assistance to those who de
sire to use their animal power to better advantage. 


