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SIMPLE HITCHES FOR FARM USE
by
3 Paul R. Hoff and 0. J. Trenaxy

Side draft is protably the thing which causes the most difficulty
in the .operation of some farm machinery, provided the machinery itself is in
good condition and proper adjustment. 4 :

There are some rases where side draft cannot be eliminated extirely
but many times it can be reduced greatly and occasionelly can be avoided
completely. A4 careful study of the factors which cause side draft and the
means of evading it will Be of benefit te those using animal power in farming
operations. '

, - Side‘draft causes an increase in resistance of the implement =nd the
103& of powegp qinfghe team due te the true line of pull of the team not falling
on tﬁe iﬁ e of dr of the implemen# being used. Side draft also causes
sore shoulders, he horses pulling at an angle to tke direction of
travel, §§§¥ a poor job of .plowing. The good farmer nuburally wants
to geﬁ; mo "otk done for the horse power cxpendced and got it done
properly with the lsast herdship on his horscs.

Figure 1 shows a hitch which is commonly
S 1, uscd but which has many feults. The true
line of pull does not-Tfall on the truc

I
‘ il 1 . -~
: l ; l : Lk l 4J — line of draft and conscquontly considcrable
Trails i a side draft will result. The true linc of
Liwe 6P : pull and the true linc of draft can ncver
g . be made to fall on top of cach other in
Pull o s 7 7 5
QHAQ.M f N abrcast hitches of this sort where the
True UL o right hand horse.walks in the open furrow.
LA e : Q Of course, thc side draft could be
Draft 0 ‘I climineted with this hitch if ome horse
t S walked on the plowed ground. Howaver,
All Single- N ,\\3 this is a grecat hardship end it wears out
\ N | the horsc nsedlessly.

l Trees 28", 1

2" Between : \ . Y .
A simple romody in this case is to hitch

e
Singletrees N : il
i i \:>ekf X, the four horscs tandem as shown in Figurc

¥
S
A

Centerce HecTe the true linc of pull falls on the
true line of draft end conscquently all the

| Line
of side draft is climinated. In this way the
Figure 1 Furrow horscs work straight ahcad, thereby cxerting




all of their cnergy in pulling the plow
instead of only part of it while thcy
fight side draft with tho remainder.,

FIGURE 2

L——-*JFiL-—J 19" 30 d The ¢limination of sidc draft is not the
! only ddvantage of hitching horscs tandem
True ablec instead of abreast, Tandem hitching gives
Line of Pull—j——///' i N cach horsc morc room which in turn allows
: | l much greater air circulation, a factor
cspeeially desirable in hot weather; more

Pulley i 2 frecocdom of movement, thus lessening the danger
Teus Tdne : from trampling of fcet, especially at corncrs,

and a greater simplicity when hitching the
horses.

%“{ * Therc Arc two objections. which are somcbimes
\\\ : raised in connection with tandem hitching.
Cinter The first is that difficulty is cxporienced
\\\ Line in plowing corners and along feonceo lines,.
Ao As soon as a fow rounds are made the plow
Farrow *and horses arc far cnough away from tho
: corner to cause no difficulty. To get into
the corner itsclf it will ba necessary to
“ use a single team on the plow. This is not o
- large job and could bo done very casily and in
" & a short time. Horses hitchad tandem can plow
much closer to a fenco lino than when thoy are hitched abreast, £ sccond
objeetion to the tandem hitches, which is occasionally raiscd by somo men is a
beliof that tho groator-the distanco botween the horsecs and tho implomert the
greater the pull zeedcd'to moro it. This is not twue-if the proper angle of
draft is kopt on all of the traces. Tho same angle must bc maintained from the

of Draft——~_;_;;ﬁ H
4.
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In A, Figure 3, the correct angle is shown for a walking plow and the same
principal applies for a riding plow. The line made by the trace from the hame
carries straight through the elevis to the plow. In B the hitch is too high. A
broken line of hitch always tend to straighten and in this case it forces the point
of the vlow into the grouvnd. In C the hitch is too low and the point of the plow
is lifted. ZEither B or C will increase the draft while no increase will result if
the line is kept straight as in A.

In riding plows incorrect hitching has a tendency to put more load on
the wheels thus increasing the wear on the wheel boxings as well as increasing the
draft.

A handy method of checking the angle of draft is to step to the side of
the plow and sight along the trace. If this is a straight line from the hanes,
through the point of hitch down to the center of resistance of the plow it is correct.
If it is not a straight line, raise or lower the hitch on tae vertical clevis of
the plow until it is a straight line. The center of resistance of all plows is
located at approximately the height shown in Figure 3.

Another method of checking is sometimes used. After laying out the land
and traveling down the field for a ways, slip off of the seat of the plow, grab the
front furrow wheel and notice the force needed to slide it along the ground. Then
grab the rear furrow wheel and sce if approximately the same forcec is neecded to slide
it. If so the vertical line of hitch is correct.

Tests have proved that four lhorses hitched tandem can do as much work as
five horses hitched abreast and more than a four abreast outfit. In addition to this
they work more guietly and keep cooler.

In cases where direct ccmnerisons have been made on the same ground it has
been found that the four tandem outfit plowed one acre more per day than the four
abreast outfit. About twenty per cent of the energy of the four abreast outfit was
consuned by side draft. The work done by the tandem outfit was of better cuality
than that done by the abreast outfit. The side draft was eliminated in the case of
tandem hitching and the tendency, which the abreast outfit had, to raise up and carry
part of the load on their necks was avoided. Therefore, the plow suclzed into the
ground in bpetter shape.

In designing hitches of any sort there are three main points which should
be kept in mind.

1. Eliminate as much side draft as possible.
2. Bqualize the load so tizat no horse can either loaf
or pull more than his share.
3. Do not crowd. Allow each horse as ruch room as possible.

Any farmer can make satisfactory cveners for almost any hitch he
wants to usc. Ordinary farm eveners are used for the lead team and the single
trees and double trees may all be standard equipment. The different parts are
connected by clevises and links found on any farm. A log chain or % inch cable
is used to extend to the lead team while a sirmple double lever evener or a pulley
is used at the back. If a cable and pulley are available they may bve used to
good advantage. If not, the chain may be used with a double lever evencr which
is easy to make. The chain has an advantage in that its construction allows
convenient places where the buck roves may be snapped. The cable and pulley
11858s



method has an advantage of veing self equalizing'. If, one team starts to shirk
thev do not get a lighter load as the pulley 1wmed1atcly transfers their sheare
to tnem. § e

When constructing hitches alwayé start with the evener used for the
lead team and work back to the implement.

All measurements should be from the center of one hole to the center
of another. A 48 inch evener means the measurement as shown in Figure 4.
IT IS NOT THE DVERALL IENGTH OF THE PIEC The viece itself ususlly extends
two inches beyond the holes. Therefore, & 52 inch piece would be needed for
a ‘48 inch evener.
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Only hard wood should be used for eveners and this should be of
good quality. This may be either 2" x 6" or 2" x 8" material althousgh 2" x B"
is preferred. This is especially true if clear pieces are not availavle. The
single tree holes should be at least two inches from the ends of the piece
although some farmers prefer to leave three .inches. In either case it is a good
plan to reinforce the ends of the plank. Two methods for doing this are shown .
in Figure 5. Either way is satisfactory.

FIGURE 5
Ircn nad
\\¥
: e |
= A = ;//:1
= et < . ////:;///;2/
. 2 _/'
'.// .l e “o‘ ré‘/A /
SRR e o] 1
i = 1 GTOARELENR ol muis idpinti

AN,

The holes for -the single trees znd the clevis should not be in a
straight line or the piece is apt to be weakened. The two single tree holes
should not be less than 1-1/2 inches from one edge &nd the clevis holes should
be not less than 1% inches from the other edge. The arrangement is shown in

11858



Figures 15, 16, 17 and 18 on Pages 11 aad 12.

Clevises and connecting links siould be of sufficient length to leep

all horses of front and rear teams in line in their respective places.

The

chain or cable. should be strong enough to hold up under heavy work and of
sufficient length that the rear horses will not bump their Xmees on the lead

eveners.

The following pages show a number of hitches of different sizes for' -

various conditions.

Two of these, for a wagon and one for a mower show three

horses abreast. The rest of them are for tandem hitcaing and vary according
t0 the number of horses used and the position in which they are placed.

qu
|
Tongue
ot
Wagon
i
ey e ] g
15 o ol |5 G ) I
A SR
Eole for my i
eye bolt 1 i
for tongue clevis \9|1Tl e
S I Wi 5 S|
1o el i |
AR 1l y =i R -.—
14 | I 1L I 1 l
' i
3/8" x 2" strap e L ui
iron to support L
evener and pre- C
vent crowding ‘ (@)
the tongue. Lan O
W i Chain or
i Rod to
Rear
Axle
FIGURE 6

Three Horse Hitch for a Vagon

11358&R
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Figure 6 s.ows one type
of a three horse evener
for a wagon. Although:
it is planred for 32
inca single trees 30 or
2€ inch trees may be
used, equally as well.

In an euwergency 3U inch
single tress could Dbe
used but they would ride
on top of the tongue and
this is rather undesirable.
A chain extends from the
Bk inch piece to the

rear axle. Tais tends to
counteraet any side draft
caused by the turning of
the tongue.

30 or 28 inch single-
trees way be used as
well as the 32" sige,
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_L Tongue of e
Wagon
v I
| | -
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# o 0
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' Zem 9 . 1gn .. 0| Figure 7 shows another
- T type of three horse hitch ¥
2" xa6M0gks 15 for a wagon. The king bolt offers a
ic) convenient place to fasten the heavy -

Doubletree Pin—""

Heavy Iron

NOTE:

30 or 28 inch
Singletrees may be used
as well as the 32 inch

iron brace. ' In this position the
bracing effect is greater, since the
iron is fastened to a rigid member,
than it would ke if it were fastened
farther forward. The same pieces which
are used in Figure 7 for a wagon hitch
may be used for a mower as shown in
figure 8. The only chance needed is to
turn the pieces end for end so that the

i - | 7‘{/)/ FIGURE 7 third horse will not have to walk in
.Klngbolt {0/ Three Horse Hitch uncut grass.
for a Wagon.
\
Ny
Tongue \\!‘N\
‘ 2“ ................... | ' 5.2“ g f J o & oy s 32" 51 smelPionsmretais
B o AT 5 6 o 3]
. i a6 Tty
1 o cb]
w rom e e 54N
rﬂ. T SRR T § o el
' 1
an x.g" Oak—~—“T"\\ ‘©—Double tree pin
NOTE: 28 or 30 inch

singletrees may be used

as well as the

et gize.

FIGURE

Three Horse Hiteh for a

iower.

Heavy Iréﬁ}xh

8

M

Attontion is called to the fact that in the hitches shown in figures 6;7:8

the 36 inch pieces and the 54 inch pieces arc exactly the same.

This

allows their use in first one hitch and then the othor.



Figure 9 illustrates a four horse
tandem hitch for a sulky or a hecavy
wagon load. A chain or cable

attached to a 48 inch piece in front
and a double lever cvener for the rear
tcam is used herc. Plenty of room for
freedém of movement and air circulation
is availablec for both tcams.

s 5
] - 1
. 0 ]l
| onbh ls |
Chain or
4" Cable
| Ji- goud |
i o1 [© 0

Chain
) | o 240 |
0 l _
FIGURE S
| I l
& N l 1 |
I ) <) © [ ol
o 0 ¢
In figure 10 the use of a. cable f"" @M ] _m,“1
and pulley is shown. This . = i
method has an advantage over the i Cable fo lcad
. : ; = i 2 ablc tecam
one shown in figurc 9 in that it e
cqualizes the pull. Neither tcam can loaf
as the pullcy immediately adjusts th: load
in case onc pair of horses slows down. Two Rear .o
precautions must be.taken in the use of this Double . ?H_
arrangement. The.cnd of the cablc which Tree G
corcs from the load toam mugt come undezr ;
the pulley, pass around it | - J i |
and out on top of the [© { L) ) O]
rear team. Tho pulley
itseclf should Bc as closc . .
as possible to the rear tcaum. Fs ? ]
5 !
}.. BT N _dh Vieymbims e WO L _C\
FIGURE B B o e \’L
lovis 2™

Hya SIDE VIEW
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NOTE: 28" singlctrees
may be used in place
of the 30" singlectrees.

In Fig. 11 the five horses

arc divided so that therc arc
three in front and two bchind.
This allows plenty of room for
all horscs so that any bwrecze
at all will do the most good.
With this hitch it -is easicr
for the driver to sec all of
his horsces. : Somc sidc draft
will result hcre but it is a

__J very small amount.

15 Il B T

True Linoe of Pull

FIGURE 11

An awkward or -clumsy horsc, a
grcen colt or 'a marc heavy
with foal can ‘be worked with
good recsults if placed at the .
left rear. In this position
the driver has: full view of the
horse and the work is the leas®
difficult of any of the five
p051tlons.3 It has been found
by test that under similar
conditions with the horses

hitched tandem the following results werc obtained:

4 horses will plow 4 acrcs a day
[} " " n 3

(9

6 " ” "

Another comparison which has bcen made
horses can plow and harrow

or disc 20 acres.

25 ”
50 "

that four horscs can p¢ow but six
.the same amount in the same time. However this in-

creascs the sidec draft since the harrow is hitched to the rcar and right of

the plow.
e MUM{

1

ad

s 1

0

In figure 12 six horscs arc
hitched tandem.3 and 3. This
is a popular hitch and onc
which will accomplish con-
siderable work. .The two ;
objoctions to it are the side
draft which develops, although
it is not very great, and -the
fact that in hot weather the
center rcar horsc will become
hot. There is little chance
) - foriairtcireulation and

‘» .MN.:/)C»", veipai [ I > 30 n
2 0 o o %)
P 0 ol

ol conscquently it will ke

11858
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FIGURE 12

necessary to allow the
horses to rest more
often., This in turn
lessens the amount of
work done in a day.
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FIGURE 13 5
R > Ol LQ ol ’
|6 g ‘ ol
~-Chain -
; In figure 13 the horses are
hitched 2 and 2 and 2.
This hitch has no side draft,
' s matien Eg qujnm_sou .4 all the horses have the same
T 3 W < o) ¢] amount of frocdom, trempling
3 ; of fect and crowding at the
turns is eliminatcd, and sach
-
Chain 19;8"‘“"”16““*¢| horse recceives as much breeze
as possible.
e BT 81
[0——22 0-8"¢ | In eight horse hitch as shown in.
/ Chain figure 14 is a good arrangement for
il small disks hitched tandem or a
ES ' large single disk. It also works
I"“““~NBQ"MWWW“¢ oo "l satisfactorily on a three bottom
5] 0 0] Eg o) Ol gang plow. Combinations of im-
4 plements such as a disk and a
Chain | 6-580- D ' harrow can be used with ease when
; 8- horses are hitched 4 and 4.
v 40 acres can bz disked in.one day
|émw__ a5 050 with 8 horses hitched tandem
pulling two single disks spaced
1 . apart with ja plank.
[0 0|0 o] |0 [} o] 10 O
Aoplly i © |
v 9 ol
e g/t é Ry |
Chain { :
J e BN SR l } (1t IR J : ] SRR J
[© 0 o] e G S el 16 5 5|
'0 0 0] 0 O]
s ' . . 50." l:
io 0o 0
i ~1om ¢
FIGURE 14 }o ° »’
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Attention is calleéd to the fact that while it is necessary for the
farmer to make or buy special pieces when using the hitches shown in this
bulletin many of these pieces may be used interchangeably if the position of
the clevis is varied according to the hitch in question. This has already
heen pointed out for the wagon gnd mower hitches.

In boring a piece so that it can be used for more than one hiten it
would be well to merk each clevis hole so that one could tell at a glance
to which hitch it belonged. A method of doing this is showm in figures 195,
16 and 17. The numbers represent the number of horses in the hitch and
their relative positions in the case of the six horse hitches. ZFor example,
the clevis position for a 4 horse hitch is marked "4". Since all the hitches
conmerned are tandem it is plain that in this case they are hitehed two in
front and two behind. The position of the clevis for a five horse hitch is
marked "5" but for the =mix horse hitoch which has three in front smd three
behind the marking is ¥. If some method of marking is not used confusion
may result.

A 48 inch evener is used just behind the lead team in the hitches
shown in figures ¢ and 10. The center clevis position is exactly in the
middle in these cases. If additional holes are bored as shown in figure 15
the piece may be used for hitches shown in figures 11 and 12 also.

| 137 04 503 |
0 1 5
2" 3 ) ..4“2.“

-FIGUIRE 15

The 24 ineh piece shown in figure 2 may also be used with the
hitches shown in figures 11, 12 and 13 if bored as shown in figure 16.

R

| ¢ @ &1 l
A0 A
ll" //-i\ i ,3 8"
I ) ¥ o e
= BN { i 2"‘
FIGRE 1¢€
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The 40 inch piece used in figure 11 could also be used in figure

12 and 14 if Pored as shown in figure 17. '"““"15"5/16""“""'

0 lO" i l o
i
o 1%"’7/";4_ 6 Y

8 & 5 ‘
5 8 "
e B2 - ¢
FIGURE 17

For good operation of tandem hitches it is best to use the tying
in and bucking back system of lines. When using this system the operator
drives with but two lines. The other horses are tied in and bucked
back so that they must go forward at the same time and at no greater speed
than the lead horses which are being driven. Additional information
soncerning this method will be furnished upon request.

The driver should bec in a position to watch all of his horses
at all times. With the larger hitches it may be nccessary to use an
elcvated scat.

Tandem hitchcs climinate side draft and therchy allow the horscs
to exert all of their cenergy on straight pulling, lessen the danger of
trampling and srowding, kccp the horses cooler in hot weather and cover
more ground per day than is possiblc with an cqual number of horsecs
hitched abreast. The time rcquirced for hitching and unhitching is lesscned
considerably with the tandem system.

Occasionally it may scem a little awkward to drivc horses hitched
tandem but in the majority of cascs farmers ncver go back to the abreast
method after they have tricd tandem hitches.e A little practicc soon :
enables the driver to show as much skill with tandem teams as he origin-
ally had with abrecast teams.

11858
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