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To all whom it may concern:

Be it known that I, WILLIAM B. STOVER, of
South Bend, in St. Joseph county,in the State
of Indiana, have invented newand useful Im-
provementsin Wagons; and I declare that the
following is a full and accurate description of
the same, reference being had to the accom-
panying drawings, wherein—

Figure 1 is a perspective view of a wagon
possessing my invention. . Fig.2 is a plan of
axle andwheels. Tigs.8and 4 are elevations
of the hub, illustrating the set of the skein.
Fig. 5 is a longitudinal elevation,with axle in
section, showing the tension-rod. ‘

Tt is well known that a wagon-axle skein
has a conical figure, and that the axis of said
cone is not parallel with the ground nor per-
pendicular to the line of progression. Every
wagon-wheel is somewhat dishing, and the
skein has imparted to itacertain “set,” as the
wagon-makers term it,-that is to say, the
skeins are so placed on the axle that the axis

of each skein will incline downward and a-

little forward at the outer end. The effects

of this are, first, the supporting-spoles of the

wheel stand upright or vertical, under the
hub; second, the tops of tite wheels incline
outwardly, so that the tops of the wheels are

considerably farther apart than their treads

or botiors; third, the slight forward inclina-
tion of their axes -causes the wheels to
“ gather,” that is to say, tend to run toward
each other.
of the skein is a matter of importance and
delicacy. If it is too great, the wheels gather
t0o much, and run too hard against the col-
lars. If it is not ‘great enough, the wheel
tends to “wabble” back and forth between
the nut and the collar, and therefore runs un-
steadily, or it vuns against the nut.  When
the set is just right, the wheel simply tends
torun against the collar, and therefore torun
steadily, but without undue frietion.

The skein being set down and forward at
its outer end, it will be perceived that a small
rotary motion of the skein will either exag-
gerate or extinguish the gather of the wheels,
according to its direction. The wheel will

run too hard against the collar or will cease
to gatherand will either wabble orrun against
the nut. Usually, when the draft is applied

This forward inclination or get

to the axle this rotation is in a direction which
exaggerates the forward set. The object of
my invention is to prevent this rotary move-
ment of the axle, and therefore preserve the
wheel in its proper position. -

This invention applies more particularly to
those wagon-gears which have the draft force
applied to the front axle, though the prin-
ciple involved has a wider application, which
will be readily perceived by reference to this
description.

TFor convenience I will confine my particu-
lar description to a low-down wagon, such as
is adapted to delivery of milk, &e. In all
wagons of this class the draft strain is ap-
plied to the axle through the medium of thills
or & tongue to which horses are afttached.
Theline of draft will be a direct line from the
point of thill attachinent to the horse’s shoul-
der, which latter is invariably considerably
above the level of the axle. - Consequently
the draft is forward and upward from the
point: of connection, and as said point of con-
nection is forward of the axle there is a con-
sequent lift which tends to rotate the axle
and exzaggerate the gather of the wheels.

In counteracting the lifting effect of a draft
on an upward line there are several points to
be considered, and the controlling condition
is, the draft strain ought to be transmitted
direct to the body or gear of the wagon
through but irrespective of the axle, and the
second condition is, the active devices must
be so arranged that any rotary movement of
the axle will disturb the line of draft and be
immediately resisted by the draft.

I am aware that in many heavy platform-
gears the drait sirains act upon the platforms,
which are rigid, and that, in those cases, the
front axles are pushed forward by the wagon
and gear, instead of drawing the wagon and
gear after the axle. In such cases the tend-
ency to rotate the-axle will extinguish the
gather, and the wheels will run against the
nuts. ‘ '

I am also aware that in common. farm-
wagons the tongue is attached to the front
ends of the hounds, which project-forward
from the axle; but in that case the point of
tongue attachment is so far in front of the
axle and sohighin respectthereto that there
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is but little tendency to rotate the axle, and
this little is effectually counteracted Dby the
rearward extension of the hounds and their
sliding connection with the reach; but I am
not aware that any wagon has heretofore
been constructed with provision for prevent-
ing rotary motion of the front axle on the
principle of my provision, which I will now
particularly describe.

A is the front axle, and B B are the skeins.
Their downward set is shown in elevation
in Fig. 1, and their forward set is shown in
plan in Fig. 2. The forward set shown in
TFig. 2 is greatly exaggerated, because in a
drawing so much smaller than full size the
true set would not be perceptible. The set
in both directions is illustrated in Fig. 3,
where the point ¢ shows the position of the
axis of the axle, exaggerated as to forward set.

‘C C are the wheels. D D are the clips for
attachment of the thills or tongue E.  The
line of draft F extendsin a -straight line from
the clip D to the harness of the draft-animal,
and it exerts a lifting strain upon the front
axle, tending to cause a rotation thereof in
the direction of the arrows. This will tend
to transfer the point ¢ toward ¢, Tig. 4, and
impart too muech forward set and cause the
wheels to run too hard against the collars.

To support the axle against the direct pull
of the -draft, and transmit the draft to the
rear axle, a reach of some kind is employed.
In the low-down wagon the bottom of the
wagon-body constitutes the main part of the
reach, and the tension-rod I constitutes the
remainder of the same; but the location of
the joint which connects the axle and rod I
is an essential part of the invention to ob-
tain the best results. In ordinary wagons,
where a reach is employed, the front end of
the reach is not usually connected to the front
axle, but o a bolster or head-block, and in
low-down wagons, where a bolster and fifth-
wheel have been employed, a rod has been
employed in place of II. The front end of
said rod has been connected to the king-bolt
below the axle and capable of motion up and
down therewith, or thereon, when the body
moves up or down. All these are different
from my deviee and are incapable of produc-
ing the same effect.

The proper location of the joint I at the
front end of the rod H has been a matter of
experiment, and I have discovered that said
joint must be in the inclined plane of the line
of draft projected through the axes of the
clips D D toward the rear, as shown. That
is to say, the best results are attained when
soarranged. Thedraftstrainsarethen trans-
mitted directly to the rod I and to the wagon-
body without any tendency to rotate the axle.
If the joint I were below said plane, there
would be a tendency to lift the clips D, and
rotate the axle, but such tendency would be
resisted by the rod Hin proportion to the dis-
tance of said joint I below the said plane.

When the joint I is in the plane I exactly,
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no rotation of the axle can take place with-
out elongation of the rod I, because any ro-
tation of the axle must carry the joint Iin
the arc of a cirele about the axis of the wheels
C in the direction of the arrows, Fig. 5. This
resistance of the rod IT is augmented if the
joint I is placed below the line F because the
radius of its orbit around the axis of wheel C
will be inereased. This statement is the re-
sult of elaborate experiments, and the wagons
builtinaccordance with it have demonstrated
the correctness of the principles discovered.

In the case depicted in the drawings the
clips D have considerable projection in order
to reach over the half-spring J, which is at-
tached to the same iron, and the downward
bend in the axle locates the joint I in the line
of draft.

I locate the joint I on the front side of the
axle A, not from any necessity in the matter
of rotation of the axle which has been dis-
cussed above, but for another reason entirely.

The distance between the axle and the
wagon-body is short, being only about sixteen
inches. As the wagon-body rises and falls,
due either to varying load or to momentum
caused by the passage of the wheels over ob-
stacles in their path, the rear end of said rod
tends to move in the are of a circle about the
joint I as a center; but such movement is dis-
turbed by the momentum of the body and its
other connections, which cause it to move in a
straight line. At thesame time the displace-
ment of the joint I by a thrust of the rod IT
is resisted by the axle A and its connections.
If the rod H were straight, the resistance of
the axle would be foreibly overcome, and that
resultis not desirable. Itherefore makesaid
rod with a gooseneck bend, and therefore ca-
pable of yielding sufficiently to permit the
body to descend without pushing the axle out
of place. The necessity of this flexibility will
appear from a consideration of the following
facts: It is evident that so far as any rotation
of the axle is concerned the axis of such ro-
tation must be the axis of the wheels in which
said axle is supported, because were it else-
where any rotation of the axle would neces-
sarily result in raising the wheels off the
ground, orin depressing them into the ground,
neither of which is possible.

It the wagon-body descends in a straight
line, said line is either a chord or a tangent of
a curve about the joint I as a center. If the
rod I were inflexible, then the descent of the
body in a straight line would cause the joint
I to be displaced along an arc of which the
axis of the wheel is the center; but the are
through which the rod II would cause the
body to descend has a radius of about eight-
een inches, while the arc along which the
joint I may be displaced by a thrust of said
rod has a radius of about three inches, and
it is evident that whereas the wagon-body
may descend in a straight lineitis impossible
for the joint I to be displaced along any
straight line, and that a sufficient displace-
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ment in are may be impossible, so that,
without reference to other considerations, the
mere relation of the parts would compel a
flexibility of the rod H. Its ready flexibility
is secured by its eurved form. :

The rearend of the rod H is provided with a
simple free joint K and a supporting saucer-
shaped spring 1., which prevents rattling in
said joint.

In the particular wagon depicted in the
drawings, the weight of the wagon-body rests
upon the half-spring J in front of the axle
and any rotation of the axle under thrust of
the rod H would cause the front end of the
body to be raised up, which would be a result
quite impossible.

Having desecribed my invention, I claim-—

1. In a wagon-gear, the clip I and tension-
rod H, connected to the axle in the plane of
the line of draft extended to the rearthrough
the draft-clips D, D, for the purpose set forth.

2. In a wagon, a front axle provided with

forwardly-projecting clips to receive the draft
strains, combined with a tension-rod con-
nected at its rear end to the wagon body or
reach, and at its front end jointed to the axle
at a point below and in rear of said clips,
whereby rotation of the axle is prevented by
substitution of the tension-rod joint for the
axis of the axle as a center of rotation.

3. In a low-down wagon, the front axle A
provided with the projecting draft-clips D,
D, the slightly-elastic tension-rod H, jointed
at its rear end to the wagon-body and at its
front end to the axle A, as and for the pur-
pose set forth.

4. In a wagon, the front axle A, combined
with a slightly-extensible tension-rod H and
a spring-plate L for the purpose set forth.

‘ WILLIAM B. STOVER.
Witnesses:

CHAS. A. FRANCIS,

Epwixn C. WITWER.
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