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UNITED STATES

PAaTENT OFFICE.

EVERETT F. MORSE, OF TRUMANSBURG, NEW YORK.

TWO-WHEELED VEHICLE.

SPECIFICATION forming part of Letters Patent No. 492,228, dated February 21, 1893,
Application filed December 13,1890, Renewed Febrnary 24, 1892, Serial No, 422,794, (Nomodel.)

To all whom it may concern:

Be it known that I, EVvERETT . MORSE, a
citizen of the United States, residing at Tru-
mansburg, in the county of Tompkinsg and
State of New York, have invented certain new
and useful Improvements in Two-Wheeled
Vehicles, of which the following is a specifi-
cation.

The objects of my invention are to provide
an elastiec connection between the body and
gear which will permit an up and down vi-
bratory motion of the thills independently of
the body, and form a yielding resistance to
same that will increase in intensity with the
depression of the body and load in the ve-
hicle, and, also to provide springs of simple
and mnovel construetion which will yield an
easy and even vertical motion to. the body
and act to equalize the depressions of its op-
posite sides. '

In the acecompanying drawings illustrating
my invention, Figure 1,is a perspective view
of my vehicle. Fig. 2,is a side view of the
upper partof theframework of the body show-
ing the manner of bracing the same and the
manner of supporting the torsion springs
within the body. Fig. 3, isa perspective view
of one of my lower springs. Fig. 4,isa front
view of the part of the body below the seat,
showing the arrangement of my torsion
springs. Fig. 5, is a side elevation of my ve-
hicle showing the front thill in dotted lines
so as not to hide parts back of it and illus-
trating the body in its normal and depressed
positions, showing the principle upon which
the springs resist the body’s rocking with
greater force when depressed than when in its
normal position. Fig. 6, is a detached view
of the manner of connecting the thills to the
axle.

Similarlettersrefertosimilar parts through-
out the several views,

In two wheeled vehicles heretofore con-
structed, freedom from horse motion has been
sought by providing an elastic connection be-
tween the body and the gear, which, while
permitting the thills to vibrate relatively to
the body, does not provide a resistance to this
motion which increases with the load in the
vehicle. In all of these will be found one or
the other of two serious objections, viz the
resistance to the vibratory motion of the thills

will be either too great to avoid communicat-
ing it to the body when lightly loaded, or too
small to give the body stability when heavily
loaded, for a resistance small enough to pre-
vent the former, is too small to effect the lat-
ter. DBoth these objectionsare entirely avoid-
ed by the improvements embodied in my in-
vention which utilize the depression of the
body due to the yielding of the supporting
springs to increase the resistance to this vi-
bratory motion of the thills as the load in the

body is increased, so as to providethe proper

degree of stiffnessto give the greatest stability
possible with absolute freedom from horse
motion, for every load.

Referring to the drawings, A A, are the
thills, E, the axle securely attached to the
thills, B, the cross-bar connecting the thills,
G-a brace connecting the thills and securely
attached to the back side of the middle part
of cross-bar B; C, the body supported by the
springs @ and ¢. - b b, are springs rigidly at-
tached to the axle, which extend backward
and upward and support, at their free ends,
the ends of arms ¢ ¢, by a pivotal connection.

Spring a,a detached view of which is shown
in Fig. 3, consists of arm «?, which is rigidly
attached to the lower side of the thill, the two
substantially parallel torsion branches a®a?,
extending transversely of the vehicle, and
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arm ¢, extending backward at the side of the

body and having its end pivotally connected
tobar D, which is rigidly attached to the lower
partof thebodyand which may be considered
as a part of the same. A similar spring is
provided for the other side of the vehicle and
these two constitute the lower springs. The
upper springs; consist' of a torsional rod c?,
(Fig. 4) extending across the body under the
seat, and a torsional rod ¢’, arranged directly
below the former and securely clamped to the
middle of the same by clamp ¢®. Torsion bar
¢’,extends through the body and is then bent
backwardatrightangles to its middle portion,
thus forming the arms ¢ ¢, having eyes at
their ends adapted to be pivotally connected
tothe ends of springsbb. The upperspring is
secured to the body by the spring hangers f,a
side view of which is shown in Fig. 2. These
hangers are securely bolted to the framework
by bolts f/ f?, and are provided with suitably
shaped sockets to receive the ends of torsion
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bar ¢% and thus restrain them from turning.
Directly below the socket the hanger is pro-
vided with a curved surface f3, against which
thespring barc’,rests and turns as the springs
are worked. A small piece of leather 7, is se-
cured by bolt 3 to the front side of arm y,
extending downward from the hanger f, and
serves as an anti-squeaking surface for the
bar ¢/, to rest against. Metallic escutcheons
¢* form a neat protection to the sides of the
body where the springs pass through them.
The upper and lower springs, in support-
ing the body and its load, are subjected to
twisting strains throughout their torsional
branches which,in yielding, permitthearmsa,
and ¢, to turn about their respective torsional
branches and the body to drop as-shown by
the dotted lines. The body is held in a hori-
zontal position by virtue of the arms ¢ and ¢
being arranged one above the other and re-
straining the parts of the body to which they
are attached to follow the substantially par-
allel curved paths v'—¢?® and v—® (Fig. 5).
These parts being restrained to the former

path by the elastic foree of spring D. and to |

the latter path by the positive action of arm
a. 'Thus the springs in yielding, provide the
body with a very smooth and even up and
down motion to compensate for rough roads.

The body C, is fulerumed or hinged about
an axis substantially parallel to and near the
axle by hinges v, one part of which isrigidly

connected to the body and the other part to |

the gear by arms ¢. These arms permit the
hinges fo move up and down relatively to the
gear by their angular motion. Arm 0, is rig-

axis of hinge v.
such that it will be depressed less than hinge
v, as the body is loaded. The body is con-
nected with arms 0, by arms ¢, the angular
motion of which allows the body to be de-
pressed relatively to the end 7, of arm 0.
The peculiar operation of the springs in re-
sisting the endwise tipping of the body with
greater force when thebody is depressed than
when in its normal condition is as follows:;—
Whern the body is tipped forward and back-
ward, while the thills remain stationary, the
oeye 7, will follow the path e—e, while the
spring b, yields to this movement of the body.
Atthesametimethere will be a smaller move-

ment of the eye v,along the path v—3%, The

axis of this rocking motion when the body is
in any of its positions, is at the intersec-
tions of the lines drawn perpendicular to
these paths and through the eyes r, and v.
Thus, when the body isin its normal position
the axis of rocking is at g, where the perpen-
dicular lines v—g, and r—y, intersest, but
when the body is depressed to the position
shown by the dotted lines, the axis of rocking
is at ¢’ where the perpendicular lines r—yg’,
and v*—¢’, intersect. Theaction of arm ¢, is
thus to earry the axis of rocking down asthe

body is depressed. The springs b, being
very stiff as compared with springs a, provide
nearly all the resistance to the body’s tipping
endwise and are depressed very little under
the greatest load so that the eyes r, remain

70

in substantially the same position. When the - .

body is in its normal position, the yielding
resistance of springs b, acts to restrain the
body from tipping with the lever arm r—g,
but when the body is depressed it acts with
the much greater lever arm »—g¢’. Thus the
depression of the body due to a heavy load
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causes the springs toact with greaterleverage

to restrain the body from tipping endwise.

By making arms a, and ¢, to form a part of
the supporting springs; the vehicle is much
simplified, but it is apparent that the action
of the arms thus arranged, in providing an
increased resistance to the body’s tipping as
it is depressed, would be substantially the
same were the body supported by any of the
ordinary springs. ‘
conditions the arms a, and ¢, could be pivot-
ally connected at both ends.

It is not essential that the arms b, ¢ and a,
shall extend longitudinally of the vehicle to
attain a variable resistance to the endwise

- rocking of the body which will inerease as the

body is depressed through the increased lev-
erage described, as either or all of these arms
may extend transversely of the vehicle and
attain similar results.

I claim under separate application, Serial .

No. 422,686 of even date somewhat similar

- springs as applied to four wheeled vehicles, to
- which reference may be made.

idly attached to the gear and extends to a |
point either directly or obliquely above the |
The stiffness of this armis |

‘What I claim as new, and desire to sectire
by Letters Patent, is— :
1. In a two wheeled vehicle, the combina-

' tion with the axle and thills securely attached

thereto, of a body having the axis about which
it is adapted to rock endwise relatively to the
thillsloeated near the axle and, restrained to

' move up and down with said body relatively
- to the gear, a yielding arm securely attached

to the gear and extending fo a point directly
or obliquely above said axis about which the

' body rocks, means for connecting said arm

with the body, substantially as described.

2. In a two wheeled vehicle, the combina-
tion of a body adapted to rock endwise rel-
atively to the thills about an axis near the
axle which axis i$§ restrained to move up and
down with said body, of two arms, one se-
curely attached to the gear and extending to
a point directly or obliquely above said axis
about which the body rocks, the other extend-
ing from the body to the free énd of said first
arm, substantially as and for the purpose de-
seribed.

3. In a two wheeled vehicle, the combina-
tion with a body hinged about an axis paral-
lel to and near the axle by hinges connected
to the gear by nearly horizontal arms, of arms
securely fastened to the gear and extending
to a point directly or obliquely above the axis

Of course under the latter
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of said hinges, means of connecting said lat-
ter arms with the body, substantially as de-
scribed. '

4. In a two wheeled vehicle, the combina-
tion with the axle,the thills attached thereto,
one or more cross bars connecting the thills,

of a nearly horizontal arm hinged to the body |

near the axle, extending forward and securely
attached to the gear, and an arm attached to
the body above the hinge of said first arm,
and extending backward therefrom and means
for connecting said latter arm with the gear,
substantially as described.

5. Inatwowheeled vehicle, the combination
with the axle and body, of a torsion spring
extending transversely across the body and
securely attached thereto, arms securely at-
tached to and extending backward from said
torsion rod on either side of the body, arms
securely attached to the axle and extending
backward and upward and having their free
ends connected pivotally to the free ends of
the arms extending from said torsion rod,sub-
stantially as deseribed.

6. The combination with the body of the
vehicle, of two substantially parallel torsion
bars arranged transversely of and within the

body, said rods being securely clamped to-
gether the one having its ends securely at-
tached to the body and the other provided
with arms extending backward on eitherside
of the body and pivotally attached to the gear,
substantially as described.

7. In a two wheeled vehicle, the combina-
tion with the axle, thills securely attached
thereto and a body, of a nearly horizontal arm
extending nearly longitudinally of the vehi-
cle, having one end securely attached to the
gear and extending from said point of attach-
ment, toward the axle and securely attached
to the body near the same, said arm restrain-
ing the axis about which the body rocks, to
move up and down with the body, a yielding
arm having its lower end securely attached
to'the gear and extending to a point directly
or obliquely above the axis about which the
body rocks, means for eonnecting said yield-
ing arm with the body, substantially as de-
seribed. ;

EVERETT F. MORSE.

Witnesses:
~ SANFORD C. CONDE,
FrRANK L. MORSE.
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