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Io all whom it may concer: :
Beitknownthat I, MARTIN L. SENDERLING,
of Jersey City, in the county of Hudson and
State of New Jersey, have invented a new and
useful Improvement in Springs, (on certain
featuresof which I haveobtained Letters Pat-
ent in the following countries, viz: Great
Britain, No. 17,202, dated August 4, 1896;
France, No. 258,622, dated August 4, 1896;
Germany, No. 96,984, dated August 5, 1896;

Austria, No. 46 /3,348, dated August 30, 1896,

Belgium, No. 122,858, dated August 4, 1896,
and Canada, No. 54,001, dated November 9,
1596,) of which the following isaspecification.

My invention relates to an improvement in

springs, and more particularly to a structure
by which the spring is given an advantage
over the load as the load increases.

In the accompanying drawings, Figure 1
represents in elevation a set of springs for
receiving the load upon a lever, the lever be-
ing supported yieldingly both at its free and
pivotal end and the spring-cushion at the free
end of the lever being so mounted as to adjust
itself to the varying positions of the lever as
the latter is depressed by the load. Fig. 218
a transverse section through the line 2 2 of
Fig. 1, looking toward the right as the draw-
ing is held in reading; and Kigs. 3, 4, 5, 6,
and 7 represent in elevation various modified
forms.

The lever for receiving the load 1s repre-
sentedin Figs.1,2,and 7 by A, in Figs. 3and 4

by A', and in Figs. 5 and 6 by A*. It varies
only in respect to its bearing-face, which in

each instance is in the form of a curve; but
in the form shown in Figs. 1, 2, and 71t 1s-

provided with a series of teeth «, while in the
form shown in Figs. 3,4, 5, and 6 it is smooth.

The form shown in Figs. 5 and 6 differs from
that shown in Figs. 3 and 4 by the wearing-
shoes ¢', provided on the bearing-face of the
levers. The plate for transmitting the weight
of the load to the lever is denoted in each in-

stance by B and may be either a flat plat-

form or a portion of the body of a vehicle, as
occasion may require. Inthe form shown in
Figs. 1,2, and 7 the plate B3 is provided with
a toothed bearing-piece 0, the teeth of which

correspond to and alternate with the teeth @ |

S S—

upon the bearing-lever. In the remaining
forms shown the plate B presentsan unbroken
surface to the lever. ~
In all the forms shown the free end of the
bearing-lever is supported upon a yielding
cushion, while the
in some instances pivoted to a fixed support
and in others to a yielding support, as will
hereinafter more particularly be described.
Referring to the form shown in Figs.1 and
2,the free end of the lever is supported npon
a pair of helical springs C C', which are
cgrouped into a gang by means of cap-plates
¢ ¢, one of which, ¢, is provided with seats
for the upper ends of the two helical springs,

‘and the other, ¢’, is provided with seats for

the lower ends of the springs. The caps cc¢’
are pivotally secured, the one, ¢, to alug a° on
the under side of the bearing-lever A by

‘meansof apivotal bolt¢’, which passesthrough

ears on the cap-plate ¢ and through the lug
a? on the bearing-lever A, and- the other, ¢/,
by means of a pivotal bolt ¢?, which passes
through ears depending from the cap-plate
¢’ and through an upwardly-extending lug d
on the spring-supporting bar or frame D.
The cap-plate ¢ is limited in its upward
movement away from the cap-plate ¢’ by

means of a retaining bar or link K, held atits
i upper end by the pivotal bolt ¢?and provided

at its lower end with an elongated slot e,

through which the pivotal bolt ¢ extends,

the bar or frame D being provided with an
opening d' for the passage of the link as the
spring collapses under the load.

The lever A has a pivotal support in the
box F, mounted with a limited sliding move-
ment in slots £, formed in the upward-extend-

ing lugs 7' of atopcap 2 The cap f*issup-

ported upon a helical spring G, which is con-

nected to the under side of the cap in such a
manner as toutilize the torsion of the spring,
the lower end of the spring G being received
in a base-plate 73, fixed to the supporting bar
or frame D. Upon the opposite side of the
frame D and in axial alinement with the spring
G, I locate a helical spring G, seated at its
lower end inacap-plate gand at its upperend
in a base-plate ¢', fixed to the under side of
the bar or frame D. The cap-plate g 18 con-
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~both sets of springs, the spring
end of thelever only receiving a considerable

L &p D

L

626,875

nected with the cap-plate /* by means of a | otal end of the lever A, which end is coii-

link H, which extends axially through the
two springs and through the barorframe D.

"The particular manner of fastening the
springs G and G’ to their cap and base plates,
SO a8 10 utilize the torsion of the spring, is
clemly represented in connection with the
spring 3/, its cap-plates being shown in sec-

tion in order to clearly illustmte the inclined

seats ¢g®and g° on thefaces of the plates ¢ and

g, respectively, which serve as a support for
a portion of each end coil of the spring, the

said plates being further provided with sock-
ets g* g° in the respective plates for the re-
ception of the ends of the spring.

In usewhen thelever A is depressed by the
load the bearing-point of the load upon the
lever A will gradually shift from the position
shown in Fig. 1 toward the fulerum of the

lever, and atter it reaches a pointintermedi-
ate of the supporting-springs C C and the .

springs G G’ the load will be distributed upon

amount of the weight of the load as the bear-
ing-point of the load approaches it.

instance, however, will the load ever reach a

position where it 1s not yieldingly supported,
and the vibrations which are commonly trans-
mitted to the body of a vehicle from its traec-

tion-wheels will be almost or quite obviated

because of the intermediate we]dmt‘f cmsh-
101 8.

be no slipping, as the lever is depressed be-

Jongitudinal direction of the bearing-lever
and 1n order that the spring at the pivotal

support may not be strained from its axial | seated in the fixed support I°

alinement and in orderthat the spring at the
free end of the lever may not be caused to

springs C C' are mounted in the caps ¢ ¢', so
pivoted to their respective supports that the
springs C ¢ may be swuang bodily the short

distances required without distorting them. || called attention to—viz., the yielding support
Any tendency of the supporting-lever A to:
swing laterally under the impulse of theload ;
beaunﬂ' thereon will be counteracted both by :
the gang of springs C U, which tend to assist:
each other in pleventmw such lateral move- .
ment of thelever A, and, further, by the tor-: and leaf form, I wish it to be understood that
sional pressure which will be 1mmed1ately

imparted to the springs G G’ by such lateral:

swing of the lever A.

When the bearing-point of the load isin-
the position shown in Hig. 1, the lever A will:
fulerum upon the springs C C’ and its pivotal :
support will still be yieldingly cushioned by
the effect of the spring G, which will bemore
or less compressed by the lifting of the piv-

at the pivotal

In no

In the form shown in IFigs. 1 and 2, where |
the bearing-surfaces are toothed, there will

nected by the link H W1th the cap g of the
spring G'. _
In the form shown in Iig. 3 the 'bearing-le-

ver A is pivoted to a non-yielding support

and its free end is supported by a spring C=.
This spring is seated at its upper end in a
cap-plate I and pivoted to the lever A’, and
the lower end of the spring is seated in the
base-plate I', having a conyex lower face 2
seated 1n a concave seat 7, fixed t0 the sup-
porting bar or frame D. A retaining link or
bolt K’ extends from the pivotal connection
of the cap-plate I with the lever A’ axially

through the spring C? and through the sup-

por tmﬂ* bar or frame D, where it is provided
with a retammﬂ'-head 5.

Inthe form ‘5110W11 in Fig. 4 thespring which
supports the free end of tlle lever A'is a leaf-
spring, (denoted by C3,) the said leaf-spring
being fixed to the support for the pivotal end

| of the lever A’ and having its free end con-

nected by a link I? with thelever A'. In the
present form the lever A'is pivoted to a ecap-
plate K, supported by & spring &, fixed to the

-support D.

In the form shown in Ifig. & the supportmg-

| lever A?ispivoted toafixed supportand bears

at its free end upon the free end of the leaf-
spring C% the free end of said leaf-spring C°

| being p10v1ded with a bearing-roller I°, jour-
| naled therein.

In the form shown in Fig. 6 the bearing-
lever A”is pivoted to a fixed support and at
its free end is provided with a bearing-roller

| T4, which rests upon an elliptical spring C%
tween the bearing-lever and the part of the

load-support which engages with it in the!

In the form shown in Fig. 7 the bearing-le-
ver A issupported at its freeend by aspring

, | C°, provided at its upper end with the cap I,
| pivoted to the lever A, and at its lower end
In this in-

stance the lever A is pivoted to a swinging

| 1 standard L.
buckle the lever A may be permitted alimited :

play by the sliding of the bearing-box F, and .

as a further measure of precaution to be util- | position as to cause it to work to advantage

ized either alone or in conjunction with the !} without liability of buckling or distortion by

play of the lever at its pivotal support the!

In each of the modified forms provision 1s
made for maintaining the spring in such a

providing for a relative adaptation of the

| lever to the spring underthe swinging move-
1 ment of the lever, and this feature, together

with the provisions hereinabove particularly

of the pivotal end of the bearing-lever and
the guarding against the swaying of the le-

Vern—-conbtltute the important fe&tures of my
presenf invention.

While I have shown the springs as of coiled

I may utilize elastic material of other well-
known orapproved forms—such, torexample,

| as india-rubber—as occasion may require

wherever such form of yielding cushlon is
adapted to the purpose in hand.
What I claim is—
The combination with a pivoted lever
a,nd means for applying pressure to the lever

| at different distances from 1ts pivotal support
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as the pressure varies, of a yielding support
for the free end of the lever and a rocking
connection between the said yielding support
and a part to which the yielding support is
attached, substantially as set forth.

2. The combination with a pivoted lever
and means for applying pressure to the lever
at different distances from its pivotal support
as the pressure varies, of a gang of springs
forming a support for the free end of the le-
ver and a rocking connection between the
cang of springs and a part to which the gang
of springs is attached, substantially as seb
forth. . |

3. The combination with a load-sustaining
lever, a supportand a pivotal connection be-
tween the lever and support; of aspring form-

ing a support for the free end of the lever

and rocking connections between the opposite
ends of the spring and the parts adjacent
thereto, substantially as set forth.

4. The combination with a load-sustaining
lever, pivotally secured at one end, a spring
forming a support for the free end of the le-
ver, and a part for transmitting the weight of
the load to the'lever, of a yielding cushion at
the pivot end of the spring to permit a yleld-
ing movement of the pivoted end of the lever,
the load-transmitting part and the load-sus-
taining lever being constructed to shift the
bearing-point of theload on the load-sustain-
ing lever as the load varies, substantially as
set forth. -

5. The combination with a load-sustaining |

"

spring forming a support for the free end of
the lever, of a support for the pivoted end ot
the lever, and means for permitting the said
lever a limited longitudinal movement, sub-
stantially as set forth. -

6. The combination with a suitable sup-
porting bar or frame, of a spring secured to
the said bar or frame, a cap to which theop-
posite end of the spring is secured, a load-
sustaining lever pivoted to said cap and a
spring forming a support for the free end ot
the lever, substantially as set forth. |

7. The combination with a suitable sup-
porting bar or frame, of springs secured 1n
alinement upon opposite sides of said bar or
frame, caps for receiving the opposite ends
of the springs, a rod or bolt connecting said
caps, a load-sustaining lever pivoted to one
of said caps and a supporting-spring for the
free end of said lever, substantially as set
forth. |

S. The combination with a suitable sup-
porting bar or frame, of a load-sustaining le-
ver pivoted tosaid bar or frame and provided
with a toothed bearing-face, a spring form-
ing a support for the free end of the lever and
a toothed bearing-plate for transmitting the
weight of the load to the lever, substantially
as set forth. | | :

| MARTIN L. SENDERLING.
Witnesses: .

FrREDK. IIAYNES,

C. S. SUNDGREN.
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