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To all whom it may concer:
Be it known that I, GEORGE "I'. GLOVER, &
citizen of the United States, residing at Chi-

cago, in the county of Cook and State of I1li- |

5 nois, have invented a certain new and useful
Improvementin Springs for Vehicles, of which
the following is a specification.

The objects of my invention are to provide
a compact, simple, economical, durable, and
10 easy-riding vehicle-spring which shall auto-

matically graduate itself to the weight,avold

breakage by opposing to the load certain

spring resistances which are augmented or

successively brought into active or increased

15 active service under an increased load or se-

vere jolt, to attain the maximum spring ac-

tionin a spring formed from a comparatively

shortsingle bar of spring metal, and to utilize

 substantially the entire length of said spring-
20 barin awayto attain the aforesaid results.

To the attainment of the foregoing and
other useful ends, my invention consists in
matters hereinafter set forth, and particu-
larly pointed out in the claims. -

In carrying out my invention I bend asuit-
able strip or bar of spring metal at a point
Tbetween its ends, so as to form a gpring com-
prising a pair of spring-arms united by a
curved spring bend, and I further bend or
30 bow said arms toward one another at points

between the aforesaid middle bend and their

outer ends, and to such extent that under
sufficient weight the spring bend or bow of
one arm shall cushion upon the bend or bow
35 of the other arm. The spring thusformed is
clipped or clamped in any suitable bearing on

25

the under side of the vehicle-body at a point

between its middle bend and the bend in one
of its arms, by which arrangement the arm
40 thus secured to the vehicle-body constitutes
the upper arm of the double-armed spring.
The outer end of this upper spring-arm 1s,
however, free to play along the under side of
the vehiele-body, so as to permit the bent
45 portion of said arm to have a free spring ac-
tion. The outer end of the lower spring-arm
is shackled to one of the side bars, so as to
permitits bent portion tohavesuitable spring
action. Asaresult of the foregoing, the bent
so portion of the upper spring-arm will have a
spring action supplemental to or co-operative

|

. B by a clip

| —— ————— ————— A,

with the spring action of the middle bend of

the spring. When the load is sufficiently
heavy to bring the spring-arms together, the
downwardly-bent bowed portion of the nupper
spring-arm will meet and cushion upon the
upwardly-bent bowed portion of the lower
spring-arm, and as a result for such meeting
the two bowed portions will straighten out
proportionally to the weight sustained, as and

for the purpose hereinafter more fully set

forth.

In the accompanying drawings, Ifigure 1
represents in elevation a vehicle-body and a
couple of springs constructed in accordance
with my invention applied thereto. Fig. 2
represents the spring in perspeetive. Fig. 3
represents the upper arm of the spring pro-
vided with a pad. Fig.4 represents a portion
of a elip for holding the spring to the vehicle-
body. Figs.5,6, and 7 are views illustrating
the action of the spring
ditions.

The spring A is formed from & bar or strip
of spring metal, which is bent at a’ point be-
tween its ends, so as to provide aspring com-
prising the -lower spring-arm «, the upper
spring-arm ¢’, and a part eircular or proxi-

mately circular spring bend ¢* intermediate

of said two arms. The spring-arms a and o’
are also bowed or bent toward one another at
points between the bend a* and their outer
ends, so as to provide them with spring bends
1 and 2. These spring bends 1 and 2 are
formed opposite one another, so that under
certain conditionsduring use they may meet—
that is to say, under a heavy load or sudden
jolt the depression of the upper spring-arm
will cause its downwardly-bent portion 2 to

| be brought down upon the upwardly-bent

portion 1 of the lower spring-arm. = T'he up-
per spring-arm is attached to the vehicle-body
C at a point between its bend 2
and the bend a? which is intermediate of the
spring bends 1 and 2, and the outer end of
the lower spring-arm 1is connected with one
of the end or side bars D by asuitable shackle,
as at E. The free end 3 of the upper spring-
arm bears against the vehicle-body (or what
is the same thing, any suitable bar or plate or
other bearing-surface on the body) and is free
to slip or slide thereon.
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The upper spring-arm is normally in con- ] tomatically increasing the spring resistance

tact with the body at two points—to wit, at
its outer free end 3 and at the point where it

is attached to the body by the clip C. When-

the weight tends to depress the upper spring-
arm, the bent portion ¢® of the spring will

oppose to the same a yielding spring resist-

ance, which is supplemented by a general

flexure on the part of the entire spring, and |

regardless of whatever flexure may take place

in the lower spring-arm there will also be a |

distinet and serviceable flexure in the bowed

portion 2 of the upper arm, which will com-
mence to straighten out before it cushions

upon said lower arm. This flexure of the
downwardly-bent portion of the upper spring-
arm is permitted by reason of its end 8 being
free to play along the under side of the ve-
hicle box or body, and is illustrated by a com-
parison of Fig. 6 with Fig. 5. Thus in Fig. 5
the spring is shown in its normal condition,
while in Fig. 6 the arms are somewhat closer
together and the bowed portion of the upper
arm is to some extent straightened out. This
flexure of the bowed portion of the upper
spring-arm will take place although the spring
Isata pointbetweenits bends a? and 2 clipped
tightly against the box or body. As ameans
for facilitaling this flexure of the upper
spring-arm, I prefer to round the side ¢ of the
clip, which is drawn against the spring, and
hence while permitting the requisite move-
ment of the spring at both sides of the point
whereat it is clamped I also provide a bearing
of suitable size for the fastening-bolts.
When the oppositely-arranged bends 1 and
2 of the spring-arms meet by reason of a sud-
den jolt or heavyload, each bend will tend to

straighten out proportionally to the weight,

and hence each bowed spring will form a
spring-cushion for the other bowed spring-
arm as illustrated in Fig. 7.

 Withaspring of the foregoing construction
I am enabled to utilize the entire length of
the spring and derive the maximum advan-
tage from a comparatively short piece of

spring metal. Breakage of said spring is

practically impossible. Thus the weight of
the load not sufficientto bring the cushioning
portions 1 and 2 of the spring-arms together
will be prominently opposed both by the re-
sistance of the spring bend «? to flexure and

‘the resistence of the spring bend 2 to flexure -

tending to straighten it out. Thesesaid por-
tions of the spring will, however, both yield
to a weight notsufficient to bring the spring-
arms together. When, however, the spring
is subjected to a heavier load, the bent por-
tions 1and 2 of the spring-arms will meet and
cushion at a time proper to relieve the bend
¢ from such strain and flexure as might tend
to break orimpairit. Under these said condi-
tions the spring portions 1 and 2 practically
take the weight and straighten out to a de-
gree proportionally to the same, thereby au-

i

and supplementing the spring action of bend
«* with a new development of spring resist-
ance. It will also be seen that whether or

not the load is sufficient to force the spring -

bend 2 of the upper arm down upon the
spring bend 1 of thelower arm, so asto prac-
tically cushion one spring bend upon the
other, the upper arm in place of remaining
inert will supplement the bend «? by its in-
dividual spring action. |

As a desirable arrangement, a pair of these
springs can be arranged at each end of the
vehicle-body and shackled to the side bars,
as 1n Fig. 1, wherein two of such springs are
shown. As a matter of course, however, the
springs could be arranged longitudinally with
relation to the length of the body-frame and
theendsof theirlower armsshackled to cross-
bars at the ends of the vehicles. It will
therefore be herein understood that the term

“'side bars” includes bars at either of the

four sides of the vehicle. - -
In connection with the spring I may ar-
range upon either of the bends 1 and 2 a

pad or cushion of leather, rubber, or the like,
80 as to receive the impact when the arms

are brought together, and thus prevent any
rattling sound which might otherwise be in-
cident to frequent meeting of said arms. In
Fig. 3 1 have shown the upper arm of the
spring A provided with a pad F of such char-
acter, although I may apply the same to the
lower arm. |

What I claim as my invention igs—-

1. A vehicle-spring formed with a pair of
oppositely - arranged spring-arms which are
bowed toward one another and a bend by
which the two arms are united, said arms be-
ing normally positioned so that under 2 suffi-
ciently-heavy load the bowed portion of one
arm shall cushion upon the bowed portion of
the other arm and both of said bowed por-
tions straighten out proportionately to the
welght sustained, substantially as and for the
purpose set forth.

2. A vehicle-spring bent to form a pair of
oppositely -arranged spring-arms which are
bowed toward one another and attached to
a vehicle-body at a point between the bowed
portion of one arm and the bend by which
the two arms are united, the outer end of said
attached spring-arm being free, substantially
as and for the purpose set forth.,

3. The double -armed vehicle - spring A,
formed with the bends 1 and 2 in its arms,
and a bend o® between its said arms and
having its upper spring-arm attached to a
vehicle-body at a point between the bends 2
and «* the outer end of the lower spring-arm
being shackled to one of the side bars and
the outer end of the upper spring-arm being

?ee, substantially as and for the purpose set
orth.

4. The double-armed vehicle - spring A,
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formed with bends 1, 2, and «?® and attached | 2, of a pad arranged on one of said arms, as

toa vehicle-hodyat a point between itsbends | and for the purpose set forth.
2 and ¢? by a clip having a rounded side bear- |

ing against the spring, substantially as and | GEORGE T. GLOVER.
s for the purpose set forth. Witnesses: |
5. The combination,with the spring A, pro-  R. WAGNER,

vided with arms ¢ and o/, having bends 1 and HARRY COBB KENNEDY.
? ) 1 1
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