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1o all whom it may concern

Be it known that I, Leonarp Harris, a

subject of the King of Great Britain, re-
siding in London, England, have invented
certain mew and useful Improvements in
Spring Suspension for Road-Vehicles, and
of which the following is a spec cation.
This invention'relates to improvements in

_that known type of elastic suspension for
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road vehicles in which a resilient buffer. or

 cushion is interposed between .an  upper

" abutment carried by the chassis framie of the
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. was only permitted motion.in a vertical line.
-might have an inyerted cup-shaped form),
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vehicle and a lower abutment to which the
spring of the vehicle is connected. " In such
forms of . elastic suspension devices it has

_been common to mount the lower abutment.
upon a member or members rigidly guided
in a vertical direction upon the structure of-

the upper abutment, so that the lower abut-
ment (which might be of cup-shaped form)

coaxial with the upper sbutment (which

and ‘then the vehicle spring has been piv-
otally conmected to the guide member or
members proceeding from the lower abut-
ment; and in fact throughout various known

_constructions of such devices, some portion

of the lower abutment has always been in
direct metallic contact in its sliding motions
with the upper abutment.

The present invention consists in an im-

proved construction of such elastic suspen-
sion devices of the type stated and as here-

inafter described and claimed, in which two

cup-like members (hereinafter-termed cups)
holding between them a pneumatic buffer or
cushion, -are not in immediate and direct

- metallic connection, the construction being

such that the lower cup has a certain

freedom of -motion, or, in other words,

swings freely to a sufficient extent for seli-
adjustment about a pivotal axis at the upper

. extremity .of its supporting member (here-
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inafter fermed a stirrup) which axis is at

some distance from the lower cup, while the -
pivot itself may be directly connected to the.
spring of the vehicle, and is confined to ver-

tical movements. -
It is very necessary

" nection of the vehicle spring with the cush-

&5

ioning deévice, should be limited to a vertical

motion and not permitted any deviation |

therefrom, but while providing that the said

pivotal -connection . shall only: have such -

that the. poiﬁt of con-

vertical motion, I arrange that the lower
cup shall not be in direct metallic connec-
tion with the upper cup and also .that the
said lower cup shall have some amount of
self-adjustment as regards its position rela-
tively to the upper cup; and I have found
that such an arrangement lessens the com-
munication of vibrations between the upper
and lower cups, and that such slight free-
dom of movement between: the two cups in-
creases the life of the outer casing of the
pneumatic - buffer’ located between "them,

which latter may conveniéntly be con:-

structed 'in accordance ~with my United
States Patent No. 783,833 dated IFebruary
98, 1905. According therefore to the. pres-
ent invention a member extends from .the
frame of the vehicle, and carries rigidly at-
tached thereto or formed ‘therewith an in-

verted cup; beneath and at'a distance from

said inverted cup is an opposed cup, an air-
inflated buffer being interposed between the
two cupsy and the lower cup is fixed within

‘the loop of a stirrup, the upward arms of

which extend around and above-the upper
cup, but are not in contact therewith at any
time. At the upper part of the stirrup, a
horizontal pivot is guided vertically by the
member extending from the frame of the
vehicle which carries the upper cup, and
one end of the vehicle spring is pivotally
connected to said pivot, or to a* part mov-
able therewith. Thus while the pivotal con-
nection of the vehicle spring with the.elastic
suspension .is limited to a_ vertical motion
and not permitted any deviation therefrom,
yet the lower cup forming the base of the
pneumatic suspension is not in direct metal-
lic contact with, nor is it guided directly

upon the upper cup, and thereby the trans- .

mission of vibrations from the lower to the
upper cup is. lessened, and ‘the life of the
outer ‘casing of the pneumatic buffer has
been found to be increased. o
The invention will be more fully de-
scribed ‘with referénce to the examples of
construction shown. in the accompanying
drawings, whereon— -
Figure 1 shows in sectional side elevation
one form of construction, Fig. 2 being a sec-
tional end view taken on the lime X Y~
Fig.1. Figs. 8 and 4 illustrate another form
of construction, Fig. 3-being a sectiopal ele-
vation, ahd Fig. 4 a sectional end yiew of
the parts shown in Fig. 3. Fig. & is a side
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elevation and Fig. 6 a sectional end elcva-

tion of a further modification of construc-
tion.

In the construction shown in Figs. 1 and
9, a bracket arm or frame member 1, which
may form part of the chassis of the vehicle,
is provided, one end of which bracket ex-
tends downward and at its lower end is pro-
vided with or supports a cup-like member

92, the concavity of which is inverted. Be-

yond this, the bracket arm 1 near the point
where it bends downward is formed with
a bearing 8 for a plunger 4, the axis of
which is substantially perpendicular to the

5 horizontal plane of the chassis, the plunger

4 being free to have motion in the said bear-
ing 3, and means may be provided for lubri-
cating the bearing of the plunger 4. To

“the lower end of the plunger 4 the upper

20

ends of a pendant stirrup 5 are connected by
a pivot bolt or the like 6 forming a horizen-
tal pivotal axis, and conveniently transverse
with reference to the adjoining vehicle

- spring 9, the lower portion of the stirrup 5
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carrying the lower cup-like structure 7, the

.concavity of which faces the concavity of

the relatively stationary cup 2 before de-
scribed. Between these two.cups I locate
the resilient body 8 which is a pneumatic
cushion of approximately spherical form,
and preferably consists of a casing of flexi-
ble and inextensive material such as rubber
and fabric fitted with a non-return valve
(not shown) by which such casing can be
inflated, as more fully set forth in said Pat-
ent No. 783,883. One end of the vehicle

“spring, an ordinary plate spring for in-
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stance, is connected to the pivot bolt such as
6 of the upper end of the pendant stirvup,
so that shocks transmitted by the spring 9

to the stirrup 5 will produce a compression

of the resilient body 8, with a corresponding
upward movement of the stirrup § and plun-
ger 4, and thereby insulate the body of the
vehicle from vibrations which are not ab-
sorbed by the ordinary plate springs.

At Figs. 3 and 4 another form of con-
struction is illustrated, in which the bracket

“arm or member 1 is bifurcated at its down-

50

wardly extending end, and the walls of the
hifurcations are formed with slots or guide-
ways 3, while the lower end of the member
1 has rigidly fixed to it the inverted cup-

.. like member 2, with which the upper por-
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tion of the resilient body 8 enguges. The
stirrup 5 carries the lower cup-like structure
7, with which the lower portion of the re-
silient body 8 engages, and the upper por-

_tion of the stirrup has a hook formation 10,

through which passes the pivot pin or bolt

6, the projecting cnds of which pin 6 are

guided by passing through the slots 3 of the
member 1; or as preferved, the pivot pin 6
is fitted with flanged rollers 11 (Fig. 4),
which form an anti-friction bearing within

1,021,251

the slpts 3 of the member 1. The end ‘of.the

vehicle spring 9 also engages the pin 6 in -

.any convenient manner; or in the construc-

tion illustrated, the pin 6 passes througl the
eye in the end of the spring, and the hook
formation of the stirrup 5 passes on to the
said eye of the spring, the construction of
this device generally being clearly illus-
trated in the drawings at Iigs. 3 and 4.
Referring to the construction shown at
Figs. 5 and 6, the inverted cup-like member
2'is fixed to, or forms part of, a bracket 1
secured to the chassis or frame 13 of the
vehicle, while the lower cup 7 is carried in
the loop of the stirrup 5.  The upper ends
of the stirrup are connected by pivot-form-
ing studs or trunnions 6 to a connection
head 18, the axis in this case of the studs or

trunnions 6 extending in a plane parallel

with the length of the vehicle. The con-
nection head 18 is formed with a fork at its
upper end, between the arms of which the
eye of the vehicle spring 9 passes, and a pin

extends through the fork of the head 18 and

through the eye of the said spring; this pin
extending at right angles to the axis of the
studs 6. The upper cup-like member 2 is
formed in this case (see Fig. 5) with a ver-
tical plunger 4 -extending from its upper
face, and passing into a socket formed in
the connection head 18, whereby the latter
head is guided in its vertical motiens,

What I claim as my invention and desire
to secure by patent is:— - -

1. In spring suspension for road vehicles;
the combination of a frame member, an in-
verted cup rigialy connected therewith, a
lower opposed cup, a pneumatic ‘cushion of
approximately spherical form located be-
tween said cups, a stirrup fixed to said lower
cup and having upwardly extending arms
passing around and above the upper cup but
not in contact therewith, a vehicle spring,
and means for connecting the end of said
vehicle spring to said lower cup including
a pivot at the upper extremity of said stir-
rup forming a horizontal axis about which
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said lower eup is free to swing independ- .

ently of the motion of the upper cup and
vehicle spring to render said lower cup self-
adjusting, said frame member being pro-
vided with means for vertically guiding
said pivot.-

2. In spring suspension for road vehicles;
the combination of a frame member, an in-
verted cup rigidly connected therewith, a
lower opposed cup, a preumatic cushion of
approximately spherical form’ located be-
tween said cups, a stirrup fixed to said lower
cup and having upwardly extending arms
passing around and above the upper cup but
not in contact therewith, a vehicle spring,
and means for counecting the end of said
vehicle spring to said lewer cup including a
pivot pin transverse with reference to said
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vehicle spring at the upper extremity of
said stirrup, forming a horizontal sxis
about which said lower cup Is free to swing
independently of the motion of the upper
cup and vehicle spring to render said lower
cup self-adjusting; said frame member be-
ing provided- with means for guiding said
pivot pin in a vertical direction, and said
pivot pin extending through the upper ends
of said stirrap and through the customary
eye of said vehicle spring.

3. In spring suspension for road vehicles;
the: contbination of a frame member, an in-
verted cup rigidly connected therewith, a
lower opposed cup, a pneumatic cushion of
approximately spherical form located be-
tween said cups, a stirrup fixed to said lower
cup and having upwardly extending arms
passing around and above the upper cup but
not in contact therewith, a vertically mov-

8

able plunger, a pivot pin passing through
the extremities of the upwaraly extending
arms of said stirrup and through the lower
end of said plunger, said frame member

having a vertical guideway for said plun- .

ger, and a vehicle spring having an eye at
its end through which said pivot pin passes,
whereby said pivot pin is vestricted to ver-
tical inotions ‘while said stirrup is free to
swing about said pivot pin to accommodate
itself to the pneumatic cushion, and the
efficiency of the latter is more fully utilized.

The foregoing specification of my im-

‘provements in spring suspension for road
vehicles signed by me this first day of June

1911. .
LEONARD HARRIS.
Witnesses:

H. C. Coxr,

R. Tamrior.

30

35




