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This invention relates to a suspension for springing a
vehicle frame from an axle, particularly a front end sus-
pension applied between the frame and the axle-beam on
which steerable front wheels are mounted, and is of that
nature in which the primary springing agent comprises
multiple spring leaves bound in a pile. The invention is
devised with the object of adapting this type of spring to
vehicles such, for example, as dirt movers which are sub-
ject to heavy-duty usage over rough terrain in which the
roads to be traveiled are poorly if at all defined, and aims
to provide an arrangement which obviates any need for
the radius reds heretofore considered a necessary adjunct
to the front-end springing of dirt-moving vehicles, thus
producing considerably greater flexibility while at the
same time simplifying the suspension.

More particularly stated the invention has as ifs objects
the provision of improved center and end mountings for
the spring-pile, the former such as will securely anchor
the spring-pile to the axle-beam and the latter such as will
permit restrained motion of the spring end relative to the
frame of the vehicle in a pluraliiy of planes, namely (1) a
movement in which the spring end reacts to twist forces
and pivots relative to the frame about a longitudinal axis,
and (2) a flexing movement in compensation of the rela-
tive vertical movement of the spring pile as the latter
cushions vertical thrust, (3) a resilient localizing of the
axle.

With the above and other more particular objects.and
advantages in view, and which will appear and be under-
stocd in the course of the following description and claims,

the invention consists in the novel construction and in the.

adaptation and combination of parts hereinafter described
and claimed.

In the accompanying drawings:

Figure 1 is a side elevational view portraying a vehicle
frame connected to an axle-beam through a spring suspen-
sion constructed in accordance with the preferred embodi-
ment of the present invention, the frame being shown
fragmentarily and the axle being shown in longitudinal
vertical section.

Fig. 2 is a transverse vertical section drawn to an en-
larged scale on line 2—2 of Fig. 1.

Fig. 3 is a transverse vertical section drawn to a stiil
larger scale on line 33 of Fig. 1.

Fig. 4 is a fragmentary longitudinal vertical section on
line 4—4 of Fig. 3.

Fig. 5 is a side elevational view, employing a scale sim-
ilar to that of Fig. 2, and iltustrating the congruent halves
of a ball structure shown in section in each of Figs. 3 and
4 and which is applied as an end fitting upon the spring-
pile; and

Fig. 6 is a side elevational view of the U-shaped cap
piece through which the spring-pile is anchored to the axle-
beam.

Referring to said drawing the numeral 5 denotes the
axle beam which carries the steerable front wheels of an
automotive vehicle, and 6 designates a channel serving as
one of the two side principals of the vehicle frame. ~ Both
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the illustration and the description are confined to one
side only of the vehicle, like structure perforce being pro-
vided at the opposite side.

Giving support to said frame member and making con-
nection at each of its two ends therewith there is provided
a longitudinally extending pile of bound spring-leaves 7,
and at its midlength said pile seats upon the axle beam
and is made secure thereto by the usual U-bolts 8 and 9
which exert clamping pressure upon a cap-piece 10. The
cap-piece has an inverted U-shape in end elevation
to provide depending legs 11 and 12 closely confining
the side edges of the pile, and there is provided at the
bottom of each of said legs a re-entrant notch 13 which
finds a registering fit with a respective upstanding tongue
14 cast as an integral part of the axle-beam. The several
leaves in the pile are each given a punching defermation
at a point central to their length so as to produce a
nesting interlock in which the upstanding button of the
lower leaf lodges in the mating socket of the overlying
leaf, and with the button of the uppermost leaf lodging in
turn in a socket presented by the saddling section of the
cap-piece. Forces occasioned by endwise thrust and
which would be normally resolved by the clamping bolts
are countered in the present center mounting by the inter-
lock obtaining between said tongues 14 and the notches 13.

Upon the rear end of the spring-pile, or which is to say
upon the protruding laminated tongue 15 formed by sev-
eral uppermost leaves thereof, there is mounted a ball-
shaped fitting composed of two congruent halves 16 and
17. These half-balls are each provided in their meeting
faces with registering longitudinal grooves into which the
tongue fits, and socketed in the upper of the two half-balls
with its lower end protruding into the groove at a point
ceniral to the widih and length of the latter is a dowe! 18
arranged to lodge in a registering hole drilled through the
upper leaf of the tongue. The split ball has provided
upon each of its halves a surface boss, as 28 and 21, so
formed as to marginally define one of the end openings
of the related groove, and in the application of the ball to
the tongue these bosses lie to the front.

Associated with and arranged to fit upon ths split-ball
is an elastic rubber bushing having a substantially hemi-
spherical . shape other than for cutouts accommodating
the two bosses 20 and 21, and this bushing, as with the
ball, is a split element composed of congruent halves 22
and 23.

24 designates a bracket bolted, as at 25, to the frame
member 6, and presented by this bracket is a pendant leg
formed- at its lower end with a downwardly facing cup
26. Such cup and a complementing cap 27 produce the
components’ of a split - stirrup, whose cavity is hemi-
spherical in shape and open to the front, serving as a
housing for the reception of the spring-tongue with its
applied ball and ball-investing bushing 22—23." The cav-
ity is somewhat smaller than the expanded compass of
the bushing, wherefore it will be apparent that the act of
taking up the bolts 3@ which secure the cap in place func-
tions to compress the elastic bushing. When so com- .
pressed, the rubber acts by its inner surface and in con-
junction with the bosses 28 and 21 to firmly grip the ball
and acts by its outer surface to fricticnally grip the
stirrup, thus permitting the spring end to- partake of
limited flexing and twisting motion yieldingly countered
in each instance by the stress load which these motions
Produced
as a special casting, the bracket provides a horizontal
shelf 31 on which the frame member seats and at the
outer side of this ledge presents a flange 32 which ex-
tends upwardly along the outer face of the frame member,
such flange being reinforced by a vertical rib 33.

The connection between the frame member and the
front end of the spring is a more or less conventional
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slip mounting in which the spring end: 34 fits between
pendant fork arms 35 of a bracket 36 bolted to the
frame, and with its upper surface bearing upon a rub
plate 37. Shown by dotted lines in Fig. 1 this rub plate
is made integral with the bracket and extends as a spanner
between the fork arms. A cross-bolt 38 located below
the spring end serves to confine the latter.

While we have illustrated and here described - our
spring suspension in the form now considered tc best
exemplify the invention, it is self-evident that the inven-
tion admits to minor changes in its details of construc-
tion and we accordingly intend that no limitations be
implied and that the heretoc annexed claims be given a
scope fully commensurate with the broadest interpreta-
tion which the employed language permits.

What we claim is:

1. A mounting for the end of a spring beam composed
of multiple spring leaves bound in a pile with several of
said leaves being prolonged at the end to produce a
laminated tongue and having an exposed hole piercing
at least one of the component leaves of the tongue, and
comprising, in combination with the tongue, a split ball-
shaped fitting composed of two congruent halves provided
in their meeting faces with registering longitudinal
grooves acting to produce a diametrically extending socket
snugly receiving said tongue, a stud carried by one of said
congruent half-balls and lodging in the hole of said
tongue to secure the fitting against endwise displacement
relative to the tongue, a split spherical bushing of elastic
material investing said fitting, and a localized housing ar-
ranged to confine the described assembly of tongue, fit-
ting, and bushing and comprising boltably interconnected
members acting as complements of one another to define a
spherical chamber of less diameter than the expanded
compass of the bushing, the act of taking up on the bolts
which connect said housing members bringing the con-
tained bushing under compression.

2. A mounting for the end of a spring beam composed
of multiple spring leaves bound in a pile with several of
said leavés being prolonged at the end to produce a
laminated tongue and comprising, in combination with
the tongue, a ball-shaped fitting for the tongue compris-
ing a pair of half-balls and presenting a diametrically
disposed socket for the reception of the tongue, means se-
curing the fitting against endwise displacement relative
to the tongue, a split spherical bushing of elastic material
investing said fitting, and a localized housing arranged
to corfine the described assembly of tongue, fitting, and
bushing and comprising boltably interconnected mem-
bers acting as complements of one another to define a
spherical chamber of less diameter than the expanded
compass of the bushing, the act of taking up on the bolts
which connect said housing members bringing the con-
tained bushing under compression, said half-balls each
presenting. a surface boss marginally surrounding one
end of the tongue-receiving groove, the components of
the split bushing being each formed with a corresponding
re-entrant cut-out compensating the bushing to the surface
boss of the related haif-ball.

3. A mounting for the end of a spring beam composed
of multiple spring leaves bound in a pile with several
of said leaves being prolonged at the end to produce a
laminated tongue and having an exposed hole piercing
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at least one of the-component leaves of the tongue; and
comprising, in combination with the tongue, 2 split bali-
shaped fitting composed of two congruent halves pro-
vided in their meeting faces with registering longitudinal
grooves acting to produce a diametrically extending
socket snugly receiving said tongue, a stud carried by one
of said congruent half-balls and lodging in the hole of
said tongue to secure the fitting against endwise displace-
ment relative to the tongue, a split spherical bushing of
elastic material investing said fitting, and a localized hous-

Jing arranged to confine the described assembly of tongue,

fitting, and bushing comprising boltably interconnected
members acting as complements of one another to define
a spherical chamber of less diameter than the expanded
compass of the bushing, the act of taking up on the
bolts which connect said housing members bringing the
contained bushing under compression, said tongue-receiv-
ing socket being open at both ends and having a length
exceeding the socketed length of the tomgue, thus leaving
an end cavity into which a portion of the elastic bushing
is crowded by the act of compressing the same.

4. A mounting for the end of a spring beam composed
of multiple spring leaves bound in a pile with several of
said leaves being prolonged at the end to produce a
laminated tongue and having an exposed hole piercing
at least one of the component leaves of the tongue, and
comprising, in combination with the tongue, a split ball-
shaped fitting composed of two congruent halves pro-
vided in their meeting faces with registering longitudinal
grooves acting to produce a diametrically extending
socket-snugly receiving said tongue, a stud carried by one
of said congruent half-balls and lodging in the hole of
said tongue to secure the fitting against endwise displace-
ment relative to the tongue, a split spherical bushing of
clastic material investing said fitting, and a localized
housing arranged to confine the described assembly of
tongue, fitting, and bushing and comprising boltably in-
terconnected members acting as complements of one an-
other to define a spherical chamber of less diameter than
the expanded compass of the bushing, the act of taking
up- on the bolts which connect said housing members
bringing the contained bushing under compression, one
of said two complements of the housing being embodied
as an integral part of a cast bracket arranged to be se-
curely bolted to the frame member of a vehicle employ-
ing said spring beam in the spring suspension.
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