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Patented Nov. 11, 1930

UNITED STATES

1,781,631

PATTENT OFFICE

ROLLIE B. FAGEOL, OF LOS ANGELES, CALIFORNIA

VEHICLE SNUBBER AND SPRING SUSPENSION

Application: ﬁled October 11, 1927.  Sevigl No. 225 511,

This invention relates to- vehicle sprmor
suspensions- and = particularly pertains - to
snubbers or sheck.absorbers operating in con-
junction with: the: vehicle: springs, ‘and. the
- present application is a-continuation in part
of -application: Serial No. 141,924 filed Octo-
ber-16,.1926.:

In the operation:of vehicles and particu-
larly automobiles in-which it is common prac-
- tiee: to: support the frame from the running
gear by interposing springs therebetween, it
has been found that when the wheels of the
running. gear- sudeenly strike irregularities

B

-
>

in the contour of the roadway, the weight of.

¥ the-vehicle wou'l'd, tend: to-continue in.its gen-
eral direction of travel and will cause the
springs upon whicl it is supported: to-be vio-
lently deflected. = It is intended that the de-
flection of the springs will absorb-the sheck
aad- that a minimum: amount. of it will be

20
~ tramsferred tothe frame. . In eperation, how-

ever; the defiection of the springs is followed
by ‘a rebound as they tend to restore them- -

selves to a normal position, and this rebound
imparts- & vielent: foree to::the automobile
frame and body and imparts poor riding
qualities to the vehicle, in addition to intro-
ducing hieavy stresses and strains which tend
 toshorten itslife.

Var ous devices have been proposed for
checling the rebound of springs by clamping
the spring leaves together such for example
as disclosed in U. S. Patent. 945,725 and
French Patent 560,452, but such amanoe-
ments snn'f)ly increase the frictional resist-
ance: between the spring leaves and as a re-

“rn
Y

3

=

sult cause an undesirable stiffening of the:

spring action te initial deflection Whlch is

highly undesirable and renders them im-.

4 pre actical for commercial purposes. Such de-
vices do not oppose the deﬂecmng action: of

different spring leavesin a manner to neutral-

izey to o large extent and check the undesir-
able rebounds as is the case with my inven-
' tion: and freguently harm.rather than im-
prowe the spring action.

Ftisthe mm(:lpal object of the present in-
vention to provide a vehicle shoek absorber

P
<8

a snubber which will permit the downward.

E():
O deflection . of the springs with substantial

ease but which will automatically buﬂd up’

“esmtance against and cushion the action of
the springs in:a manner to substantially neu-
tralize and materially check the undesirable
rebounds and thus increase the easy riding
qualities of a vehicle. To-accomplish this, the
present invention contemplates the applica-
tion of means to the leaves of a multiple-leaf
spring which will yieldingly oppose relative
endwise moverent between the spring leaves
without: substantially restricting initial or

comparatively small deflections of the spring,

as the vehicle moves over road irregularities.

- Another object of the invention is to pro-
vide means to resiliently eppose the relative
endwise movement and the str alohtenmor ac-

tion of the leaves of a multi- leaf s spring, “that
will yieldingly eushion against sharp blows.

1mpa1 ted to the vehicle without substantially
stiffening the spring under, small ‘deflection
and that will be effective to check relative
movement of the leaves. .

Still anothey object of the invention is to
plovzde o multi-leat spring construction in
which the movements of the spring asa whole

in:a direction endwise of -the spring is re- -

sﬂ]enth resisted, as well as.the movement. of
the individual leaves that o to make up the
spring;, thus provwiding means for eushioning
brake and- ‘torque- reactions as: Well as road
impagct.

A further object of the mventlon is to pro-

vide a multi-leaf construetion in which resil-

ient blocks are employed that contact directly
with and grip the metal of the spring, the
resilient blocks being of such character that
they adhere to the metallic surfaces with
which they contact to substantially prevent
endwise movement of said metallic members
with . respect to -the blocks with which they

80

86

contact, and to set up-a kneading action of .

the 1es,1hent mwteual to cushion and absorb
shocks:-

A still: further object of the 1nvent1on is -

to provide a sancr comphsmo & pluralit

of 1ea ves conmected to the vehicle frame by
a swinging hanges embodying r
arranged: t6 yieldingly resist relative endwise
and- stmlohtemncr movement of the spring
leaves as Well as swinging movement of the

esilient-blocks.

Yy 85

360
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2

ends of the spring assembly with the hanger
to cushion torque and brake reactions as well
as road shocks. ~

Still another object of the invention is to
provide a multi-leaf spring construction con-
nected to the frame by means of swinging
hangers provided with resilient means to re-
sist the swinging movement of the hangers,
and automatically effective wedging means
to increase the action of said resilient means

in checking the swinging of said hangers as

the amplitude of the movement increases.
Other objects of the invention are such as
may be attained by a utilization of the various
combinations, subcombinations and princi-
ples hereinafter set forth and as defined by

““the scope of the appended claims.

20
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The 1nvention is illustrated by way of ex-

“ample in ‘the accompanying drawings, in

which:

Figure 1, is a view in side elevation show-
ing the vehicle frame equipped with semi-~
elliptical front and rear springs and further
provided with the snubbers with which the

; present invention is concerned

Figure 2,1is'an enlarged view in perspective
showing the fitting of the snubber. '

Figure 8 is an enlarged view in plan show-
ing the snubber fitting with the resilient
block applied thereto and further disclosing
the fastening bolt in section. )

Figure 4 is an enlarged view in transverse
section through the snubber as seen on the
line. 4—4 of Figure 1. , '

Figure 5 is a view in longitudinal section
showing the snubber applied as viewed on
the line 5—5 of Figure4. '

- Figure 6 1s a- view in longitudinal section
showing a modified form of the snubber
structure. -

- Figure 7 is a view in front elevation dis-
closing the application of the present inven-
tion to vehicle springs of the Ford type.

Figure 8 is a view in longitudinal section
through a form' of the invention designed
to be used with cars of heavy load capacity.

Figure 9 is a view in side elevation show-
ing the structure of Figure 8.

Figure 10 is a view In transverse section

on line 10—10 through the structure shown

in Figure 8.
Figure 11 is a view in section and side

* elevation showing the application of the resil-

ient block to another form of snubber.

~ Figure 12 is a view in side elevation show-

ing the application of the resilient block to

a compression spring form of snubber.
Figures 13 and 14 are views in section and

- side elevation showing the application of the

_resilient pad to gravity operated shock ab-

sorbers. 7
Figure 15 is a side elevation of a further

modification of my invention embodying re-

silient - blocks to yieldingly resist endwise

1,781,631

movement of the springs relative to the
frame.

Figure 152 is a partial side elevation of
a modified form of connection shown in Fig-
ure 15.

Figure 16 is an end view of the construc-
tion shown in Figure 15.

Figure 17 is a plane view of a portion of
the construction shown in the same figure.

Figure 18 is a vertical section taken on the
plane indicated by the line 18—18 on Fig-
ure 17.

Figure 19 is a vertical section on the plane
indicated by the line 19—19 on Figure 18.

Figure 20 is a side elevation of a further
modification embodying wedging means that
becomes automatically effective to press the
resilient. blocks upon substantial swinging
movement of the spring hanger.

Figure 21 is an elevation of a further modi-
fication of this invention, the snubber blocks
of this invention being embodied in this figure
as a part of a spring cover.

Figure 22 is a vertical section taken on the
plane of the line indicated by 22—22 in Fig-
ure 21.

Figure 23 is a cross-sectional view show-
ing the application of the invention to the
sides of a multi-leaf spring assembly.

- Referring more particularly to the draw-
ings:

- 10 indicates a vehicle main frame here in-
dicated as being supported upon a front axle
11 and a rear axle 12. A front semi-ellipti-
cal spring 13 is interposed between the front
axle 11 and the main frame while a rear semi-
elliptical spring 14 is here shown as inter-
posed between the rear axle and the frame.

It will be understood, however, that the
present invention is not limited to the use of
semi-elliptical springs, but that other multi-
ple-leaf springs may be used if desired. The
present invention 1s intended to resist the
rebound of the spring by checking the rela-
tive longitudinal movement between, and the
straightening action of the leaves of a mul-
tiple-leaf spring and to seeure this result in
a yielding manner. One of the structures for
accomplishing this result is shown in Fig-
ures 1 to 10 of the drawings, while modified
forms are shown in Figures 11 to 23, inclu-
sive.

Referring particularly to Figures 1 to 10,

‘inclusive, it will be seen that a fitting 15 is

provided. This fitting comprises a base plate
16 which is bounded along its marginal edges
by an up-turned flange 17, thus forming a
rectangular pocket into which a "resilient
block 18 may be seated. - The resilient block
is formed with a plurality of steps, the num-
ber of which may be varied to suit require-
ments. - However, in Figures 8 and 6 these
steps are indicated as being three in number
and are indicated by the reference numerals
19, 20 and 21. In Figure 7 of the drawing
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- there:are-only twosteps of the resilient:block

<

1o

85

i
P

65

shown-indicated ‘by- the numerals 19:and:20.

- The: block is preferably made: of rubber
which:has:-considerable resilience. The rub-
ber used in the manufacture of high grade
solid truek tires having-desirable: character-
istics.  The:steps or separate. portions 19, 20
and. 21 of the block vary in. height in-direct
propertionto the variation in the thicknesses
of the leaves: of the spring: By particular
reference to Figures-5 and 6'it will therefore

Dbe seen that in proper position:on a:spring

the lower step -will engage the spring leaf
22, the next succeeding step will engage the

‘overhanging  spring-leaf 23, and the block
portion 21 will engage-the next succeeding

overhanging leaf 24, ,

For reasons which.-will be-hereinafter set
forth, the portions:of the block are prefer-
ably united or in intimate shock transmit-

ting contact or union along their base por-

tions and are separated:above the base plate
as-indicated at 25 and 26. The plate 16 with
block .18 seated thereupon is clamped against
the - graduated overlapping faces of the

’ ‘spring leaves by a U-bolt 27 as shown.in Fig-

ures 4, 5, 6 and 7 of the:drawings, while other
clamping means: are provided for the form
shown in Figure 8 of the drawings. In.any

, event, the clamp. structure embraces the
~spring and places the portions. of the resili-
ent block under substantially uniform com-

pression so that they will bear firmly against
the respective spring leaves in such manner
that the leaves cannot move substantially
with respect to the surface of such portions.
In actual practice it is found that said por-
tions after being put in use adhere to and
firmly. grip the metal of the.spring as though
vulcanized thereto, after a short period of
use; the surfaces-of the pad in contact-with
the metal it: will: be noted being of substan-
tial area. The shifting movement of the in-

dividual leaves:in operation: under. load is.
- thus résisted when: the leaves ‘are- deflected,

due to the firm.engagement of the resilient
blocks with the-under faces of ‘the leaves so

that: it-is necessary:for the leaves to distort .
“the blocks and to move against the yielding

resistance thus imposed. The fitting 15.is
held in place and prevented from laterally
shifting on.the springs by means of side
guides 27’ and 28. These guides: are here
shown as being segments of a-cylinder and

. ag serving the dual purpose of centering the

snubber-block upon the spring and.also-neat-
Iy concealing ‘the U-bolt 27 which extends
downwardly - along - opposite - sides - of:-the

“spring and through the base of the fitting 15.

By reference to Figure 4 of the drawing
it will: be seen.that the vertical -edges. 29 of
the guides-27/ and 28:-extend parallel to-each
other and along opposite sides of the spring

-leaves where they:are held: when the U:bolts.

are clamped in_position. - The. U:bolts are

preferably -fitted: with relatively'long-acorn

nuts:30:which: are threaded. a:suffcient: dis-
tance- to permit - considerable:take-up: to-be
had: when: adjustment: is:required: - It: will
also be understood that-the: fitting 15 is-suit-

-ably webbed: and braced’ so- that there. will
ot be-any breaking: strain impoesed upon:the

fitting by the tension:of:the tightened U-belt
or -other action incident:to:the: operation: of
the springs: R UL E e

© In the form ofitheinvention-shown inFig-
ure:6° of the. drawing, the base plate 16 1s
stepped: correspondingly with: the variation
in- height' of ‘the faces of ‘the resilient bloeks
and-in this: manner some'of ‘the resilient:mna-
terial is conserved: Asthe blocks:are of sub-

stantial thickness:the U:bolts willinot be:ef-.

fective to unduly restrict: the flexibility: of

‘the spring by clamping: the leaves: of” the

spring: so. tightly "against' each other that
great frictional resistance is:set up between
the spring leaves: - The: snubbing action:of

‘theresilient block is primarily brought:about

by individually yieldingly resisting the end-
wise: movement-of the spring:leaves:and the
straightening- action. ofthe leaves: witheut
clamping the Jeaves together so:tightly:asto
destroy the desirable action 1f-the-spring.as
a whole in its-initial deflection.

" By referring’ to-Figure T of<the drawing, -

it will'be seen-that a snubber-is-provided of
relatively short dimension, sinee in-applica-

tion: upon:the Ford model T type of car:it

1§ only necessary:to’ act against two springs.
It will'be found apparent-that since the grad-
nated springs arvereversed in position as.com-
pared -with the multiple-léaf springs:shown
in- Figure 1- of'the drawings; tlie: snubber
block- will: of ‘necessity be reversed and will
be placed-upon the-top of'the spring. - - =

Tn, the use: of‘the present: inveéntion with
sbrings designed for heavy duty, it'has been

iy
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80

85
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found desivableto create a yieldable pressure -

upon oppesite sides-of the:spring. - For that-

reason; an auxiliaryresilient pad 31:is mount-
ed upon the upper long-leat-of the spring and
is held in position by a clamping plate-32.
This plate is formed with overhanging side

members 33" agreeing ‘substantially in form.

and dimensions. with the-members 277 and

28 - of the-lower fitting and’ serving the same

purpose.in that the: fitting and. plate will-be
held against-lateral twisting movement. By

210

the use of the fitting 15 and the plate 32 it

is possible to eliminate the U-bolt 27 and i

to provide a:pair of straight bolts 84 and
35, which pass:down through the members

and along opposite sides.of the spring.  At-’

tention is further directed to-the fact:that:if :

desired the blocks may be completely. sepa- 1

rated and spaced:apart by webs 86 formed
ini the fitting 15. R

In the form of the invention shown-in
Figure 11, a resilient block 86" is disclosed as
being interposed between one arm of a'clamp
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‘member 37 and the face of a spring leaf.

This clamping device. is mounted upon the

‘spring in a manner to create a firm contact

between two of the leaves.. In the structure

- shown in Figure 12 substantially the same

thing is true with the addition.that a re-
silient spring 38 is clamped against the leatf
on one side and holds a block of vesilient
material firmly against one of the leaves on
the opposite side of the spring to restrict its

endwise movement. Figures 13 and 14 show

a modification of the invention in which a
gravity operated pendulum member 389
swings downwardly on rebound in the car
to increase the pressure between the block 40
and the leaves, and this member thus co-

.operates with the resilient block to increas-

_ ingly resist the shifting' movement of the

20

25

leaves on rebound of the springs.

In operation of the present invention so
far as described the snubber is applied to
the spring in a manner best suited to the de-
sign of the spring and the load intended to
be -carried thereby. It has been found in
practice that it is desirable to place the snub-
ber on the outer halves of the springs ex-
tending from the axles to the spring horns
and it has also been found desirable to place

- the snubber of the front springs at a point -

30

40

45

80

closer to the ends of the springs than the
snubbers are placed on the rear springs. It
will thus be apparent that experiments have
proven that variation in action may be ob-
tained by varying the relative positions of
the snubbers in their application upon the
springs. In the form of the invention shown
in Figures 1 to. 10, inclusive, the faces on
the spring leaves against which the resilient

“blocks are te bear are first thoroughly cleaned

50 that the flat surfaces of the blocks which
it will be noted are of substantial area, will
rest firmly thereagainst, after which the
snubbers are applied and clamped to a de-
sired tension by the U-bolts 27 or the bolts

“34 and 85. - In practice it is found that after

the spring blocks have been thus clamped
against the face of the springs, they will
frictionally engage: the same and normal
operation of the spring will not cause any
relative movement between the faces of the
spring blocks and the spring leaves against

*“which they are clamped as above pointed out.

Tt is to be . understood that the bolts create a
desired compression of the resilient blocks

- which- will of necessity slightly deforin the

blocks as indicated in Figure 5 of the draw-
ing. By this constant yielding pressute, the

‘springs against which' the resilient blocks

rest, as well as all of the springs embraced
by the ‘U-bolts or the plate and bolts of Fig-
ure 10, will be clamped together in a mass
which will permit them to slide relative to
each other and to straighten during deflec-
tion of the spring, but against yielding re-

5 sistance caused- by the resilient blocks bear-

1,781,
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ing thereagainst. When a spring is deflected,
therefore, on the down stroke, the weight of
the car will overcome the friction existing be-

tween leaves and will cause the spring to
readily -deflect under the shock.of impact.

As: the spring leaves deflect the endwise
movement thereof will roll or knead the sec-
tions of the resilient block, while as the leaves
straighten the sections of the block will be
compressed, the increased pressure being
transmitted through the resilient block sec-
tions simultaneously .in. opposition to- each
other resulting in increasing absorption and

mneutralization of the energy of impact as

the deflection of:the spring increases, with
a result that a desirable.cushioned deflection
of the spring is secured which permits sub-
stantially free deflection for the smaller
ranges -of movement, while for the sharp
road impacts causing excessive deflection the

-energy of impact is absorbed and neutral-

ized in-a manner to retard and cushion the
deflection rebound of the spring and cause
it to return.to its normal position with a
minimized shock to the frame.

In the forms of the invention shown in
Figures 11 to-14 inclusive, due to the use of
the yielding block initial and small deflec-
tions are permitted with substantial freedom,
and excessive movements, -are checked but
these forms ave not as desirable in their ac-
tion as the forms of the invention herein be-
fore described. ‘

This invention may readily be applied in
connection with springs that are secured to
the vehicle frame by connections including
resilient blocks bétween which the ends of
the spring assembly can move as the springs
deflect in accordance with road irregularities
and torque and brake reactions. Omne form
of this construction is shown in Figures 15,
16,:17, 18 and 19 in which 41 indicates the
frame of the vehicle 42 the axle, and 43 the
usual spring assembly, comprising a plural-
ity of spring leaves that are provided. to

yieldingly support said frame on said axle.

The ends of the spring assembly are con-
nected to the frame 41 by means of hangers
44 adapted to yield or spring slightly and
of U-form. that preferably embrace a clip
seat 45 that is spaced from a hanger bracket
46 by.a resilient block 47.  As shown in Fig-
ure 19, the Hanger bracket 46-is perforated
at 48 to permit one arm of the U-shaped
hanger 44 to pass therethrough. As shown
in the same figure the hanger bracket is pro-
vided with a seat 49 in the form of a recess
to receive the resilient block 47, the under
surface of clip seat 45 being provided with
a-similar recess 50 to receive said block.
The upper leaf of the spring assembly 43
is- preferably turned down at its ends as
shown at 51 and engaging the ends of a plu-
rality of the leaves of said assembly is a re-

silient block 52 having stepped portions as

(6
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above described. The resilient block. 52 is

arranged in a recess-forming.a seat 53 in a.
seat member 54 that is clamped to the spring-

assembly by:a U-bolt 55, the clamping force

- being adjustable by means of the castellated
nuts-56.. As shown in Figure 15; bolt. 55 .is
arranged adjacent the end of the seat. 54 that.
isremete from the end of the springassembly.

The .end. of the spring assembly with the
rubber blocks-52 secured.thereto in the man-

ner just. described :is arranged-between:the-
arms of hanger 44 and is clamped against the:

under surface of hanger bracket 46-by. means
of a yoke 57 that is slidably mounted on the
arms-of said clip.and adjusted by means of

nuts-58. Arranged between the ends-of the-
assembly just referred to and. the spring.
hanger are-resilient blocks 59 each of which-

is preferably seated in a recessed seat 60 pro-
vided. in ‘the ‘under surface of:the: hanger
bracket 46. Arranged between the assembly
just-referred to-and the yoke 57 is a resilient
block 61 that-is-held from lateral movement
by being seated in-a recess 62 in-seat 54 and
by being seated in .a.recess 68 in-yoke 57.

" The resilient blocks-47, 52, 59 and 61 are .

preferably made of a-high-grade rubber pref-
erably, of the typerused in-solid truck-tires,

and -in.order to- increase-their resilience in.

planes extending substantially parallel to the
vehicle frame, such blocks are preferably pro-

vided -with -a longitudinal bore 64 or. other

suitable means to increase the resilience of the
blocks in-the direction- just referred to.
order to positively prevent endwise movement

of the top spring of the spring assembly rel-:
ative to the block 59, said leaf may be pro-

vided with a.protuberance 65 engaging the
bore 64:in-block 59.

As shown in Figure 15, both ends of spring.

assembly 48 are secured.to the frame of the

vehicle through resilient spacing:blocks. As

shown in this figure-the block 61 and yoke 57

may-be-omitbed at one‘end of the spring-as-

sembly and:the nuts 58 that adjustthe effec-
tive length of the clips may engage the under
surface of seat 54. In order to -positively
prevent relative-movement between the ends
of the several leaf springs engaged.by the

block 52, the ends of" said leaves may be:

turned at right angles and: embedded in the
block as shown at 66 in Figure 152,

In Figure 20 still another modjﬁcdtion-of»
This modifieation-

this invention is shown.
ineludes a resilient suubber block: 67 secured
tothe ends of the spring-assembly by aiseat

68 and a'U bolt 69 after the manner just de-
scribed in.conneetion with. the construction:

shown in Figure 15.  The spring and snub-

ber block assembly just ‘described is-secured

to the bracket- 70 of the frame of the vehicle
by means of hanger 71, hanger seat member

72 and resilient block78 serving to resiliently-

support the end of hanger 71 from the frame.

In:

» A yoke 74 separated from the assembly just
referred to by a resilient block 75 supports

effective length of the hanger arms as in the
form shown in Figure 15. The bracket:70 is
provided with a recess. 77 that is provided
with.a liner 78 of resilient. material, such as
rubber. Arranged on said liner in recess 77
is a-hardened steel . ball seat 79 provided:
with-a concavity 80. . . :

is provided with .a-concavity 81, the vertical:
axis of which is in substantial alinement with'

the concavity 80 just described.. - A ball 82 is-

arranged between seat 79 and the uppermost
leaf of the spring assembly, the nuts 76 be:

ing adjusted to clamp the ball so that it rests-

in concavities 80 and 81, in firm contact with.
the lowermost. points thereof. . o

In the form of the invention shown in Fig--

ures 15 to.20 it .will.-be observed that-the

spring assemblies are attached:to the frame-

in a manner avoiding the useof free swinging:
shackles that permit a.certain amount. of un=
resisted endwise movement of one end of the
spring assembly. relative to.the frame. In:
the: construction shown in said figures the

endwise movement of the spring as a whole is-

variably. resisted by the resilient:blocks. 61
and:59 since as.hangers-44 spring.or deflect
under load the blocks will be pinched andthe
pressure increased with.increased deflection;;:
as the blocks are rubber as above stated; and:
contact directly. with tlie metallic surfaces
against which:they ebut, it'is found in prac-:
tice that the rubber adheres to the metal sur:
faces due-to- the ‘heat generatéd when: the:
blocks are put in service, thus virtually vul-
canizing:the rubber and:causing a-firm cont
tact -between the metallic' surfaces and the
blocks. - Accordingly ‘lateral: movement . of
blocks relative to:their supporting surfaces
doesnot take place under conditions of service
and movements of the-ends of the spring ‘as-
sembly -as a unit aré resisted by the knead-
ing or rolling of the body of the rubber blocks,:
the resilience of which is increased by the
bores 64 as well -as by the pinching action of.
the hangers under deflection. . In this: way

the action of the spring assembly as a whole:

is resiliently  controlled by. said blocks.

At the same time, the deflection of the:
spring, which: causes- a’ relative: endwise-

movement between’ thé' leaves constituting

the spring-assembly is resisted by the block:

52 because nd movement of any of the leaves
with respect t6 the surfaces of the block 52

tact, thereby  preventing: such movement:

The blocks 52 accordingly, yieldingly resist-

deflection -of the springs:as above set forth
in connection with Figures-1 to-10. TIn:this
way, the block 52 -alsoracts as an-effective

5;

said assembly nuts. 76 being used to vary the.

The uppermost leat of the spring‘:assemblj; :

with which it contacts takes place; since in:
practice it is found that leaves adhere to the-
portion-of the block with which they con- 125
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snubber, absorbing in large measure, the un-
desirable forces that would otherwise be ap-
plied to the frame of the vehicle.

It should be noted further that by avoid-
ing the use of the customary shackles, the
driving force that impels the vehicle for-
ward - and the braking reactions usually
transmitted through the springs and through
the spring connections to the body, are trans-
mitted to the frame through the resilient
blocks interposed between the springs and
the frame. = Accordingly, the driving force
and braking reaction are cushioned By said
blocks and the torque reactions that tend to
rotate the spring assembly as a unit about
the axis of the axle, are yieldingly resisted
by the resilient blocks that are utilized in
connecting the springs to the frame.

In the form shown in Figure 20, the ball
82 serves to restore the hanger to its sub-
stantially vertical position when it is caused
to substantially depart therefrom by the ac-
tion of the spring assembly as a whole.
‘When such action occurs, the cavity 81 moves
to one side of the position in which its ver-
tical axis ig in alinement with the vertical
axis of cavity 80, thus causing the ball 82 to
become wedged. In such position the ball
tends to-aline the cavities 80 and 81 and thus
restore the parts to normal condition, while
at the same time the wedging action of the
ball increases the pressure on the blocks aid-
ing the checking of excessive movements.

A still further modification of the inven-
tion is shown in Figures 21 and 22. In these
figures, the improved means for snubbing
the action of the spring is embodied as a
part of a rubber case that completely encloses
the ends of the spring assembly. In these
figures the rubber case comprises a rela-
tively thin body portien 83 and thickened
end portions 84 so proportioned that when
the case is arranged in position around the
spring assembly, the thickened ends will en-

5 gage the underside of the spring while the

body 83 will completely surround and encase
the spring leaves. The thickened ends 84
are provided with step portions 85 arranged
to engage the projecting portions of the
spring leaves to function in the manner above
described in - connection with similarly
formed snubbing blocks. Tn order to firmly
press said stepped end portions into contact
with the leaf ends, U-bolts 86 are provided
with recessed seats 87 that receive said end
portions and prevent lateral movement
thereof. Nuts 88 may be used to adjust the
pressure upon end portions 84. This form
of the invention functions after the man-
ner above described in connection with the
other modifications, the step portions of the
thickened ends of the case serving to yield-
ingly resist relative endwise movement be-
tween the leaves and the spring assembly.
In Figure 23 a still further modification

1,781,631

is shown in which the snubbing blocks 89

and 90 engage the sides of a multi-leaf
spring 91. Suitably formed seat members
92 and 93 provided with recesses 94 that serve
as seats for said blocks, are caused to press
the blocks against the sides of the spring by
means of a U-bolt 95 and nuts 96. In this
form of the invention the blocks 89 and 90
function to prevent relative movement be-
tween the spring leaves by being pressed
firmly in contact therewith by the U-bolt 95.
Said bolt is not effective to increase the fric-
tional resistance between the leaves of the
spring since the clamping pressure is ap-
plied in a direction transverse to the spring.
The action of the spring is accordingly sub-
stantially unaffected by said blocks except
{for the checking of excessive movements and
the rebounds of the spring. It will thus be
seen that the devices here disclosed provide
simple structures adapted to be mounted
upon the multiple leaves of vehicle springs
without alteration or replacement of parts.
and which will act to create positive and de-
sirable cushioning of spring  action and
movement, ag-a whole thereby increasing the
riding qualities of the car and eliminating
objectionable vibration which would other-
wise be imparted to the parts of the vehicle
structure.

The invention may obviously be embodied
in other specific forms without departing
from the spirit or essential characteristics
thereof. The present embodiments are there-

fore to be considered in all respects as illus- 1

trative and not restrictive, the scope of the
invention being indicated by the appended
claims rather than by the foregoing descrip-
tion, and all changes which come within the
meaning and range of equivalency of the
claims are therefore intended to be . em-
braced therein.

Accordingly what is desired to be secured
by Letters Patent and is claimed as new is:

1. A vehicle including a multi-leaf spring,
a resilient block arranged adjacent each end
of the spring and directly contacting with
relatively movable leaves of said spring,
means to secure said blocks to said spring so
that said blocks are effective to yieldingly re-
sist relative longitudinal movement of the
spring leaves, and means engaging said last
named means to secure said spring to the
vehicle.

2. The combination defined in claim 1, in
which the last named means includes resil-
ient blocks that have a substantial degree of
lateral flexibility endwise of the springs.

8. A vehicle including a multi-leaf spring, ;

a resilient block having separate portions to
directly contact with a plurality of the leaves
of said spring, means to secure said spring to
the vehicle, said means being arranged to be
effective through said block and serving to
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firmly press said portions in contact with said
leaves.

4. A vehicle including a multi-leaf spring
and means to secure sald spring to said ve-
hicle, comprising hangers and a plurality of
resilient blocks arranged between the spring
ends, and put under compression by said
hangers, one of said blocks firmly engaging
a plurality of the spring leaves so that it re-
siliently opposes relative endwise movement
of said leaves.

5. A vehicle including a multi-leaf spring
having a resilient snubbing block engaging
overlapped leaves secured to each end there-
of, a plurality of spring supports carried by
the vehicle frame and hangers to suspend the
ends of said spring from said supports, and
resilient blocks between said hangers and
supports and between said spring ends and
supports, said blocks being placed under sub-
stantial compression by said hangers.

6. A vehicle comprising a frame, a plural-
ity of spring supports on said frame, a multi-
leaf spring, means to secure said spring to
said supports, said means including resilient
blocks arranged above said support, between '
said support and spring ends, and beneath a
plurality of lapped leaves of said spring
ends, and elements to compress said resilient
blocks and firmly secure said springs to the
vehicle.

7. The combination defined in claim 6, in

‘which said blocks are made of rubber that

are provided with means to increase the in-
herent lateral flexibility thereof.

8. A vehicle comprising a frame, a spring
support carried by the frame, a multi-leaf
spring, a spring hanger to suspend said
spring from said support, said hanger being
arranged to swing endwise of the spring, and
means to resist said endwise swinging move-
ment comprising a plurality of resilient
blocks engaging said spring, one of said
blocks being arranged to contact a plurality
of lapped leaves to yieldingly resist a rela-
tive endwise movement of the spring leaves.

9. A snubber for a multiple leaf vehicle
spring embodying a plurality of leaves of
varying lengths, the shorter leaves being free
at their ends, comprising a resilient gblock
contacting with a shorter leaf over a part of
its length as great as the width of said leaf,
and means to yieldingly clamp said block

~ into firm adherent contact with said leaf so

GO

that relative endwise movement of said leaf
is yieldingly resisted and cushioned by a
kneading of the material of said resilient
block without preventing such endwise
movement and thus reducing substantially
the freedom of the spring to deflect under
conditions of service.

10. The combination defined in claim 9 in
which said block is shaped to contact with a
plurality of shorter leaves of the spring.

In testimony whereof I affix my signature.

ROLIIE B. FAGEOL.



