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UNITED STATES
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PATENT OFFICE.

. "RALPH H. CHILTO‘N, OF DAYTON, OHIO, ASSIGNOR TO THE INLAND MAN'U"FAC’I‘URIN’G
: COMPANY, OF DAYTON, OHIO, A CORPORATION OF DELAWARE:

SPBIl_\T G SHACKLE,
Application filed April 30, 1927. Serial No. 137,836.

This invention relates-to flexible couplings,
especially ‘such as are adapted for use as
spring shackles on automobiles.

An object of this invention is to provide

s an improved form of flexible coupling hav-
ing improved efficiency in operation and
longer life. ‘

My. copending -application, Serial No.
185,707, filed April 22, 1927, discloses and

10  claims a shackle somewhat similar to that

of the present application, however the pres-

ent invention provides the following novel
features: (1) The transverse flexible web or
loop may be formed from the interior layers
.15 of the flexible fabric casing; (2) the trans-
verse web or loop is formed from strips of
bias cut woven fabric with certain threads
therein extending diagonally in both direc-
tions (when looking at-a transverse section
20-through the shackley and hence this web will
greatly resist relative lateral movement be-
tween the parts connected thereby; (3) the
transverse loop is of fewer plies than the
-outer flexible casing and is clamped in place
at one end by two spaced metal inserts, there-
by facilitating the to and fro movement of

25

the spring end; (4) the outer flexible casing

is composed.of a plurality of layers, the ex-
terior layers being. of cord: fabric with pe-
ripherally extending cords while the -inte-
rior layers are of woven fabric firmly bond-
ed by vulcanization te the cords of the cord
fabric and thus prevent any separation .or
splitting of the cords of the cord fabric.

Another feature of this invention is the
method of fixing the molded unit to the
spring end whereby the end of the spring leaf
is. pierced only beyond the point where the
shackle load comes upon it.

Further objects and advantages .of the
present invention will be apparent from the
following description, reference being had
to the accompanying drawings, wherein a
- preferred form of embodiment of the pres-
45 ent invention is ciearly shown.

In the drawings: : S

Tig. 1 illustrates a shackle built accord-
ing to this invention moeunted on the rear
end of the front spring of an automobile
50 chassis.  The vertical section is.taken on line

- 11 of Fig. 8. , )
~Fig. 2 is a side elevation of the shackle and

its connected parts.

. Fig. 8 is a transverse section taken on line

3
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3—38 of Fig. 2, and shows by. dotted lines
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the direction of certain tension resisting

threads in the flexible fabric web.
_Similar reference characters refer to simi-
lar parts.in all the views.

_ Numerals 10 and 11 designate the two rela-
tively movable members connected by the
shackle, 10 being the chassis side rail or fit-
ting rigidly secured thereto, and 11 the pro-
jecting end of the long leaf of spring 12.
The molded unit, designated in its entirety
by 15, comprises a Hexible cylindrically
shaped rubberized fabric casing 16 of :sev-
eral layers, the outer layers 17 of which are

preferably of rubberized cord fabric with

the substantially non-extensible cords there-
of runningin a peripheral direction around
the casing. : : . ; .

The inner luyers 18 (two in number as il-
lustrated) are formed as clearly shown in
Ifig. 1 so that they form a transverse loop
20 extending across the central portion of
casing 16. "Lhe molded in situ metal clamp-
ing inserts 21 have shanks 22 which project
outwardly  through ~suitable - apertures in
layers 17 and 18, as clearly shown. - These in-
serts 21 preferably have Ings 23 on the lateral
ends thereotf to more securely clamp casing

16.in.place and prevent any possibility ot

the edges of casing 16 slipping laterally from
under the insert. . The molded in:gitu clamp-
ing insert 25 isin the form of a U-bolt looped
around casing 16 and loop 20 and having its
two shanks 26 projecting outwardly.

In the manufacture of the molded unit 15,
the inner layers 18 preferably are ‘first
wrapped up from-a Jong strip of the desired
rubberized fabric into a form. which may
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only slightly resemble the final form thereof .

as shown in ¥ig. 1. This first form of the
layers 18, being quite flexible, is then-easily
shaped to the form shown in Iig. 1 and held
by suitable means while the outer:layers 17
are wrapped from a long strip of rubberized
cord fabric thereupon. The holes for the
shanks 22-are then cut and the two clamping
ingerts 21 inserted in place from: the inside

-of the fabric casing.  The U-bolt insert 25

is dlso ingerted in place from the inside of
loop 20 in an obvious manner. ‘
Unvulcanized rubber material in -plastic
form is then inserted in place to fill the inte-
rior spaces 80, 81, and 82, as will be readily
understood by those skilled in the art.~ This
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- of the elastic rubber when under compres
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rubber material is of such composition that
when the molded unit comes from the vulean-
izing mold the rubber blocks 30, 31, 32 will
be of elastic rubber of the desired softness
such. as to permit easy rolling distortion of
unit: 15 but still capable of sustaining the
load upon the shackle without excessive bulg-
ing out at the lateral sides thereof. The clas-
tic rubber is of course firinly bonded by vul-
-anization to casing 16 and both webs of loop
20 and this tends to limit the lateral bulging

sion. Preferably there ave integrally molded
upon the above described unit the velatively
stiff rubberized fabric seats 35 and 36 and
the wedge-shaped spaces between these seats
and casing 16 are filled with very softelastic
rubber 87 and 88 molded in place. This
molded unit 15 is vuleanized as a whole in 2
suitable vulcanizing mold, the desived soft-
ness o hardness of the rubber in the various
portions thereof being obtained by the
amount of sulphur-and accelerator in the un-
vuteanized compound used in said various
portions. |

‘So far in this deseription, the:layers 18
and loop 20 have been described simply as of
rubberized fabric material. Preferably lay-
ers 18 and loop 20 are wrapped up from a
long strip of square woven fabric-cut on a
bias at such an angle that the main tension
resisting threads thereof extend approxi-
mately as shown by the dotted lines 40 in
Fig. 8. Of course in the return hend of leop
20 these same main threads extend diagonally
in the opposed direction as shown by the
dotted lines 41. Pureferably altetnate layers
of the layers 18-are reversed so that they have
the main tension threads therein crossing
each ‘other at opposed angles corresponding
to ‘the crossing of dotted lines 40 and 41 in
Fig. 8. Tt is thus seen that the flexible loop
20 . will highly resist any rvelative: lateral
movement ~between member 10 and the
spring end 11 since by such lateral move-
ment -in eéither direction a- wide band of
tension resisting threads will be put under
dirvect tersion. ITn other words, the angu-
larity -of the threads 40 and 41 greatly mi-
creases. the strength of these threads in loop
20 in resisting relative lateral movement be-
tween the chassis frame -and spring end 11,
Also this same angularity of the main threads
in the layers 18 of casing 16 serves to firmly
bind the peripheral cords ef the outer layer
17 together-so as to avoeid splitting apart of
the peripheral cords, especially under rela-
tive lateral movement between 10 and 11.

The assembling in place of the completed
molded unit 15 upon spring leaf 11 and mem-
ber 10 will now be described. A U-shaped
metal seat member 50 of clightly greater
width-than unit 15 is slipped over the: pro-
jecting end’ of leaf 11 and fixed thercto by
one or more (preferably two) rivets 51-which
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pierce leaf 11 adjacent the tip thereof so that
the bending strength of leaf 11 will not Le
reduced by the holes for rivets 51. Unit 15
can now be fixed in place upon the seat 50 by
passing the two shanks 26 of U-bolt 25
through holes 52 and 53 through the lateratly
projecting. portions of seat 50 . (us clearly
shown in Hig. 8) and applying the lock wash-
ers b4 and nuts 55. By tightening the nuis
35 the lower end oftloop 20, and the lower
portion - of casing. 16 are firmly clamped
down upon the seat 50, Preferably the lower
plate 56 of U-shaped seat 50 is cut off shorer
than the upper plate 57 thereof in order to
permit the second deaf 13 of spring 12 to
extend under plate 57 and so reinforce the
long leaf 11.- S ’
The two upper shanks 22 ave passed
through suitably spaced holés 58 in member
10 and the lock washers 59 and nuts 60 up-
plied thercto. By tightening nuts 60 the
upper end of loop 20 and the upper porticn
of casing 16 are firmly clamped upon mem-
ber 10.  Preferably the heles 58 are so lo-
cated relative to the spring end 11 that the
unit 15 will be substantially in the position
shown in Fig. 1 when spring 12 is detlected
downward by the average normal load there-
upon. ‘ b :
In operation; the flexible casing 16 retains
the soft clastic rubber thervein - shape to
withstand the compression lowd thereupon,
bt pevmits the spring end 11:to move to-and
fro by a rolling-distortion of unit 15 upon
the stiff fabric seats 85 and 36. “Such roliing
distortion is net-matérially vesisted by the
flexible loop 20 which will swing to and fro
with the end 11 and which is slhightly exten-
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sible in a vertical direetion due to the an-

gularity of the thireads, as described above.
(a1 severe reébounds; the loop 20 will yield-
ingly take the tension load on the shackle.
However the chief function of loop 20 is to
resist relative lateral imovement  or “side
sway” as deseribed: hereiriabhove and: prevent
the molded unit 35 from-lying over on its
side. o

While the form of embodiment of the pres-
ent invention as herein digclosed, constitutes
a preferred formiy it is to beé understood: that
other-forms might beradopted; all eoiing
within the scope of the claims which {ollow:

What i3 claymed is as follows:

T An extension shackle conmeeting two
relatively movable “members; said - shackle
comprising : a flexible rubberized fabric cas-
ing vulcanized upon an interier elastic rub-
ber block, means for fixing opposite portions
of said casing to said movable members re-
spectively, and a flexible transverse loop of
rubberized fabrie extending through  said
rubber block and secured to:said -movable
members respectively, said rubberized fabric
loop being formed from:strips -of ‘bias:cut
fabric whereby diagonally extending threads
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in one web of said loop extend at substantially

equal and opposite anOIes in the other web

of said loop.
2. An

extension shackle connecting two

;rehtively ‘movable members, said shackle

comprising : a flexible rubberized fabric cas-
mg Vulmmzed upon an interior elastic rub-
ber block, means for fixing opposite portions
of said casing to said movable members re-
spectively, and a flexible transverse loop of
rubberized fabric- extending through said
vubber block and secured to said movable

gmembers respectively, said rubberized fabric

loop having a plurality of plies of bias cut
fabri ic, some of said plies having threads ex-
tending transversely dmoonally in:one di-
vection and other of said plies having threads
extending transversely diagonally in the
other divection.

3. An extension shackle connecting two
relatively movable members, said shackle
comprising : a flexible rubberized fabric cas-
ing vulcanized upon an interior elastic rub-

' Lu block, means for fixing opposite portions

T anid casing to said movable members re-
f;pecmreiy7 and a transverse flexible rubber-
ized fabric web extending through said rub-
ber block, said web hfwmor a plumhty of plies

of bius cat fabrie, some of said plies having

threads extending transversely diagonally in
one divection and other of said plies having
threads extending transversely diagonally in
the opposed direction.

4. An extension shackle connecting two
relatively movable members, said shacldle
comprising : a flexible rubberized fabric cas-
ing vuleanized upon an interior elastic rub-
ber block, means for fixing opposite portions
of said casing to said movable members re-
spectively, and a transverse rubberized fabric

web extending through said rubber block

and fixed to said movable members respective-
ty, said web being of bias cut woven fabric
having a plar ahtv of threads fixed to the
upper movable memher on the right side and
to the lower movable member on ‘the left side
of the vertical center line of a transverse sec-

tion through said shackle, and a plurality of

threads snmlarly but oppositely fixed to said
movable members.

5. An extension shackle connectlnor two
1ﬂ1f1t1ve1v movable members, said shftckle
comprising : a flexible fabric casmcr of several
layers vulcanized upon interior elastlc rubber
m‘ltelml the inside layer of said casing hav-
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ing a loop therein extending transversely
thI'OHOh said elastic rubber, the opposite ends
of said loop being fixed to said movable mem-
bers l'espectively.

6. An extension shackle connecting two
relatively movable members, said shackle
comprising: a flexible fabric casing of several
layers vulcanized upon interior elastic rubber
material, an interior layer of said casing be-
ing formed from a bias cut strip of woven
fabric and having a loop therein extending
transversely thr ouoh said elastic rubber and
fixed at its oppo'ﬂtﬂ ends to said movable
members respectively.

7. An extension shackle connecting two
relatively - movable members, said shackle
comprising : a flexible fabric casing of several
layers vulcanized upon interior elastic rubber
material, an interior layer of said casing
being formed from a bias cut strip of woven
fabric and having a loop therein extending
transversely through said elastic rubber and
fixed at its opposite ends to said movable
members respectively, and an exterior layer
of said casing being formed from cord fabric
h‘lvino the substantially non-extensible cords
thereof extending peripherally of said casing

8. An extension shackle connecting “two
relatively movable members, said shackle
comprising : a flexible fabric casing of several
layers vulcanized upon interior elastic rubber
material, and means for fixing opposite por-
tions of said casing to said movable members
respectively, an interior layer of said casing
heing formed from woven fabric and an ex-
terior layer thereof being formed from cord
fabric having the substantially non-extensi-
ble cords extendmg peripherally of sa1d
casing.

9. An extension shackle connecting two
relatively movable members, said shackle
comprising : a flexible fabric casing of several
layers vulcanized upon interior elastic rubber
material, and means-for fixing opposite por-
tions of said casing to said movable members

respeetively, some of the layers of said cas-.

ing being of cord fabric and having the non-
extensible cords thereof extending peripher-
ally of said casing, while at least one of said
layers is of bias cut woven fabric whereby to
securely bond the peripheral cords together
laterally.

In testlmony Whereof I hereto affix my

s10nature
RALPH H. CHILTON.
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