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o Patent‘ed Sept.] 4, 1928.

UNITED STATES

, ." 1,683’333

PATENT OFFICE

o COMPANY OF DAYTON OHIO A CORPORATION oF DELAWARE
B R B SPRING SHACKLE

Apphcatmn ﬁlcd Apnl 30 19«:7

This 1nvent10n 1e1a,tes to flexible couphnﬂ‘s

'espccmlly such as are adapted for use as

- spring shackles on automobiles.

An object of this invention 1sto plowde

an improved form of flexible coupling hav-.
- 1ng 1mproved efﬁmency m ope]:atlon and' ’

o . longer Iife.

10

183,707, filed April 22, 1927 'dlscloses and
shackle somewhat s11n11ar to that’._

- of the present application, however the pres-

cianns

ent 1nvent1on provides the following novel

~ features:

20

tions

- 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 taclhtetmfr the to and iro movement of

~ the spring end '(4) the outer flexible casing

18 composed of a plurality of layers, the ex-
- terlor layers being of cord fabric with pe-

_. _[éb_-_llphela,lly entendmo COlds while the e

" rior layers are of woven fabric firmly bond-
~ ed by vulcanization to the cords of the cord

fabric and thus prevent any ‘separation or

'spllLtnw' of the cords of the cord fabric.

- "'_Il’lebh()d of fixing the molded unit to the
~ spring end wheleby the end .of the spring leaf
18 plerced only beyond the point whele the

B 'l_f'_shackle load comes upon it.
40

~Another feature of thls 1nve11tlon 1S the

~ Further objects and advantages oi ‘the

present invention will be apparent from the
- following descrlptlon, reference being had

- to the accompanying drawings, Wheleln a

45

50

preferred form ot embodlment of the pres- ,
ent invention is clearly shown -

In the drawings:

- Ihg. 1 111ustrates a shackle bu:dt accm:d

- | mg to this 1nvent10n mounted on the rear.
T end of the front spring of an automobile

chass:ts The VGI‘th&l sectlon 1s tal:en on line

. 1———-1 of I‘1g 3. -
Fig.215a 51de elevatlon of the shackle and _

- 1ts connected parts. -

- Fig. 3 is a transvel se sectlon taken on 11ne _

ting rigidly secured thereto, and 11 the

- 1) The transverse flexible “web or
loop may be formed from the interior layers
of the flexible fabric casing; (2) the tr ans-

L ~ verse web or loop is formed from strips of
~ bias cut woven fabric with certain threads
~ therein extending diagonally in both direc-

{(when looking at a transverse section
through the shackle) and hence this web will
. greatiy resist relative lateral movement be- Iig.

| ca.smo l(>

as shown 1n 11g. 1.

“cord fabric thereupon.
shanks 22 are then cut and the two clamping
inserts 21 inser Led in place from: the 1ns1de

Serlal No 187 836

| —-—3 of Fw 9, and shows by dotted hnes

o RALPI—I H., CHILTON OF DAYTON OHIO ASSIGNOR TO THE INLAND MANUFACTURING.' |
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the direction of certain tension 1eSlSt111“;

‘threads in the flexible fabric web.
‘Similar reference char acters refer to s1m1-;

lar partsin all the views. .

Numerals 10 and 11 designate the two rela-

_ - tneiy movable members connected by the
My. copendmo' apphca,tmn Serial No .

80

shackle, 10 being the chassis side rail or fit-

]ectlno end of the long leatf of spring 12.

1'he molded unit, deswnated in its entirety
by 15, compllscs a hemblc cyhndncally --

shaped rubberized fabric casing 16 of sev-

preferably of rubberized cord

pro-

656

eral layers, the outer Ltyers 17 ot which are
fabric with
the - substentlaﬂy non-extensible cords there-

70_._

of running in 4 pellpheral dnectmn mound -

‘the casing. _— - |
The inner LL}TLIS 18 (two in number as il

lustmted) are formed as clearly shown in

1 so that. {hcy form a transverse loop
20 extendmn across the central portion of
| ‘he molded 1n situ metal- clamp-— .

nge 1nse1ts 21 have shanks 22 which pro Ject: |
ontwal dly = through suitable &peltHILS -

layers 17 and 18, as clearly shown. These in-
-serts 21 prefex a,bly have Ings 23 on the lateral

ends thereof to more secnlely clamp casing

16 in . place and ple»‘fent any possibility of
the edges of casing 16 slipping laterally from

under the insert. “The molded in-situ elamp-

ing insert 25 isin the form of a U-bolt looped
around casmg 16 and loop 20 and having its

two shanks 26 projecting outwardly.

35

In the 1na,nutftctnre of the nloldcd unlt -L} .

the mner layers 18 plelelably are nrst

wrapped up from a long strip of the desired
rubb el_med fabric into a form which may
- only shﬂrhtly resembl_e the final form thereof -
This first form of the
layers 18, bemg quite flexible, 1s then-easily
shaped to theé form shown in 10 1g. 1 and held
by suitable means while the outer:layers 17

90 -

95

are wr aPPed from a long strip of rubberized -

‘he holes for the

ot the fabric casing.  T'he U: holt insert 25

100

is also inserted in- place from the 1ns1de of

loop 20 in an obvious manner.

Unvulcanized rubber n]steria,l in plastlc
form is then inserted in place to fill the inte-

105

rior spaces 30, 81, and 82, as will be 1eachly- ) |
'understood by those skllled 1n the a,rt Thls R



rubber material is of such wmpomtmn that

~ when the molded unit comes from 11{,,1*11](.,1111-

oy

10

“such as to permit easy
15 but still capable of sustaining the
upon the shackle without excessive buh%,— .
i h@ (J] (-
Cers b4 and nuts 55.

171N mold the Luhbu l:almlw 30, 81, 32 will

be 01 elastic rubber of the dLsmd %olm{, 3
mlhnn distortion of

unit
load
ing out at the lateral sides thereof. |
tic rubber is of course firmly bouded by vul-

anization to casing 16 and both webs of 10{}1')' :
20 and this tends Jm limnit the lateral bulging

- of the elastic rubber when Lmdel compres-

sion. Preferably there are integrally moided

upen the above described unit the velatively
stiff rubberized fabric seats 85 and 36 {md

the vedﬂemb}mped spaces between these seat:

- and (,fmmu 16 are filled with very sott elaatm

rubber 37

cand 88 molded in place. 1111“
nolded: um‘L 15 is vulcanized as a whole 1n ¢
,;uft vble valeanizing mold, the desived )l

s o hardness of ‘i,h{, rubber 111 the wmmm ;

])mtmua thereof being obtained by the

“amount of sulphur and ‘lu‘ﬁh*l abor in the un-

vuleanized (,mnpound 11:«1{?{1 in sard mmvma

'_pm t1oms.

Do far in this dB‘:LHlJU(}ﬂ the - layors 18

o '-*"111{1 loop 20 have been (I(,uu'llw(l simply as ok

30

rubberized fabric material. Prefer: ably lay-

~ers 18 and loop 20 are Wl“‘tpped up from a
fabriccut on a
'-_-'Lhc,, soft elast 1(, Tubber

long strip of square woven

~ bias at such an angle that the main wml{m

.flﬂ‘ 3
20 Wlﬂ highly resist any- relative la teral
‘movement
spring end 11 since by such Iateral move-
ment in either direction
~tension resisting threads will be put under
" Tn. other words, ﬂl(} angu-
larity of the threads 40 and 41 ”lulu]}" -

45

50

“direct tension.

resisting threads thereot extend &
mately as shown by the dotted Lnes 40 1n

Fig. 8.

d()tiffﬂ imes 41. Preferably aitern Hm 1’*1*,‘{11'*:'“

oi the layers 18-are rever *a:ed so that they have”

the main tension threads therem crossing

‘each other at opposed angles cor m:-«pondmﬂ .
and 41T 1
SOP

to ‘the crossing of dotied lines 40
Fbas thm seen ‘that the fiexible i
10+ and the

bﬂwvcen m(,mbu'

o Wltl(} baned  of

creases the strength of these threads in loop

20 1]1 l‘[‘&l%tlﬂ” l'ﬁlﬁtl Ve th(,l al I]”l{JVE‘Hl{”}I bt

tween the eh%gls trame and. SPring end 11.

Also this same: angular ]LV of the raain threads

it §
e I

in the layers 18 of casing 16 serves to firmly

bind the peripheral cor s of the outer layer
17 together so as to avoid splitting

the perq)he]: al cords, especially ander 1L,._h_

_ twe iateral mt}vement between 10 and 11.

60

| bu‘ 10 Wlﬂ now . be descubud

‘The assembling in place of the completed-

molded unit 15 upon spring leaf 11 and mem-
f‘i 1 f-ahap@d

"Wldﬂl th..m 1111113 L} is- shpped over th(, ])1 0~

65

jecting end of leaf 11 and fixed thereto by

one or more. ( pr eferably two) rivets 51 ‘Whlch-

'mn now be iixed
vassing the two shanks 26 of U- bolt. 25

.p;s::qcmtma portions of -seut ur() (as

clown upon the se: Wt 50. Pmi
plate 56 ot U-shaped seat 50 is-cut off shorier
than the upper plate by
permit the secong lm,i 18 of spring 12 to

cextend under ]_)L:LLL ._){ and S0 mmtorw Lhe
long teaf 4. - | |

104
"pl]u[ thereto.
.zu}pm endt of loop 20 and the upper porticn

of casing 16 are Imu{y ahuuped upon mem-

APProxi-

Of course in the return hend of loop
20 1:]1{3% same main threads extend [llclﬂ 01 di
in the opposed direction as shown by ’th‘ .

_mhf‘-l

apart of

of sa
‘spectively, and a

_ 1,653,3’33

.pi ree leaf 11 ad]fment the tip thereof S0 'Lha,tf

the bending strength 01 ]eat 11 will not be |

“101(15 tor rivets 5 5. Unit 1

reduced by the
in place upon the seat 50 b y

e

f{;"

Un oug T holes B2 and 3 threugh-the huer‘hh o

clearly

shown in Fie. 8) and applying the lock wash-

]){}ltjrm of casing

By tightening the nuts -

55 the };i}h{*l eind of loop 20 ‘and - th{,, lower
16 are 1‘111111}? clamped

ably the lower

thu'a,{)i in order to

80

The two upper-le;th% : 39 are P 55’:‘(51'-"--'

through suitably spaced holes 58 in member
and the locl w: Lanus B9 and nuts
By tig tlttﬂlﬂﬁ ’”“t‘L*s GO the

ber 10. e-heles 58 are do lo-
muﬂ relative to 4
unit 15 will be 5111) Lmtmlify 1 i

shown in Frg. 1 wihen spring 12 1

J:;'I Garel 111}1}7

L-{ J;' il

60 ap-

he t-,pulm ‘end 11 Lhm the
he postilon
14 edletiected
cotvnwal d b}, Lht, 2 ‘{’Lidﬁ(, 1101*11}:11 1(:-,.:1{1 ﬂleie—---

In apu Ltu‘m the ﬂc.mb]e casing iG vetains 95
therern - shape to

85

withstand the compression load therewpon,

'M‘f}
-thc, stifl mec 5@5&: NHE dm
distortion is not materiall

“but pe ermits the spring end 11-to move to-and
by a rolling distortion of unit 15 upon
36, buch .Lmimw
v resisted by the

100

11&311:)1(., loop 20 which w 1h SWIng to ..md lm_ :
with the end 11 and swhich 1s &Jh{}htl yexten-

sible in a vertical direction due. to the an-
103

gularity of ¢ the threads, as described above.
1y severe
mnely
or. “side
sway’

e rebounds, the loop 20 will yield-
take the tension load on the shackle.
However the chief funetion of 1001} 20 1s to

-rgmt relative lateral movement :
as deseribed hereinabove and: prevun_

110

ﬂle ll'li}ldtd umt 1.3 11'011*1 1}*1110 {)ver on 1&-5“-"”-

YV iile the form of embodlmmt oi the 131 :15,~ :

ent mvention as e
a }Jieiemed Torniy 1t 18 to heé: unduﬁwod that
all eomung

h erein ¢ bﬂl()bed constitutes

FOPINS mth be auop‘tud
within the scope Cof the claims w hmh foll low,
W }mL 15 claimed 1s as follows: o

1.']_._5 .

LEoAn {3}& E1SI0N - shadd:; cmmectmw LWO_

reln tweh
LO,E ill}L 15111

]‘*Ol b.

i casing to s

3

‘movable ‘members, said - shackle 1200
. 2 flexible rabber 1.!6(1 iabrm cas- -
ing vulmmzed upon an interier elastic rub-
ock, means for fixing opposite portions
sadd nmmble members re-

exible transverse loop of 125

;ul}buwed fabrie extending through said
rubber block and secured to said ---movqb e

members respectively, said rubberized fabric
loop being formed from: strips of bias:cut -
fabrie wuer-zbj,f dlaﬂOI]a,HV ehtundmﬂ* thre @ds

130
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" inone web of SElld loop eztend at substantlally

10 ¢

_}:'ubberued fabric extending through said

equal and opposﬂte an*ﬂles in the other web
of said loop. S _
o extension shack]e connectmﬁ two
relatively movable members,
| a flexible 1’*ubbemzed fabric cas-
g Vulmmzed upon an interior elastic rub-

 ber block, means for fixing opposﬂze portions
~ of said casing to said movable members re-

2. An

COMprising :

spectively, and a flexible transverse loop of

~rubber block and secured to sa1d mov"tble
-members respectively, said rubberized fabric

15

“spectively, and a

Joop having a plurality of plies of bias cut
| fabri ¢, some of said
tending transversel
rection and other of said phes hwmg threads
extending fransversely diagonally in the

_'...{}f‘hel’* duwtnm
20

plies having threads ex-
y diag onall

3. An extenswn shackle connectmn' two

_-~ehL1Tew movable members, said shackle
| compmsmﬂ

a- flexible rubberized fabric cas-
ing vulcanized upon an interior elastic rub-

- ber block, means for fixing opposite portions
of gaid casing to smd mwable members re-
ansverse flexible rubber-

1zl fabric web ex ’rendmﬂ‘ through said rub-

‘ber block, said web hfwmcf a plumhty of plies
of bias cut fabric, some of said plies having
threads extﬂndmo transversely diagonally in

. one direction fmd other of said plies having

‘threads extending tranaversely dmO‘on‘Llly n

 the opposed cir ectlon

rela twely movable members,
~ comprising:
ing vulcanized upon an interior elastic rub-

4. An extension fshackle connecting two
said shackle
a. ﬂemble rubbemzed fabric cas-

 her block, means for fixing opposite portions

40

- of snid C sing to said movwble members re-
spectively, nd a transverse rubberized fabric
weh extending through said rubber block
and fized to said movable members respective-

. _Lyj

- 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 51m1lar1y but onp051tely fixed to said
50 | |

movable members. | |
5. An extension shfwkle connectlncr two
1ﬂhtwelv moval le members,

ot said loop being

said shackle :

m one di-

~material,

| said Shwckle.
- comprising : a flexible fabric casmo' of several
layers vulcanized upon interior elastlc rubber
| ‘material, the 11'1@1{1@ layer of smd casmg hzw- .

ing a 100p therem e\tendmcr transversely

throuoh said elastic rubber, the opposite ends

ixed to sald movable men-
bers lespectwely - :

6. An extension. shackle (301‘111@(:1;17(1*&T two
1ehtwely movable members, said shaclle

60

comprising : a flexible fabric casmﬂ of several -

ing for med from a bias cut strip of woven

members respectively. »
7. An extension shackle c,onnec:tmcr two

.relatwely movable members, sald shackle

‘layers vulcanized upon interior elastic rubber N
material, an interior layer of said casing be-
65
fabric and having a loop therein extending
_trflnswrsely thr ouﬂh sald elastic rubber and, .'
Cfixed at its opposmﬂ ends to smd movable

70

comprising : a flexible fabric casmﬂ of several =

an interior layer of

members respectively, and an exterior layer
of said casing being formed from cord fabric

having the substfmtmlly non-extensible cords

thereot extending peripherally of said casing
3. An extension shackle connecting two

relatively movable members, said shackle

comprising : a flexible fabric casing of several
material, and means for fixing opposite por-

respectively,', an interior layer of said casing

nemng formed from woven fabric and an ex-

terior laver thereof being formed from cord

fabric having the substantially non-extensi-

ble cords extendm perlpherfllly Of sald

casing. -
9. An extension sh%ckle connectmo two_

layers Vu1can1zed upon interior elastic rubber
said. casing
bemng fo:[med from a bias cut strip of woven
fabric and ! naving a loop therein extending
transversely LhI'OUﬂh said elastic rubber and
fixed at 1ts oppomte ends to said movable

75

80

layers vulcanized upon interior elastic rubber

- tions of Sa,ld_casmg to said movable members -

%

95

1elat1vely movable members, said - shackle

“comprising : a flexible fabric casing of several
said web being of bias cut woven fabric -
having a phuahtv of threads fixed to the
upper movable member on the right side and

layers vulcanized upon interior elastm rubber

material, and means for fixing opposite por-
100.

tions of S‘lld casing to said movable members

‘respeetively, some of the layers of said cas-
“1ng being of cord fabric and having the non-
'.e:atenmbte cords thereof extending perlpher-—-
ally of said casing, while at least ¢ one of said
layers is of bias cut woven fabric whereby to
securely bond the perlpheml cords t 00ether,-
Jaterally. - -

105 .

In testlmony Whereof I hereto aﬂix my_. '.

sw nature

RALPH H CHILTON
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