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This invention relates to a fiexible coupling of
the roller chain type for the driving intercoanec-
tion of two shafts arranged in approximate axial
alignment. C

For the interconnection of a driving and driven
shaft, it is usual to utilize flexible couplings com-
prising sprockets mounted on the adjacent termi-
nals of the shafts, and also for slight offset mis-
. alignment of the shafts, since the sprocket teeth
10. may slide upon rotatable bushings, or rollers,

carried by the transverse elements of the sprocket

chain and into an inclined position with respect
to the axes of the transverse elements. At low'
speeds such flexible couplings, as commonly
‘15 made, are relatively satisfactory. At high speed,

. however, the relative sliding movement between

the sprocket teeth and the bushing, or roller, on
the transverse element of the sprocket chain, and
the inclination of the sprocket teeth, causes rapid
destruction of the sprocket teeth. This is highly
disadvantageous since the sprockets so used are
relatively expensive, and since machinery driven
through the flexible coupling must remain idle
through ‘the relatively extended interval of time
required for the removal of a work sprocket and
the mounting of a fresh one. Various expedi-
ents, more or less successful, have been proposed
or utilized to overcome this disadvantage of

The object of my invention is to provide a
flexible chain coupling, in which the teeth of the
shaft-carried sprockets, interconnected by the
chain, are protected from destructive wear by ele-
ments of the chain which assume the friction pro-
duced by misalignment of the. shafts which carry
the sprockets. - . . S

Stated more generally, the object of my inven-
tion is to provide a high-speed flexible chain
coupling, in which the sprockets of the coupling
have a long working life.

In the accompanying drawing Fig. I 1s a view,
partly in elevation and partly in section, showing
my flexible chain coupling with the sprocket ele-
ments of the coupling in the relative position in
which they would lie if mounted terminally on
shafts positioned in accurate terminal alignment
with each other, and showing the flexible chain
of the coupling interconnecting the two sprocket

- elements for interconnection of the shafts upon
which they are concentrically mounted.

Pig. 11 is a fragmentary, sectional view through

_ the sprockets and chain of my flexible coupling,

mmmungapoduonmnned»bythemm

55 a condition of ‘angular, axial misalignment of .

b

the shafts, and illustrating also s condition caused
by an axially offset misa_:;gnment of the shafis.

Fig. TII of the drawing is a fragmentary, sec-
tional view through the sprockets and .chain of
my coupling, illustrating the position of the parts &
assumed under a different condition of angular,
axial misalignment of the shafts upon which the
sprockets are mounted. ‘ o

PFlg. IV is a fragimentary, sectional view through
two sprockets and the interconnecting chain 10
therefor, illustrating the adaptation of my inven-
tion to a flexible chain coupling of the double

" chain type. .

Referring to Figs. I to III inclusive, of the
drawing, reference numerals § and fa designate 15
the sprockets which are mounted terminally on
the shafts which are to have end interconnection.
Each of the sprockets | and la is formed as a
tubular hub, having interiorly thereol a key-way
2 for fixed mounting of the sprocket on its as- 20
soclated shaft. Adjacent its forward terminal,
each of the sprocket bodies carries periph 7
arranged and uniformly spaced sprocket teeth 3.

Primarily, the sprocket chain cooperating with
the teeth on both sprockets, and thereby provid- 25
ing a driving interconnection between the shafts
on which the sprockets are carried, is of com-

‘mon form. It thus comprises longitudinal con-

necting links 4 and 5, and transverse pins §,
which may be riveted outwardly of the outer con-~ 30
necting links 4. Each of the transverse elements,
or pins, § has thereon a bushing 7.

On the bushinss'/'l I mount rollers 8 and 9,
arranged to be contacted, respectively, by the
teeth of the two sprockets. The length of the 35

" transverse pin and bushing between the two inner

link elements § of the assembly, and the width
of the rollers 8 and 9, is such as to leave a sub-

_stantial space between the rollers and beyond the

outer faces of each, when the shafts to which 40
the coupling is applied are in accurate, axial ~
alignment with each other. The rollers 8 and 8
are freely mounted on bushings T for transverse
movement therealong, as well as rotation thereon.

1t will be noted that the roliers are spool-shape, 45
having each spaced peripheral flanges (8, to pro-
vide a channel |1 in which sprockets may lle.
There is thus an engagement between the sprock-

‘et teeth and the rollers, which tends to pro-

duce transverse movement of the rollers on the 60
bushing 7 with the sprocket teeth upon any
change in the relative angular position of the
sprockets. Upon axial misalignment of the
shafts carrying the sprockets, the sprocket teeth.
do not, therefore, slide in direct contact with 585
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the pin §, ér its surrounding bushing 1. On the the tooth-embracing, shiftable rollers of my cou-
contrary, the sprocket teeth being engaged by piing.- : oo .
the concave, peripheral surfacés of the rollers, In Fig. IV of the drawing, the assembly is ef-

changed angillar position of the sprockets causes fectively that shown in Figs. I to IT inclusive. .

8 a transverse shifting movement of the rollers, In is modification, -however, there is shown & -
without sliding contact between the sprocket double chain, which has central links 13 and 4,

teeth 3 and the bushing.1. This obviates such as well as the outer links 18 and 18, correspond-
frictional wear upon the sprocket teeth as would ing to the links 4 and. § of the structure illus-
tend to wear away the body of the teeth. - trated in Figs. I to IIT of the drawing. In this
10 - Fig. II of the drawing illustrates angular, ax- modification the transverse element, or pin, 11
ial misalignment of the shafts carrying ‘the cafries two individual bushings I8 upon which
aprockets, which, in the plane in which the view the rollers 8 and § are freely mounted. In this
is taken, causes the roliers 8 and 9 to move op- modification of my coupling the transverse pins
positely along the transverse element, or pin 6. 1T must be of Increased length, in order to pro-

18 Referring particularly to the sprocket,la, and vide clearance to both sides of each roller to per-

- to the rollér 8 associsted with it, it will be seen mit shifting of the rollers along the transverse
that the position of the sprocket tooth 3 in the element. - ‘

10

15

channel 1 of the roller has caused the roller to  This modification is shown merely to illustrate

‘shift its position, the change in angular position the fact that my invention may be embodied in
20 of tne sprocket being compensated by outward &’ flexible chain coupling of the double chain
movement of the roller § along the transverse type, as well .88 in one 6f the single chain type.

" element. This same figure of the drawing repre- It has, as an embodiment of my invention, no -

sents the condition existing upon an offset mis- individual functional import. This is for the

alignment of the ghafts, as well as an angilar , reason that the advantage of a double chain, as
25 misalignment of the shafts. - Referring specifical- distinguished frorh a single chain in a-coupling
ly to the sprocket (, and the roller 8 by which - of this type, resides in the fact that the central

the teeth of that sprocket are engaged, it will linksprevent_the_teathotthetwoconnected'

be seen that this roller 8 has also shifted along sprockets from coming. into contact with each
the transverse element in compensation for an- other. - Since in either modification of my inven-
30 gular misalignment of. the shaft which carries tion the sprocket teeth are embraced by the
the sprocket. Since, however, this sprocket | 1s ;shiftable concave rollers, there is thus in the sin-
also alightly offset from the true line of centers,  gle chain embodiment of my invention no possi-
there is a tendency for the sprockét tooth to rock  bility;of actual contact between the two sprockets.
in the concavity of the roller, not only assuming In commercial use, I have demonstrated

35 a position of angularity with respect to the rolier, -the marked superiority of my flexible chain cou- -

but also lying slightly out of contact with the pling, which was invented by me because of the

base of the roller concavity, or channel; i{. =~ - dificulty experienced with couplings of this gen- -

It should be noted that this offset misalfgn- emltypeasappu_edtothednvlnzofmlmnkm-
ment is & condition which, in the absence of free ~ chines at high speed. In such work, I found 1t

40 tooth-embracing rollers, produces such relative impossible to utilize flexible couplings with sin-
movement between the sprocket teeth and the ° gle rollers, or bushings, for more than two months
bushings, or rollers, with which they are in con- . without sprocket replacement. Under identical

40

tact, that the sprocket teeth are destroyed with - conditions the sprockets of a coupling having two
particular rapidity. In order that there may, rollers, made in accordance with the best prior

“© be & rocking movement between the sprocket practice, were destroyed within a period of
- teeth and the rollers with which they engage, the alightly less than six months; but, under identi-

flanges, o collars, 18 are formed with their inner cal conditions, -8 flexible coupling made in ae-

15 assumed by the shiftable roll-

Fig. IT shows an angular, axial misalignment * friction due toémiu'iitnment of the shafts carry--

the _sproc ;
sense {0 that fllustrated in Pig. II. Disregarding = ers, which em| the sprocket teeth, and which -

. the illustration of offset misalignment, it may be thereby assuime the wearing effect of shifting
60 considered as a condition existing in the region of . movement and of anzuhrcqﬂtact to which the

the coupling, diametrically opposite the. region sprocket teeth themselves would otherwise be

shown in Fig. II. In this condition the inclina- subjected. - : .
ﬂon_otthemocketshu-amtﬁedthetwo‘rouers * It is, of course, posiihle to have a single roller

8 and § toward each other, the sprocket teeth of each pair shiftable transversely of the shaft .

65 3 being relieved of wear by the shifting : and arranged to engage the sprocket teeth with .

It should be explainhed that the lng;xlarl,tyfot which it is aligned. Such arrangement, while

the sprockets shown in Figs. IT and III is great- . definitely inferior to the arrangement shown and

ly exaggerated gver any anticipated condition described, would, however, brovide a flexible chain

exaggerated showing of Pigs. IT and IIX not  the type as previcusly known to the art.
ounly illustrates more clearly the shifting of the I claim a5 my invention:

5

:::cht’heﬂexlble,eoupllnzudedmedtorelﬁedy; coupling definitely superior' to any coupling of -

toonn-emhndnz Tollers. caused by misalignment 1. In a flexible coupling for two shafts ‘sf_- .
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formed of transverse elements with connecting
links therebetween; rollers mounted in pairs on
sald transverse elements and associated respec-
tively with the two sprockets of the coupling, at;
8 least one of each pair of rollers being free on the
transverse elements and. dimensioned to provide
space for movement of the roller along its trans-
verse element and having a peripheral sprocket

‘tooth-embracing. coneavity, providing engage-
10 ment between the roller and a sprocket tooth and

tending to cause shifting -movement of the rolier

on its transverse element under force exerted on

the roller by its associated sprocket teeth in
" changing relative angular position: of the
15 sprockets.

2. In a flexible ooupung for two shafts ar-
ranged in approximate axial alignment with each
other comprising a toothed sprocket on each of
the shafts, and a sprocket-encircling - chain,

20 formed of transverse elements with connecting
links therebetween; rollers ‘mounted in pairs on
said transverse elements and associated respec-
tively with the two sprockets of the coupling, said
rollers being free on the transverse elements and

25 dimensioned to provide space for movement of
the rollers along the transverse elements, and
peripheral sprocket tooth-embracing concavities
in the said rollers providing engagement between
the rollers and the sprocket teeth and tending

30 to cause shifting movement of the rollers on:
their transverse elements under force exerted on
the roller by the sprocket teeth in changing rela-
tive angular position of the sprockets.

3. In a flexible coupling for two shafts ar-

35 ranged in approximate axial alignment with each
other comprising a toothed sprocket on each of
the shafts, and a sprocket-encircling chain
formed of transverse elements with connecting
links therebetween; rollers mounted in pairs on
said transverse elements and associated respec-
tively with the two sprockets of the coupling, at
least one of each pair of rollers being free on the
transverse elements and dimensioned to provide

.space for shifting movement of the roller along

the transverse elements, and means providing
engagement. between sald shiftable roller and
the teeth of the sprocket associated with it and
tending to cause shifting movement of the roller
: on its transverse element under force exerted on.

50 the roller by its associated sprocket teeth in
changing relsdve angular position of the

‘sprockets. TN

4. In a flexible eoupnng for ‘two gshafts ar-
ranged in approximate axial alignment with each
other comprising a toothed sprocket on each of
the shafts, and a sprocket-encircling chain
formed of transverse elements with connecting
links therebetween; rollers mounted in.pairs on
said transverse elements for cooperation respec-
tively with the teeth of the two shaft-carried
sprockets, said rollers being free on sald trans-
verse elements and dimensioned to provide space’
for movement of the rollers along the transverse
elements, and means providing engagement be-
s- tween the said rollers and the teeth of the.
~ sprockets associated with them and tending to.
cause, shifting movement of the rollers on the -
.transverse elements under force exerted on the
rollers by the sprocket teeth in changing relative

position of the sprockets.

5. In a flexible coupling for two shafts ar-
ranged in approximate axial ‘alignment with
each other comprising a toothed sprocket on each -
of the shafts, a sprocket-encircling chain formed
756 of ‘transverse elements with connectlna links

40

45

55

60

3

therebetween, rollers mounted in pairs on said
transverse elements for cooperation respectively
with the teeth of each shaft-carried sprocket, at
least one roller of each pair being free to shift
along the transverse element on which 1t is
mounted, said shiftable roller and its associated
sprocket being interlocked to provide resistance

to transverse movement of the sprocket teeth on
.the roller greater than the resistance to trans-

verse movement between the roller and the trans-
verse element on which it is mounted, whereby
the roller is shifted transversely under force
exerted on it by its associated sprocket teeth
in changing relative angular position of the:
sprockets.

6. In a flexible coupling for two shafts ar-
ranged in approximate axial alignment with each
other comprising a toothed. sprocket on each of
the shafts, a sprocket-encircling chain formed
of transverse elements with connecting links
therebetween, rollers mounted in pairs on said

‘transverse elements for cooperation respectively
with the teeth of each shaft-carried sprocket, the

sald rollers being free to shift along the .trans-

verse elements on which they are mounted, said
shiftable rollers and their associated sprockets
being interlocked to provide resistance to trans-

verse movement of the sprocket teeth on the roll-.

ers greater than the resistance to transverse
movement between the rollers and the transverse
elements on which they are mounted, whereby
the rollers are shifted transversely under force ex-
erted on them by the sprockets in changing rela-
tive angular position of the sprockets.

7. In a flexible coupling for two shafts ar-
ranged in approximate axial-alignment with each
other comprising a toothed sprocket on each of
the shafts, and a sprocket-encircling chain
formed of transverse elements with connecting
links therebetween; rollers mounted in pairs on
said transverse elements and associated respec-
tively with the two sprockets of the coupling, at
least one of each pair of rollers being free on the

transverse elements and dimensioned to provide -
"space for movement of the roller.along its trans-
-verse movement, the roller being free to move
along its transverse element under force exerted .

10
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on the roller by, its associated sprocket teeth

in changing relative angular position of the
sprockets.
8. In .a flexible coupling for two sha.fts ar-

ranged in approximate axial alignment with each

other. comprisirig a toothed sprocket on each of
the shafts, and a sprocket encircling chain
formed of transverse elements with connecting

links therebetween; rollers mounted in pairs on
‘said transverse elements and associated respec-

e

tively with the two sprockets of the coupling, said'

rollers being free on the transverse elements and
dimensioned to provide space for movement. of

the rollers along the transverse clements, the

rollers being free to move laterally.on their trans-
verse elements under force exerted on the roller

by the sprocket -teeth in changing relstlve anzu

lar position of the sprockets.
9. A flexible coupling- comprising a pair of

- toothed sprockets arranged side by side in sub-
'stantia) axial alignment, a roller chain encircl-
mzsaldsprocketscomprlslngunksandnlnsand_




16 position of

4

position of the i .
10. A flexible coupling for axially aligned
shafts comprising & toothed sprocket on opposed

6 ends of each shaft, a chain encircling both

sprockets ‘including connecting links and trans-

verse members, pairs of rollers rotatable on the-

transverse members, each associated respectively
with one of the two sprockets, the space on the

10 transverse elements occupied My the rollers being

greater than the total length of the rollers, the
rollers being free to move along the transverse
members under the force exerted on them by
thieir associated sprocket teeth as the angular

sprocket changes. :

20,339
the sprocket teeth in changing relative angular
sprockets. )

11. A flexible ocoupling -for axially aligned
shafts comprising s toothed sprocket on opposed

ends of each shaft, a .chain encircling both .

sprockets including links and trans-
verse members, pairs of rollers rotatable on the
transverse members, each associated respectively
with one of the two sprockets, the space on the
transverse elements occupied by the rollers being
greater than the total length of the rollers, at
least one of the rollers on each transverse mem-
ber being free to move along it under the force
exerted by the roller by its associated sprocket

-tooth as the angular position of the sprocket

- _ARTHUR L LEE.
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