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57 ABSTRACT

The sprocket drive chain of this invention is particu-
larly adapted for right angle drive but may also be used
for straight or various other angular drive situations.
The construction lends itself to ease of manufacture and
especially for the automated manufacture of chain. In
the preferred embodiment the chain comprises inter-
locked links rotatably coupled, such as by a pin and
bushing combination, with stamped side plates to pro-
vide an intermediate tooth (sprocket) opening. The
successive openings are adapted to receive a tooth at
opposite 90° angles thus readily being adapted to a right
angle drive. Other embodiments employ a common
pivot to support the side plates in successive 90° oppo-
site directions, and a single plate version useable with a
slotted tooth sprocket.

33 Claims, 4 Drawing Sheets
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1
DRIVE CHAIN

Matter enclosed in heavy brackets [ J appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

The present invention relates in general to a drive
chain and pertains, more particularly, to an improved
right angle sprocket drive chain, and one in particular
which lends itself to ease of automated manufacture.

There are a number of prior art patents that describe
different types of drive and conveyor chains. For exam-
ple, reference may be made to U.S. Pat. Nos. 2,365,866;
2,010,124; 3,019,665; 3,394,608; and 3,368,418. Although
some of these patents pertain to sprocket drives adapted
for driving in more than one plane, the construction of
the chain is relatively complex and is not readily
adapted to ease and economy of manufacture. Further-
more, these prior chain constructions are not readily
adapted to provide successive openings, one primarily
only adapted for a first direction of sprocket engage-
ment with an adjacent one adapted for a 90° opposite
direction of sprocket engagement. For example, the
Dalrymple U.S. Pat. No. 2,365,866 shows a chain open-
ing wherein a sprocket opening may receive a tooth for
engagement at the one opening at right angles, such as
when a secondary sprocket is used at 90° to the main
sprocket.

Accordingly, one object of the present invention is to
provide an improved drive chain construction and one
which is particularly adapted for right angle driving.

Another object of the present invention is to provide
an improved drive chain construction which is particu-
larly adapted for ease of and economy of manufacture.

Another object of the present invention is to provide
an improved chain construction which is particularly
simple in construction and is readily adapted to auto-
mated manufacture of the chain.

SUMMARY OF THE INVENTION

To accomplish the foregoing and other objects of this
invention there is provided a chain that is adapted for
right angle drive and that is particularly designed to be
of simple construction and one that is readily adapted
for ease of manufacture. There is disclosed herein, three
separate embodiments of the present invention. The
chain of this invention basically comprises a pair of
successive sets of planar links with each set having at
least one link. In the preferred embodiment there are a
pair of links that are employed. However, in one of the
embodiments described herein a single link is used in
combination with a slotted sprocket tooth. The chain
also comprises a pivot link having opposite first and
second ends, and means for pivotally securing the pla-
nar links to the pivot link, comprising a first pivot mem-
ber associated with the first end of the pivot link for
disposing one set link in a first direction and a second
pivot member associated with the second end of the
pivot link for disposing another set link in a second
direction substantially transverse to the first direction.
In this way the chain is formed with successive open-
ings with a first opening adapted for receiving a
sprocket in one direction and the adjacent opening
adapted for receiving a sprocket in an opposite trans-
verse direction. Preferably, at each successive sprocket
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opening, the sprocket can be received in only one direc-
tion. Similarly, for the single link arrangement the suc-
cessive links are disposed in alternating transverse di-
rections so as to readily enable sprocket engagement by
successive sprocket teeth in a right angle drive. The
successive right angle teeth are of course on separate
individual sprockets.

In accordance with a first embodiment disclosed
herein, the pivot link includes a pair of oppositely dis-
posed loop links, each having an arcuate sprocket en-
gaging surface with the engaging surface of one link
directed transversely to the engaging surface of the next
successive link. Each of these loop links may be of
U-shape. In this first embodiment, each pivot member
may comprise a cylindrical bushing and associated pin
which passes through and is adapted to connect the
planar links to the pivot link. This bushing may be dim-
pled to cooperate with a groove in the pin.

In a second embodiment disclosed herein, the pivot
link comprises a pivot block having at one end an arcuate
sprocket engaging surface permitting sprocket engage-
ment in only one direction, and to the other end an
arcuate sprocket engaging surface permitting sprocket
engagement in only the opposite transverse direction to
said one direction. In this embodiment each pivot mem-
ber interconnecting the pivot block and link may com-
prise a pivot pin and associated lock ring.

In a final embodiment disclosed herein there is pro-
vided a single link in each set adapted for use with a
slotted sprocket tooth. In this embodiment the pivot
link comprises a pivot block having at one end an arcu-
ate sprocket engaging surface cooperating with a simi-
larly disposed surface of an adjacent pivot block to
provide a sprocket engagement in only one direction.
The opposite end of the pivot block has an arcuate
sprocket engaging surface that extends at a right angle
to the one end sprocket engaging surface.

In the first preferred embodiment described herein
the components are particularly adapted for ease of
manufacture. This includes the interconnected loop
links, bushings, pins, and side plates which are prefera-
bly stamped. These components are naturally adapted
to fully automated assembly. Also, the chain links can
be easily assembled and disassembled and can be made
longer or shorter quite easily by simply pressing out the
pin through the spring bushing, and reassembling by
pressing the pin back in again with either a shortened or
lengthened link or pair of links.

BRIEF DESCRIPTION OF THE DRAWINGS

Numerous other objects, features and advantages of
the invention should now become apparent upon a read-
ing of the following detailed description taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a perspective view illustrating the right
angle drive of the present invention in connection with
a preferred embodiment hereof;

FIG. 2 is a side elevation view showing one of the
sprockets and the preferred embodment of the chain;

FIG. 3 is a cross-sectional view taken along line 3—3
of FIG. 2 through one of the sprocket teeth;

FIG. 4 is a cross-sectional view taken along line 4—4
of FIG. 2;

FIG. § is a cross-sectional view taken along line 5—5
of FIG. 2 through another part of the chain construc-
tion;
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FIG. 6 is a cross-sectional view taken along line 6—6
of FIG. § showing a fragment of this cross-section;

FIG. 7 is an exploded perspective view showing the
basic components comprising a section of the chain;

FIG. 8 is a fragmentary elevation view showing an
alternative embodiment for the chain of this invention;

FIG. 9 is a cross-sectional view taken through the
pivot link of the chain along line 9—9 of FIG. 8;

FIG. 10 is an exploded view showing the components
comprising a section of the chain in the second embodi-
ment of FIG. 8;

FIG. 11 is a side elevation view showing a single
sprocket with a third embodiment of the invention
adapted for use with a slotted sprocket tooth;

FIG. 12 is a cross-sectional view taken along line
1212 of FIG. 11 through one of the slotted sprocket
teeth;

FIG. 13 is an exploded perspective view showing the
general components comprising a section of the chain in
this third embodiment;

FIG. 14 is an alternate embodiment of the invention
wherein a spring replaces the dimple bushing; and

FIG. 15 is a perspective view of an alternate embodi-
ment of the invention employing a roller to partially
define arcuate sprocket engaging surface.

DETAILED DESCRIPTION

Referring now to the drawings, in FIGS. 1-7 there is
shown a first embodiment of the present invention. All
of the embodiments described herein are adapted for
right angle drive, although they may readily also be
used with any type of straight drive. FIGS. 8-10 show
a second embodiment of the present invention while
FIGS. 11-13 show a third embodiment described herein
adapted for use with a slotted sprocket tooth.

FIG. 1 shows the first embodiment of the present
invention in particular illustrating the adaptability to a
right angle drive. In FIG. 1 there is shown a first drive
sprocket 10 and a second drive sprocket 12. These drive
sprockets each have six teeth and are arranged for driv-
ing at opposite 90° angles. Thus, the sprocket 10 has
associated therewith a drive shaft 11 and a sprocket 12
as a corresponding drive shaft 13. FIG. 1 shows the
chain of this invention engaged with each of the sprock-
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ets 10 and 12. The chain comprises successive pairs of 45

planar links 14 with each pair interconnected at its ends
to a pivot link 16. Each of the pivot links 16 in combina-
tion with the planar links 14 define a series of successive
sprocket openings including, in FIG. 1, vertical open-
ings 18A and horizontal openings 18B. There is shown
a tooth 10A engaged in the opening 18B. Also, there is
shown a tooth 12A associated with the vertical opening
18A.

FIGS. 2-7 show the details of the chain embodied in
FIG. 1. Thus, in FIG. 2 there is shown the sprocket 12
with associated drive shaft 13. There is also shown the
opening 18A for sprocket tooth 12A. As indicated pre-
viously, the chain comprises pairs of planar links 14 in
separate successive sets and interconnected by the pivot
link 16. The sprocket openings 18A are defined by verti-
cally arranged links 14, such as shown in the exploded
view of FIG. 7. The alternate openings 18B are defined
by horizontally disposed links 14. In this first embodi-
ment the pivot link 16 comprises a pair of U-shaped
links 20,22. The U-shaped link 20 has its arcuate surface
24 defining one side of the vertical opening such as
opening 18A in FIG. 1. Similarly, the other U-shaped
link 22 has an arcuate surface 26 that in part defines one
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4
of the horizontal sprocket openings such as opening 18B
of FIG. 1.

The means for pivotally securing the planar links 14
to the pivot links 16 comprises the combination of a pin
28 and bushing 30 with the pin positioned within the
bushing. The pin and bushing are interlocked by means
of an annular groove 29 in the pin cooperating with the
dimple 31 in the slotted bushing 30. FIGS. 4-6 show the
interrelationship between the bushing, pin and the pivot
link 16. For example, in the U-shaped link 22 there are
provided end wings 22A and 22B each having a hole
therethrough for receiving the pin 28. The opposite
ends of the links 14 are also provided with holes, as
depicted in FIG. 7. The holes in the end of the links
align along with the holes in the ears 22A and 22B with
the pin 28. The bushing 30 sits between the ears 22A,
22B. Similarly, at the other end of the links 14, such as
shown in FIG. 7, there are circular holes that align with
the holes in the ears of an adjacent U-shaped link such
as the link 22. A further pin 28 passes through the planar
links and the U-shaped pivot link. The means of inter-
connection continues from section to section. The alter-
nate sections are arranged so that the planar links alter-
nate at 90° angles, as clearly depicted in FIG. 1.

With the arrangement depicted in FIGS. 1-7, and in
particular with the illustration of FIG: 1 it can be seen
that the drive at right angles is facilitated quite easily. It
is noted that with regard to the horizontal sprocket in
FIG. 1, one of the teeth engage a horizontal opening
quite close in position to the tooth 12A of sprocket 12
engaging a vertical opening. Thus, the sprocket drive
can occur with the sprockets disposed quite close to
each other. Furthermore, the construction of this pres-
ent invention is quite advantageous in that the sprocket
opening is defined by planar side links in combination
with the U-shaped links comprising a part of the pivot
link so as to provide a sprocket opening that very
closely matches the contour of the sprocket itself. The
drive is thus positive in engagement.

The construction of FIGS. 1-7 also adapts itself quite
readily to ease of and economy of manufacture. The
snap together loop links are of simple construction. The
plates 14 may be stamped from standard sheet metal.
The bushing and pin arrangement is easy to manufac-
ture and quite easy to use for both assembly and disas-
sembly of the chain. In this embodiment there are essen-
tially only four different types of components and thus
the chain is of relatively simple construction yet provid-
ing the capability of either straight drive or right angle
drive.

FIGS. 8-10 show another embodiment of the present
invention employing the general principles described in
connection with the first embodiment. In FIG. 8 there is
shown a fragment of a sprocket 12 with a tooth 12A for
engaging in a vertical opening 18A. This embodiment
also employs a pair of planar links 14. As depicted in the
perspective view of FIG. 10, the left hand pair of links
is disposed vertically while the right hand pair of links
are disposed horizontally. Each of the links in a set are
disposed in parallel with its adjacent link. The embodi-
ment described in FIGS. 8-10 differs from the first
embodiment primarily in the use of a single piece pivot
block 36 instead of the two piece arrangement of the
first embodiment employing two U-shaped links. The
pivot block 36 in the second embodiment includes pivot
studs 37A and 37B and a central passage for receiving at
right angles the elongated pivot stud 39. These pivot
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studs are locked with the links 14 by means of the lock-
ing rings 40 such as shown in FIG. 10.
The pivot block 36 has upper and lower flat surfaces,
as depicted in FIG. 10, for receiving the right hand
horizontally disposed links 14. Similarly, the block has

opposite side surfaces for receiving the verticaily dis- .

posed links 14. At one end of the block there is provided
arcuate surface 42 cooperating with the vertical links 14
for providing a vertical sprocket chain opening. Also, at
the other end of the pivot block there is provided an
arcuate surface 44 cooperating with the horizontally
dispoed links 14 for providing a horizontal sprocket
opening. These vertical and horizontal openings alter-
nate, of course, in the manner described previously in
connection with FIG. 1.

FIGS. 11-13 show a last embodiment of the present
invention for use with a sprocket 12 having a sprocket
tooth 12B that is slotted at 12C. This embodiment em-
ploys a single link 14. Thus, in FIG. 13 to the left there
is shown a single link 14 disposed vertically while to the
right in FIG. 13 there is shown a single line 14 disposed
horizontally. Each of these single links as shown in
FIG. 12 is adapted to fit within the slot 12C. This last
embodiment also employs a single pivot link in the form
of pivot member 45 having a vertical slot 46 for receiv-
ing a left hand link 14 shown in FIG. 13, and a horizon-
tal slot 47 for receiving the right hand link 14 shown in
FIG. 13. Each of these slots define wings through
which the respective pivot pins 48 and 49 pass. Each of
these pins are secured at their opposite end by means of
the lock ring 50.

The embodiments shown in FIGS. 11-13 is also
adapted for right angle drive wherein both of the
sprockets that would be employed are slotted tooth
sprockets. Thus, the successive links 14 are disposed
one vertically and the next horizontally in a repetitive
pattern.

FIG. 15 shows still a further embodiment of the pres-
ent invention which employs rollers to form the arcuate
surface of engagement with the sprocket. In this em-
bodiment the pivot link 62 comprises a single piece
member having a common wall for interconnecting
with a pair of vertically disposed ears 64 and a pair of
horizontally disposed ears 66. Each of these pairs of ears
have apertures therethrough as shown in FIG. 15. Be-
tween the pivot links 62 there are provided a pair of
planar links 14 substantially the same as links previously
described. A roller 60 is disposed between the pairs of
ears. For example, in FIG. 15 there is shown a roller 60
disposed between the horizontally arranged ears 66.
There is also provided a pin 57 that extends through the
roller 60 to lock the roller 60 in place. Associated with
the pin 57 is a snap ring 56 for locking the pin in place.
The combination of the links 14 with the rollers 60 thus
provide the opening with arcuate surfaces defined by
rollers for accommodating the sprocket.

FIG. 14 shows another modification that can be used
with the invention. This may be used in place of the
bushing 30 depicted in FIGS. 4 and 7. Thus, there is
provided a pin 28A having a reduced diameter section
29A for accommodating thereabout the spring 30A.
Thus, the spring 30A essentially functions in place of
the bushing 30 and is maintained essentially in a
comprssed position by resting within the recess 29A in
the pin 28A.

Having described some embodiments of the present
invention it should now be apparent to those skilled in
the art that numerous other embodiments are contem-
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plated as falling within the scope of this invention. For
example, one of the embodiments such as the one shown
in FIGS. 1-7 may be used in combination with the last
embodiment in the event of a drive from a slotted tooth
sprocket to a non-slotted tooth sprocket.

What is claimed is:

1. A chain adapted for right angle sprocket drive and
comprising;

at least two successive sets of planar links with each
set having at least one link,

a separate pivot link having opposite first and second
ends,

means for pivotally securing the planar links to the
pivot link comprising a first pivot pin member
associated with the first end of the pivot link for
digposing one planar link of a first set in a first
direction and a second pivot pin member associated
with the second end of the pivot link for disposing
a second planar link of a second set in a second
direction substantially alternated at a 90° angle to
the first direction,

[and] a second pivot link including a third pivot pin
member supporting an opposite end of said second
planar link of said second set

each said pivot link having at each of said opposite
first and second ends means defining an arcuate
sprocket tooth engaging surface extending substan-
tially circumferentially about the axis of said pivot
pin member to enclose said pivot pin member,

and a third pivot link including a fourth pivot pin mem-
ber supporting an opposite end of said one planar link,

the pivot pin members at opposite said ends of planar
link set having a spacing therebetween,

the pivot pin members at opposite ends of said second
planar link set having a spacing therebetween,

the spacing between pivot pin members at opposite ends
of said one planar link set being substantially the
same as the spacing between pivot pin members at
opposite ends of said second planar link set,

and orthogonally driven sprockets of the same construc-
tion are engageable berween respective orthogonally
disposed planar link sets.

2. A chain as set forth in claim 1 wherein said second
and third pivot pin members are disposed in parallel and
arranged, when the chain is in engagement with a
sprocket, on opposite sides of a sprocket tooth of the
sprocket.

3. A chain as set forth in claim 2 wherein the second
and third pivot pin members are disposed symmetrically
about the sprocket tooth.

4. A chain as set forth in claim 1 wherein each set of
planar links comprises two parallel arranged links.

5. A chain as set forth in claim 4 wherein said pivot
link includes a pair of oppositely disposed loop links
each having means defining an arcuate sprocket engag-
ing surface with the engaging surface of one link di-
rected transversely to the engaging surface of the other
link.

6. A chain as set forth in claim 5 wherein each loop
link is U-shaped.

7. A chain as set forth in claim 6 wherein each pivot
pin member comprises a cylindrical bushing and associ-
ated pin which passes through to connect the planar
links to the pivot link.

8. A chain as set forth in claim 7 wherein said bushing
is dimpled to cooperate with a groove in the pin.

9. A chain as set forth in claim 4 wherein said pivot
link comprises a pivot block having at one end an arcu-
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ate sprocket engaging surface permitting sprocket en-
gagement in only one direction, and at the other end an
arcuate sprocket engaging surface permitting sprocket
engagement in only the opposite transverse direction to
said one direction.

10. A chain as set forth in claim 9 wherein each pivot
pin member comprises a pivot pin and associated lock
ring.

11. A chain as set forth in claim 1 wherein the single
link set is adapted for use with a slotted sprocket tooth.

12. A chain as set forth in claim 1 wherein said pivot
link comprises a pivot block having at one end an arcu-
ate sprocket engaging surface cooperating with a simi-
larly disposed surface of an adjacent pivot block to
provide sprocket engagement in only one direction.

13. A chain as set forth in claim 12 including an arcu-
ate sprocket engaging surface at the other end of the
pivot block and extending at a right angle to the one end
sprocket engaging surface.

14. A chain as set forth in claim 1 wherein said pivot
link and planar links define an arcuate sprocket engag-
ing surface wherein the arcuate surface is defined by a
roller means.

15. A chain as set forth in claim 6 wherein said pivot
pin member comprises a spring and associated recessed
pin.

16. A chain as set forth in claim 1 wherein the axes of
the first and second pivot pin members are orthogonal.

17. A chain adapted for right angle sprocket drive and
comprising;

at least two successive sets of planar links with each set
having at least one link,

a separate pivot link having opposite first and second
ends,

means for pivotally securing the planar links to the pivot
link comprising a first pivot pin member associated
with the first end of the pivot link for disposing one
planar link of a first set in a first direction and a
second pivot pin member associated with the second
end of the pivot link for disposing a second planar link
of a second set in a second direction substantially
alternated at a 90° angle to the first direction,

a second pivot link including a third pivot pin member
supporting an opposite end of said second planar link
of said second set,

each said pivot link having at each of said opposite first
and second ends means defining an arcuate sprocket
tooth engaging surface extending substantially cir-
cumferentially about said pivot pin member to enclose
said pivot pin member,

and a third pivot link including a fourth pivot pin mem-
ber supporting an opposite end of said first planar
link,

each said pivot link including a common wall disposed
substantially transverse to both said planar link sets
and first and second pairs of ears integral with and
supported from said common wall,

said first pair of ears extending in the same direction as
said first planar link set and said second pair of ears
extending in the same direction as said second planar
link set.

18. A chain as set forth in claim 17 wherein said means
defining an arcuate sprocker tooth engaging surface in-
cludes a roller means and each ear has a hole therethrough
Jor receiving a pivot pin member.

19. A chain as set forth in claim 17 further including a
third pivot link including a fourth pivot pin member sup-
porting an opposite end of said first planar link, the spacing
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berween pivot pin members at opposite ends of said first
planar link set being substantially the same as the spacing
between pivot pin members at opposite ends of said second
planar link set, and orthogonally driven sprockets of the
same construction are engageable between respective or-
thogonally disposed planar link sets.

20. A chain for drivingly engaging with sprockets having
orthogonally disposed rotational axes, comprising: first and
second link means including respective planar link plates,
of the same constructional form, and first, second and
third pivot links, the first pivot link being pivotally con-
nected to one end of the first link means, the second pivot
link being pivotally connected to the other end of the first
link means and to one end of the second link means, and
the third pivot link being pivotally connected to the other
end of the second link means, the first and second link
means being pivotally connected to the second pivot link by
respective pivot pin means in such a manner that the planes
of the link plates of the first and second link means are
orthogonally disposed and the plates are mounted for rota-
tion in their respective planes, the first and second pivot
links including means defining first and second guide
surfaces extending transversely to the plane of the plate of
the first link means and arranged to cooperate therewith to
define a receptacle for a tooth of a first of said orthogonally
disposed sprockets wherein said guide surfaces are ar-
ranged to engage simultaneously opposite flanks of the
tooth, the second and third pivot links including means
defining third and fourth guide surfaces extending trans-
versely to the plane of the second link means and arranged
to cooperate therewith to define a receptacle for a tooth of
a second of said orthogonally disposed sprockets wherein
the third and fourth guide surfaces are arranged to engage
simultaneously opposite flanks of a tooth of the second
sprocket, all of the guide surfaces being of the same con-
structional form, such that the receptacles for the teeth of
the orthogonally disposed sprockets are of the same con-
structional form.

21. A chain according to claim 20 wherein each said link
means comprises a pair of parallel link plates.

22. A chain according to claim 21 wherein each said
pivot link includes a pair of oppositely disposed loop links
each providing one of said guide surfaces.

23. A chain according to claim 22 wherein each loop is
U-shaped.

24. A chain according to claim 23 including a cylindri-
cal bushing in each said loop link and a pivot pin passing
through the bushing and pivotally connected to the link
Dlates.

25. A chain according to claim 24 wherein the bushing is
dimpled and the pin includes a groove which receives the
dimple of the bushing.

26. A chain according to claim 23 wherein said link
means are pivotally mounted on pivot pins received in the
pivot finks and retained therein by means including a
coiled spring around the pin.

27. A chain according to claim 21 wherein the second
pivot link comprises a pivot block having at one end an
arcuate said guide surface extending transversely of the
link plates of the first link means, the block having at the
other end thereof an arcuate said guide surface extending
transversely of the plates of the second link means.

28. A chain according to claim 26 wherein the link plates
are pivotally mounted on the block by pivot pins and re-
tained on the pins by locking rings.

29. A chain according to claim 21 wherein said guide
surfaces are defined by roller means received in the pivot
links.
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30. A chain according to claim 20 wherein the first and
second link means each comprise a respective single said
link plate.
31. A chain according to claim 20 adapted for use with

slotted teeth, wherein the guide surfaces for each said re-
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ceptacle are arcuate and are disposed on opposite sides of
the planar link plate for each said receptacle.

32. A chain according to claim 20 wherein said means
defining guide surfaces includes means defining an arcuate
surface.

33. A chain according to claim 32 wherein said means

defining an arcuate surface includes roller means.
* * * L] *



