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(571 ABSTRACT

A conveyor for forwarding carriers along a support,
the carriers being engaged by pusher members at-
tached to an endless driven chain supported on a track
adjacent to the carrier support. Each pusher member
is pivotally mounted and is associated with a pivoted
control member located forwardly of the pusher mem-
ber and connected thereto by a link, the two members
being normally urged to positions in which the pusher
member is drivingly engageable with a carrier and the
control member is engageable with an object such as a
preceding carrier overtaken by the control member,
such engagement resulting in movement of the pusher
member to a non-driving position and enabling carri-
ers to be stopped and accumulated. A cam follower
secured to the control member is selectively engage-
able with movable cam tracks. One type of cam track
is arranged to produce movement of the pusher mem-
ber to non-driving position when engaged by the cam
follower and is combined with an abutment for stop-
ping the carrier being driven by the pusher member. A
second type of cam track, when engaged by the cam
follower, causes the control member to be converted
into an auxiliary pusher by preventing pivotal move-
ment of the control member in response to engage-
ment with a carrier.

23 Claims, 7 Drawing Figures
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1
CONVEYOR

SUMMARY OF THE INVENTION

This invention relates to a conveyor including a sup-
port providing a path along which carriers are movable
in a forwarding direction, each carrier being drivingly
engageable by one of a plurality of pusher members
carried by a chain supported on a track located adja-
cent to the carrier support. Each pusher member is piv-
otally mounted on a bracket attached to the chain and
is movable between driving and non-driving positions
relative to a carrier.

The invention is directed to the problem of provid-
ing, in a conveyor of the above type, a construction
which permits carriers to be selectively stopped and ac-
cumulated and which also permits carriers to be posi-
tively propelled, as at a zone where the carriers are
transferred to a work station or into a position where
they are engageable by pusher members of another
driven chain.

In the construction of the invention, a control mem-
ber is associated with each pusher member, the control
member being pivotally mounted in advance of the
pusher member with relation to the forwarding direc-
tion of carrier movement, and the pusher member is
connected to the control member by suitable means
such as a link. The control and pusher members are
normally urged to an operative relation with a carrier
in which the pusher member is drivingly engageable
therewith and the control member is engageable with
an object such as a preceding carrier overtaken by the
control member, the control member being movable
from an operative to an inoperative position in re-
sponse to such engagement and causing the connecting
means to move the pusher member to non-driving posi-
tion. A cam follower is operatively associated with the
pusher and control members, and cam means mounted
adjacent to a portion of the chain supporting track is
engageable by the cam follower, the cam means defin-
ing a position of the cam follower corresponding to one
of the operative and inoperative positions of the con-
trol member.

For the selective stopping of carriers, the cam means
comprises a cam track, positionable in engageable and
non-engageable relation with the cam follower, and ar-
ranged to define a position of the cam follower when
engaged thereby which corresponds to the inoperative
position of the control member, a carrier stopping
member being associated with the cam track.

For the positive propulsion of a carrier, the cam
means comprises a cam track arranged to define a posi-
tion of the cam follower which corresponds to the oper-
ative position of the control member, the control mem-
ber being capable of acting as an auxiliary pusher for
the transfer of a carrier when the operative position of
the control member is so defined. This cam track may
also be selectively positionable in engageable and non-
engageable relation with the cam follower.

A preferred form of connecting means between the
pusher and control members comprises a crank formed
on each of these members and a link connected to each
crank by a pivot, one of the link pivots forming the cen-
ter pivot of a toggle-type release, and abutment means
defining a locked position of the center pivot when the
pusher and control members are in the operative rela-
tion with a carrier, the pusher and control members
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being movable out of the operative relation only when
the center pivot moves from the locked position to-
wards a released position.

Other features and advantages of the invention will
appear from the following description of the embodi-
ment thereof shown in the accompanying drawings,
which illustrate the invention as applied to a conveyor
for propelling carriers in the form of trays or pallets.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional side elevation of a:portion of a
conveyor constructed in accordance with the invention
and showing a pusher assembly attached to a chain, the
pusher assembly including a pusher member in driving
engagement with a carrier;

FIG. 2 is an enlarged top plan view of the pusher as-
sembly shown in FIG. 1;

FIG. 3 is a plan view schematically illustrating a
transfer zone of a conveyor constructed in accordance
with the invention; _

FIG. 4 is a side elevation of a portion of the conveyor
showing a carrier stopping device;

FIG. § is a transverse sectional elevation of the struc-
ture shown in FIG. 4;

FIG. 6 is a side elevation of a portion of the conveyor
showing an arrangement for positively propelling a car-
rier; and,

FIG. 7 is a transverse sectional elevation of the struc-
ture shown in FIG. 6.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

As shown in FIGS. 1 and §, a conveyor constructed
in accordance with the invention includes a support 10
formed by a pair of parallel, transversely spaced angle
section members 11 and 12, each having a horizontal
supporting surface 13 and a vertical guiding surface 14
equipped with wear strips 15, the support 16 providing
a path along which carriers 16 are movable in a for-
warding direction 18. Each carrier 16 is drivingly en-
gageable by one of a plurality of pusher members 20
carried by a driven chain 22 supported on a track 24
located adjacent to the carrier support 10.

Each pusher member 20 is part of an assembly 26
which includes a bracket 27 attached to the chain 22,
the bracket 27 having a pair of side plates 28 and 29
(FIG. 2) supporting a transverse pin 30 on which the
pusher member 20 is pivotally mounted. The assembly
26 also includes a control member 32 pivotally
mounted on a pin 33 carried by the bracket 27 and lo-
cated in advance of the pusher member 20 with rela-
tion to the forwarding direction 18 of carrier move-
ment.

Means in the form of a link 34 connects the pusher
member 20 to the control member 32 for movement
thereby, the link 34 being attached to a pivot 35 on a
crank portion 36 of the pusher member and to a pivot
37 on a crank portion 38 of the control member, one
of the link pivots 37 thereby forming the center pivot
of a toggle-type release.

A spring 40, mounted on the control member pivot
33, as best shown in FIG. 2, provides a means for nor-
mally urging the control and pusher members to an ap-
erative relation with a carrier, shown in FIG. 1. In this
operative relation of the control and pusher members
with a carrier, a driving face 42 on the pusher member
20 is engageable with an abutment 43 on the carrier
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formed by a recess 44 in the bottom thereof, and a por-
tion 46 of the control member projects into the path of
carrier travel defined by the support 10 and is engage-
able with an object such as a preceding carrier over-
taken by the control member, the control member
being movable from an operative to an inoperative po-
sition in response to such engagement and causing the
connecting means 34 to move the pusher member 20
to non-driving position. A roller 47 is mounted on the
outer end of the portion 46 of the control member to
reduce the frictional resistance resulting from such en-
gagement.

When the pusher and control members are in the op-
erative relation with a carrier, as shown in FIG. 1 and
described above, the connecting means or link 34 is in
turn positioned so that the center pivot 37 is in an over-
center or locked position relative to the link pivot 35
and the control member pivot 33. This locked position
of the center pivot 37 is defined by abutment means,
and the pusher and control members are movable out
of the operative relation with a carrier only when the
center pivot 37 moves from the locked position to-
wards a released position. As shown in FIGS. 1 and 2,
slots 48 and 49 are formed in the side plates 28 and 29
of the bracket 27 and the center pivot 37 is provided
with portions which project through these slots, the
abutment means being formed by one end of each slot
and being engaged by rollers 50 and 51 mounted on the
projecting portions of the center pivot 37.

This toggle-type of release retains the pusher mem-
ber 20 in driving position, resists pivotal movement of
the pusher member 20 resulting from the driving reac-
tion between the pusher member and a carrier 16, and
permits pivotal movement of the control member 32 in
response to engagement with an object in its path of
travel such as a preceding carrier. Such pivotal move-
ment of the control member 32 moves the center pivot
37 out of the overcenter or locked position and results
in positively moving the pusher member to non-driving
position, with relatively little force on the control mem-
ber being required to overcome any frictional resis-
tance between the driving face 42 of the pusher mem-
ber and a carrier engaged thereby. Since this toggle-
type of release does not permit pivotal movement of
. the control member if engaged by a faster moving car-
rier, the control member 32 can perform a holdback
function on such a carrier.

A cam follower is operatively associated with the
pusher and control members, and preferably consists of
a pair of rollers 54 and 55 mounted on the projecting
portions of the center pivot 37 outwardly of the side
plates 28 and 29 of the bracket 27 so that one of these
rollers 54 or 55 is engageable by cam means mounted
adjacent to a portion of the chain supporting track 24
on ecither side thereof. Such cam means are illustrated
in FIGS. 4 and 5 and in FIGS. 6 and 7, and are de-
scribed below.

In FIGS. 4 and §, the cam means, indicated generally
by the reference 58, forms part of a device 60 for stop-
ping a carrier 16 and comprises a cam track 62 engage-
able by the cam follower roller 55 and arranged to de-
fine a position thereof corresponding to the inoperative
position of the control member 32. The cam track 62
includes a forwardly and downwardly inclined portion
63 which when engaged by the roller §5, moves the
center pivot 37 out of the locked position and in conse-
quence moves the pusher member 20 to nondriving po-
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sition and the control member 32 to inoperative posi-
tion, the control and pusher members being retained in
these positions while the roller 55 is in engagement
with a horizontal portion 64 of the cam track 62.

The cam track 62 is positionable in engageable and
non-engageable relation with the cam follower, the
cam track being attached to supporting means 66
formed by an arm 67 mounted on a pivot 68 extending
longitudinally of the chain supporting track 24 and
connected to suitable actuating means 69 such as the
rotary solenoid 70 attached to a fixed plate 71. A car-
rier stopping member 72 associated with the cam track
62 is mounted on a transverse pivot 73 carried by the
arm 67 and is provided with a counterweighted portion
74 which normally urges the member 72 to an obstruct-
ing position relative to a carrier. This pivotal mounting
of the stopping member 72 enables it to move to a non-
obstructing position in the event the solenoid 70 is en-
ergized to place the cam track 62 in engageable rela-
tion with the cam follower at a time when the stopping
member 72 would engage the underside of a carrier.
When the solenoid 70 is de-energized, the weight of the
cam track 62 and stopping member 72 carried by the
arm 67 biases the arm to the non-engageable position
of the cam track relative to the cam follower.

A second form of cam means 58 is shown in FIGS. 6
and 7, and comprises a cam track 76 arranged to define
a position of the cam follower 55 corresponding to the
operative position of the control member 32. The cam
track 76 includes a horizontal portion 78, which when
engaged by the cam follower 55, positively prevents
movement of the center pivot 37 in a releasing direc-
tion, and as a result, the control member 32 is capable
of driving engagement with a carrier 16 and of acting
as an auxiliary pusher. In the construction shown, the
cam track 76 is positionable in engageable and non-
engageable relation with the cam follower 55, the cam
track being mounted on supporting means 80 formed
by an arm 81 mounted on a pivot 82 extending longitu-
dinally of the chain supporting track 24 and connected
to actuating means 85 in the form of a rotary solenoid
86 carried by a fixed plate 87. Alternately, the cam
track 76 may be mounted in fixed relation with a por-
tion of the chain supporting track 24. '

In the practice of the invention, the stopping device
60 of FIGS. 4 and 5 may of course be installed along
any portion of the conveyor where it is desired to halt
the forwarding movement of carriers, and any follow-
ing carrier approaching a stopped carrier will also stop
and accumulate as the control member 32 of the
pusher assembly 26 driving the following carrier over-
takes the stopped carrier and is moved to inoperative
position as a result of engagement therewith. Along
portions of a conveyor where it is desired that carriers
be positively propelled, for example on an upwardly in-
clined section of the conveyor, the cam track 76 of
FIGS. 6 and 7 may be installed in fixed relation with the
carrier support so as to be engageable by the cam fol-
lowers of all pusher assemblies traversing this section
of the conveyor.

Ways in which the cam means 58 can be employed
for transferring carriers of a conveyor are schemati-
cally illustrated in FIG. 3, wherein the carrier support
10 is represented by a pair of parallel solid lines and a
broken line represents the path of the chain track 24
and pusher assemblies 26 which diverges from the path
of the support 10 at a transfer zone 88, the pusher as-
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semblies 26 traveling along the track 24 in the direction
of the arrow 18. The stop device 60 and cam track 62
of FIGS. 4 and 5 is installed adjacent to a portion of the
track 24 in advance of the transfer zone and is repre-
sented by a circle; and, the positionable cam track 76
of FIGS. 6 and 7 is installed along the diverging portion
of the chain track 24 at the transfer zone.

Two types of transfer operations are illustrated. In
one of these, it is desired that a carrier be advanced
into a position such as is indicated by the leading end
of the carrier 16-4 in order to perform, for example, a
loading or an unloading operation. In the other form of
transfer, it is desired that a carrier be advanced into a
position where it can be engaged by a pusher of an in-
dependently driven chain, traveling in a path indicated
by the broken line 24A and in the direction of the
arrow 18A.

Assuming that there are no carriers present on the
support 10 and that the stop device 60 and cam track

76 are both positioned in non-engageable relation with-

the cam followers of pusher assemblies, the first type of
transfer operation proceeds in the following manner.
The first carrier to approach the transfer zone 88 is ad-
vanced to the position indicated by the leading end of
the carrier 16-2 where the propelling pusher loses en-
gagement due to the divergence of the chain supporting
track 24. The solenoids 70 and 86 controlling the posi-
tions of the stop device 60 and cam track 76, respec-
tively, are then energized to move the cam track 76 and
the cam track 62 of the stop device 60 into engageable
relation with the cam followers. If the next approaching
pusher assembly is propelling a carrier, that carrier is
stopped by the device 60 at the position indicated by
the carrier 16-1 and this pusher assembly continues on
with its cam follower then engaging the cam track 76.
Such engagement converts the control member 32 of
this pusher assembly into an auxiliary pusher which en-
gages the rear of the carrier 16-2 and advances this car-
rier into the position indicated by the carrier 16-3. The
carrier is then advanced to the 16-4 position by auxili-
ary equipment (not shown), the cam track 76 is de-
activated, and the stop device 60 is also de-activated to
permit a following carrier to be advanced to the posi-
tion of the carrier 16-2, When a carrier in the position
of the carrier 16-4 is cleared or moved ahead, the cam
track 76 is re-activated so that the following carrier is
advanced to the 16-3 position.

Control means 90 regulate the movement of the cam
tracks 62 and 76 between their engageable and non-
engageable positions relative to the cam followers in
response to the advance of a carrier through the trans-
fer zone.

Suitable sensing devices such as limit switches for de-
tecting the various carrier positions and controlling the
operation of the solenoids 70 and 86 have not been
shown, since the use of such devices and control cir-
cuits in which they are incorporated are within the ca-
pabilities of those skilled in the art.

Where the transfer operation is one at which carriers
are advanced into a position for engagement by receiv-
ing pusher assemblies traveling on the path 24A, the
operation is somewhat similar. Again assuming that
there are no carriers present on the support 10 and that
the stop device 60 and the cam track 76 are both posi-
tioned in non-engageable relation with the cam follow-
ers of pusher assemblies, the first carrier to approach
the transfer zone 88 is advanced into the position of the
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carrier 16-2 where engagement with a forwarding
pusher is lost. The cam track 76 and stop device 60 are
then actuated. As a result, the carrier at the position
16-2 is engaged by the control member 32 of the next
pusher assembly, acting as an auxiliary pusher, and ad-
vanced into the position of the carrier 16-3 to await en-
gagement by a receiving pusher. When this takes place,
for example, when the carrier has been moved ahead
by a receiving pusher to the position of the carrier 16-4,
the cam track 76 and stop device 60 can be de-
activated to initiate the transfer of a following carrier.

In the case of a conveyor installation where the
chains driving the forward and receiving pushers are
synchronized, it may not be necessary to employ a stop
device 60 in advance of the transfer zone, or to control
the position of the cam track 76.

We claim:

1. A conveyor including a support providing a path
along which carriers are movable in a forwarding direc-
tion, each carrier being drivingly engageable by one of
a plurality of pusher members carried by a chain sup-
ported on a track located adjacent to the carrier sup-
port, each pusher member being pivotally mounted on
a bracket attached to the chain and being movable be-
tween driving and non-driving positions relative to a
carrier; wherein the improvement comprises:

a control member pivotally mounted on the bracket
in advance of the pusher member with relation to
the forwarding direction of carrier movement;

means connecting the pusher member to the control
member for movement thereby;

means normally urging the control and pusher mem-
bers to an operative relation with a carrier in'which
the pusher member is drivingly engageable there-
with and the control member is engageable with an
object such as a preceding carrier overtaken by the
control member, the control member being mov-
able from an operative to an inoperative position in
response to such engagement and causing the con-
necting means to move the pusher member to non-
driving position;

a cam follower operatively associated with the pusher
and control members;

and cam means mounted adjacent to a portion of the
chain supporting track and engageable by the cam
follower, the cam means including a cam track ar-
ranged to define a position of the cam follower cor-
responding to the operative position of the control
member, the control member being capable of pos-
itive engagement with a carrier when the operative
position of the control member is so defined.

2. A conveyor according to claim 1 wherein the por-
tion of the chain supporting track adjacent to which the
cam means is mounted is located at a transfer zone, the
control member being capable of acting as an auxiliary
pusher for the transfer of a carrier when the operative
position of the control member is defined by engage-
ment between the cam follower and the cam track.

3. A conveyor according to claim 2 wherein the cam
track is positionable in engageable and non-engageable
relation with the cam follower.

4. A conveyor according to claim 1 wherein the cam
means further includes second a cam track arranged to
define a position of the cam follower corresponding to
the inoperative position of the control member.
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5. A conveyor according to claim 4 wherein a carrier
stopping member is associated with the second cam
track.

6. A conveyor according to claim 5 wherein the sec-
ond cam track is positionable in engageable and non-
engageable relation with the cam follower.

7. A conveyor according to claim 6 wherein the car-
rier stopping member is movable relative to the second
cam track between obstructing and non-obstructing
positions relative to a carrier and is normally urged to
the obstructing position.

8. A conveyor according to claim 1 wherein the cam
means includes means supporting the cam track for
movement between engageable and non-engageable
positions relative to the cam follower, and actuating
means for moving the cam track between said posi-
tions.

9. A conveyor according to claim 8 wherein the
means supporting the cam track comprises an arm,
pivot means supporting the arm on an axis extending
longitudinally of the chain supporting track, and the
arm is biased to the non-engageable position of the cam
track relative to the cam follower.

10. A conveyor including a support providing a path
along which carriers are movable in a forwarding direc-

20

25

tion, each carrier being drivingly engageable by one of -

a plurality of pusher members carried by a chain sup-
ported on a track located adjacent to the carrier sup-
port, each pusher member being pivotally mounted on
a bracket attached to the chain and being movable be-
tween driving and non-driving positions relative to a
carrier; wherein the improvement comprises:

a control member pivotally mounted on the bracket
in advance of the pusher member with relation to
the forwarding direction of carrier movement;

means connecting the pusher member to the control
member for movement thereby;

means normally urging the control and pusher mem-
bers to an operative relation with a carrier in which
the pusher member is drivingly engageable there-
with and the control member is engageable with an
object such as a preceding carrier overtaken by the
control member, the control member being mov-
able from an operative to an inoperative position in
response to such engagement and causing the con-
necting means to move the pusher member to non-
driving position;

a cam follower operatively associated with the pusher
and control members; cam means mounted adja-
cent to a portion of the chain supporting track and
engageable by the cam follower, the cam means de-
fining a position of the cam follower corresponding
to one of the operative and inoperative positions of
the control member;

a transfer zone at which the path of the chain sup-
porting track diverges from the path of the carrier
support, and the cam means includes a first cam
track at the transfer zone arranged to define a posi-
tion of the cam follower corresponding to the oper-
ative position of the control member, the control
member being capable of acting as an auxiliary
pusher when the operative position of the control
member is so defined.

11. A conveyor according to claim 10 wherein the
cam means further includes a second cam track
mounted in advance of the first cam track with relation
to the forwarding direction of carrier movement and
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arranged to define a position of the cam follower cotre-
sponding to the inoperative position of the control
member, the second cam track being selectively posi-
tionable in engageable and non-engageable relation
with the cam follower and forming part of a carrier stop
device.

12. A conveyor according to claim 11 wherein the
first cam track is movable between engageable and
non-engageable positions relative to the cam follower,
and control means for regulating the movement of the
first and second cam tracks between such positions in
response to the advance of a carrier through the trans-
fer zone.

13. A conveyor according to claim 11 wherein the
second cam track has a carrier stopping member opera-
tively associated therewith and abuttingly engageable
by a carrier when the second cam track is positioned in
engageable relation with the cam follower. '

14. A conveyor according to claim 1 wherein the
means connecting the pusher member to the control
member comprises a crank on each of the pusher and
control members and a link connected to each crank by
a pivot, one of the link pivots forming the center pivot
of a toggle-type release, and abutment means defining
a locked position of the center pivot when the pusher
and control members are in the operative relation with
a carrier.

15. A conveyor according to claim 14 wherein the
cam follower is carried by the center pivot.

16. A conveyor including a support along which car-
riers are movable in a forwarding direction, each car-
rier being drivingly engageable by one of a plurality of
pusher members carried by a chain supported on a
track located adjacent to the carrier support, wherein:

each pusher member forms part of a pusher assembly
comprising a bracket attached to the chain, the
pusher member being pivotally mounted on the
bracket, a control member pivotally mounted on
the bracket in advance of the pusher member with
relation to the forwarding direction of carrier
movement, means connecting the pusher member
to the control member for movement thereby, and
means normally urging the control and pusher
members to an operative relation with a carrier in
which the pusher member is drivingly engageable
therewith and the control member is engageable
with an object such as a preceding carrier over-
taken by the control member;
the connecting means includes a crank on each of the
pusher and control members and a link connected
to each crank by a pivot, one of the link pivots
forming the center pivot of a toggle-type release;

and abutment means defines a locked position of the
center pivot when the pusher and control members
are in the operative relation with a carrier, the
pusher and control members being movable out of
the operative relation only when the center pivot
moves from the locked position towards a released
position.

17. A conveyor according to claim 16 wherein the
bracket includes a pair of side plates between which the
pusher and control members are each pivotally
mounted, a slot is formed in at least one of the side

" plates, and the center pivot is provided with a portion

projecting into the slot, the abutment means being
formed by one end of the slot.
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18. A conveyor according to claim 17 wherein a cam
follower is carried by the projecting portion of the cen-
ter pivot.

19. A conveyor according to claim 16 wherein a cam
follower is operatively associated with the pusher and
control members.

20. A conveyor according to claim 19 further includ-
ing cam means mounted adjacent to a portion of the
chain supporting track and engageable by the cam fol-
lower, the cam means defining a position of the cam
follower corresponding to one of the locked and the re-
leased positions of the center pivot.

21. A conveyor according to claim 20 wherein the
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cam means comprises a cam track arranged to define
a position of the cam follower corresponding to the
locked position of the center pivot, the control member
being capable of positive engagement with a carrier
when the position of the cam follower is so defined.

22. A conveyor according to claim 20 wherein the
cam means comprises a cam track arranged to define
a position of the cam follower corresponding to the re-
leased position of the center pivot.

23. A conveyor according to claim 22 wherein a car-

rier stopping member is associated with the cam track.
* #* * * *
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