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[57] ABSTRACT

A conveyor for transferring articles from station to
station in an operation which includes lifting the article,
transporting it to the new station, and lowering the
article into position. Means are provided to sense the
presence or absence of an article at every station and to
provide for advance of articles from every station in
rear of the most advanced empty station.

10 Claims, 5 Drawing Figures
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1
ACCUMULATING LIFT AND CARRY CONVEYOR

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,

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is related to assignee’s prior copend-
ing applications Ser. No. 662,353 filed Aug. 22, 1967,
now U.S. Pat. No. 3,500,992 and Ser. No. 578,094 filed
Sept. 8, 1966.

BRIEF SUMMARY OF THE INVENTION

In conveyor systems for supplying articles to assem-
bly stations, it has been the practice to provide a multi-
plicity of spaced stations together with means for ad-
vancing articles from station to station. Initially, means
were provided responsive to presence or absence of
articles at each station and when an empty station was
sensed, an article was advanced from the next rearmost
station to fill the empty station. This of course resulted
in vacating the previous station. A sequence of opera-
tions thus moved the empty station back to the begin-
ning of the line and eventually eliminated it.

More recently, and as disclosed in the prior copend-
ing applications above identified, means have been pro-
vided operable mechanically to sense the presence Or
absence of articles at every station and for providing for
advance of articles from every station in rear of the
foremost empty station. In these earlier applications
however, first means were provided for initially sensing
the presence or absence of articles and for setting feed
means for effecting advance of the articles. Separately
operated means were then actuated to effect advance of
the selected articles. In application Ser. No. 662,353,
means were also provided for lifting the articles from
their supports, transporting them in elevated condition
to the next succeeding support, and there lowering
them onto the support.

In accordance with the present invention means are
provided for accomplishing the same purpose, but the
apparatus is greatly simplified and rendered less expen-
sive to build and operate.

Described in general terms, a sensing dog 1S posi-
tioned at each station and if that station is unoccupied
the dog depends into operating position. A, slide 1s pro-
vided and means are connected to the slide for effecting
a reciprocation of the slide through a stroke substan-
tially in excess of the distancebetween adjacent stations.
Carried by the slide is a segmented control bar, each
segment of which, in normal position, 1s in end abut-
ment with the adjacent segments. Accordingly, when
any given segment is moved relative to the slide, all of
the segments in the direction toward which the actuated
segment moves are correspondingly moved. Associated
with each segment is a pivoted arm or link having a
recessed article-supporting end which is moved by
movement of its associated segment into an elevated
position still somewhat below the level of the supported
articles. The segment, and the links which support it,
one of which comprises an article-supporting arm, are
referred to collectively herein as a carrier.

Thereafter, the slide is actuated to an intermediate
position determined by engagement between fixed stop
means or abutments and in this position each article-sup-
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porting arm is positioned directly below an article to be
transported. At this time the slide 1s elevated causing
the activated article-supporting arms to engage the
articles and to lift them into clearance with respect to
the station at which they were supported. Thereafter,
the slide continues its stroke, bringing the supported
articles into position directly over the next succeeding
article supporting station. At this time the slide 1s Jow-
ered, depositing the articles on their respective stations
and moving the article-supporting arms into clearance
with respect to the articles. On the return stroke abut-
ment means are provided which return all of the carri-
ers including the sensing bar segments to initial position.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary side elevational view of the
transfer apparatus.

FIG. 2 is a fragmentary plan view of the apparatus
shown in FIG. 1.

FIG. 3 is a fragmentary end view of the apparatus
shown in FIG. 1.

FIGS. 4 and § are views similar to FIG. 1, showing
parts in different operating positions.

DETAILED DESCRIPTION

The conveyor in the present case is intended to main-
tain a supply of articles such for example as cluster gears
indicated at W, and to advance them longitudinally of a
stationary support frame 10 including bars 12 carrying
support plates 14 provided with notches 16 constituting
locating means which define the various stations.

Mounted for longitudinal movement relative to the
frame 10 is a slide 18 having a bracket 20 rigidly at-
tached thereto and connected to a piston rod 22 con-
nected to a piston (not shown) located within a cvlinder
24, the cylinder being pivoted for swinging movement
in a vertical plane to accommodate vertical movement
of the slide 18 as will subsequently be described.

Connected to the slide 18 is a segmented sensing bar
composed of a multiplicity of end abutting segments 26.
Each of the segments is provided with obliquely sloped
ends 28 and adjacent ends of adjacent segments are
engageable so that movement of any particular segment
upwardly and to the left, as seen in FIG. 1, will simtlarly
displace all of the segments to the left of the aforesaid
particular segment.

The means mounting the individual segments for
movement comprise a parallel linkage in which the link
at the forward end of each segment 26 is designated 30
and a compound link 32 is provided adjacent the rear
end of each segment 26. The link 30 has a pivot mount-
ing 34 which connects it to the shde 18 and 1t is fixedly
connected to a shaft 36 which extends to the opposite
side of the slide 18 and there connects to a similar link
38 which however differs from the link 30 in that it 1s
provided with an arm 40 carrying a roller 42 for a pur-
pose which will presently be described.

The compound link 32 is provided in pairs at opposite
sides of the slide 18. The link which produces the paral-
lel motion of the segment 26 extends between a pivot
mounting 44 between the link and the shde 18, and a
pivot mounting 46 which connects the link to the bar
segment 26. In addition, the compound links 32 com-
prise arms 48 which extend forwardly when the bar
segments 26 are in their lower forward position. Upon
actuation of the bar segments, the parallel links 30 and
32 swing through an angle of approximately 90° and the
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arm 48 moves to the vertically extending position illus-
trated in full lines in FIG. 4. Each of the arms 48 is
provided with a recess or notch 50 shaped to interfit
with an appropriate portion of the workpiece W.

The for operating the selected bar segments 26 in
accordance with the condition of the work stations 16
will now be described.

Associated with each station 16 and pivoted to the
frame 10 is a compound lever including a normally

upwardly extending arm 52 which is pivoted to one of 10

the frame bars 12 as indicated at 54. Connected to the
pivot 54 is a second arm 56 which includes a shoulder 60
engageable with a shoulder 58 so that as the arm 52 is
rotated in a clockwise direction by movement of a
workpiece into the associated station, engagement be-
tween the shoulders 58 and 60 causes the depending arm
36 to be swung clockwise upwardly to a clearance or
idle position. Thus, if all of the stations on the conveyor
are occupted by a workpiece, all of the sensing arms 56
are elevated into idle position and reciprocation of the
slide 18 does not effect movement of any workpiece.

However, if any station on the conveyor is empty, the
arm 56 will depend from its pivot connection 54 and
will assume a position in which its lower end engages a
fixed abutment 62. Upon forward movement of the slide
18 a roller 64 carried by the link 30 engages the vertical
surface of an abutment block 66 carried by arm 56 so
that continued advance of the slide 18 forces the roller
to move vertically and causes the link 30 to turn coun-
terclockwise about the pivot 34. The parts are dimen-
sioned such that sufficient advance of the slide 18 OC-
curs to effect 90° rotation of the link 30. Due to the
parallel linkage arrangement, this movement of the link
30 is accompanied by corresponding movement of the
links 32 and a movement of the bar segments 26 first
upwardly and then rearwardly. This movement in turn
effects rotation of the arm 48 of the compound link 32 to
the full line position illustrated in FIG. 4.

Forward movement of the slide 18 is accomplished
by the admission of hydraulic fluid to the cylinder 24
and control of the flow of fluid to and from the cylinder
1s effected by suitable solenoid-actuated valve means
(not shown). The stroke of the slide 18 is sufficient to
permit the just described movement to set the work-
supporting lever arms 48 in upright position and there-
after to effect the required travel from station to station.
For example, if the stations are located 12 inches apart
It s convenient to provide for an initial movement of 4
inches, after which the work-supporting arms are ele-
vated by mechanism presently to be described, and
thereafter the workpieces are advanced 12 inches to the
next successive station.

In order to insure exact location of the work-support-
ing arms 48 directly beneath the workpieces W when
they are elevated, a dog 68 is provided which is pivoted
to the slide 18 as indicated at 70. The dog 68 is freely
movable i a counterclockwise direction from the pOSi-
tion shown in FIG. 1, but its rotation in the opposite
direction from this position is prevented by a plate 72
fixed to the dog 68. Fixed to the frame 10 is a stop roller
74 which is engageable by a vertical surface 76 pro-
vided on the dog 68. Accordingly, when hydraulic fluid
Is admitted to the cylinder 24 in the proper direction,
the slide 18 moves to the right until this movement is
arrested by engagement between the surface 76 and the
roller 74,

The slide 18 is supported on a plurality of trans-
versely extending rollers 78 carried by an arm 80 of a
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lever 82, the other arm 84 of which is connected to a
piston rod 86 extending from a piston located within a
second cylinder 87. A plurality of supporting rollers 78
are provided and the arms 80 supporting these rollers
are connected by suitable linkage (not shown) so that
the slide 18 may be elevated vertically while maintained
in strictly horizontal relationship. Vertical movement of
the slide 18 elevates the dog 68 to a position above the
roller 74 and hence permits further movement of the
slide 18 to the right. At the same time this vertical
movement of the slide results in the work-supporting
arms 48 engaging the workpieces W at the appropriate
stations. Thereafter, suitable limit switches are actuated
by upward movement of the slide 18 and movement of
the slide to the right to the end of the stroke is initated.
At the end of the stroke, lever 82 is reversely actuated
by its piston and cylinder means, and the slide 18 is
accordingly lowered to its lowermost horizontal pOsi-
tion. This will result in depositing the workpiece at the
next staton.

In order to restore the transfer mechanism for a sub-
sequent sensing and work-lifting and carrying opera-
tion, means are provided for shifting all of the bar seg-
ments 26 forwardly and then downwardly to the initial
position illustrated in FIG. 1. For this purpose, the
roller 42 carried by the arm 40 of each of the bar seg-
ments 1s movable into engagement with a dog 88 which
s pivoted to the frame 10 as indicated at 90 and which
In this position engages a fixed stop 92. The dog 88 has
an inclined surface 94 engageable by the roller 42 and as
the slide 18 moves to the left the roller 42 engages the
surface 94 swinging the associated links 30 and 38 as
well as the parallel links 32 and the bar segments 26
upwardly and to the right relative to the slide 18, thus
restoring the parts to the initial position. A second dog
96 1s pivoted to the frame 10 as indicated at 98 and has
an inclined surface 100 engageable by the dogs 42 on
downward movement so as to control this movement in
timed relation to movement of the slide 18. Otherwise,
as the bar segments reach overcenter position they
would drop into engagement with the slide 18 by grav-
ity. If the carrier at a particular station has not been
activated, roller 42 moves torwardly against lever 88
and swings it away from stop 92. The roller returns
below lever 96, and swings lever 96 away from its stop
101. Dogs 88 and 96 are provided in association with
each station.

To cushion the impact when segments 26 are moved
to the left relative to slide 18, resilient buttons 102 of a
suitable material such for example as urethane, are pro-
vided in recesses in the upper surface of the slide 18.
The buttons extend slightly above the surface and are
engaged by the underside of the bar segments 26.

From the foregoing it will be observed that the me-
chanical movement of parts is effected by controlled
operation of only two power cylinders 24 and 87. The
actual timing and sequence of the movements may be
accomplished by solenoid-actuated valves (not shown),
the control of the solenoids being effected by limit
switches. On the initial stroke of the slide 18, a Iimit
switch LS1 is operated as the dog 68 engages the stop
roll 74, which will have the effect of operating a sole-
noid-controlled valve to close both the inlet and outlet
ports of the cylinder 24. This will insure that the slide 18
remains in the position which aligns all of the activated
carriers 48 with the associated workpieces W. The limit
switch LS1 also at the same time actuates the solenoid-
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controlled valve connected to the cylinder 87 to effect
upward movement of the slide 18.

Similarly, a limit switch LS2 is operated as the shde
18 reaches its elevated position, which shuts off flow of
fluid to the cylinder 87 and readmits fluid under pres-
sure to the cylinder 24 in a direction to continue the
feeding stroke of the slide 18.

A third limit switch L83, in position to be engaged as
the slide 18 reaches its furthermost position to the right
as seen in FIG. 1, closes both the inlet and outlet ports
to the cylinder 24 and at the same time operates the
valve in control of the supply of fluid to the cylinder 87
so as to cause the slide 18 to move to its lowermost
position.

A fourth limit switch LS4 is operated as the slhde
reaches its lowermost position and has the effect of
closing the valve supplying fluid to the cylinder 87 and
admitting fluid to the opposite end of the cylinder 24 to
effect a return stroke of the slide 18. If desired, the shde
18 may reciprocate continuously, in which case return
movement of the slide 18 to its initial position may trip
a limit switch operating the solenoid-controlled valve
connected to the cylinder 24 to initiate a second cycle.

The drawings and the foregoing specification consti-
tute a description of the improved accumulating lift and
carry conveyor in such full, clear, concise and exact
terms as to enable any person skilled in the art to prac-
tice the invention the scope of which is indicated by the
appended claims.

1 claim:

1. An accumulating conveyor comprising an elon-
gated frame having a multiplicity of equally spaced
work support stations, a slide movable longitudinally of
said frame, means for reciprocating said slide in back
and forth strokes having an amplitude exceeding the
spacing between stations, means for elevating and low-
ering said slide, a plurality of individually movable
carriers on said slide, abutment means acting between
each pair of adjacent carriers operable on movement of
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any one of said carriers from an idle to a feed position to 40

move all carriers to the rear of said one carrier to feed
position, a control arm carried by said frame at each
station having a cam normally in operative position but
movable by a workpiece at such station to inoperative
position, an element connected to each carrier engage-
able with the associated control arm cam when the
control arm is in operative position to shift the associ-
ated carrier to feed position beneath its associated sta-
tion during initial movement of said slide in feed direc-
tion from a starting position to an intermediate position
in which the carriers in feed position are directly be-
neath workpieces at the associated stations, means for
actuating said slide elevating and lowering means to
elevate said slide and carriers at said intermediate posi-
tions to cause said carriers to lift the workpieces at the
associated stations, means for thereafter actuating said
slide-reciprocating means to continue advance of said
slide to advance the workpieces lifted by said carriers to
the next station, means for thereafter actuating said slide
elevating and lowering means to lower said slide to
deposit workpieces at said next station, means for there-
after actuating said slide-reciprocating means to return
said slide to initial position, and means engageable with
said carriers to return said carriers to idle position dur-
ing return movement of said slide.

2. An accumulating conveyor as defined in claim 1 1n
which said carriers each comprises an elongated mem-
ber having a length equal to the spacing between sta-
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tions, and which includes parallel links pivotally sup-
porting said members on said slide, one of said hnks
having an arm movable to upwardly extending feed
position and having a work support configuration at 1ts
upper end.

3. An accumulating conveyor as defined in claim 2 in
which said links are movable through an arc of approxi-
mately 90° through an upwardly extending vertical
position upon forward movement of said slide-follow-
ing engagement between the elements associated there-
with and said cams.

4. An accumulating conveyor as defined in claim 3 in
which said means for returning said carriers to idle
position comprise movable cams, and abutment means
holding said movable cams in operative positions during
return movement of said shde.

5. An accumulating conveyor as defined in claim 4,
said movable cams comprising pivoted arms movable
by said carriers to inoperative position on forward
movement of said slide.

6. An accumulating conveyor as defined in claim 4 in
which said carriers move overcenter during movement
between idle and feed position, and means to control
movement of one portion thereof in timed relation to
movement of said slide.

7. An accumulating conveyor as defined in claim 1
comprising abutment means acting between said slide
and said frame to terminate advance of said shide with
said carriers directly beneath associated stations, said
last mentioned abutment means being shaped to disen-
gage upon elevation of said shde.

8. An accumulating conveyor as defined in claim 7 in
which said elements engageable with said control arm
cams are movable upwardly by upward movement of
said slide to positions above said cams to provide for
further forward movement of said shde.

[9. A lift and carry conveyor comprising an elon-
gated stationary frame providing a series of equally
spaced article-supporting stations, a slide movable lon-
gitudinally of said frame, mechanical article-sensing
devices on said frame at each station, individually mov-
able article carriers on said slide movable between idie
and feed positions, one-way positive acting mechanical
means acting between each pair of adjacent carriers
operable when any one carrier is shifted to feed position
to move all carriers to the rear of said one carrier to feed
position an element on each carrier engageable with the
article-sensing device at the empty station to which said
carrier can deliver an article and operable through said
positive acting means to move said carrier to feed posi-
tion and to move all carriers to the rear of the said
carrier moved to feed position. }

[10. A conveyor as defined in claim 9, comprising
means for sequentially elevating said slide and carriers
while said carriers remain at associated stations to ele-
vate articles from support stations, advancing said slide
to move articles forwardly to the next succeeding sta-
tion, lowering said slide and carriers to deposit articles
on the next succeeding station, and returning said shde
and carriers to initial position.}

[11. Mechanism as defined in claim 10, which com-
prises rigid abutment means operable on return move-
ment of said slide engageable with said carriers to shift
said carriers to idle position.}

[ 12. Mechanism as defined in claim 11, said abutment
means comprising guide means to control return move-
ment of said carriers in timed relation to movement of

said slide.}
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13. An accumulating conveyor comprising an elon-
gated frame having a multiplicity of equally spaced
support stations, a slide movable longitudinally and
vertically of said frame between an initial lowered return
position and an elevated advanced position, means for
reciprocating said slide in forward feeding and reverse
strokes having an amplitude at least as great as the spac-
Ing between said stations, means for elevating and low-
ering said slide, a plurality of carriers on said slide, each
of said carriers being independently movable on said
slide between idle and feed positions, abutment means
acting between each pair of adjacent carriers operable
on movement of any one of said carriers from an idle to
a feed position to move all carriers to the rear of said
one carrier moved to feed position bur not to so move
carriers forwardly of said one carrier, a control arm car-
ried by said frame at each station having a cam normally
In operative position but movable by a workplece at
such station to inoperative position, an element con-
nected to each carrier engageable with the associated
control arm cam when the control arm is in operative
position to shift the associated carrier to feed position
beneath its associated station during and as a conse-
quence of movement of said slide from said initial posi-
{ion, means for actuating said slide-elevating and lower-
Ing means to elevate said slide and carriers to cause the
carriers in feed position to lift the workpieces at the
assoclated stations, means for thereafter actuating said
slide-reciprocating means to advance the slide to ad-
vance the workpieces lifted by said carriers to the next
station, means for thereafter actuating said slide-elevat-
iIng and lowering means to lower said slide to deposit
workpieces at said next station and means for thereafter
actuating said slide-reciprocating means to return said
slide to said initial position, said carriers having means
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connected thereto effective to return all carriers in feed
position to idle position during reverse reciprocation of
said slide.

14. A lift and carry conveyor comprising: an elongated
stationary frame providing a series of equally spaced article
Supporting stations; a slide movable longitudinally of said

frame between an initial return position and an advanced
position; mechanical article sensing devices on said frame

at each station; individually movable article carriers on
said slide movable between idle and feed positions; actuat-
ing means including means bringing said carriers moved to

feed position into contact with said articles and elevating

articles from said supporting stations; said actuating means
also including means moving said siide, carriers, and ele-
vated articles forwardly to said advanced position to move
articles supported on said carriers to the next succeeding

stations, said actuating means further including means

lowering said carriers to deposit said articles on the next

succeeding stations, and said actuating means additionall y

including means moving said slide and carriers rearwardly
to sard initial position; one way positive acting mechanical
means between each pair of adjacent carriers operable
when any one carrier is shifted to feed position to move all
carriers to the rear of said one carrier to feed position while
not so maving carriers forward of said one carrier: an ele-
ment on each carrier engageable by movement of said slide

Jfrom said initial position with the article sensing device at

the empty station to which said carrier can deliver an arti-
cle and operable 10 move said carrier to feed position; said
one-way positive acting mechanical means acting to move
to feed position all carriers to the rear of the said carrier but
nol to so move carriers forward of said carrier; means for
moving said carriers to idle position during motion of said

slide from said advanced position.
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