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1 |

This invention relates to devices or apparatus
for use in conjunction with machines having air
controlled or actuated mechanisms or operating
univs. More particularly, the invention deals with
an automatically actusted mechanism controlling
actuation of said univs, primarily in maintaining
constant synchronized operation of all units of
the machine, and whereby in the event that one
unit fails te perform its normal function, the op-
eration of all units will he discontinued. Still
more particularly, the invention degls with a con-

10 Claims. (ClL 137—633)
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trol mechanism of the character described for au.

tomatically and successively starting operation of
the units of the machine.

The novel features of the invention will be best
understood from the following description when
taken together with the actompanying drawings,
in which ecertain embodiments of the invention
are disclosed, and in which the separate parts are
designated by suitable reference characters in
each of the views; and in which - |

Fig. 1 is a diasrammatic view illustrating a
control mechanism as applied to five units of 3
collating machine, -

- Fig, 2 iIs a detailed side view of the control
mechanism diagrammatically outlined in Fig, 1,

with parts of the construction broken away and
with parts in section. |
Fig. 3 is a view similar to Fig. 2, showing the
paris in g different position.
Fig. 4 is a section on the line 4—4 of Pic, 2.
Fig. 5 is a section on the Iine 5—5 of Fig. 2.
Fig. 6 is a plan view of the structure as shown
In Fig. 2, with parts of the construction in g, dif-
ferent position. |
Fig. 7 is a section on the broken line T—17 of
Fig. 3, with part of the construction broken away:
and | |
Fig. 8 is an enlarged sectional detailed view of

part of one of the machine units, indicating the

method of sheet pick-up and delivery of the suc-
tion wheel of the unit and to the delivery mechs,-
nism of the machine. |
In lustrating one adaptation and use of my
invention, I have shown the same applied to a
collating machine, as more fully and completely
described in my prior application Ser. No. 785,020,
filed November 10, 1947, now Patent No. 2,634,972
Issued April 14, 1953. To diagrammatically illus-

trate the operation of my Improved automatic:

control mechanism, I have indicated in Fig, 1 of
the drawing, at 8, {1, 12, 13 and | 4, the suction
sheet or workpiece pick-up wheels of five units

- of the machine, to deliver onto a constantly driven

belt or conveyor 15, collated sheets. ‘The first unit
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tively, the latter being controlled

'So that as each unit delivers itg

are employed, each unit ‘having

bloyed.

2

LA |

of the machine delivering a sheet, as at 16, the

second unit delivering a sheet, as at i1, upon a
previously delivered sheet I8, a sheet 18 delivered
upon the previously delivered sieet i7, a sheet I8

‘Lpon a previously delivered sheet {8, and finally
& sheet 20 upon a previcusly delivered sheet (9,

$0 that the conveyor will deliver from vhe end of
a machine onto s suitable receiver, five sheets,
disposed one upon the other. |
At 2i, I have diagrammatically outlined in Fig,
1 of the drawing, my automatic control mecha-
nism, which is shown more in detail in Figs. 2 to
8 Inciusive, the mechanism 21 having five suction
pipes or tubes 22, 23, 24, 25 and 28, directed to the
suction wheels 10 to {4 inclusive of the respective
units. At 27, in Fig. 1, T have diagrammatically
shown the control or slide valve of the mechanism
21, which is held and released by a pawl 28, the
latter being tripped Ry a trip rod 29, having at the
end adjacent the pawl 28, ' |
which is raised to inoperative position in setting
the machine in operation and then lowered to
the operated position, shown in Fig, 1. Spaced
along the rod 29, at each of the machine units,
controlled by the wheels i to {4 inclusive, are
bevelled blocks 31, 32, 33, 34 and 35, engaged by
actuating plungers §6, 37, 38, 39 and 40 respec-
by dogs 41, 42,
43, 44 and 45, operated through sheet delivery
mechanism of the separate units of the machine,
sheet, the dogs
aI'e moved into an inoperative position with re-
Spect to said plungers, but should a sheet fail to
be delivered by any one of the units, the dog will
assume the full line position as shown, and be
moved downwardly to move the bar 29 to the -
right, tripping the pawl 28 to release or free the
slide valve 21. All of this cperating mechanism,
Which is only diagrammatically shown in Fig. 1,
Is fully and completely disclosed in the applica-
tion hereinbefore mentioned It will here be un-
derstood that my improved control inechanism is
adapted for use in controlling any type and kind
of machine operation where a plurality of units
| air actuated
means under the control of the mechanism em-
Turning now to Figs. 2 to 3 inclusive, it will ap-
bear that the mechanism 21 comprises g, suitable
block or frame 46, having a raised wall Pportion
41, in which is arranged o bearing 48 for a crank
shaft 49. The block or Irame, forwardly of the

raised portion has an elongated fiat platiorm 50,

flanged channe]

to the outer edge portion-of which is secured a
forming rail 51, forming an elon-
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gated channel on the platform for guiding the
slide valve 27T thereover. The block or frame 46
has at one end portion thereof, five equally spaced
apertures opening through the platform 30, these
apertures being shown at 52, 53, 54, 55 and 96, In
Pig. 3 of the drawing. The pipes or tubes 22 to 26
communicate with said apertures successively, as
will clearly appear in said figure, and also com-
municating with said apertures are suction tubes
leading to independent suction creating devices,

not shown, the latter tubes being shown at 51, 38,
59, 60 and 61, In Fig. 3.

o

At this time, it will be apparent that in Fig. 3,
the slide valve 27 is shown in iis inoperative posi-
tion, exposing all of the apertures 52—55, thus no
suction will prevail in the tubes 22 to 25 respec-
tively. However, as each aperture 52—56 1s suc-
cessively closed by the slide valve, in operation
thereof as later described, suction will be created
in the successive pipes Or tubes 22 to 26 to auto-
matically put the suction wheels 10—i4 into oper-
ation, thereby starting sheet pick-up operation
of each unit of the machine.

Considering Fig. 6 of the drawing, it will appear

that the surface of the frame, or part of the 2

frame, has an elongated recess £2 in which 1S
arranced a spring 63 secured to a post 64 at one
end of the recess and to the slide 27, as indicated
at 65. The spring §3 normally supports the slide
97 in inoperative position shown in Fig. 3, with
one end of the slide up against a cushioning stop
66. The upper surface of the slide has at one end,
2 noteh 87 adapted to be engaged by the pawl 23,
to hold the slide in operative position, as SEell
in Fig. 2, and a series of other noiches G& are
provided in the surface of the slide to be engaged
by a gravity actuating catch 69 in holding the
‘glide in position in each step-by-step movement
thereof from the inoperative to the operative pesi-

tion. The catch 68 1s moved into a raised in- :

operative position by a cam portion 70 on the
slide when the slide reaches the position shown
in Fig. 2, and in this position, the catch is sup-
ported by a spring pressed hall T1, operating in
a recess 712 in the frame, as clearly seen.in Fig. o
of the drawing. The catch 69 1S released ifrom
this raised position and .moved into its free gravity
operating position on movement of the slide from
the operative, to the inoperative position by -a
cam or trip device 13, secured to the slide, and
which will appeay from a consideration of Fig. 3
of the drawing. -

Suitably spaced, and projecting from . the upper
surface of the slide 21, are a plurality of feed pins
14, 715, 16, 71T and 18. In the inoperative position
of the slide, the pin 74 is in & position adapied to
pe engaged by a manually and automatically
operated control pin 18§, movably supported in a
crank 80, secured to the shaft 49. The pin 19
has two annular grooves 81 and 82 adapted to be
engaged by a spring actuated button or finger 83,
in supporting the pin 79 1n the operative position
shown in Fig. 4, as well as in the inoperative posi-
tion shown in Fig. 6.

In starting the machine, the pin 13 is moved
inwardly by hand to the operative position shown
in Fig. 4, then upon each complete revolution of
the crank 80, the pin 79 will engage successive
pins 14 to 18, advancing the slide step-by-step In
successively closing the aperture h2—56 and suc-
cessively causing suction to be created in the tubes
n9__28 in starting sheet pick-up operation of the
‘wheels 10—i4. When the slide reaches its fully
operated position, as s€€n in Fig. 2, a cam block
34, on the slide, is brought into position to he
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encaged by the pin 79 to automatically move the
pin from the operative nosition shown In Fig. 4,
to the inoperative position shown in Fig. 6, thus
moving the pin out of the path of the pins 14—18
and allowing the latter, including the slide 21,
to move from the position of Fig. 2, to the position

of Fig. 3, notwithstanding the constant rotation

of the crank 80.

Returning for a moment to Fig. 1 of the draw-
ing, here is diacrammadtically indicated at 85, the
main drive shaft of a machine, from which the
helt (15 is driven, as well as the various mecha-
nisms of the respective units of the machine, and
also driven from the shaft 85 through a chain
indicated in dot and dash lines at 8§ in Fig. 1,
and shown in full lines in Fig. 3, passes over 4
sprocket 87 on a driven shaft 88. The shaft 88
i« mounted in the block or frame 46 and on this
<haft is a gear 89 which meshes with a gear 30
on the crank shaft 49, as most clearly shown 1n
Fie. 7 of the drawing.

The pawl 28 has two evtending fingers or arms
98’ and 26’7’ the first being adapted to be en-
caged by the trip or release rod 29, or the exten-
sion 39 thereon, and the latter heing engaged by
the spring 8i, suitably supported in the frame,
as seen at §2. The spring 91 normally supports
the pawl in an operative position, as seen in ¥ig. 2,
in enecagement with the notch 61 or against a
suitable stop, as at 93.

Turning now to Fig. 8 of the drawing, here 1s
shown somewhat more in detail, part of one of
the units of the machine, for example, the unit
having the suction wheel 10. Each wheel has &
saries of suction Passages 94 opening through the
periphery thereof, which communicate with cor-
responding passages 59 opening thrcugh one side
of the wheel and adapted to recister with the re-
spective tubes, as for example, the tube 22. The
wheels, as at 10, are mounted on shafts 86 suit-
ably driven from the drive shaft 85, so as o orer-
ate one revolution in each complete revolution of
the machine or of the crank 80. Arranged adja-
cent each wheel is means for supporting a stack
or pile of sheets, as at {6/, in Fig. &, so as to con-
stantly maintain uppermost sheets of the pile In
close proximity to the wheel 10 to be picked-up
by suction through the passages a4 and feeding
the sheets one at a time to sheet delivery means
vartially shown at 97 In Pic. 8. At 98 is shown &
suide plate against tae undersurface of which the
sheet is fed to the delivery 81 to pass dowIn over
a, delivery belt 99 and guided onto the belt, as well
as over the belt by a finger 100. At {01 is shown
a spring finger controlled by a manually adjusted
screw 102 to gauge thickness of a sheet passed

through the delivery 91 for ultimate transmission

or placement onto the conveyor (5. The delivery
97 also includes other means, not shown, which
controls operation of the dog 41, s0 that if a sheet
ia not delivered by the delivery 97-onto the .con-
veyor 15, the dog will be maintained in its full
line position shown in Fig. 1, causing the pawl 28
to be tripped and the slide 27 released ior auto-
matic movement from the position shown -in
Fig. 2, to that shown in Fig. 3. Of course, each
unit of the machine is of similar construction, and

therefore, no further detailed description or show-

ing is necessary. The sheets from the pile are
further guided to the belt 81 by a series of guide
fingers (03, nofe ¥ig. 8, and adjacent the guide
fingers is part of an air blast nozzle 104 for flut-
tering the uppermost sheets to facilitate pick-up
by the wheel i0. 7The number of suction pas-
sages 94 provided in the periphery of the wheel 40
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Is sufficient to pick-up and feed an uppermost
sheet to a point of engagement Ry the delivery 91,
thereafter a blank surface of the wheel will pre-
vail and the suction tube 22 will he expesad to
atmosphere in registering with g circumferential
exhaust passage {05 in the surface of the wheel.
It will be apparent that in the rofation of each
wheel, a sinigie sheet is picked-up and then deliv-
cred onio the conveyor, thus producing the result
which is diagrammatically illusirated in Fig, 1,
the belt or conveyor {5 being actuated at such
speed as to bring successive sheets in position to
receive the deposit of sheets of tha next adjacent
unit travelling from right to ieft, as appearing in
Pig, 1,

My improved control mechsnism brovides a
simple and substantially foolproof means for con-
trolling operation of a machine ecmploying a pre-
determined numkbker of air or Pheumasically actu-
ated or controlled units, and is particularly ap-
plicable to machines such as collating machines,
wherein it is desirable to stop operation of the
machine when any unit of the machine fails to
perform ifs intended function or operation. Im
an Instent, the controlling element or slide valve
of the mechanism is released, thus stopping cper-
ation of each unit of the machine. At the same
time, the drive mechanisim of the machine is not
necessarily stopped, so that the instant the par-
ticular unit of the machine is rendered cperabile,
vy an operator, the continued operation of the
machine can be performed without any appre-
clable delay in machine operation. Thig latter
is extremely desirable whers owvput of the ma-
chine is an important factor.

Aside from the manual operation of the pin 78
and of the extension finger 38, the control mech-
anism is automatic in operation. 'Tihe extension
inger 38 is employed s0 as to facilitate successive
starting of units of the complete machine and to

Lol

avold tripping of the pawl, particularly when the-

slide reaches its last stage of operation, as shown
in Fig, 2.

Having fully described my invention, what I

claim as new and desire to secure by Letiers
Patent is: - |

1. A control device for mechanism of the class
aescribed, said device comprising a frame having
2 plurality of spaced pneumatic passages. suction
tubes communicating with said passages, each of
said passages being normally open to atmosphere,
& control valve mounted in said frame, means
actuating said valve intermittently to close said
passages successively, means retaining the valve
In successive passage closing positions, means en-
gaging the valve to held the same in operative
position for closing all of said passages, and trip-
ping means for causing said valve holding means
te be withdrawn, thereby releasing said vaive for
movement into inoperative position for opening
alil of said passages to atmosphere simultaneously.

2. A control device for mechanism of the class
described, said device comprising a frame having
a plurality of spaced pneumatic passages, suction

tubes cornmunicating with said passages, each of

Sald passages being normally open tc atmosphere,
a control valve mounted in said frame, means
actuating said valve Intermittently to close said
passages successively, means retaining the valve
in successive passage closing positions, means en-

gaging the valve to hold the same in operative

position for closing all of said passages, tripping
means for causing said valve holding means to be
withdrawn, thereby releasing said valve for move-
ment into inoperative position for opening all of
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sald passages to atmosphere simultaneously, and
means moving and holding the valve normally in
inoperative position. - S

3. A control device for mechanism of the class
described, said device comprising a frame having
a plurality of spaced pneumatic passages, suction
tubes communicating with said passages, each of
sald passages being normally open to atmosphere,
a control valve mounted in said frame, means
actuating said valve intermittently to close said
passages successively, means retaining the valve
In successive passage closing positions, means en-
gaging the valve to hold the same in operative

Pposition for closing all of sald passages, tripping

means for causing said valve helding means to be
withdrawn, thereby releasing said valve for move-
ment into inoperative position for opening all of
said passages o atmosphere simultaneously,
means moving and hcolding the valve normally
In inoperative position, and means moving the
first named valve retaining means into inopers-
tive position on completion of movement of the
valve into final operative position. |

4. A control device for mechanism of the class
described, said device comprising a frame having
a plurality of spaced pneumatic passages, suction
tubes communicating with said passages, each of
said passages being normally open to atmosphere,
a control valve mounted in said frame, means
actuating said valve intermittently to close said
DasSages successively, means retaining the valve
In successive passage closing positions, means
engaging the valve to hold the Same in operative
position for closing all of sald passages, tripping
means for causing said vaglve holding means to
be withdrawn, thereby releasing said valve for
movement into inoperative position for opening
all of said passages to atmosphere simultane-
ously, means moving and holding the valve nor-
mally in inoperative position, means moving the
first named valve retaining means into inopera-
tive position on completion of movement of the
valve into fnal operative position, and manually
actuated means controlling operation of said sec-
ond named means. | | -

9. A control device for mechanism of the class
described, said device comprising a frame having
a plurality of spaced pneumatic passages, suction
tubes communicating with sald passages, each of
sald passages being normally open to atmosphere,
a control valve mounted in said frame, means
actuating said valve intermittently to close said
passages successively, means retaining the valve
In successive passage closing positions, means
engaging the valve to hold the same in operative
position for closing all of said passages,
means 1or causing said valve holding means to be
withdrawn, thereby releasing said valve for move-
ment into Inoperative position for opening all of
sald passages to atmosphere simultaneously,
means moving and holding the valve normally in
Inoperative position, means moving the first
named valve retaining means into inoperative
Dosition on completion of movement of the valve
into final operative position, manually actuated
means controlling operation of said second named
means, and means on saiq valve automatically

- Inoving said manually actuated means into inop-

erative position upon movement of the valve into
its final operative position. | . -

6. A valve control station for mechanisms of
the class described, said station having a series

- of passages normally exposed to atmosphere, suc-

B tion tubes

75

| communicating 'with'ﬁs_a_,id_ passages, a,
valve _diqused for travel from an inoperative
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position step by step to successive positions cover-
jng said passages one after another until said
valve occupies a final operative position in which
all of said passages are covered and closed 1o
atmosphere, means for holding said valve at rest
in said operative position, tripping means for
releasing said holding means, and means to then
move the valve in a single motion to its inopera-
tive position for opening all of said passages to
atmosphere simultaneously.

7 A valve control mechanism having a series
of passages normally exposed to atmosphere, said
mechanism comprising a frame in which saild
passages are arranged, suction tubes coupled with
the frame and communicating with said passages,
a slide valve mounted in the frame and movable
from an inoperative position step by step to suc-
cessive positions covering said passages one after
another until said valve occupies a final operative
position in which 211 of said passages are covered,
a crank shaft rotatably mounted in the frame,
a crank on said shafi, a plurality of projections
spaced longitudinally o1 said valve, a pin on said
crank adapted to be manually moved into posi-
tion to engage the projections on the valve in the
step by step movement of the valve into operative
position, and means encaging the valve t0 hold
the same in operative position.

8 A valve control mechanisn having a series
of passages normally exposed to atmosphere, said
mechanism comprising a Irame in -which sald
passages are arranged, suction tubes coupled with
the frame and communicating with said passages,
a.slide valve mounted in the frame and movable
from an inoperative position step by step to suc-

b ]|

10

15

20

25

30

cessive positions covering sald passages one after

another until said valve occupies & final operative
position in which 211 of said passages are covered,
o crank shaft rotatably mounted in the frame,
a crank on said shaft, a plurality of projections
spaced longitudinally of said valve, a pin on said
crank adapted to be manually moved into posi-
tion to engage the projections on the valve in the
step by step movement of the valve into operative
position, means engaging the valve to hold the
same in operative position, tripping means to
release said holding means, and means to then
move the valve in a single movement into inoper-
ative position for opening all of sald passages to
atmosphere simultaneously.

g A valve control mechanism having a series

8

of passages normally exposed to atmosphere, sald
mechanism comprising g frame in which said
passages are arranged, suction tubes coupled with
the frame and communicating with said passages,
o slide valve mounted in the frame and movable
srom an inoperative position step by step to suc-
cessive positions covering said passages one after
another until said valve occupies a final operative
position in which all of said passages are covered,
o erank shaft rotatably mounted In the frame,
o crank on said shaft, a plurality of projections
spaced longitudinally of said valve, a pin on said
crank adapted to be manually moved into posi-
tion to engage the projections on the valve in the
step by step movement of the valve into operative
position, means encaging the valve to hold the
same in operative position, and means O said
valve for movement of the manually actuated pin
of said crank into inoperative position with
vespect to the valve projections upon completion
of movement of the valve into operative position.

10. ‘A control device for mechanisms of the
class deseribed, said device comprising a frame
having spaced suction tubes, the frame having
passages in communication with said suction
tubes, said passages being normally exposed to
atmosphere through a straight flat surface of said
frame, means slidably mounted on said flat sur-
race for covering said passages one at a time until
the passages communicating with all of said tubes
are closed in the final operative position of said
means, and means releasing said covering means
far movementi into inoperative position, opening
21l of said passages to atmosphere.

WILLIAM M. KELLY.
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