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This invention relates to a pile elevator or
sheet, handling mechanism and more particularly
to a detector device for such mechanism, which
is adapted to be actuated by the sheets, to control
the vertical movement of the elevator to main-
tain the top of the pile of sheets at a predeter-
mined level.

The invention is particularly adapted for use
with sheet delivery mechanisms associated with
printing machines wherein printed sheets are
delivered to and deposited on a pile of sheets
supported on a suitable platform that is auto-
matically lowered as the height of the pile of
sheets increases, and the invention is also adapt-
ed for use with sheet feeding mechanisms for
printing machines wherein printed sheets are re-
moved from a pile of sheets supported on a plat-
form which is automatically elevated as the
height of the pile decreases.

It has been the practice in the past to provide
a mechanism to control the pile elevator by a
detector device including a finger or like sheet

engaging member, arranged to intermittently '

engage the upper surface of the topmost sheet of
the pile. It has been found undesirable in many
instances, to have anything touch the upper sur-
face of a printed sheet, due to possible interfer-
ence with a sheet being delivered to the pile,
blurring of moist ink on the printed sheet, wrin-
kling of the sheet, or damage to the surface finish
thereof when it is engaged by such a member.

One of the objects of this invention is to pro-
vide an improved detector device for a sheet de~
livery or a sheet feeding mechanism.

Another object is to provide a detector device
for a sheet delivery or sheet feeding mechanism,
which is adapted to be engaged and actuated by
the edges of the sheets present on the pile, to
control the pile raising or lowering mechanism.

A further object is to provide an improved de-
tector device for a sheet delivery or sheet feed-
ing mechanism, which includes a member po-
sitioned to be engaged by the edges of the sheets
on a pile carried on a movable support or elevator,
and which is movable by the edges of said sheets
to control means to raise or lower the elevator.

It is also an object of this invention to pro-
vide a detector device for a sheet delivery or
sheet feeding mechanism, of generally improved
construction, whereby the same will be simple,
durable and inexpensive in construction, as well
as convenient, practical, serviceable and efficient
in its use. ) '

With the foregoing and other objects in view,
which will appear as the description proceeds,
the invention resides in the combination and ar-
rangement of parts, and'in the.details of con-
struction hereinafter described and claimed, it
being understood that various changes in the
precise embodiment of the invention herein dis-
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closed may be made within the scope of what is
claimed without departing from the spirit of the
invention.

Preferred embodiments of the invention are
illustrated in the accompanying drawings,
wherein:

Figure 1 is a side view of a sheet delivery mech-
anism embodying the features and principles of-
this invention and from which unessential details
of structure have been omitted for the sake of
clearness;

Figure 2 is a top plan view of the parts shown
in Figure 1; -

Figure 3 is an enlarged view showing the im-
proved detector device of the invention as ap-

‘plied to a sheet delivery mechanism;

Figure 4 is a face view of the detector device
looking in the direction of arrow 4 in Figure 2;

Figure 5 is an enlarged side view of the pile
elevator mechanism and the parts controlled by
the detecting device of this invention; and

Figure 6 illustrates an arrangement of the de-
tector for use when the invention is applied to a
sheet feeding mechanism.

The delivery mechanism selected to illustrate
the features and principles of this invention is of
the well-known type in which a sheet carrying
element in the form of a chain {1, illustrated for
the sake of clearness in the drawings, by a dot
and dash line (see Figure 1), and having sheet
gripping means 12 thereon, is led over sprockets
13, 14, 15 and 186, also illustrated by dot and dash
lines. The chain 11 is driven by the sprocket 13,
the shaft 17 of which is driven through a gear 18
from any suitable source such as an electric motor
(not shown) or a rotating part of the printing
machine with which the delivery mechanism is
associated. The chain 11, by means of the sheet
gripping members 12, carries sheets 19 to a pile 21
thereof supported on and carried by a movable
sheet supporting or receiving platform 22, the
sheets {9 being released from the members 12
in the usual manner and laid upon the pile 21
between opposing sheet edge guiding plates 23

= and 24 which act in the usual manner to jog the

sheets into alignment. The sprockets 13, (4, 15
and 16 are supported by and are disposed between
a pair of spaced apart machine frames 25.

The pile elevator or platform 22 is arranged to
be raised and lowered by an electric motor 26
through suitable speed reduction gearing asso-
ciated with the motor 26 and disposed in a gear
box 21. A shaft 28 driven by the motor 26
through the gears in the gear box 21 has a gear
29 secured thereon which is in constant mesh
with the gear 31 loosely mounted on a cross shaft
32. A movable motor drive clutch part 33 keyed
to the shaft 32 (see Figure 2) is arranged to be
moved into clutching engagement with a corre-
sponding clutch part 34 formed on the hub 35
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of the gear 31. The shaft 32 extends between
and beyond each of the frames 2§ and has a worm
gear 36 on each end thereof. Each worm gear 36
is in mesh with a worm wheel 37 (see Figure 1)
secured on a shaft 88 which extends along the
outside of the adjacent frame 25. Each shaft 38
has a sprocket 39 secured thereto at each end
thereof over which a chain 41, indicated by a
dot and dash line, is'led and is connected to one
end of each of a pair of bars 42 and 43 which
carry the platform 22, whereby operation of the
motor 26 will raise or lower the platform 22 when
the clutch parts 33 and 34 are engaged.

A movable machine drive clutch part 44 is
keyed to the shaft 32 adjacent a toothed ratchet
wheel 45 (see Figure 2) loosely mounted on the
shaft 82, and is adapted to be moved into clutch-
ing engagement with a corresponding clutch part
46 formed on the opposing face of the ratchet
wheel 45 whereby the shaft 32 will be rotated to
lower the table 22 when the ratchet is rotated,
due to engagement of the clutch parts 44 and 486.
The motor drive clutch parts 33 and 44 are ar-
ranged to be moved by a rod 47 extending be-
tween and slidably supported by the frames 23,
by being connected to the rod by arms 48 and
49. The arrangement is such that either pair of
corresponding clutch parts may be clutched to-
gether when the other pair is in unclufched
position or both pairs may be in neutral position,
as shown. )

The platform carrying the pile of sheefs can
thus be raised or lowered by means of the mo-
tor, and in the use of the device, with a delivery
mechanism, the pile to which the sheets are
delivered may be lowered by the operation of
the machine. Similarly, in the use of the device
with a sheet feeding mechanism, the pile of
sheets may be raised by operation of the machine
when the height of the pile is reduced by the

removal of the sheets.

The ratchet wheel 45 is adapted to be rotated
in synchronism with the printing machine from
the sprocket (8, which is driven through the
chain 1! from the driven gear (8. A gear 51
secured on 2 shaft 52 of the sprocket i5 is in
mesh with a gear 53 secured on a crank shaft
54 which has a crank arm 55 secured thereto.
A link 56 is connected to the arm 55 and to a
link 57 at the end of a swingable arm 58, used
‘also for other purposes. The link §7 is con-
nected to an arm 59 mounted on the cress shaft
32 and which carries a pawl 61 (see Figures 1
and 5) adapted to engage the teeth of the
ratchet wheel 45. The pawl 61 is swingably
mounted on a stud 62 and is provided with a
rearwardly extending lug 63 which is adapted to
be engaged by the end of a catch-arm 64 to hold
the pawl 6f out of operable engagement with
the teeth of the ratchet wheel 45 when it is
swung into position through the intermediary of
the crank arm 55 and disposed in the path of
movement of the lug €3, on the pawl 61.

The catch-arm 64 is swingably mounted on a
stud shaft 65 and has an arm 66 extending there-
from, which arm 66 is connected by a rod 87 to
the end of an arm 68 (see Figure 1) secured on
a rock shaft 69. The shaft 69 is arranged fo be
rocked once every revolution of the ecrank shaft
54 by means of a cam 7i, secured on and rotat-
ing with the shaft 54, through an arm 12 secured
on the shaft 63 and having a roller 13 at its end
in position to be engaged by a high cam surface
14 on the cam Ti. Action of the cam Tl on the
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catch-arm 64 swings it out of the path of the
lug 63 whereby the pawl 6f may rotate the
ratchet wheel 48.

- 'The rock shaft 69 also has an arm 715 secured
thereto and which is connected by a rod 16 to
an arm 711 pivoted adjacent the sheet guide
plate 23. The arm 17 is swingably mounted on
a shaft 78 and has a finger T9 secured thereto
extending toward and over the plate 23. Rock-
ing movement of the fiinger 79 is caused by the
rocking movement of the arm 15 by the rock
shaft 69 which in turn is rocked by the cam TI.
Such movement will swing the finger 719 past the
upper end 81 of a pivoted lever 82 if the latter
is not in the path of the finger, but if as shown
in Figure 3, the end 81 is in the path of the finger
19 they will engage and the finger will be pre~
vented from swinging. A coiled spring 83 (see
Pigure 1) secured at one end to the adjacent
frame 25 and at its other end to an arm 84
secured to and extending from the rock shaft 69
constantly acts to urge the roller 13 toward the
cam 7{ and to maintain the catch-arm 64 in
position to engage the lug 63 and prevent the
pawl 81 from engaging and rotating the ratchet

‘wheel 45. When the finger 79 is prevented from

swinging, and is held upwardly by the end 81 of
the lever 82, the rod 67 does not operate to swing
the catch~arm 64 into the path of the lug 63 and
the pawl 61 is thus permitted to rotate the
ratchet wheel 45. The cross-shaft 32 is thereby
rotated and the table 22 will be lowered due to
rotation of the shafts 38.

The lever 82 (see Figure 3) is pivoted on a pin
80 to a cross-frame member 8% and has a flat"
portion 86, formed on an arm 87 which extends
through an opening in the sheet guide plate 23,
that is secured to the frame member 85. The
arm portion 86 is engaged by the adjacent edges
of sheets {9 on the platform 22, A light leaf
spring 88 secured at one end to the frame mem-
ber 85 engages the arm 87 to constantly urge it
inwardly into sheet edge engaging position.
When sufficient sheets 19 have been delivered
upon the pile 21 to raise the level of the top of
the pile to a point where the sheets engage the
arm portion 86 and exert sufficient pressure to
overcome the tension of the spring 88 and there-
by press the arm portion 86 outwardly, the end
81 of the lever 82 is disposed in the path of
inovement of the finger 79 and the catch-arm
64 is moved out of the path of movement of the -
lug 63 whereby the pawl 6{ will engage the
ratchet wheel 45 and the pile 21 will be lowered
to make room for more sheets 8. As soon as
the pile 2{ is lowered sufficiently to permit the
sheet edge engaging portion 86 of the arm 87 to
be disengaged from the adjacent sheet edges,
the lever 82 will be swung under the urge of the
spring 88 and the end 81 will be moved from
position to engage the finger 79, whereby the
spring 83 will act to swing the catch-arm 64
into position to prevent the pawl 61 from rotat-
ing the ratchet wheel 45 and the lowering of the
pile will be prevented.

The detector device of this invention, as herein
shown as being constituted by the lever 82 and
associated parts is adapted to control the pile
elevator by being actuated by the side edges of
the sheets (9 being delivered upon a pile 21 and
no part or parts are permitted to engage the
upper or printed surface of the sheets (9 nor be
in the path of the sheets being delivered. No
blurring or smudging of the ink on the printed
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sheets is therefore possible and the finish on the
surface of the sheets is not damaged.

The invention as applied to a sheet delivery
miechanism is shown in Figures 1 to 5 of the
drawings, but those versed in the art will under-
stand that it is equally applicable to a sheet feed-
ing mechanism by & slight rearrangement of
parts, as shown in Figure 6. In the case of a
sheet delivery mechanism, the pile elevator
mechanism acts to lower the pile as sheets are
deposited thereon and thus maintain the top of
the pile at a substantially constant level, while
in a sheet feeder, the pile elevalor operates to
raise the pile as sheets are removed therefrom
and thus maintain the top of the pile at a sub-
stantially constant level. The only difference in

. the mechanism is that for a sheet delivery, the
arm 82, as shown in Figure 3, engages the finger
19 when it has been moved to the position shown,
by sheets 21, whereas for a sheet feeding mech-
anism, as shown in Figure 6, the arm 82" is
moved to the position shown by the spring 88’,
so that its end 81’ will engage the finger 19’ in
the absence of sheets 21’ in a position to engage
the arm portion 86’.

It will be understood that the invention may
be embodied in other specific forms without de-
parting from the spirit or essential attributes
thereof, and it is therefore desired that the pres-
ent embodiment be considered in all respects as
illustrative and not restrictive, and it will be fur-
ther understood that each and every novel fea-
ture and combination present in or possessed by
the mechanism herein disclosed forms a part of
the invention included in this application.

What I claim is:

1. In a sheet delivery mechanism, a sheet re-
celving member, means to move said member in
a vertical plane, and means to control said mem-
ber moving means including a rockable finger
in control of said member moving means, and a
swingable lever having a portion disposed in the
path of movement of edges of the sheets as they
are delivered to the receiving member to be
swung thereby into the path of the rocking move-
ment of said rockable finger.

2. A detector device for controllmg the move-
ment of a sheet receiving platform in a vertical
plane including a swingable lever having end
portions and being pivoted intermediate said end
portions, one of said end portions being adapted
to be engaged and acted upon by edges of sheets
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delivered to said platform to swing said lever and

the other end portion being adapted to be moved
into position to be engaged by a platform mov-
ing control part when said lever is swung.

3. In a sheet delivery mechanism, the combina-
tion of a sheet receiving platform, means to move
sald platform in a vertical plane, means to con-
trol the actuation of said platform moving means
including a finger rockable in one direction to
prevent actuation of said platform moving means,
and a lever positicned adjacent the side edges
of sheets disposed in a pile on said platform, said
lever having a part adapted to be moved by the
side edges of sheets of the pile into position to
interfere with the rocking movement of said finger
to stop it and thereby permit actuation of said

~ platform moving means.

4. In a sheet delivery mechanism, a sheet sup-
port, means to move sald support in a vertical
plane, means to control the actuation of said
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support moving means, comprising a pair of co-
operating levers, a first one of said levers being
swingable to control said support moving means
and the second one of said levers having an end
portion engaged by the side edges of sheets on
said support to be swung thereby to move its
other end into cooperating engagement with the
first lever to connect said first lever with the
side edges of said sheets, for control thereby.

5. In a mechanism for controlling the move-
ment of a pile of sheets, a support to hold the
pile, a mechanism to move the support vertically
as the number of sheets thereon varies, means to
control the actuation of the said mechanism in-
cluding a pair of cooperating pivotally supported
levers, the first one of said levers being swing-
able to control the said mechanism and the sec-
ond one of said levers having a portion engaged
by the side edges of the sheets on the support
to position a part of the lever in the path of the
first lever and interrupt its swinging movement,
while the said portion of the second lever is en-
gaged by the side edges of the sheets, whereby.
the said mechanism will operate to move the sup-
port while the levers are so engaged.

6. In a mechanism for controlling the move-
ment of a pile of sheets, a support to hold the
pile, a mechanism to move the support vertically
as the number of sheets thereon varies, means
to control the actuation of said mechanism in-
cluding a pair of co-operating pivotally supported
levers, the first one of said levers being swing-
able to control the said mechanism and the sec-
ond one of said levers having a portion engage-
able by the side edges of sheets on the support
and a part normally in the path of the first lever
and arranged to interrupt its swinging movement,
the said part of the second lever being movable
out of the path of the first lever by engagement
of the sheets, whereby the said mechanism will
then operate to move the support.

7. In combination, a supporting member for
8 pile of sheets, means to move the supporting
member vertically, and means for controlling ver-
tical movements of the supporting member as the
number of sheets thereon varies, including g first

_pivoted member having an arm in contact with

side edges of sheets on the supporting member,
a second pivoted member connected to the said
controlling means to actuate the same, the said
first pivoted member cooperating with the second
pivoted member to actuate the control means
and thereby move the supporting member ver-
tically when the first pivoted member is moved
relatively to the said second pivoted member by
variation in the number of sheets on the sup-
porting member.

8. In combination, a supporting member for a

pile of sheets, means to move the supporting

member vertically, and means for controlling
vertical movements of the supporting member as
the number of sheets thereon varies, including a
first pivoted lever having an end adapted to swing
in a substantially vertical plane to control the
actuation of the controlling means, and a second
pivoted member adapted to have its swinging
movement. controlled by the side edges of the
upper sheets on the supporting member and hav-
ing an end arranged to swing into the psth of
the vertically swinging end of the first pivoted
lever to interrupt its swinging movement in one

direction.
WILLIAM F, HUCK.,



