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This invention relétes to shéet feeders for feeding sheets
of paper, cardboard, and other material§ of a similar char-
dcter; to printing presses and various otlier machines for
acting on such sheets.

As is well known, in sheet feeders of the pile type, as
distingbished from sheet féeders of the continuéus fahned-
otit bank type, the mechanism or méchanisms which act
on the sheets to successively separate and feed the same
from the top of the pile are custornarily located at a fixed
elevation, and the pile of sheets is carried on an e€levator
which, during feeding of the sheets from said pile, is inter-
mittenfly raised by controlled power means to maintain
the top. of the pile at the proper feeding level for action
of said mechanism or mechanisms on the shéets.. This
pile supporting elevator requires a relatively strong and
rigid feeder framéwork to safely support the same and
the heavy pile load of sheets thereon, and together with
the actuating and control means thetefor complicates the
feeder structure and adds matérially to the cost of the
feeder.

It is ac¢cordingly one object of the presenf invention to

provide 4 more simplified and less expensive sheet feeder
of the pile type which, through novel donstruction thereof,
does not require a pile elevator and is cdpable of feeding
sheets accurately and rapidly one after another in timed
relation from the top of a stationary pile thereof.
- Another object of the invention is to provide a novel
pile type of sheet feeder which is more simplified il design,
lighter in construction, and more economical to. manu-
factire and operate.

Anctheér object is to provide a novel sheet feeder of the
pile type wherein the pile station is combpletely exposed
and readily accessible, thus facilitating loading and re-
loading of the feeder, and the making of desired or neces-
sary adjustments or repairs.

Another object is to provide a novel sheet feeder. of
the above character which will effectively and reliably
soparate single sheets from the top of a stationary pile
thereof and convéy said sheets successively toward a print-
ing press or other machine with substantially no variation
in the distance between the leading édges’ of the sucéessi\re
at the start of each cycle of operation of said prmtmg
press or other machine,

It is also well known that in existing shest feeders of
vatrious types the shéets separated from the top of the pile
or supply thereof are fed from gaid pile of supply in a
substantially horizontal direction." This horizontal move-
ment of the sheets, in the case of stréam feeding, neces-
snates the performance of the shect separating and fead-

""" thie rear edges of the sheets and
does not readily lend itself to the desired perfofmance
of such operations on or near the front edges of the sheets.
It i accordingly a further object of the invention to pro-
vide a novel sheet feeder so constructed and operated
that the sheets are fed directly from the top of the pile
or supply in a vertical of wpward direction whereby a rela-

 tively wide space is immediately made available between
the top sheet being fed and the next ot underlying sheet
on the pile or supply, which space advantagecusly en-
ables the performance of the sheet separating and feeding
operationis on or near the front edges of the sheets ‘and
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on each succeeding sheet while the preceding sheet is being
fed and partly covers the succeeding sheet.

Another object is to provide a sheet feeder having novel
sheet separating mechanism for separating sheets succes-
sively from the top of a stationary pile thereof, which
is automatically lowered to enable continued separation
of the sheets as the pile is consumed and the level of the
top thereof changes through feeding of the sheets there-
from.

A further object is to provide a sheet feeder having
niovel sheet séparating mechanism for separating sheets
successively from the top of a stationary pile thereof,
which i automatically lowered as the pile is consumed
and is so- controlled that the cyclic timing of the sheet
separating operations thereof is progressively advanced
ds it descends whereby a substantially equal spacing be-
tweett the leading edges of successive sheets on a receiving
conveyor is assured.

A still further object is to provide a sheet feeder having
a novel arrangement and association of a downwardly
moving sheet separating imechanism and an upwardly
moving sheet conveyor of the endless type which cooperate

" with each other to feed sheefs successively from the top

of a stationary pile thereof to sheet réceiving means, said
conveyor having timed sheet taking gripper elements
thereon, and said sheet separating mechanism being so
controlled that the cyclic timing of the operations thereof
is progressively advanced as it descends whereby the tim-
ing relationship between said mechanism and -said gripper
elements is always maintained to insure accurate engage-
ment of each separated sheet by said gripper elements and
feeding of said sheet from the pile.

Another object is to provide a sheet feeder of the pile
type wherein the supply of sheets to be fed rests stationary
on the floor or foundation of the machine, which enables
the supply of sheets to be quickly and conveniently re-
plenished, and reduces to a minimum the time and labor
incident to loading the feeder.

A further object is to provide an improved and simpli-
fied sheet separating mechanism for separating sheets
successively from the top of a supply thereof and for
stretching a transverse edge portion of each separated
sheet.

Another object is to provide improved sheet conveying
mechanism which is of the endless type and embodies
sheet gripping devices of novel construction and opera-
tion for advancing sheets to sheet receiving means.

Still another object is to provide novel mechanism for
operating a part of a sheet feeder or any other machine
or instrimentality at timed intervals.

Another object is to provide novel mechanism includ-
ing a continuously driven endless element for rotating a
meémber, such as the cam shaft of a sheet feeder, one com-
pléte revolution at timed intervals.

Another object is to provide a sheet feeder embody-
ing a vertically movable sheet separating unit, and novel
mechanism including elements mounted on and movable
with said unif and an independently mounted continuously
driven endless element for operating said unit at timed
intervals through one complete cycle, and for causing the
timing of said cycle ‘to be advanced as said unit descends
and to be retarded when said unit is raised.

The above and further objects and novel features of
the invention will more fully appear from the following
detail description when the same is read in ¢omnection
with. the accompanying drawings. It is to be expressly
understood, however, that the drawings are for the pur-
pose of illusiration only and are not intended as a defini-
tion of the limits of the invention.

In the drawings wherein like reference characters refer
to like parts throughout the several views,
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Fig. 1 is a perspective view of a sheet feeder constructed
in accordance with the present invention, said view being
to some extent diagrammatic, and omitting certain of
the feeder parts for purposes of clearer illustration;

Fig. 2 is a side elevational view of the upper portion
of said sheet feeder looking at the gear side thereof or
from the right of Fig. 1;

Fig. 3 is a side clevational view of the upper portion
of said sheet feeder looking at the feed side thereof or
from the left of Fig. 1; .

Fig. 4 is a detail side elevational view of a worm and
worm gear drive for lowering and raising the sheet sepa-
ating mechanism, and including pawl and ratchet mecha-
nism and control means for operating said drive to effect
lowering of said sheet separating mechanism;

Fig. 5 is a top plan view, partly in section, of the struc-
ture shown in Fig. 4, with the contrcl means omitted for
purposes of clearer illustration;

Fig. 6 is a top plan view, partly in section, of the sheet
separating unit located at the feed or left-hand side of
the feeder; .

Fig. 7 is a vertical transverse sectional view substan-
tially on the line 7—7 of Fig. 6;

Fig. 8 is an end elevational view of said sheet sepa-
rating unit leoking from the right of Fig. 6;

Fig. 9 is a vertical longitudinal sectional view substan-
tially on the line 9—9 of Fig. 6;

Fig. 10 is a side clevational view showing the upper
portion of the mechanical gripper chain conveyor unit
located at the gear or right-hand side of the feeder, said
view being taken from the feed or left-hand side of the
machine;

Fig. 11 is a view similar to Fig. 10, but showing the
lower portion of said mechanical gripper chain conveyor
unit;

Fig. 12 is a horizontal sectional view of the line 12—12

of Fig. 10;

Fig. 13 is a horizontal sectional view on the line 13—13
of Fig. 10;

Fig. 14 is a horizontal sectional view on the line 14—14
of Fig. 11;

Fig. 15 is a side elevational view of one of the sheet
gripping devices showing the same in the position it oc-
cupies as it travels toward the top of the pile of sheets;

Fig. 16 is a view similar to Fig. 15, but showing the
sheet gripping device substantially in the position it oc-
cupies as it approaches the upper end of its course with
a sheet gripped thereby;

Fig. 17 is a diagrammatic side elevational view show-
ing one set of sheet gripping devices and the operation
of said devices at various positions along its course;

Fig. 18 is a detail side elevational view showing the
rear portion of an endless tape conveyor at the top of
the feeder;

Fig. 19 is a side elevational view showing diagrammati-
cally the manner in which the sheets are separated and
forwarded in lapped relation from the pile;

Fig. 20 is a fragmentary detail perspective view of a
modified form of mechanism for driving and timing the
sheet separating mechanism.

Figs. 21 and 22 are side elevation and top plan views,
respectively, of a modification of the form of driving
mechanism shown in Fig. 20, Fig. 22 being partly in
section and having portion of certain of the parts broken
-away for purposes of clearer illustration; and

Fig. 23 is a rear elevational view of another modified
form of mechanism for driving and timing the sheet
separating mechanism.

Referring now to the drawings and particularly to Fig.
1 thereof, there is shown, by way of example, one form
of sheet feeder constructed in accordance with the pres-
ent invention, which is adapted for feeding sheets of
paper, card stock, or the like, from the top of a sta-
tionary pile 26 thereof to a tape conveyor 21 in a man-
ner such that the sheets are conveyed in the form of a
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stream of underlapped sheets to a printing or other ma-
chine for operating on the individual sheets of said stream.

The machine comprises a frame composed of four up-
rights 22, 23, 24 and 25 secured to pairs of top and bot-
tom brackets 26 and 27, respsctively, said top brackets
being interconnected by crossbars 28, 29 and 3@, and said
bottom brackets being interconnected by a crossbar 31.
Guided on the uprights 22 to 25 for vertical movement
downwardly and upwardly is a carriage comprising guide
blocks 35 and 36 interconnected by tubular crossbars 37
and 28, Supported on the carriage for vertical move-
ment therewith are two similar sheet separating mecha-
nisms 39, one only being shown in Fig. 1, which are slid-
ably mounted on the crossbars 37, 38 for adjustment to-
ward and away from each other in accordance with the
varicus sizes of sheets being handled and to locate said
mechanisms at the desired points with reference to their
operation upon front corner portions of the sheets at
the top of the stationary pile 2. Also supported on the
carriage for vertical movement therewith are two similar
cam units 40 and 41 which are also slidably mounted on
and adjustable to various positions along the crossbars
37, 38 of said carriage.

Disposed between the sheet separating mechanisms 39
and forwardly of and in close proximity to the stationary
pile of sheets 20 is an upright conveyor which, in the
illustrated embodiment, is in the form of a plurality of
transversely spaced endless chain gripper type units, two
only being shown and indicated at 45 and 46 (Fig. 1).
These units 45, 46 each have elements thereof, to be here-
inafter described, slidably mounted on the crossbars 29
and 31 for adjustment of said units independently toward
and away from each other by means of pinions 47 and 48
which have meshing engagement with rack teeth formed
on said crossbars. The pinions 47, 48 for each unit 45,
46 are secured to the opposite ends of an upright shaft 44
which is journalled in a suitable manner on the respective
unit and is rotated by means of a handwheel 49 secured
to said shaft. The cam units 40, 41 are preferably ar-
ranged for lateral adjustment in unison with the chain
gripper units 45, 46, and for this purpose the cam unit 40
has portions thereof disposed at opposite sides of an up-
right portion of its associated chain gripper unit 45, and
the cam unit 41 has similar portions disposed at oppo-
site sides of an upright portion of its associated chain
gripper unit 46.

The drive for the feeder is taken from a suitable source
of power (not shown) suitably connected to a main
drive shaft 43 (Figs. 2 and 3) which extends transversely
of the feeder and is journalled in suitable bearings in the
upper side frame brackets 26. Fixed on the shaft 43 is
a spur gear 50 (Figs. 1 and 2) which drives a similar
gear 51 through a similar intermediate gear 52. The
intermediate gear 52 is journalled in a suitable manner
on the adjacent upper side frame bracket 26, and the
driven gear 51 is fixed on and drives a shaft 60 which
extends transversely of the feeder and is journalled in
suitable bearings in the upper side frame brackets 26.
The gears 56 and 51 are so proportioned that the shaft
60 will make one complete revolution for each cycle of
operation of the feeder.

Fixed on the single revolution shaft 6% at the gear side
end thereof and disposed exteriorly of the adjacent upper
side frame bracket 26 is a sprocket 53 (Fig. 2) around
a portion of which passes an endless chain 57. From
the sprocket 53 the chain 57 passes downwardly over
and around an idler sprocket 54 to the bottom of the
feeder and then passes rearwardly under and around an
idler sprocket or guide disk 55 (Fig. 1). From the
sprocket or disk 55 the chain 57 passes upwardly then
forwardly over and around an idler sprocket 67, then
upwardly around and in front of a drive sprocket 65,
then upwardly under and around a similar idler sprocket
67’, and then upwardly and forwardly over and around
another idler sprocket 56 to the driving sprocket 53.
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The idler sprockets 54 and 56 are journalled on stub
shafts 58 and 59, respectively, anchered in the adjacent
upper side frame bracket 24, the stub shaft  §9 being
arranged for relative vertical adjustment whereby any
slack in the chain 57 may be taken up and the desired
degree of tightness of said chain may be ebtained. The
idler sprocket or disk %5 is journalled on -a stub shaft
61 anchored in the adjaceni lower.side frame- bracket
27, and the idler sprockets 67 and 67 which. serve to
hold the chain 57 in meshing engagement with the
sprocket 65 are journalled on stub shafts 62 and 63, re-
spectively, which are anchored in the: guide block 35 of
the vertically movable separator carriage. The drive
sprocket 65 is fixed on the outwardly projecting gear
side end of a shaft 66 which extends transversely of the
feeder and is journalled in suitable bearings provided in
the guide blocks 35 and 36 of the vertically movable
separator carrizge. The sprockets 53 and 65. are of the
same diameter and hence shaft 66, like shaft 69, is driven
to- make one complete: revolution for each cycle of opsra-
tion of the feeder. The shaft 60-and sprocket 53 thercon
are driverr continuously” in a ¢lockwise . directien, as
viewed in Fig. 2, and hence the chain 57 will also be
driven continuously by said sprocket and such that the
rear vertically extending active reach thereof which
meshes with and drives the sprocket 65 travels in an
upward direction. Under these conditioens, the shaft 66
which is carried by and vertically movable with the sepa-
rator carriage will be driven by the chain 57 and sprocket
65 continuously and in a direction opposite to the direc-
tion of rotation of the shaft 60.. The shaft 66 is utilized
to drive the sheet separating mechanisms 3% and to op-
erate other parts of the feeder, as will be hereinafter
described.

The separator carriage is shown in broken lines in
Figs. 2 and 3 in the extreme uppermost position which
it oceupies when a pile of sheets 20 of maxinum capacity
is ‘loaded in sheet feeding position, and . substantially
when: the sheet separating mechanisms 39 operate initially
on the top of a pile 26 of maximum height. The sepa-
rator carriage is shown in Fig. 1 in a lowered: position
after a major portion of the sheets have been fed from
the top of the statiomary pile 26 and said pile has de-
pleted an appreciable amount. With a pile of sheets 20
lozded in feeding position, the separator carriage is low-
ered to properly locate the sheet separating mechanisms
39 with respect to the top of said pile for performance
of the sheet separating operations thereon. As the sheets
are separated and fed successively from the top of the
stationary pile 26 during the mormal operation of the
faeder and said pile is consumed and decreases in height,
the separater carriage and the sheet separating mecha-
nisis 39 thereon are progressively lowered: with the
¢hange in the level of the top of the pile to enable con-
tinned separation and feeding of sheets fromi said pile.
It is thus to be noted that by virtue of the described
arrangement and operation of the chdin 57 aad its driv-
g connection with the sprocket 65 on shaft 66, rotation
will - be imparted to said shaft in all vertical positions
that the separator carriage and sheet separating mecha-
nisms 39 may occupy during normal operation of the
feeder and feeding of sheets from the top of the station-
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avy pile 28, Tt is also important to note that the sprocket

65 on the shaft §6 will voll along thée upwardly traveliig
feach of the chain 37 upon vertical movement of the
separator carriage. Accordingly, when the carriage and
the sheet separating mtechanisms 39 thereon &re progres-
stvely lowered during the normal operation of the feeder,
the shaft 6§, due to the rolling action of the sprocket
65 along the chain 57, will be rotated in the direction
of its mormal rotation, thus progressively advancing the
cyclic timing of the operations of the sheet separating
mechanisms. PBach time the separator carridge is low-
eved, the degree of relative advance rotation of the shaft
66 is commiensurate to the extent of downward miove-
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ment. of said carriage so- that when the latter has been
lowered a distance equal to the spacing between: the sheet
gripping devices on the chain units 45, 46 of the upright
conveyor, the shaft 66 will be advanced one complete
revolution. To achieve this result, the sprocket 65 is s0
chosen that the circumference -thereof on the pitch line
is equal to the distance between the sheet gripping de-
vices. In this manner, the timing relationship of the
operations of the sheet separating mechanisms 39 with
the operation and cycle of movement of the sheet grip-
ping devices of the upright cenveyor is maintained as
said mechanisms. descend so that separation of successive
sheets at the proper time and proper engagement of said
sheets by said gripping devices at the progressively chang-
irig level of the top of the pile is always assured. Sitni-
larly, when the séparator carriage and the sheet separat-
ing mechanisms 39 ihereon: are raised, the shaft 66, due
to the rolling action of the sprocket 65 along the chain
57, will be given a backward rotation, i e., in the dirée-
tion reversely to its normal rotation, thus retarding the
cyclic timing of the operations of the sheet séparating
inechanisms relative to the operation and cycle of move-
ment of the sheet gripping devices.

As previously stated, the separator carriage and the
sheet separating mechanisms 39 thereon are lowered as
sheets are fed from the top of the statjonary pile 20,
and in order to maintain said mechanisms at the proper

level with respsct t6 the top of the diminishing pile for

continued separation and féeding of sheets from said
pile, this lowering of the separator carriage is effected
at suitable intervals under the control of the pile by
méchanism  constructed, niounted, opérated, afid con-
trolled as follows.  Exténding transversely of the feeder
and carried by the separator carriage for vertical move-
ment therewith is a shaft 95 (Fig. 1) which is rotatably
mounted within the tubular crossbar 3§ and préjects
beyond cpposite ends of said crossbar. The feed side
end of the shaft 95 also projects through and is further
journalled in & suitable bearing providéd in a bracket 92
(Figs, 1, 4 and 5) which is secured te the oufer surface
of the guide block 36 of the separator carriage. Fixed
on the shaft 95 and disposed exieriorly of the guide
blocks 35 and 36 are spur pinicns 96 aitd 97 which mesh
with rack teeth 98 and 99, respectively, forined on and
along a major portiot of the rear edges of the uprights
23 and 25, respectively, said gunide blocks being suitably
recessed to receive said pinions. < Rotation of the shaft
95 in opposife directions will thus impart lowering and
raising movements to the separator ¢arriage and the sheet
separating mechanisms 39 thereon.

The 'single revolutionh shaft 66 on: the sepdrator car-
riage dlso projects through and beyond the bracket 92
on said carriage (Figs. 1, 4 and 5), and fixed on the
outwardly projécting end of said shaft is a cam 84 which
engages a roller 83 journalled on & cam strap 81 eh-
gaged over the shaft 66. The cam strap 81 extends
between the furcations of a bifurcated pawl carrier 86
and is pivotally connected: as at 85 to said pawl carrief.
The roller 83 is biased toward the cam 84 by a coil éx-
tension spring 91 havifig one eénd thereof connected o
the pawl carrier 86 and the opposite énd conneéted to
the bracket 92. The pawl carrier 86 is disposed be-
tween vertically spaced bearing portions 82 and 82’ of
the bracket 92 and is pivotally mounted for oscillating
movement on a vettically éxtending shaft 87 which
passes through aznd is journalled in suitable bearings in
said portions. The shaft 87 is held dgainst axial move-
fiient in a suitable manner and is journalled at opposite
ends, thereof in suitable bearitigs in brackets 88 ‘and
88’ which are secured to the adjacent upper and lower
side frame brackets 26 and 27, respectively. Pivoted at
85 on the pawl carrier 86 is a spring-pressed pawl 89
adapted to continuously and yieldingly engage a ratchet
90 which is disposed between the furcations of said
pawl carrier. The ratchet 99 is mouited on the shaft
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87 for sliding movement therealong and is drivably con-
nected to said shaft as by a key and keyway connection
to enable movement thereof along the shaft with the
separator carriage and to impart rotation to said shaft
in all axial positions thereof on the shaft.

Disposed between the pawl carrier 86 and the bearing
portion 82’ on the bracket 92 is a worm 93 (Fig. 4) which
is mounted on the shaft 87 for relative sliding movement
and is drivably connected, as by a key and keyway con-
nection, to said shaft for rotation by the latter in all
vertical positions of the separator carriage. This worm
93 meshes with and drives a worm gear 94 which is
disposed exteriorly of the bracket 92 and is fixed on
the outwardly projecting feed side end of the shaft
95. Through oscillation of the pawl carrier 86 by the
cam 84 and spring 91, and engagement of the pawl
89 with the ratchet 90, the shaft 95 and pinions 96, 97
thereon are thus intermittently rotated in a clockwise
direction, as viewed in Fig. 1, through the described
worm and worm gear gearing beiween said shaft and
the shaft 87, thereby imparting step by step downward
movement to the separator carriage and the sheet sepa-
rating mechanisms 39 thereon, including the shaft 66,
cam strap 81, cam 84, pawl! carrier 86, ratchet 90, bracket
92, worm 93, worm gear 94 and shaft 95, as well as
the cam units 40 and 41. The drive between the worm
93 and the worm wheel 94 is self-locking.

During the normal operation of the feeder and as
sheets are separated and fed from the top of the sta-
tionary pile 20, this step by step downward movement
of the separator carriage and the sheet separating mecha-
nisms 39 and other described parts thereon is controlled
by a pile height determining feeler or finger 70 (Fig.
1) which is carried by said separator carriage and is
preferably located to project over and engage the top
of the pile of sheets at the front edge and substantially
in the center thereof. The feeder 79 is adjustably se-
cured to a rock shaft 71 (Figs. 1 and 4) which extends
transversely of the feeder and is journalled in suitable
‘bearings in the guide blocks 35 and 36 of the separator
carriage. The feed side end of the shaft 71 also projects
through and beyond a suitable bearing in the bracket
92. TFixed on the outwardly projecting feed side end
of the shaft 71 is an arm 73 having journalled thereon
a roller 74 which engages a cam 72 (Figs. 1 and 5) that
is fixed on the single revolution shaft 66 and serves to
hold the cam strap 81 in operating position with re-
spect to the cam 84. The roller 74 is biased toward
the cam 72 by a coil extension spring 69 having one end

thereof connected to the arm 73 and the opposite end !

connected to the bracket 92. Once during each cycle
of operation of the feeder the shaft 71 will thus be
rocked in one direction by the cam 72 to raise the feeler
70 out of engagement with and clear of the front edge of
the pile of sheets 20, and in the opposite direction by
the spring 69 to lower the feeler 70 into engagement
with the top of said pile. The operations of the fzeler
70 are so timed that just prior to and during separation
of the front edge portion of the top sheet from the pile
20 said feeler is moved upwardly and forwardly from
and clear of said pile and held in its actuated position
until the separated sheet is transferred to and taken by
the upwardly moving chain gripper units 45, 46, and is
then returned under the separated sheet into engagement
with the top of the pile and held in this position
until just prior to separation of the front edge portion
of the next or underlying sheet on said pile.

Fixed on the feeler shaft 71 or formed integrally
with the arm 73 is another arm 75 (Figs. 1 and 4) hav-
ing threaded therein an adjustable tappet 76 which is
adapted, under certain conditions, to engage one arm
77 of a double-armed latch lever which is pivotally
mounted on the feeler shaft 71, The other arm of the
latch lever is indicated at 78 and has secured thereto
a hardened steel latch plate 79 which is adapted to
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normally engage the bevelled forward end of a com-
panion hardened steel plate 80 secured to the upper
surface of the cam strap 81. Engagement of latch plate
79 with plate 80 holds the cam strap 81 against return
movement by the spring 91, thus preventing the roller
83 from following the low part of the cam 84 and opera-
tion of the pawl carrier 86 to engage the pawl 89 with
the next tooth of the ratchet 92. The plate 80 is so lo-
cated on the cam strap 81 that when the roller 83 is
engaged by the high part of the cam 84, said plate is
moved clear of the latch plate 79 so as to free the latter
for pivotal movement out of engagement with the plate
80 and out of the path of return movement of said cam
strap.

When the shaft 71 is rocked in the proper direction by
spring 69 to engage the feeler 70 with the top of the
stationary pile of sheets 20, the arm 75 with the tappet
76 thereon is also rocked in the same direction toward
the latch lever arm 77. As long as the sheet separating
mechanisms 39 are disposed at the proper level with
respect to the top of the pile of sheets 20, the feeler 70
will be prevented by the pile from moving downwardly
a distance sufficient to enable the tappet 76 on arm 75
to engage the latch lever arm 77. The separator car-
riage and the sheet separating mechanisms 39 thereon
will thus remain stationary because the pawl carrier 86,
through engagement of the latch plate 79 with the cam
strap 81, will be held in its power stroke position and
prevented from returning to enable the pawl 89 to en-
gage the next tooth of the ratchet 90.

When the height of the pile of sheets 28 decreases suf-
ficiently through removal of sheets from the top thereof
so that lowering of the separator carriage and the sheet
separating mechanisms 3% thereon is necessary, the tap-
pet 76 on arm 75, through increased downward move-
ment of the feeler 79, is enabled to engage the latch
lever arm 77 and swing the latch lever sufficiently to dis-
engage the latch plate 79 from the cam strap 81, thus
rendering the pawl and ratchet mechanism operative to
lower the separator carriage and the sheet separating
mechanisms, as well as the cam units 46 and 41 on said
carringe. When the feeler 70 is subsequently raised out
of engagement with the top of the pile of sheets 29, the
tappet 76 on arm 73 is swung away from the latch lever
arm 77, whereupon the latch lever is released and allowed
to return by gravity, aided by a light spring if necessary,
to its original position so that the latch plate 79 is again
positioned in the path of return movement of the cam
strap 81, thus rendering the pawl and ratchet mechanism
inoperative to further lower the separator carriage and
the sheet separating mechanisms thereon. Upon each
operation of the pawl and ratchet mechanism, the sheet
separating mechanisms 39 will be lowered an extent suf-
ficient to enable separation and feeding of a number of
sheets from the top of the pile 20 before lowering of said
sheet separating mechanism is again necessary.

The operating level of the sheet separating mechanisms
39 with respect to the top of the stationary pile of sheets
20 may be varied as desired to accommodate different
stock conditions, and this is accomplished by rotating
the adjustable tappet 76 which may be effected while
the feeder is in operation. Adjustment of the tappet 76
toward the latch lever arm 77 will cause said tappet to
engage said arm sooner with the result that the normal
level of the sheet separating mechanisms will be dis-
posed in a lower plane with respect to the top of the
pile of sheets. Similarly, when the tappet 76 is adjusted
away frem the latch lever arm 77, said tappet is caused
to engage said arm later with the result that the normal
level of the sheet separating mechanisms will be disposed
in a higher plane with respect to the top of the pile of
sheets. If it is desired to lower the separator carriage
and the sheet separating mechanisms thereon once dur-
ing each cycle of operation of the feeder, as when han-
dling thick sheets, such as cardboard, this may be accom-
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plished by adjusting the tappet 76 towaxd the latch lever
arm 77 to a position such that it engages said arm and
actuates the latch lever each time the feeler 70 is moved
toward and into engagement with the top of the pile of
sheets 20. 1In this case, the cam strap 81 will be released
and the pawl and ratchet mechanism will be operated
once during each cycle of operation of the feeder to
lower the separator carriage and the sheet separating
mechanisms thereon an appropriate amount as the sheets
are fed one after another from the top of the pile 20.

The described worm and worm gear drive 93, 94 serves
as an automatic brake and thus holds the separator car-
riage in all elevated positions and against sliding down-
ward movement under the weight thereof. In lieu of
the worm and worm gear drive, the separator cairiage
may, if desired, be attached to and suspended by suit-
able cables which are provided with suitable weights
which tend to raise said carridage. In this case, a suit-
able self-locking type of pawl and ratchet mechanism is
provided to check the separator carriage against upward
movement by the weights, -and to drive said carriage
downwardly, said pawl and ratchet mechanism being driv-
ably connected with the shaft 95 and being effective
under the control of the feeler 70 in the manner above
described. ~Also, if desired, the feeler 76 may be in the
form of o blast nozzle connected with a source of com-
pressed air so as to direct air under pressure rearwardly
between each separated sheet and the pile and thereby
completely separate and fioat said sheet while it is being
removed or fed from the pile.

The separator carriage and the sheet separating mech-
anisms 39 and cam units 40 and 41 thereon may be man-
vally raised and lowered to desired positions, and for
this purpose the shaft 87 has fixed on the upper end
thereof a bevel pinion 106 (Figs. 1 and 3) which meshes
with a bevel gear 191 that is journalled on a short trans-
versely extending shaft 102 fixed at the inner end thereof
in the bracket 8. Rotatably mounted on the outer end
of the shaft 102 is a handwheel 103 ‘which is also axially
slidable on said shaft so as to permit it to be broight
into clutching engagement with the hub of the bevel
gear 101 to rotate the latter in either direction and thereby
impart like rotation to the shaft 87 through the bevel
pinion 16§ to raise and lower the separator carriage.
To free the ratchet 90 from the power operated mecha-
nism when the handwheel 103 is employed to manually
raise or lower the separator carriage, an arcuate pawl
releasing arm 106 (Figs. 1, 4 and 5) is slidably fitted
over a vertically extending square bar 105 and 1is held
in operating relation to the pawl 89 between tubular
extensions of the bearing portions 82, 82’ of the bracket
92 on the separator carriage. The bar 105 passes
throngh and is rotatable in the tubular extensions of the
bracket 92, and is provided at the opposite ends. thereof
with reduced annular portions which are journalled in
suitable bearings in the brackets 88 and 88’ (Figs. 1 and
3). Fixed on the upper end of the bar 105 is an arm
104 which extends forwardly from said bar between the
bevel gear 101 and the handwheel 103 and has journalled
thereon a roller 107. The arm 104 is biased in the
direction of the handwheel 103 by a coil extension spring
109 having one end thercof connected to said arm and
the opposite end connected to the adjacent upper side
frame bracket 26.

As the handwhee] 103 is moved axially into clutching
engagement with the bevel gear 101, the hub of said
handwheel engages the roller 167 on arm 104 and rocks
said arm toward the feeder frame,- thus rocking the
square bar 105 in the same direction and causing the pawl
releasing arm 106 on said bar to engage a tailpiece 108
of the pawl 89 (Fig. 5) and swing said pawl out of
engagement with and clear of the ratchet 90. The shaft
87 may then be rotated in opposite directions upon chutch-
ing engagement of the handwheel 103 with the bevel
gear 101 and rotation of said handwheel to. raise or
lower the separator carriage.

This; manual raising and.
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lowering of the separator carriage may be.effected while
the feeder is in operation .and without -disturbing the
timing relationship of the vaiious mechanisms. When the
handwheel 103 is moved out of clutching engagement
with the bevel gear 104, the arm 184 is released and
said arm, the bar 105, and the pawl releasing arm 106 are
then returned to ‘their -original positions by the contract-
ing action of the spring 09, thus releasing the paw! 89

to again engage the ratchet 90.
The sheet separating mechanisms 39 are arranged for
operaticn at opposite sides and near the front edge of the
pile of sheets 20, and act to preliminarily separate the

front opposite corner portions. of the top sheet from said

pile and then to simultaneously streteh and lift the entire
f.ront edge portion of said sheet to a predetermined posi-
tion above the pile for accurate transfer to and engage-
ment by the gripping devices on the chain gripper units
45 and 46.  The sheet separating mechanisms 39 are con-
structed one right-hand and the other left-hand, the right-
hand mechanism being diagrammatically shown in Fig. 1
and disposed outwardly of the chain gripper unit 45,
and the left-hand mechanism being shown in detail in
Figs. 6 to 9 and occupying a corresponding position out-
wardly of the chain gripper unit 46, and since the con-
struction of said mechanisms are otherwise identical, a de-
scription of one will suffice for both.

Each sheet separating mechanism 39 comprises a cas-
ing 110 slidably mounted on the cross bars 37, 38 of the
separator carriage and provided with a guiding member
111 engaged with the crossbar 37, and with clamping
members 112 engaged with the crossbar 38 for securing
said casing in various positions of adjustment along said
crossbars. Each casing 110 is suitably constructed to pro-
vide suitable clearance openings for the shafts 66 and 71
to extend therethrough.. Disposed within each casing 110
is ‘a bevel gear 118 which is keyed to the single revolu-
tion shaft 66 for rotation thereby and for sliding move-
ment along said shaft with said casing. This bevel gear
115 meshes with and drives a bevel gear 114 which is
fixed on a short horizontal cam shaft 113 journalled in

. suitable bearings in the casing 110. The bevel gears
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114 and 115 are of the same diameter and, hence, the cam
shaft 113- of each separator mechanism will be driven
to 'make one complete revolution for each cycle of opera-
tion of the-feeder. The cam shafts 113 of the separator
mechanisms are driven by the gears 114, 115 so that
they rotate in opposite directions, i. e., toward each
other and the pile of sheets 20, as indicated by the arrow
in Figure 7. :

Keyed to the shaft 113 of each separator mechanism
39 within ‘the casing 119 is a cam 118 which engages a
roller 129 journalled on one arm 128 of a bell crank
having another arm 125 projecting transversely of said
casing toward the pile of sheets 28. The bell crank 125,
128 is pivotally mounted on a rock shaft 126 extending
longitudinally of the feeder and parallel to the shaft 113
and the adjacent side of the pile 20 and jouraalled in
bearings in the casing 116. Journalled as at 121 on the
inper free end of the bell crank arm 125 is a combing
wheel 127 having secured thereto a sprocket 124 around
which passes a chain 123 which also passes around a
sprocket 122 secured to one end of a sleeve 116. This
sleeve 116 is journalled on the shaft 126 and has secured
to the other end thereof a spur pinion 126 which meshes
with a spur gear 117 that is secured to the cam 118.
The combing wheels 127 are rotated in the direction of
the -arrows indicated in Figs. 1 and 7 through the de-
scribed driving connections for said wheels with the cam
shafts 113.

Each bell crank arm 125 has pivotally connected there-
with at 143 (Fig. 7) the upper end of a vertically dis-
posed spring-pressed rod 144 the lower end of which
extends through: a suitable clearance opening in an arm
145 which is: pivotally mounted at 146 on the casing
110. The arm 145 rests on an adjusting nut 147 which
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is threaded on the lower end of a stem 148 that projects
through a suitable elongated opening in said arm and is
secured at the upper end thereof in the casing 110. The
coil compression spring for rod 144 is indicated at 149
and mounted thereon between the head of said rod and
the arm 145. Each bell crank arm 125 has also con-
nected therewith at 143 one end of a coil extension spring
149’ the opposite end of which is connected at 149"’ to

the casing 110. This spring 149" operates to counter-

balance the weight of the bell crank 125, 128 and parts
carried thereby so that downward movement of the comb-
ing wheel 127 is effected solely by the spring-pressed rod
144, and the degree of pressure of said combing wheel
on the pile 20 is solely under the control of the spring
149,

The combing wheels 127 are thus spring operated to-
ward and into frictional engagement with the top of the
pile of sheets 20, and cam operated away from and out
of engagement with said pile, and the pressure of the
springs 149 and resulting pressure of the combing wheels
on the pile may be adjusted by rotating the nuts 147 and
thereby vertically adjusting the arms 145. Once during
each cycle of operation of the feeder, and at the proper
time, the combing wheels 127 are lowered on to the top
of the pile of sheets 20 and effect a preliminary separa-
tion of the top sheet by moving the front opposite corner
portions of said sheet inwardly towards each other where-
by small buckles or humps are formed in the sheet ad-
jacent said corners. In order to confine this preliminary
separation of the top sheet by the combing wheels 127
to the opposite corner portions of said sheet, two presser
fingers 142 (Fig. 1) are lowered into engagement with
the top of the pile a short distance, inwardly from said
combing wheels. These presser fingers 142 are rocked
by the feeler shaft 71 into and out of engagement with
the top of the pile of sheets 2¢ in unison with the feeler
70, and are yieldingly mounted on said shaft so as not
to affect the pile height sensing operation of said feeler.

After preliminary separation of the top sheet has been
effected at its front opposite cormers by the combing
wheels 127, the sheet is engaged at its buckled corner
portions by two suction devices which operate to lift
said sheet from the pile and stretch the same in a direc-
tion transversely to the feeding direction. This stretch-
ing of each sheet straightens and raises its entire front
edge portion for accurate engagement at spaced points
along said edge by the gripping devices on the chain
gripper units 45 and 46. The suction sheet lifting and
stretching devices form a part of the sheet separating
mechanisms 39 and are similar, and each of said devices
is constructed, mounted and operated as follows.

Each cam shaft 113 has fixed thereon a cam 119 which
engages a roller 131 journalled on an arm 130 which is
secured to the rock shaft 126. Fixed on the projecting
rear end of the rock shaft 126 is a lever 133 which projects
from said shaft inwardly towards the pile of sheets 29.
Fitted in the lever %33 for sliding movement lengthwise
thereof is a rod 134 which is held against rotation rela-
tive to said lever by a square block 135 secured to said
rod and disposed between spaced inner and outer portions
of the lever and relatively close to a guiding surface 136
of said lever. The rod 134 projects beyond the inner end
of the lever 133 and has secured to its inner end a clamp
332. Secured in the clamp 132 is a tubular fitting 139
which forms a part of a suction sheet gripping device
which is preferably, but not necessarily of a well-known
type comprising a cylinder 141 communicating with said
fitting, a hollow piston stem 141’ in and communicating
with said cylinder and projecting dowawardiy beyond the
lower end of the cylinder, and a rubber suction cup 140
fixed cn the lower end of said stem and communicating
with the latter and said cylinder. Stem 14%’ and cup
1490 are actuated downwardly by a spring (not shown),
and are actuated upwardly by vacuum when said cup has
gripped and is sealed by a sheet. The rod 134 and the
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suction sheet gripping device carried thereby are yield-
ingly urged inwardly towards the pile of sheets 20 by a
coil compression spring 134’ surrounding said rod and
having one end thereof engaging against the clamp 132
and the opposite end engaging against the inner end of
the lever 133, said inward movement being limited
through engagement of the block 135 with the inner
portion of the lever 133. Engagement of the blocks 135
with the inner portions of the levers 133 serves to properly
Jocate the suction sheet gripping devices for operation on
the scparated cornmer portions of the top sheet of the
pile Z8.

Each suction sheet gripping device is yieldingly urged
downwardly into engagement with the top of the pile of
sheets 20 by a coil extension spring 133’ having one end
thereof connected to the lever 133 outwardly of the piv-
otal axis 126, and the opposite end connected to a block
or shelf 119" secured to or formed integrally with the
casing 110, said spring also serving to yieldingly urge the
roller 131 toward the cam 119. The levers 133 are thus
raised by the cams 119 and lowered by the springs 133/,
thereby raising and lowering the suction sheet gripping
devices at intervals such that following preliminary sep-
aration of the opposite front corner portions of the top
sheet by the combing wheels 127, the suction cups 149
will, upon creation of vacuum in the cylinders 141, grip
the inwardly combed humped portions of said sheet and
further separate them through retraction of the stems
141’ into said cylinders. 'Thereupon the suction devices
are swung upwardly and outwardly away from each other
toward the sides of the pile of sheets 28 to lift the sheet
at its front edge, and at the same time transversely stretch
the entire front edge portion of said sheet in 2 manner to
be presently described. The cams 1i8 and 119 are so
chosen that when the respective rollers 129 and 331 are
engaged with the high parts of said cams, the combing
wheels 127 and the suction sheet gripping devices are
swung upwardly and outwardiy beyond the vertical pro-
jection of the sides of the pile of sheets 2€, as shown in
broken lines in Figs. 7 and 8, so as to clear the separated
sheet and not interfere with the removal thercof in an
upward direction from said pile. The timing relationship
of the combing wheels 127 and the suction sheet gripping
devices is such that the lowering and raising eperations of
said combing wheels precedes the lowering and raising
operations of said suction devices and that the combing
wheels are raised substantially the instant the sheet is
gripped by the suction devices.

Stretching of the entire front edge portion of the sep-
arated top sheet by the suction devices is effected through
outward movements of said suction devices away from
each other which occurs as the suction devices move up-
wardly and while said sheet is being lifted thereby a short
distance away from the top of the pile 28. For this pur-
pose, each block 135 has journalled thereon a roller 137
(Figs. 6 and 8) adapted to engage an inclined cam arm
138 which is pivotally mounted at 138" on the casing 120.
The cam arm 138 has threaded therein outwardly of the
pivot 138" an adjustable abutment screw 137’ adapted to
engage the upper surface of the shelf or block 139 and
thereby prevent upward swinging movement of said arm
about its pivot 138’. The cam arm 138 may be adjusted
on its pivot 138’ to various operating positions with re-
spect to the reller 137 by rotating the abutment screw
137’ in opposite directions.

The cam arms 138 continuously engage the rollers 137
and are so formed and located that the lower edges
thereof engaged by said rollers are disposed inside the
arc of swinging movement of the rollers about the axes
126. Accordingly, when the suction devices are moved
downwardly as hereinbefore described, the rollers 137
will move downwardly along the cam arms 13§ and per-
mit the rods 134 to be axially extended by the expanding
action of the springs 134’ until the blocks 135 on said
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rods engage the inner portions of the levers 133 and the
suction devices are thereby properly positioned for grip-

ping of the inwardly. combed humped. corner portions:

of the. top sheet by the suction cups 140. When the
sheet is gripped by the cups 140 and the suction devices
are thereafter raised to lift the front edge portion of said
sheet, the rods 134 and therewith said suction devices,

through upward movement thereof and engagement of

the rollers 137 with the cam arms 138, will be forced by
said cam arms outwardly away from each. other relative
to the levers 133, thereby stretching, the entire front edge
poriion of the sheet substantially through: equal outward
movements of the suction devices to, an extent depending.
on the slack or sag in the sheet, the cam arms 138 being
so. adjusted. to. effect this. stretching, operation during lift-
ing. of the sheet a short distance from the top. of the pile
20 and without causing the suction devices to tear or slip.
on. the. sheet.

Immediately after the sheet is gripped, lifted and.
stretched by the. suction devices as described, said sheet
is transferred to and. taken. by mechanical grippers on
the chain gripper units 45, 46 of the upright conveyor
hereinafter described, at which time the. suction devices
are released from the sheet. and continue. to-move farther
upwardly and outwardly to positions clear of the side
edges of said.sheet. It is to be noted that by virtue of
the cam arm 138 and the relative outward or retracting
movement of the rod 134 and. suction device effected by
said cam arm, the overall length of the:lever 133 from
the axis 126 to the extreme end. of the suction device
is in effect shortened as said suction device moves. farther
upwardly and outwardly after release. of the separated
sheet, thus requiring less. upward stroke of each suction
device to bring it to a position clear of the side edge
of the sheet. After the separated sheet is taken by the
mechanical grippers, on the chain gripper units 45, 46
and before said sheet is completely removed from the
top of the pile of sheets 20, the combining wheels 127
and the suction devices are returned beneath the separated
sheet. for action thereof on the next sheet in the next
cycle of operation of the feeder. In this manner, each
succeeding sheet is separated, lifted and stretched while
still partly covered by a previously separated sheet and
is taken by the upright conveyor and removed from the
pile 20 in underlapped relation with the preceding sheet,
with the result that the sheets are advanced by the up-
right conveyor in underlapped relation and in the form
of a continuous stream thereof, as shown diagrammatically
in Fig. 19.

In order to control the extent of downward movement
of each suction device so that the suction cup- 144 there-
of will engage the humped corner portion of the sheet
at its separated Ievel and not depress said portion back
onto the pile 20, each rock shaft 126 has adjustably
secured thereto for rocking movement therewith a finger
195 which is located adjacent to and rearwardly of
the lever 133 (Figs. 6, 8 and 9). This finger 195 ex-
tends inwardly from the shaft 126 and is adapted to
engage the top of the pile of sheets 20 when the suction
cup 140 contacts the separated humped corner portion
of the sheet, thus holding the shaft 126 against further
rotation and' the suction device against further down-
ward movement by the spring 133’.

Vacuum is: created in the suction devices at predeter-
mined intervals through. flexible conduits 196 (Figs. 1
and 6) having corresponding ends connected to. the fittings
139 and opposite ends connected to the vacoum side of
a rotary valve mechanism 197 which is suitably secured
to. the:crossbar 38 for movement with the vertically
movable: separator carriage. This valve mechanism 197
is. of the general type disclosed in the United States.
Patent No. 2,333,934, granted March 4, 1941, to Headley
Townsend  Backhouse, and needs no detail. description
herein, except. to say that said mechanism is suitably con-
nected to a vacuum pump (not shown), and the rotor
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thereof is engaged over and suitably connected to.the
single revolution shaft 66, for rotation thereby to control
the, making and breaking of vacuum in the cylinders 141
of the suction devices.

The chain gripper units 45 and 46 of the upright con-
veyor for receiving the sheets successively separated from
the top of the stationary pile of sheets 20 and for ad-
vancing said sheets from said pile in an upward direction
are constructed one right-hand. and the other left-hand,
and since the constructions of said unifs are otherwise
identical, a description of one will suffice for both. As
herein shown, each chain gripper unit 45 and 46 is pref-
erably constructed, mounted and operated as follows.
Slidably mounted. on the single revolution shaft 60 and
drivably comnnected, as by a key and keyway connection,
to said shaft for continuous rotation thereby. is a sprocket
171 around which passes an endless roller chain 150
(Figs. 1, 10 and 19). The chain 150 is arranged and
guided, to travel in a fixed closed path defined by a straight
upwardly travelling rear run located adjacent the front
side of the stationary pile- of sheets 20 and extending from
the bottom of the feeder to the top thereof and terminat-
ing in a forwardly curved, forwardly travelling, down-
wardly and, forwardly inclined run extending to the
sprocket 171, a downwardly and rearwardly travelling
run extending from the sprocket 171 and terminating in
a straight downwardly travelling front run extending to
the bottom of the feeder; and a semi-circular run at the
bottom of the feeder connecting said front and rear runs
and leading from one to the other.

For this purpose, each chain gripper unit 45, 46 in-
cludes an upper bracket 152 which is slidably mounted
on the crossbar 29 and is provided with a suitable bear-
ing to receive the shaft 60. This bracket 152 carries
the bearing for the upper end of the unit adjusting_ shaft
44 hereihbefore described. The bracket 152 encloses
the sprocket 171 and is provided with an oufer guide
track 170 which is engaged by the rollers. of the chain
150 and which, as shown in Fig. 10, is formed of several
curved and straight elements secured to said bracket in
abutting relation for guiding said chain and causing it
to travel in the above described path. The bracket 152
has also secured thereto inner track elements 162, 164
and 166 which are engaged by the rollers of the chain
150 and cooperate with the guide track 176¢ to constrain
said chain and assure movement of the latter in the above
described path. Secured to the bracket 152 and extend-
ing downwardly therefrom is an upright bar 176 (Figs.
10, 11, 12 and 14) having secured thereto two upright
track bars 177 which are engaged by thé rollers of the
chain 150 and serve to guide the front run of said chain
for straight-line downward movement, said bars forming
continuations of the guide track 170 and the track ele-
ment 164. The bar 176 is undercut to provide sufficient
clearance for the connecting-link-plates of the chain 159
at one side thereof. Secured to the bracket 152 and ex-
tending downwardly therefrom is an upright bar 178 hav-

“ing secured: thereto two upright track bars 179 which

are engaged by the rollers of the chain 15¢ and serve
to- guide the rear run of said chain for straight-line up-
ward movement, said bars forming continuations of the
guide track 170 and the track element 166. The bar
178 is undercut to provide sufficient clearance for the
connecting-link-plates of the chains 150 at one side there-
of, and said bar has also secured thereto a relatively wide
upright pile positioning bar 193 which extends the full
length of the bar 178 and agamst the wide face of which
the pile of sheets 20 is loaded in position for accurate
feeding of the sheets from the top thereof. The rear
face of the bracket 152 is suitably formed to provide
an upward extension of the pile positioning bar 193.

The support bars 176 and 178 of each unit 43, 46 are
secured at their lower ends to a bracket 194 which is
slidably engaged over the crossbar 31. This bracket 194
carries the bearing for the lower end of the unit ad-
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justing shaft 44 hereinbefore described. Secured to the
bracket 194 is another bracket 198 which has secured
thereto two concentric semi-circular track elements 199
which are engaged by the rollers of the chain 150 and
serve to guide said chain and cause it to travel in a
semi-circular path from the front trackway defined by
the bars 177, 177 to the rear trackway defined by the
bars 179, 179. The bracket 198 is undercut to provide
sufficient clearance for the connecting-link-plates of the
chain 150 at one side thereof, and said bracket is mounted
on the bracket 194 for vertical adjusiment so that any
slack in the chain may be taken up and the desired de-
gree of tightness of said chain may be obtained. To
enable vertical adjustment of the bracket 198 the latter
is provided with a suitable elongated clearance opening
through which the crossbar 31 extends.

The chain 15¢ of each unit 45, 46 is provided at inter-
vals therealong with a plurality of mechanical grippers
indicated generally at 151 (Figs. 1, 10, 15, 16, 17 and
19). These grippers 151 are equally spaced apart along
the chain 150 and such that the distance between the same
is equal to the distance desired between the leading or
front edge of a preceding sheet and the leading or
front edge of a succeeding sheet on the upright conveyor,
said distance being less than the length of the shortest
sheet which the feeder is designed to handle, whereby
the sheets as they are carried upwardly from the pile 2§
hang in underlapped relationship as diagrammatically in-
dicated in Fig. 19. The sprockets 171 are so chosen that
for each complete revolution thereof, i. e., for each cycle
of operation of the feeder, the chains 150 will be ad-
vanced a distance equal to the distance between suc-
cessive grippers 151, whereby successive sets of said grip-
pers will pass in position to receive successive sheets
separated from the top of the pile 20 during successive
cycles of operation of the feeder.

As shown particularly in Figs. 10, 15 and 16 of the
drawings, each mechanical gripper 151 comprises a plate
153 which is provided at one side thereof with two pins
located thereon as at 154 and 155 and which are of the
same pitch as the chain 150 and pass through correspond-
ing links of said chain in place of the standard chain pins.
Pivotally mounted at 154 on the other side of the plate
153 is a gripper jaw 156 having pivotally mounted thereon
at 157 a companion gripper jaw 158. Pivotally connected
as at 158’ to the jaw 158 is one end of a short rod 159
the opposite end of which extends loosely through a suit-
able opening in the jaw 156. Surrounding the rod 159
is a coil compression spring 159’ having one end thereof
engaging against the head of said rod and the opposite
end engaging against a surface of the jaw 156. The
gripper jaw 158 is thus normally urged by the spring-
pressed rod 159 into close contact with the gripper jaw
156. Eccentrically pivoted to the gripper jaw 156 as at
156’ is one end of a short rod 165 the opposite end of
which extends loosely through a suitable opening in a
block 153’ which is rotatably carried by the plate 153.
Surrounding the rod 165 is a coil compression spring 165’
having one end thereof engaging against the head of
said rod and the opposite end engaging against the
block 153,

It will thus appear that by the described arrangement
of the parts, the gripper jaws 156 and 158 are capable of
rocking movement as a unit in opposite directions about
the pivotal axis 1584 relative to the chain 150, and the
gripper jaw 158 is capable of rocking movement in op-
posite directions about the pivotal axis 157 relative to
the gripper jaw 156 to opened and closed positions. It
will also appear that the gripper jaw 156 and the spring-
pressed rod 165 form in effect a toggle joint, and when
said jaw is rocked by means to be presently described in
one direction about the pivotal axis 154 thereof and the
pivotal axis 156’ of said rod passes the axis 154, the spring-
pressed rod 165 operates to move the gripper jaws 156,
158 farther in said direction by a snap action to bring said
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jaws from the positions thereof shown in Fig. 16 to the
positions shown in Fig. 15. Similarly, when the gripper
jaw 156 is rocked in the opposite direction from the posi-

tion thereof shown in Fig. 15, and the pivotal axis 156’ -

of the spring-pressed rod 165 passes the axis of the block
153, said rod operates to move the gripper jaws 156, 158
farther in said direction by a snap action. Rocking move-
ment of the gripper jaw 156 and therewith the gripper
jaw 158 is limited in one direction through engagement
of a surface 167 on the jaw 156 with a stop pin 168, and
in *he opposite direction through engagement of a sur-
face 16% on said jaw with said pin, the latter being se-
cured in the carrier plate 153. The gripper jaw 156 has
journalled thereon at 156’ a roller 169, and the gripper
jaw 158 has journalled thereon at 161 a roller 161. The
gripper jaw 156 has also journalled thereon at 154 a
roller 163.

As previously stated, the cam units 40 and 41 are
carried by and movable vertically with the separator car-
riage, and said units have fixed thereon for vertical move-
ment therewith gripper introducing and opening cam
blocks 174 (Figs. 1 and 17) which are disposed in the
paths of upward movement of the grippers 151 on the
chains 150. Each of the cam blocks 174 is constructed
to provide a lower inclined cam surface 181 and an upper
reversely inclined cam surface 182. Disposed at the
tops of the chain gripper units 45, 46 and in the paths of
forward movement of the grippers 151 on the chains 150
are gripper opening cam bars 172. Secured to the brackets
198 on and at the bottoms of the chain gripper units 45,
46 are gripper tumbling or turnover cam bars 173 which
are disposed in the paths of downward movement of the
grippers 151 on the chains 159, each of said cam bars
being constructed to provide an upper inclined cam sur-
face 173",

Referring now to Fig. 17 of the drawings, which
diagrammatically illustrates the gripper circuit and shows
one gripper or one set of grippers 151 in the various posi-
tions it occupies as it travels around said circuit, let it
be assumed that said gripper or set of grippers is travel-
ling upwardly from the bottom of the feeder towards the
top of the stationary pile of sheets 20 adjacent to but
clear of the front side of said pile. At this time the
gripper 151 is closed and the surface 167 of the jaw 156
is engaged with the pin 168, thus positioning the jaws
156, 158 that the bite thereof is substantially horizontal.
As the gripper 151 reaches the top of the pile of sheets
28 at whatever level it may be, the roller 161 on the jaw
158 rides upwardly past, and out of contact with, the
lower cam surface 181 of the cam block 174, and as the
gripper 151 continues to move upwardly, the roller 160
on the jaw 156 engages and rides upwardly along the
lower cam surface 181 of the cam block 174 and the
roller 161 on the jaw 158 simultaneously engages and
rides upwardly along the upper cam surface 182 of said
cam block. Under these conditions the jaws 156, 158 are
rocked as a unit rearwardly about the axis 154 towards
the separated, lifted and stretched sheet 185 by the com-
bined actions of the cam block 174 and the spring-pressed
toggle rod 165, and the jaw 158, through such rocking
movement thereof with the jaw 156 and engagement of
the roller 161 with the cam surface 182, is caused to rock
about its axis 157 farther away from the jaw 156, thus
fully opening the grippers 151 and introducing the jaw
156 beneath the lifted and stretched front edge portion of
the sheet and projecting the jaw 158 over said sheet por-
tion. Thereafter, as the gripper 151 continues to move
upwardly, the roller 161 on the jaw 158 rides off the cam
surface 182 of the cam block 174, whereupon said jaw is
rocked about its axis 157 toward the jaw 156 by the
spring-pressed rod 159 to firmly grip the sheet 185 between
the same and the jaw 156.. During the described grip-
per opening and introducing operations the gripper 151 is
steadied through engagement of the rollers of the chain
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156 with the frack bars 179 and engagement of the soller
163 'with a surface 175 on the respective cam unit,

After the front edge portion of the separated, lifted and
stretched sheet 185 is gripped by the transversely aligned
set of grippers 151, said sheet, through continued upward
movement .of said grippers, is withdrawn .from the top of
the stationary pile 20 and advanced upwardly to the top
of the gripper circuit. During this upward movement of
the grippers 151 and the sheet 185 gripped thereby, said
grippers are caused to gradually rock -about the axes 154
downwardly towards the pile of sheets 28, whereby each
gripper will assume a position such that the bite thereof
more nearly appreaches vertical position and thus con-
forms to the verticdl attitude of the hanging sheet 185
gripped thereby.. For this purpose, each chain gripper
unit 45 and 46 includes a bar 199 which is secured at
its lower end to a bracket 190’ which, in turn, is pivotally
mounted as at 191 on the bracket 194. The bars 190
extend upwardly to substantially the ‘top of the .crossbar
29 and are normally tilted forwardly at a slight angle
with respect to the straight-line vertical upward movement
of the chains 150 and the grippers 151 thereon. The bars
198 pass through and are guided in suitable bifurcated
portions of the cam units 40, 41, and they engage ad-
justable balls 192 loosely carried in suitable sockets in
said units.

It will thus appear that when the grippers 151 are rocked
by the combined actions of the cam blocks 174 and the
spring-pressed toggle rods 165 rearwardly into positions
to grip the sheet 185 as above described, the rollers 160
on the gripper jaws 156 engage the bars 190 and are held
in engagement with said bars under the influence of the
toggle rods 165. Accordingly, as the grippers 151 travel
upwardly with the gripped sheet 185:to the top of the
gripper circuit, the rollers 160 being under the inftuence
of the spring-pressed toggle rods 165 are caused to follow
the inclined bars 190 and in so doing permit said grip-
pers to progressively rock in a downward direction under
the influence of said toggle rods an extent permitted by
said bars. The degree of Tocking movement of ‘the grip-
pers 151 which is required in conformity with the inclina-
tion of the bars 190 varies in accordance with the distance
between the top of the pile of sheets and the top of the
gripper circuit, i. €., according to the height of the pile.
In order to achieve this variation the inclination of ‘the
bars 1990 is adjusted in accordance with the elevated posi-
tion of the cam units 40 and 41. This result is-obtained
by supporting the backs ‘of the bars by adjustable balls
192 which rise and fall 'with the cam units and' against
which the ‘bars 190 are pressed by the gripper rollers 160.

The sheet 185 taken by the grippers 151 is-advanced up-
wardly to the top of the gripper circuit and then forward-
1y and delivered to the tape conveyor 21 ‘between the lat-
ter and co-operating pressure rollers 203, at ‘which time
the grippers are opened to release said sheet for further
movement by said conveyor toward the -printing: press
or other machine with which ‘the feeder is associated.
As the grippers 151 enter the path of forward movement
thereof they assume a natural position in which the bites
of the jaws 156, 158 are ‘trailing and are substantially
tangential to said movement. Opening of the grippers
151 after the sheet 185 is delivered to-and ‘between ‘the
tape conveyor 21 and pressure rollers 203 is effected by
the cam bars 172 which are so ‘positioned in the path of
forward movement of said grippers ‘that the rollers 160 on
the jaws 156 pass beneath said bars, and the rollers 161
on the jaws 158 pass above said cam bars. The opening
of the grippers is-effected by humps 1727 on the cam bars
172, which humps lift the rollers: 161 on ‘the upper jaws

158 as they pass along the cam bars and so open the

grippers, the rollers 160 being supported -on the underside
of the bars 172. After the grippers 151 have reached
the end of their forward travel they begin their return:

travel around the sprockets 171 which occurs after the

sheet 185 is delivered between the tape conveyor 21 and

the pressure rollers 203, As the grippers 151 -continue

18
to:move downwardly around the sprockets 171, the rollers
161 on the gripper jaws 158 move out of engagement

. 'withthe .cam -bars. 172, whereipon said grippers are again
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closed by the action-of the spring-pressed rods 159 on said
jaws. The grippers 151 then continue to move down-
wardly to the bottom -of the feeder in a natural position
in which the bites of the jaws 156, 158 are trailing and
are substantially vertical. ’

As the grippers 151 approach the bottom of the feeder
and before they enter their semi-circular path and begin
their upward movements to act -on -another sheet sep-
arated from the top -of the pile 20, the rollers 160 on the
jaws 156 engage and ride dowawardly along the cam
surfaces 173’ of the cam bars 173, whereupon said .grip-
pers are, through the :«combined -actions of said cam bars
and the spring-pressed toggle rods 165, tumbled or turn-
ed-over approximately 90° about their axes 154 from the
positions thereef :in which the bites of the jaws 156, 158
are vertical to positions in which said bites are horizontal
and the jaws 158 are leading, as shown -in Fig. 17, thus
reseiting the grippers for action on -another .sheet as the
same again travel upwardly past the top of the pile of
sheets 20. The described gripper operations are repeated
for each set -of grippers as the same travels along ths
described “gipper circuit, whereby sheets separated suc-
cessively from the top -of the pile 20 are taken by succes-
sive sets of gripers, removed from said-pile, and-advanced
upwardly in lapped relation, as shown diagrammatically
in Fig. 19. 1t is to be noted that by virtue of the de-
scribed upward removal of the sheets from the top of
the pile 20, a relatively wide space is immediately created
between the topmost sheet being removed and the next
sheet on said pile, which space advantageously enables
immediate: return of the combing wheels 127 and the
suction -devices beneath said topmost sheet, and perform-
ance of the separating, lifting -and stretching operations
on.said next sheet while the latter is still partly covered
by the outgoing topmost sheet.

To facilitate the movement of the sheets in the forward
direction, guide brackets 200 (Figs. 1 and 18) are slid-
ably mounted on the crossbar 29 inwardly of the chain
gripper units 45, 46, These guide brackets 260 are lat-
erally spaced frem the  chain gripper units and are se-
cured to the upper brackets 152 of said units by means
of bolts' 204-and 205,.the bolts 264 passing through suit-
able clearance openings in the brackets 152 and being
threaded. into spacer brackets 206, and the bolts 285
passing through suitable clearance openings in the brack-
ets 152 - and 206 and being threaded .into the brackets
200. The guide brackets 200 carry the gripper opening
cams 172 and the outline of said brackets is similar to
the outline of the brackets 152 in conformity with the
path of. forward travel of the sheets. To further sup-
port.and guide the sheets in the forward movement there-
of -onto the tape conveyor 21, other curved guide brack-
ets 207 are adjustably secured to the crossbar 29 between
the guide brackets 200.

The tape conveyor 21 comprises a plurality of trans-
versely spaced endless tapes 202, two only being showan,
which travel over and along .a feedboard 281 suitably
supported on the feeder frame. The rear portions of the
tapes 202 pass around and are driven by flanged pulleys
208 (Fig. 18) which are disposed between the brackets
152 and 200 and are keyed to the shaft 6 for rotation
thereby and for sliding movement along said shaft. The
tapes 202 are driven at the same surface speed as that of
the grippers 151 so that the lapped relation of the sheets
is maintained as said sheets are further advanced by the
conveyor 21 to the printing press or other machine. The
rear portions of the tapes 202 also pass over and around
idler rollers 209 journalled at 210 on the guide brackets
260, and over and around tape tightening rollers 211
which are journalled as-at 212 on the upper ends of arms
213 which are pivotally mounted at 205 on the spacer.
brackets 286. The ‘arms 213 have connected therewith
cortesponding ends of coil extension springs 214 the op-
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posite ends of which are connected as at 215 to the guide
brackets 209. The pressure rollers 283 are journalled
on arms 216 which are adjustably secured on a shaft 217
that extends transversely of the feeder and is rotatably
carried by the upper side frame brackets 26. The pres-
sure rollers 203 rest by gravity on the tapes 202, aug-
mented by a coil extension spring 218 having one end
therecf connected to a rod 219 which extends through
and is secured in one end of the shaft 217, said rod
being utilized to manually lift said pressure rollers out of
engagement with said tapes and the sheets carried there-
by. The opposite end of the spring 218 is connected
to the adjacent upper side frame bracket 26.

The operation of the feeder will be clearly understood
from the foregoing descripticn and may be briefly sum-
marized as follows. The continuously rotating combing
wheels 127 are lowered onto the top of the stationary
pile of sheets 26 and comb the front corner portions
of the top sheet inwardly towards each other whereby
small buckles or humps are formed in said sheet ad-
jacent said corners and the sheet is separated from the
next or underlying sheet at opposite front corners there-
of. During this combing operation, the feeler 78 and
presser fingers 142 are resting on the top of the pile, and
the suction devices are being lowered towards said pile.
When the combed top sheet is engaged and gripped at
the humped corner portions thereof by the suction cups
140, the combing wheels 127 are raised to the broken line
positions thersof shown in Fig. 7 clear of the side edgss
of said sheet, and the feeler 70 and presser fingers 142
are raised to positions clear of the front edge of the
sheet. The suction devices are then raised to lift and
stretch the entire front edge portion of the sheet which
is then gripped by a set of upwardly travelling grippers
151 at spaced peints along said edge and removed from
the pile in an upward direction. - When the lifted and
stretched front edge portion of the top sheet is gripped
by the grinpers 131, said sheet is released by the suc-
tion cvps 142 through the breaking of vacuum therein,
and the suction devices are further raised to the broken
line positinns thereof shown in Fig. 8 clear of the side
edges of the upwardly moving sheet. While the top shzet
is being removed frem the pile 20 by the grippers 151,
the fecler 7@, the presser fingers 142, the combing wheels
127 and the suction devices return beneath said sheet
and the next sheet is separated, lifted and stretched at
the front edge thereof and is taken by the next set of
upwardly travelling grippers 151 before the preceding
sheet has beern commpletely removed from the pile so that
there is formed on the noright conveyor a stream of lapped
sheets which is delivered to the tape conveyor 21 and is
advanced by said tape ceaveyor to the printing press or
other machine which takes the forward uppermost sheets
suceassively from said stream for performance of print-
ing or other operations thereon.

As the height of the stationary pile of sheets 20 de-
creases through feeding of sheets from the top thereof,
the sheet separating mechanisms 39 are automatically
lowered, the cyclic timing of the operations of said
mechanisms is automatically advanced in relation to the
movement of the sets of grippers 151 and the advanced
arrival thereof at the changing level of the gradually
diminishing pile, and the sheet taking operations of said
grippers are automatically controlled to occur as the grip-
pers travel past said changing pile level, whereby separa-
tion of the sheets successively from the top of the pile
and removal of said sheets from said pile is maintained
and assured throughout the entire run of the pile of sheets
and until said pile is exhausted.

A modified form of drive is illustrated in Fig. 20 of the
drawings, which drive may be used in lieu of the described
drive comprising the chain 57 and sprocket 63, for rotat-
ing the shaft 66 and for effectively advancing and retard-
ing the cyclic timing of the operations of the sheet sepa-
rating mechanisms 39 as the latter are lowered and raised,
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respectively. This modified form of drive is designed to
rotate the shaft 66 one complete revolution at timed inter-
vals and in timed relation with the operatiocn and cycle of
movement of the upright conveyor comprising the chains
156 and the sheet grippers 151 thereon. As shown, the
modified form of drive comprises a spur pinion 225 which
is fixed on the shaft 66 in place of the previously de-
scribed sprocket 65. This pinion 225 meshes with and
is driven by a spur gear 226 which is fixed on a short
transverse shaft 227 having one end thereof supported
by and journalled in a suitable bearing provided in the
guide block 35 of the vertically movable separator car-
riage. The opposite end of the shaft 227 is supported by
and journalled in a suitable bearing provided in a bracket
228 which is secured to or formed integrally with the
guide block 35 of the vertically movable separator car-
riage. Hence, the gear 226, shaft 227 and bracket 223,
through the described mounting therecof on the guide
block 35, are caused to move vertically with the separator
carriage which, as previously described, also carries the
shaft 66 on which the pinion 225 is fixed. The ratic of
the pinion 225 and gear 226 is 2:1 such that said pinion
will make one complete revolution to each one-half rev-
olution of said gear.

Secured to or formed integrally with the gear 226 is a.
disk 229 provided with two slots 238 disposed diametri-
cally opposite each other and opening radially through
the periphery of said disk. Spaced axially from the disk
229 and fixed on the shaft 227 is a second disk 231 pro-
vided with two slots 232 disposed diametrically opposiie
each other and opening radially through the periphery
of said disk, said slots being aligned with the slots 23¢
in the disk 229. Disposed between the disks 229 and 231
and rotatably mounted on the shaft 227 is a sprocket 233
around the front half of which passes the rear reach of
an endless chain 234 which is used in place of the previ-
ously described driving chain 57. The chain 234 at the
upper end thereof passes around and is driven by the previ-
ously described driving sprocket 53, and also passes at
said end over and around the previously described idler
sprockets 54 and 56. The chain 234 at its lower end
passes under and around the previously described guide
sprocket or disk 55. The chain 234 will thus be driven
by the sprocket 53 continuously and in the same direction
and at the same surface speed as that of the chains 158
of the upright conveyor gripper units 45, 46. The rear
upwardly travelling reach of the chain 234 is guided
around and maintained in engagement with the sprociet
233 by a guide plate 235 which is secured to the bracket
228. This guide plate 235 leads the chain 234 through
a gentle curve on to and away from the sprocket 233,
thus reducing the acceleration and deceleration of the
disks 229, 231 and of the shaft 66.

The chain 234 is provided at intervals therealong and
at opposite sides thereof with a plurality of rollers 236
which are equally spaced apart so that the distance be-
tween the rollers is equal to the distance between the
grippers 151 on the chains 150 of the upright conveyor
gripper units 45, 46 the rollers on one side of the chein
234 being in alignment with the rollers of the other szide
of said chain. It will thus appear that as each pair of
rollers 236 on the continuously moving chain 234 is about
to pass around the sprocket 233, said rollers will enter the
lower pair of radial slots 230, 232 in the disks 2298, 231
and through movement thereof around said sprocket and
engagement with said disks in said slots will rotate the
disks 229, 231, the gear 226 and the shaft 227 cne-half
of a revolution and then pass out of the slots 230, 232
at the tops of said disks, thus rotating the shaft 66 onc
complete revolution through meshing engagement of the
pinion 225 thereon with said gear. When the disks 223,
231 are rotated one-half of a revolution as described, the
opposite pair of slots 230, 232 in said disks are brought
into position for engagement by the next pair of rollers

5 236 on the chain 234 in the next cycle of operation of the
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-feeder. The phase relation:df the:operation of ithe-rollers

236:to the operation and:cycle of movement of the grip-
pers 151 is:50 :chosen to effect rotation of the shaft 66.and

‘operation 'of the sheet separating mechanisms -39-at -the

.appropriate time, :and it will 'be noted :that -this phase
relation will remajn -constant -during the vertical move-

‘ments -of .the sheet :separating mechanisms, whereby the
-sheets will always be separated -from-the top -of the sta-
-tionary pile 20 in time ‘for engagement by ‘the grippers

151 ‘as the latter travel :upwardly past the -changing-level
of said pile.

In -order to .guard -against :accidental rotation of the
shaft 66 during the interval -between:operations of said
shaft, one of the .disks; i. e.,:the disk 229,-is provided
with itwo. axially :projecting pins 237 which are. disposed

.diamétrically opposite. each other and -centrally between

the radial slots 230.  The pins.237 are arranged to clear
the :pinion 225 upon rotation:of the disks 229, 233, and
to enter ‘between -the ropposed iends .of two -vertically
aligned locking pawls 238 ;and 239 :at-the end of each
half revolution of 'said .disks. The :pawls' 238 and 239
are:pivotdlly mounted-as-at:240:and 241, respectively, on
the bracket 228, and said pawls are-so:shaped that when
the rollers 236 on the chain 234 begin ‘to enter the radial
slots 230, 252 inthe disks 229, 231, one of 'said rollers
will engage the pawl 238:.and tock ‘the same out of the
path-of rotation of ‘the pin 237 engaged -therewith and
thus release said disks for:rotation. ‘When the:roller 236
moves out of engagement with -the pawl 238, the latter

immediately returns to “its coriginal-position: for engage-

ment by the other pin 237 when the disks 229, 231 have
completed a half of -a revolution, -thus temporarily lock-
ing said disks: against :accidental rotation until the pawl
238 is again released by the next pair of rollers 236. As

each pin 237 approaches the pawl 238.it deflects the pawl -

239:out of its path, which pawl 239 then immediately re-

‘turns to ‘its original ‘position: above -said pin when -the
datter contacts the upper end of the pawl 238. The pawls

238, 239 cooperate to releasably lock the disks 229, 231

-against rotation in ‘both directions.

In Figs. 21 and 22 of the drawings-there .is:shown a

‘modification of “the:intermittent drive shown in Fig. 20,

said modification utilizing the 'hereinbefore described drive
chain 234, and comprising similar elements:similarly op-
erated, but constructed and mounted as follows.
outwardly from the guide block 35 of the vertically mov-
able separator carriage :and ‘snitably secured:to said block
for vertical movement with said carriage :is a guide plate

250 which surrounds a guide wheel 251 ‘that.is rotatably
. mounted on a sleeve 252 which is.engaged over and ro- %

tatably mounted on :the projecting :gear side end .of the
shaft 66. The guide. plate 250 serves 'to guide the rear
upwardly travelling reach of -the .chain 234 around -one-
half of the periphery of the guide wheel 251 :and is

provided at the bottom ithereof :with -an entrance slot 253 -

for directing said chain reach in a gentle curve to. said
wheel, and at the top thereof with an outlet slot 254 for
leading said chain reach in-a gentle curve away from said
wheel.  Spaced axially from the guide wheel 251 and guide
plate 250 and secured to’the sleeve 252 at opposite sides
of said wheel and said plate are identical disks 255 each
of which is provided with four radially .extending .slots
256 which are spaced 90° apart and open outwardly
through the periphery .of the disk.

Secured to ‘the. sleeve 252 adjacent 'the inner disk 255
is a-gear 257 :which meshes ‘with -and drives:a gear 258
that is rotatably mounted on the projecting gear:side end
of the tubular crossbar :37 of the separator carriage.
Secured to or formed integrally with:the gear 258 is a.gear
259 which meshes with and drives a gear 260 that is'fixed
on and drives the shaft 66.. The combined ratio-of the
gears 257, 258, 259 and 260 is such that the gear 260
fixed ‘onthe shaft 66-will make -one:complete :revolution
to each three-quarters of a revolution of the gear 257.

Inthe normal position of 'the disks 255, two of the radial '
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slots 256-thereof are in.register with the slots 253 and 254,

respectively, of the;guide plate 250,

At will thus appear that as each pair -of rollers 236:0n
the :continuously -mioving chain 234 is -about -the pass
.around-the guide wheel 251, said roilers will radially enter
the lower pair -of radial slots 256 of the disks 255 and:in

.ipassing around-the curved portion of the slot 253. of the
guide plate 250 will initially rotate said disks ‘in the
.direction of -the arrow indicated.in Fig. 21 at a gradually

-increasing speed through engagement of said rollers with
said -disks .in the slots 256 thereof. As.the rollers 236
proceed around the. guide wheel 251 the disks 255 are fur-
ther rotated by said rollers at a constant :speed, and as
ithe .rollers 236 leave said -guide wheel and -travel along
-the curved portion .of the slot 254 of the guide -plate 250
and-out of the slots 256 of said disks, -the speed of .the
disks 255 is gradually reduced and said disks are stopped.
This occurs when the disks 255 have completed three-
quarters of a revolution, thus resulting in rotation of the
shaft 66 one complete revolutien in the direction .of -the
arrow indicated in Fig. 21 through the described gearing
between said disks and said shaft. When the. disks 255
are rotated through three-quarters of a revolution and
stopped as described, another pair of slots 256 of said
disks is positioned to receive -the next pair of rollers 236
on ‘the chain 234 in the next cycle of operation of the
feeder.

To:guard -against accidental rotation of the shaft 66 dur-
-ing.the interval between operations of said shaft, the shaft
:has fixed:thereon an arm 261 provided at its free end with
a pin 262. This pin 262 is arranged to engage between
the opposed-ends of two vertically aligned locking pawls
263 and 264 at the end of each complete revolution of
the shaft «66. The :pawls 263 -and 264 are pivotally

mounted at 265 and 266, respectively, on the guide plate

256, and'said pawls are so shaped that when the rollers
236-0n the chain 234 begia to enter the radial slots 256 of
'the -disks 255, -one of said rollers will engage the pawl
263 and tock the:same out of the path of rotation-of the
:pin 262 and thus release the shaft 66 for rotation. When
‘the roller 236-moves out of engagement with the pawl 263
-and-the shaft 66 begins to rotate, said pawl is immediately
returned ‘by a coil extension spring 267 to its original
operative. position determined by a stop pin 268 carried
by the guide plate 250 and engaged by said pawl. The
spring 267 has one end ‘thereof connected to the pawl 263
-and -the opposite end connected to the stop pin 268. Just
-before the rollers 236 begin to'leave the radial slots 256 of
the disks 285, one of said rollers will engage the pawl 264
and rock the same cut of the path of rotation of the pin
262 -as the 'latter approaches the pawl 283. When the
roller 236 moves -out of engagement with the pawl 264
‘the Jatter is immediately returned by a coil extension
‘spring 269 to its original operative position above the:pin
262 determined by a stop pin 278 carried by the guide
plate 250 and engaged by said pawl. The spring .269
has one end thereof connected to the pawl 264 and the
-opposite -end connected to the stop pin 276. The pawls
263, 264 cooperate to releasably lock the shaft 66 against
rotation in both directions.

In another modified form of separator drive shown in
Fig. 23 of the drawings, a vertically extending drive shaft
271 may be effectively employed in lieu of the described
chain .drive shown in Figs. 1, 20, 21 and 22. This drive
shaft 271 is arranged to.extend.above and below the range
of upward and downward movements of the separator
carriage :and is suitably journalied in bearings carried by
the feeder -frame at the gear side thereof, said bearings
also serving to hold said shaft against axial movement in
either direction. The shaft 271 is provided substantially
aleng ‘the entire length thereof with a helical keyway or
groove 272 of such design that the pitch of the helix is
equal to the distance between adjacent sheet grippers 151
on:the.chains 158 -of the upright conveyor, A bevel gear
273 is ‘mounted .on the shaft 271 for sliding :movement
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therealong and is drivably connected to said shaft for ro-
tation thereby by a key 274 carried by said gear and
slidably engaged in the helical keyway 272. This gear
273 is rotatably carried by an extension of the guide block
35 of the separator carriage and is connected in a suit-
able manner to said guide block so that it moves vertically
with said carriage.
gear 274 which is fixed on and drives the shaft 66 which,
as hereinbefore described, drives the sheet separating
mechanisms 39. The gears 273 and 274 are of the same
size and, hence, the ratio of the shafts 66 and 271 is 1:1.
Other ratios may be used provided that the single revolu-
tion of the shaft 66 is maintained and that the pitch of
the helical keyway 272 is appropriately chosen. The shaft
271 is eppropriately and coatinuously driven from the
hereinbefore described shaft 60 in a suitable manner and
by suitable driving means connecting said shafts includ-
ing a bevel gear 275 or the like fixed on the upper end of
the shaft 271,

It will thus appear that the described drive provides for
continuous rotation of the shaft 66 and operation of the
sheet separating mechanisms 32 in all vertical positions
of the separator carriage. It will also appear that the
bevel gear 273, by virtue of the helical keyway 272 in
shaft 271, will be rotated in one direction relative to said
shaft as the separator carriage is lowered, and will ba
rotated in the opposite direction relative to the shaft as
said separator carriage is raised. Accordingly, each time
the separator carriage is lowered, the shaft 66 is given a
degree of forward rotation commensurate to the extent
of downward movement of said carriage, thus corre-
spondingly advancing the timing of the operations of the
sheet separating mechanisms 32, and when the carriage
has been lowered a distance egual to the spacing between
the sheet grippers 151 the shaft 66 will have been ad-
vanced one complete revolution, thereby maintaining the
timing relationship of the sheet separating mechanisms
with the cperation and cycle of movement of the sheet
grippers. Similarly, when the separator carriage is raised
a distance equal to the spacing between the sheet grippers
153, the shaft 66 is given a backward rotation of one
complete revolution, thus correspondingly retarding the
timing of the operations of the sheet separating mech-
anisms relative t¢ the operation and cycle of movement
of said sheet grippers.

Various other changes in or additions to the described
feeder structure may be made. For example, the feeder
driving shaft 43 may be driven so that it rotates one com-
plete revolution for each cycle of operation of the feeder,
and the sprockets 53, 65 and 171 accordingly selected
and proportioned so that the shaft 6§ will rotate one
complete revolution for each feeding cycle, and that the
conveyor chains 158 will be advanced a distance equal
to the spacing between the sheet grippers 151 thereon for
each feeding cycle. The upright conveyor may be of the
gripper-bar type wherein the gripper jaws are mounted
on separate transversely extending bars disposed betwesn
and carried by the chains. Alsc, preliminary separation
of the topmost sheet may be effected by air blast devices,
in lieu of the combing wheels, said air blast devices being
arranged to direct blasts of air at and diagonally across
the front opposite corners of the pile of sheets. Or, in
lieu of the combing wheels, fingers may be employed at
opposite sides of the pile of sheets to lift the corner por-
tions of a plurality of the uppermost sheets for engage-
ment of the topmost sheet at its elevated corner portions
by the suction devices end siretching of the entire front
edge portion of said sheet by said devices through out-
ward movements thereof with or without any upward
movement, said fingers releasing the remaining sheets to
fall away from the topmost sheet and back on to the pile
when said topmost sheet is gripped by the suction devices.

If desired, the forward extension of the upright con-
veyor may be eliminated, the chains of the upright con-
veyor then terminating at the top of the gripper circuit

The gear 273 meshes with a bevel-
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and passing around sprockets which are fixed on an
equivalent driving shaft having a drum or am equiv-
alent series of disks thereon around which the sheets
are advanced to the tape conveyor. On the other hand,
the tape conveyor may be eliminated by extending the
forward extension of the upright conveyor,

The feeder may also be employed as a sheet by sheet
feeder to feed sheets singly in spaced relation by simply
increasing the surface speed of the upright chain con-
veyor and the horizontal tape conveyor, and by spacing
the ssts of grippers on said chain conveyor further apart,
in accordance with the maximum size sheet to be handizd.

Although only a single embodiment of the present in-
vention has been illustrated in the accompanying draw-

5 ings and. described in the foregoing specification, it is to

bz expressly understocd that the invention is not limited
to sajd embodiment. Various changes may be made in
the mechanical details, some of which have been illus-
trated, described and suggested herein, without departing
from the spirit and scope of the invention, as will now
be apparent te those skilled in the art. For a definition
of the limits of the invention reference is had primarily
to the appended claims.

What is claimed is:

1. In apparatus of the character described, vertically
positioned conveyor means arranged adjacent a supply
of horizontally disposed sheets for taking an edge portion
of a sheet of said supply presented thereto and removing
said sheet from said supply in a straight upward direc-
tion thereby providing and maintaining a space between
said sheet and said supply, means engageable with the
top surface of an edge portion of the uppermost sheet of
said supply for lifiing said edge portion and positicning
it for reception by said conveyor means, and means for
operating said sheet engaging and lifting means and fer
causing the same to move beyond the margin of the sheet
just positioned thereby and taken by said conveyor means
and return into said space beneath said sheet into position
to operate on the next sheet of said supply.

2. In apparatus of the character described, means for
engaging the top surface of the uppermost sheet of a
supply of horizontally disposed sheets and lifting an edge
portion of said sheet, vertically positioned endless con-
veyor means arranged adjacent said supply for taking
said sheet at its lifted edge portion from said sheet en-
gaging and lifting means and removing said sheet from
said supply in a straight upward direction thereby pro-
viding and maintaining a space between said sheet and
said supply, and means for operating said sheet engaging
and lifting means and for causing the same to move be-
yond the margin of the sheet just lifted thereby and taken
by said conveyor means and return into said space be-
neath said sheet into position to operate on the next sheet
of said supply.

3. In a sheet feeder, an endless conveyor having a sub-
stantially vertical reach arranged adjacent a supply of
horizontally disposed sheets and extending upwardly be-
yoird the top of said supply, means for driving said con-
veyor so that said reach travels in an upward direction,
seid conveyor including sheet gripping means for grip-
ping edge portions of successive sheets separated succes-
sively from said supply and removing said sheets froem
said supply in an upward direction thus providing and
maintaining a space between each sheet being removed
and said supply, means for engaging the top surface of
each uppermost sheet of the supply in turn and lifting an
edge portion of said sheet into position to be gripped
by said gripping means as the latter travels along said
reach, and means for operating said sheet engaging and
lifting means and for causing the same to move beyend
the margin of the sheet just lifted thereby and gripped
by said gripping means and return into said space beneath
said sheet into position to operate on the next sheet of said
supply. i

4. In apparatus of the character described, suction
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means engaging:the tap surface-of the uppermost-sheet-of
a supply of horizontally -disppsed ssheets -and :lifting -the
front edge portion of ;said: sizeet -above -the :general level
of ‘the top of said-supply, :a vertically positioned iendless
chain conveyor arranged with :a :reach thereof -adjacent
said supply and extending:from -a :levél below the top
of said supply to a level above said :supply, means for
driving said comveyor ‘such -that said ‘reach travels :in .an
upward -direction, sheet:grippers:on said conveyor com-
prising complementary jawsimovable-as a unit relative to
said conveyor towards -saidsupply .and over ‘the top
thereof to -grip ‘the lifted front .edge portion. of .the sheet
at spaced points along-the ;same -and remove said sheet
from said supply in a substantially straight-upward direc-
tion ‘as-said -grippers travel -along:said ireach thereby pro-
viding and maintaining a space ‘between said sheet and
said supply, and -means for ;:operating:said -suction ‘means
and for causing the same-to-move -beyond the margin of
the sheet just lifted -thereby -and. gripped by said grippers
and return into said :space ‘beneath-said sheet into -posi-
tion ‘to ‘operate on -the next :sheet -of said supply.

5. In apparatus -of ‘the character ‘described, -means- for
gripping the upper side-of -ahorizontally disposed sheet
and lifting an edge portion:of-said sheet without advanc-
ing said sheet, and travelling -gripper means -constrained
to travel in -a straight -upward path for gripping -the
lifted sheet edge portion while in motion and :advancing
said sheet in -a straight upward direction.

6. In apparatus.of the character described, means for
eripping the upper surface of :a sheet disposed in hori-
zontal .position and lifting an edge portion of said ‘sheet
without -advancing said sheet, and travelling gripper means
constrained to travel:in-a sstraight mpward path for grip-
ping the lifted sheet edge portion while in motion and

advancing said sheet in a straight upward. direction with

the leading edge -of said:sheet facing in-said direction.

7. In a sheet feeder, suction means for lifting an edge
portion . of a sheet to partly separate the -same from
the top of a-supply rof -horizontally disposed sheets  with-
out ‘advancing said :sheet, and gripper means-travelling
in a straight upward path-spaced from :said supply and
operable on -the run -towards -and.-over ‘the-top of said
supply into position to grip the lifted sheet edge portion
.and remove said sheet from-said-supply.

8. In a sheet feeder, means for lifting -an -edge portion
of a sheet to -partly -separate 'the same frem the top
of a supply of horizontally disposed sheets, and means
for removing said sheet from said:supply in-a:;substantially
straight upward direction and comprising:an-endless chain
arranged -with a reach ‘thereof adjacent said supply and
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.an' edge portion of .each ;sheet, -and :conveyor #hedns -for
removing in-an upward :direction from:said supply- the

sheets successively lifted by -said -separating means, said
conveyor means -comprising endless means having a sub-
stantially -vertical reach 'disposed -adjacent said supply
and extending -from a level below the top of said supply

‘to -a level above said. supply, means for driving said

endless means such -that said reach travels in .an up-

‘ward direction, a series -of sheet grippers -mounted on

said -endless ‘means for -movement therewith-and pivotal
movement relative thereto; -said :grippers -being spaced
along said endless-means equal distances.apart and.each
comprising -a first :;jaw element pivotally -mounted on
said endless means: and a .companion: jaw-element piv-
otally mournted on said first jaw element, :biasing -means
acting upon said companion jaw -element and yieldingly
urging the same toward .said- first jaw element, projec-

tions on said jaw elements, and:cam means cooperating

with -said. projections -as -each -gripper -travels along said
reach and passes the top -of -said -supply :for swinging
the -jaw-elements thereof in :opened :condition- towards
and over said ‘supply .and for-causing-said jaw elements

“to -¢lose on -and grip ithe lifted -edge portion -of the top-

most sheet-of said supply.

11. Apparatus as defined in-claim 10, comprising other
biasing ineans acting upon -one-of the jaw -elements of
each -sheet gripper as -the latter travels upwardly with
the sheet gripped -thereby for -turning the jaw elements
thereof downwardly to :a position such that the -bite

thereof is substantially vertical and conforms with the

vertical attitude -of the sheet suspended therefrom, and

-other cam ‘means cooperating ‘with one of -said projec-
-tions of each -gripper -for controlling -the movement - of

the jaw elements thereof by :said-other -biasing means: to
said position. . ‘
12. ‘Apparatus as defined .in .claim-10; comprising bias-

" ‘ing means operably -connected -with and-applying a yield-
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extending vertically from a level below the top of said .

supply to a level-above:said supply, @ gripper.comprising
complementary -jaws mounted ;on-said-chain for move-
ment therewith -and pivotal. -movement :relative ‘to -each
other and as a unit relative ‘to-said-chain, biasing: means
acting upon one of said jaws -and yieldingly urging. the
same toward ‘the other of said jaws, imeans for driving
said chain such -that said reach travels in -an -upward
direction, operative elements connected to: said jaws, and
cam means cooperating with said -elements as said -grip-
per travels upwardly ‘along ‘said ‘reach :for opening said
jaws and swinging the same ‘towards :and -over ‘the top
of said supply into positions with one jaw :disposed -above
the lifted sheet edge ‘portion and-the other jaw disposed
below said sheet portion and for causing -said jaws to
close ‘on the sheet and gripthe same.

0. A sheet feeder as -defined in claim '8, comprising
other cam means cooperating with one of said-elements
during upward movement -of the ‘gripper with the sheet
gripped thereby for positioning ithe jaws so that-the Dite
thereof is substantially vertical-and conferms to the ver-
tical attitude of the sheet :suspended therefrom.

10. Tn apparatus -of -the «character described, means
for separating sheets “successively -from -the »top 1of 2
supply - of ‘horizontally :disposed sheets throughlifting: of

55

60

0

able force upon:the first jaw -element. of -each -sheet grip-

-per as the latter travels upwardly -with the-sheet -gripped

thereby, said force ‘being-applied -in -a -direction tending
to rotate said jaw .elément and its.companien jaw ecle-
ment downwardly, and means .arranged -to-be engaged
by-said first jaw .element for -controlling the -extent of

-downward rotation thereof by-said. biasing means where-

by - said jaw -elements .are .s0. positioned -that the bite
thereof is substantially vertical .and -conforms to the

“vertical attitude -of the .sheet suspended therefrom.

13. Apparatus as-defined .in claim ;10, comprising a
spring-préssed toggle imember operably connected with

:and applying a yieldable force upon. the first:jaw element

of :each sheet gripper:as the latter travels upwardly with

‘the shéet .gripped thereby, said :force being applied in a
_.direction. -tending to rotate said jaw -.element and its

companion jaw element downwardly,.and a bar. extending
along -and inclined -with respect to.the path of upward

.movement of -the gripper.and disposed in the path of

rotation of said jaw .elements by said toggle member

for.controlling the .extent of said rotation whereby said

jaw elements are gradually rotated to .2 position .such
that the -bite thereof is substantially vertical and con-
forms to -the vertical .attitude - of -the sheet suspended
therefrom.

14, Apparatus.as defined in.claim 10, wherein. the sheet
grippers are spaced apart.a.distance less than the length
of the sheets so that.cach.succeeding .sheet being removed

from the -supply is lapped by wa .preceding -sheet and

the sheets are carried-upwardly in.lapped .relationship

by -said :grippers.

15. :In a- sheet -feeder; suction' .means for .separating
sheets-successively from. the top. of:a.supply of horizontal-
ly disposed sheets -through. lifting of an edge portion of
each sheet, a series.of grippers:for successively gripping
the sheets at -the lifted :edge :portions thereof and re-
moving -said -sheets :from said supply, an endless chain
for supporting -said grippers .and .imparting -movement
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thereto through a defined path including a straight ver-
tical course arranged adjacent said supply, means for
driving said chain such that said grippers travel up-
wardly along said course, said grippers each comprising
a first jaw element pivotally mounted on said chain and
a companion jaw element pivotally mounted on said
first jaw element, biasing means operably connected with
the companion jaw element of each gripper for yieldingly
‘urging the same towards its associated first jaw element,
said grippers being closed and so positioned that the bites
of the jaw elements thereof are substantially horizontal
as the grippers travel along said course towards the top
of said supply, proiections on the jaw elements of each
gripper, cam means disposed in said course and co-
operating at the locality of the top of said supply with
said projections for swinging the jaw elements of each
passing gripper towards and over said supply, opeaing
said jaw elements to receive therebetween the lifted edpe
portion of the sheet, and permitting said jaw elemeants
to close on said sheet portion under the influence of said
biasing means, other biasing means acting upon the first
jaw element of each gripper as the latter travels further
upwardly along said course with the sheet gripped there-
by for rotating the jaw elements thereof downwardly to
a position such that the bite thereof is substantially ver-
tical, cam means ccoperating with the projection on the
first jaw element for controlling the movement of the
jaw clements of each gripper by said other biasing means
to said position, cam means disposed in and cooperating
at a farther locality of said: path with the projection on
the companion jaw element for opening the jaw ele-
ments of each passing gripper to release the sheet, each
gripper after release of the sheet returning along said
path to said course with the jaw elements closed ang
the bite thereof substantially vertical and trailing, and
cam means dispesed in said path and in advance of said
course and cooperating with the projection on the first
jaw element for tumbling each passing and returning
gripper to position the jaw elements thereof for subse-
quent upward movement along said course.

146. A sheet gripping and conveying device comprising
an endless chain constrained to travel in a defined path,
a sheet gripper comprising a first jaw element pivotally
mounted on said chain and a companion jaw element
pivotally mounted on said first jaw element, bias-
ing means operably connected with said companion jaw
element for vieldingly urging the same toward said first
jaw element, said gripper being closed and so positioned
that the bite of said jaw elements is substantially at right
angles to said chain as the gripper travels along cone reach
of said chain, projections on said jaw elements, cam
means disposed in said path and cooperating at one
Iccality of said reach with said projections for swinging
said jaw elements relative to said chain towards a sheet
to be gripped and conveyed, opening said jaw elements
to receive the leading edge of said sheet therebetween,
and permitting said jaw elements to close on and grip
said sheet under the influence of said biasing means,
cooperating spring and cam means respectively acting
upon the first jaw element and arranged to be engaged
by the projection on said first jaw element for rotating
said jaw elements in the direction of the sheet gripped
thereby to a position such that the bite thereof is sub-
stantially parallel to said chain reach as said gripper
travels further along said reach, cam means disposed in
and cooperating at a further-locality of said path with
the projection on said companion jaw element for open-
ing said jaw elements to release the sheet, said gripper
after release of the sheet returning along said path to
said reach with the jaw elements closed and the bite
thereof trailing and substantially parallel to said chain,
and cam means disposed in said path and in advance of
said reach and cooperating with the projection on said
first jaw element for tumbling said jaw elements and re-
setting the same for subsequent movement along said
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reach with said jaw elements closed and the bite thereof
disposed at right angles to said chain.

17. A sheet gripping.and conveying device as defined
in claim 16, wherein the cooperating cam and spring
means for positioning the bite of the jaw elements of
the gripper substantially parallel to the chain reach
comprises a bar extending along and inclined with respect
to said reach, and a spring-pressed toggle member op-
erably connected with the first jaw element for yieldingly
urging the same towards said bar.

18. A sheet gripping and conveying device as defined
in claim 17, comprising means for pivotally mounting
said bar, and means for adjusting said bar about its pivot
to vary the inclination thereof.

19. Sheet feeding apparatus for feeding sheets one
after ancther from the top of a stationary upright pile
therecf, comprising sheet separating means arranged for
vertical up and down movement and operable upon the
top of said pile for separating the sheets successively
from said pile, sheet conveying means arranged adjacent
said pile and extending from substantially the lowermost
sheet of said pile upwardly to a level above the tep of
said pile for removing in succession from said pile in an
upward direction the sheets successively separated by said
sheet separating means, said conveying means advancing
the sheets a predetermined distance for each cycle of op-
cration of the feeder, mechanism for lowering said sheet
geparating means relative to said pile and said sheet
conveying means as the sheets are removed from said
pile and the latter is consumed to maintain said sheet
separating means in proper operating positicn in rela-
tion to the height of the diminishing pile, and actuating
means for operating said sheet separating means at timed
intervals in timed relation with the cycle of movement
of said conveying means and for advancing the timing
of said sheet separating means relative to the cyclic move-
ment of sald conveying means a degree commensurate
with the extent of downward movement of said sheet
separating means by said mechanism, whereby said tim-
ing relationship between said sheetl separating means and
said conveying means is maintaiced as said sheet separat-
ing means descends relative to said pile and said convey-
ing means.

20. Sheet feeding apparatus as defined in claim 19,
comprising control means including a feeler element op-
eratively connected with said actuating means for rock-
ing movement in timed relation with said sheet separat-
ing means and said sheet comveying means across one
edge of the pile into and out of engagement with a mar-
ginal portion thereof for controlling the operation of said
mechanism,

21. Sheet feeding apparatus as defined in claim 19,
wherein the sheet conveying means comprises vertically
positioned endless means arranged with a reach thereof
adjacent the pile and with the lower turn at a level below
the lowermost sheet of said pile and with the upper turn
at a level above the top of said pile, and means for driv-
ing said endless means so that said reach travels in an
upward direction.

22. Sheet feeding apparatus for feeding sheets one after
ancther from the top of a stationary upright pile theresf,
comprising a sheet separating mechanism arranged for
vertical up and down movement and including means
operable toward and away from the top of said pile for
engaging and lifting an edge portion of each sheet in
turn from said pile, an endless sheet conveyor having
an upwardly travelling reach arranged adjacent said pile
and extending from substantially the lowermost sheet of
said pile to a level above the top of said pile, said con-
veyor carrying sheet grippers at spaced intervals there-
along and operable successively to grip the lifted edge
portions of successive sheets and remove said sheets from
said pile in an upward direction as said grippers travel
along said reach, means for lowering said sheet separat-
ing mechanism relative to said pile and said conveyc:
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arranged in opposed relation and adapted to receive be-
tween the opposed ends thereof one of said pins at the end
of each operation of said disk and said shaft to releasably
hold said disk and chaft against rotation in opposite di-
rections during the interval between operations thereof
by said abutments, one of said pawls being constructed
and arranged for pivotal movement out of operative posi-
tion by and through movement of said abutments to-
wards said disk to release the first of said pins, and the
other of said pawls being constructed -and arranged for
pivotal movement cut of operative position by the second
of said pins as the latter moves into locking position upon
rotation of said disk.

35. Sheet feeding apparatus for feeding sheets succes-
sively from the top of a stationary upright pile thereof,
comprising shest conveying means arranged adjacent said
pile and extending from substantially the lowermost sheet
of said pile upwardly to a level above the top of said pile
for taking corresponding edge portions of sheets presented
successively thereto and removing said sheets in succes-
sion from said pile in an upward direction, sheet separat-
ing means arranged. for vertical up and down movement
and operable upon the -top-of said pile for engaging and
lifting an edge portion of each top sheet in turn and posi-
tioning it for reception by said sheet conveying means,
means for lowering said sheet separating means relative to
said pile and said sheet conveying means. as the level of
the top of said pile changes through removal of sheets
therefrom to maintain said sheet separating means at a
constant elevation and in proper operating position with
relation to the top of the diminishing pile, and means
for operating said sheet separating means in timed rela-
tion with the cycle of movement of said sheet conveying
means and for progressively advancing the cyclic timing
of said sheet separating means relative to the cycle of
movement of said sheet conveying means as said sheet
separating mechanism progressively descends, whereby a
substantially equal spacing between the leading edges of
successive sheets on said sheet conveyor means is main-
tained.

36. Sheet feeding apparatus for feeding sheets one after
another from the top of a stationary upright pile thereof,
comprising a frame, a carriage slidably mounted.- on said
frame for vertical up and down movement, suction  de-
vices mounted on said carriage for relative movement to-
wards and away from said pile to grip each top sheet in
turn at opposite front corner porticns thereof and lift
the front edge portion of said sheet from said pile and
for relative movement laterally away from each other to
stretch said gripped and lifted sheet pertion. transversely
thereof, at least two vertically. positioned - transversely
spaced chains arranged with corresponding reaches there-
of adjacent the front of said pile and extending from sub-
stantially the lowermost sheet of said pile to a level above
the top of said pile, means for continuously driving said
chains such that said reaches travel in an upward direc-
tion, said chains carrying sheet grippers at spaced inter-
vals therealong and movable successively into position to
grip the lifted and stretched front portion of each sheet
in turn and remove said sheet from said pile in an upward
direction as said grippers fravel along said reaches,
means for lowering said carriage relative to said pile and
said chains as the sheets are removed from said pile to
maintain said suction devices at.a constant elevation and
in proper operating position with relation to the top. of
the diminishing pile, actuating elements for said shest
grippers traveling therewith, cam means. on said carriage
and cooperating with said actuating elements for operating
said grippers to grip a shest as they successively travel
past the top of said pile, means including a driven single
revolution shaft journalled in said carriage for operating
said suction devices, and means drivably connected with
said shaft for rotating the latter to effect operation of said
suction devices in timed relation with the cycle of move-
ment of said chains and the operation of said grippers as
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they reach the top of said pile and for maintaining said
timing relation as said carriage descends.

37. Sheet feeding apparatus as defined in claim 36,
wherein said chains are independently mounted on said
frame and each is provided with a series of sheet grip-
pers equally spaced therealong and having projections
thereon, and separate cam means cooperating with said
projections are provided and mounted on the carriage
for operating said grippers, and comprising means for
independently adjusting each chain and its associated
cam means as a unit transversely of the frame to accom-
modate sheets of different sizes.

38. Sheet feeding apparatus as defined in claim 36,
wherein said means for lowering said carriage comprises
rack means on said frame, a shaft journalled in said car-
riage, gears on said shaft meshing with said rack means,
a worm wheel on said shaft, an upright shaft journalled
on said frame, a worm on said upright shaft and meshing
with said worm wheel, a ratchet on said upright shaft, a
rawl carrier loosely mounted on said upright shaft, a
pawl pivotally mounted on said carrier and continuously
engaged with said ratchet, means including a cam on the
driven single revolution shaft and a cam strap pivotally
connected with said pawl carrier for oscillating said pawl
carrier, a latch for holding said cam strap against fol-
lowing said cam, a rock shaft journalled in said carriage,
a pile engaging pile height testing feeler on said rock
shaft, means including a cam on said single revolution
shaft for rocking said rock shaft to move said feeler into
and out of engagement with the top of said pile inwardly
and outwardly of the front edge of said pile, and means
on and operated by said rock shaft for controlling the
action of said latch to preveént or permit operation of
said cam strap and the pawl and ratchet thereby.

39, Sheet feeding apparatus as defined in claim 36
wherein the sheet grippers are spaced apart a distance
less than the length of the sheets so that the sheets are
carried upwardly by the chains in lapped relationship.

40. Sheet feeding apparatus as defined in claim 36,
comprising preliminary separators mounted on the car-
riage for relative movement toward and away from the
pile and operable on each top sheet in turn to buckle the
opposite front corner portions of said sheet for engage-
ment of said sheet by the suction devices at the buckled
portions thereof, and means operatively connected with
said separators and actuated by the single revolution
shaft for operating said separators in timed relation with
said suction devices.

41. Sheet feeding apparatus' as defined in claim 40,
comprising presser fingers rocking across the front edge
of the pile into.and out of engagement with the front
marginal portion of said pile at points spaced inwardly
from the side edges of said pile for confining the buck-
ling of the sheet by the preliminary separators to the
corner portions of said sheet, means for operating said
fingers in timed relation with said separators and the
suction devices, and other fingers movable in unison
with the suction devices toward and away from said pile
and arranged to engage the top of said pile to limit the
downward movement of said suction devices to substan-
tially the separated levels of the buckled corner portions
of the sheet.

42. In a sheet feeder, a pair of suckers, means mount-
ing said suckers at opposite sides of a supply of sheets
and exteriorly of said sides for pivotal movement down-
wardly and upwardly to engage the top sheet of said
supply at opposite corner portions thereof and lift an
edge portion of said sheet from said supply, means
mounting said suckers for sliding movement inwardly
and outwardly relative to said supply, biasing means for
yieldingly urging said suckers inwardly, means for swing-
ing said suckers toward and away from said supply, and
means disposed in the path of upward swinging motion
of said suckers for sliding said suckers outwardly away
from each other to effect transverse stretching of said
edge portion of the sheet gripped by said suckers.
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as the sheets ‘are removed from said pile ‘and ‘the latter
is consumed to maintain said sheet separating miecha-
nism at a constant ‘elevaticn and in proper operating po-
sition ‘with relation to the ‘top -of the diminishing pile,
actuating -elements for said sheet grippers traveling ‘there-
with, cam ‘means cooperating ‘with said- actuating e€le-
ments for operating each of said sheet -grippers to -grip
a sheet as the same travels past the top of ‘said pile, said
cam 'means being arranged for downward movement ’in
unison with 'said sheet-separating mechanism. a:correspond-
ing -distance, and 'meaiis for operating said sheet sep-
arating mechanism in timed relation with ‘the cycle -of
movement of said conveyor "and the -operation ‘of -each
sheet gripper as the latter passes the top-of -said pile and
for ‘maintaining ‘said rélation ‘as ‘the -sheet separating
mechanism descends.

23. ‘Sheet feeding -appdratus as defined -in claim 22,
wherein said cam ‘means is carried ‘by said sheet separat-
ing mechanism for vertical ‘up ‘and down ‘movement ‘in
unison therewith.

24, ‘Sheet ‘feeding apparatus as defined in claim 22,
comprising control ‘means for controlling ‘the operation
of said separator lowering ‘means and ‘the downward
movement of said sheet separating ‘mecharnism, said con-
trol means including a feeler element movable vertically
with said sheet separating ‘mechanism ‘and operatively
connected to the operating means for said mechanism for
movement by said operating ‘means once during each
cycle of operation of the machine “inwardly beneath a
lifted sheet edge portion across the adjacent edge of the
pile and into engagement with the adjacent marginal por-
tion thereof, and outwardly across said pile ‘edge and
out of engagement with said marginal portion ‘before
-the edge portion cf ¢ach sheet is lifted from “said wpile.

25. Sheet feeding apparatus as defined in claim 22,
wherein the sheet separating mechanism lowering means
comprises fixed rack means, rotdtable gear means meshing
with said rack means and carried by ‘said mechanism,
worm and worm gear means drivably connected with said
gear means and carried by said mechanism, and pawl
and ratchet means drivably connected to said worm and
worm . gear means and carried by said mechanism, and
comprising control means carried by said mechanism
.and movable in one direction to render said pawl and
ratchet means effective and in the opposite direction to
render said pawl and ratchet means ineffective, a feeler
element carried by said sheet separating mechanism and
movable Into and out of engagement with the top of
the pile, means actuated ‘by the sheet separating mech-
anism operating means for operating said feeler element
in timed relation with said mechanism, and means car-
ried .by said mechanism and operated by said feeler ele-
ment and controlling the movement cf said control means
in said- directions.

26. Sheet feeding -apparatus as defined in claim 22, .

wherein ‘the means for .operating the sheet -separating
mechanism -comprises a .driven shaft carfied by .said
mechanism and operatively connected with the sheet
engaging and lifting means, and- driving means connected
with said shaft for intermittently rotating the latter at
timed intervals one complete revolution for each cycle
of operation of the machine and effective to initiate said
rotation of said shaft progressively sooner as the sheet
separating mechanism descends.

27. Sheet feeding apparatus as defined 'in claim 22,
wherein the means for operating the sheet separating
mechanism comprises .a driven shaft carried by said
mechanism and operatively connected with the sheet en-
gaging. and lifting means, a driving -shaft carried by said
mechanism, driving connections between said shafts, an
endless flexible element having a vertically extending
reach travelling in the same direction and at the same
surface speed as that of said .gripper conveyor reach,
guide means on said mechanism and disposed.concentric
with said driving shaft and around which a portion of said
element reach is directed and caused to travel in a
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substantially semi-circular path, a series of abutments
carried by said -endless.clement at spaced intervals there-

-along, said :abutments being equal in number to the num-

ber -of sheet grippers on said conveyer and ‘the spacing
between the same being equal to the spacing between

said sheet grippers, and a member fixed on said driving

shaft and having portions ‘thereof disposed diametrically
opposite .each other and .arranged to be successively en-
gaged by successive abutments on said endless .element
as said abutments travel upwardly along said element
reach to impart rotation to said :member and said driving
shaft as said abutments travel around said semi-circular
path.

28. Sheet feeding apparatus ‘as defined in <¢laim 27
wherein said endless flexibie element is -a chain, .and
said guide means is a sprocket loosely mounted on said
driving shaft.

29. Sheet feeding apparatus as defined -in claim 27,
comprising means carried by the sheet separating mecha-
nism for holding said driving shaft against rotation during
the interval between operations thereof, said locking
means being arranged ito be actuated by said abutments
to release said shaft for rotation as said-abutments travel
upwardly and prior to engagement thereof with said mem-
ber.

30. Sheet feeding apparatus as defined in claim 27, com-
prising opposed cooperating pawls pivotally ‘mounted on
the sheet separating mechanism and arranged ‘tc receive
between the ends thereof one of two diametrically oppe-
site projections on said :member for locking said mem-
ber and said driving shaft against rotation:in cpposite di-
rections during the interval between operations theredf,
one of said pawls being constructed .and -arranged for
pivotal movement out .of operative position by-said abut-
ments as the latter travel upwardly and prior (0.engage-
ment thereof with said member, and the other of said
pawls being constructed and arranged for pivotal move-
ment out .of operative position by the other of said pro-
jections as the latter moves into lacking position upcn
rotation of said member by said abutments.

31. In combination, a shaft, a driven endless flexible
element, .guide means dispesed concentric with said shaft
and around which .a portion of a reach of said endless
element is directed and caused to travel in an arcuate
path concentric with-said shaft, a series of abutments car-
ried by said endless element-at spaced intervals therealong,
and a member fixed on said shaft and having portions
thereof arranged to be successively engaged by successive
abutments on said endless element to impart intermittent
motion to said member and said shaft as said abuiments
travel around said arcuate path.

32. The combination-as defined in claim 31, including

-means for holding said member and said snaft against

rotation during the interval between operations thereof
by said abutments, said holding means being arranged o
be actuated by and through movement of said abutments
towards said member to release said member and said
shaft for rotation prior to engagement of said abutinents
with said member.

33. In combination, a shaft, a driven eundless chain, a
sprocket loosely mounted on said shaft and arcund which
a portion of a reach of said chain is passed, a guide for
causing said chain portion to travel around ons-half the

periphery of said sprocket, a series of abutments carried

by said chain at spaced intervals therealong, sund a disk

‘fixed on said shaft-and having two radially extending siois

therein disposed diametrically opposite each other, said
slots being adapted to successively receive successive abut-
ments on said chain whereby said disk and said shaft are
intermittently rotated by said abutiments a5 they ‘travel
around said sprocket.

34. The combination as defined in .claim 33, including
two axially extending pins carried by said disk and dis-
posed diametrically opposite each other and centrally be-
tween said slots, and two pivotally mounted locking pawls
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43. In a sheet feeder, a pair of suckers, means mount-
ing said suckers at opposite sides of a supply of sheets
and exteriorly of said sides for pivotal movement down-
wardly and upwardly to engage the top sheet of said sup-
ply at opposite corner portions thereof and lift an edge
portion of said sheet from said supply, means mounting
said suckers for sliding movement inwardly relative to
said supply to sheet engaging position and outwardly
away from each other to transversely stretch said edge
portion of the sheet gripped thereby, biasing means for
yieldingly urging said suckers inwardly towards each
other, a plurality of grippers movable upwardly in a sub-
stantially straight path for gripping said sheet. in' the
region, of the stretched portion thereof and removing
said sheet from said supply in-a substantially straight
upward direction, cam means disposed in the path of
upward- swinging motion of said suckers for sliding said
suckers outwardly to effect said 'stretching operation of
the sheet and to bring said suckers to position clear of
the side edges of said sheet when taken by said grippers,
and means for swinging said suckers toward and. away
from said supply and for causing said suckers to return
beneath said sheet when taken by said grippers into posi-
tion to act on the next sheet of said supply. '

.44, In a sheet feeder, sheet separating mechanisms
operable upon corresponding edge portions of the top
sheets of a-supply thereof, each of said mechanisms com-
. prising a casing disposed at one side of said supply and
exteriorly of said side, a cam shaft journalled in said

casing, a rock shaft journalled in said casing, said shafts
being in parallel relation to each other and to said side

of said supply, a cam on said cam shaft, a cam follower
connected with said rock shaft riding on said .cam, an
arm . fixed on said rock shaft and extending therefrom
towards. the -adjacent side of said supply, a rod slidably
mounted in said arm_and projecting inwardly therefrom
over the top:of said supply, a sucker carried by said rod,
biasing. means for yieldingly urging said rod - inwardly
relative to said arm, a stop on said rod and engageable
with said arm to limit the inward movement of said rod

by said biasing mieans, said cam acting to rock said rock
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shaft in one direction to swing said arm, said rod and -

said sucker away from the top of said supply to lift a
corner portion of the top sheet from said supply, biasing
means -for yieldingly. urging said arm, said rod and said
sucker. downwardly -toward the supply, a follower on
said rod, and a -cam arm on said casing and disposed in
the path of upward swinging motion of said last-named
follower so as to be engaged by said follower during up-
ward movement of said sucker for causing sidewise out-
ward movement of said rod and said sucker to effect
transverse outward movement of the corner portion of
the sheet gripped by said sucker. e
" .45. A sheet feeder -as defined in claim 44, wherein
each of said sheet ‘separdting mechanismis includes a sec-
ond cam on said cam shaft, a lever pivotally mounted
on said rock shaft adjacent said sucker carrying arm and
extending inwardly from said rock; shaft over the adja-
cent cornér portion:of the sheet supply, a combingrwhegl
journalled- on the inner end of said lever, a gear ‘onisa'rd
cam shaft, a pinion journalled on said rock shaft, driving
connections between said pinion and said combing wheel
to rotate. the latter, and biasing means for yieldingly
urging said lever and -said combing wh'eel‘f‘tow.ard the
top -of the sheet supply and for. yieldingly pressing _sgud
‘combing ‘wheel ‘on-said supply, said combing. wheel;.at‘.tmg
4o preliminarily buckle the adjacent cormer portion of
the top sheet of the-supply, and said second .cam acting
to rock said-lever and said -combing wheel to lift-said
‘eombing 'wheel-'out -of engagement with the -sheet supply,
said 'sucker cam and said combing wheel cam ‘being -so
‘telated that said ‘combing wheel buckles the corsmer jpor-
‘tion' of the sheet prior. to engagement of the sucker there-
- .with. and that said' combing wheel is lifted after en-
gagemment of said sucker with the buckled corner portion
‘of the 'sheat, = - : 3 -
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46, Sheet feeding. apparatus for feeding sheets suc-
cessively from the top of a stationary upright pile there-
of, comprising a frame, a ¢ Tiage slidably mounted on
said frame for vertical up and down movement, means
on said carriage ‘operable to buckle froni corner portions
of the top .sheet of said pile, suction means on said
carriage -operable. to grip the buckled portions -of the
sheet, lift the front edge portion of said sheet, stretch
said front edge portion transversely thereof and hold it

‘in raised stretched condition momentarily, a conveyor. in-

cluding a plurality of grippers adjacent the front of
said pile and movable upwardly in a substantially straight
path.for gripping said sheet in the region of the stretched
portion thereof and removing said. sheet from said pile

5 in_a substantially straight upward direction, means for

lowering said carriage relative to said pile and said con-
veyor as the lever of the top of said pile changes through
removal of the sheets successively therefrom to maintain
said sheet buckling means and said suction means in
proper operating positions with relation to the top of the
diminishing pile, means including a driven shaft on said
carriage for operating said sheet buckling means and said
suction. means - in timed relation. with each-other and:in
timed relation with the cycle of movement of said con-

5 veyor s the level of the top of said pile changes through

sively advancing the cyclic timing of said buckling means
aud said suction means relative to the cycle of move-
mesit of said conveyor as. said carriage is progressively
lowered. L - S

47. Sheet feeding .apparatus for feeding sheets succes-
sively from the top of a .stationary upright pile thereof,
comprising conveyor means spaced. above and extend-
ing. forwardly of said pile to which the sheets are fed
one after.another, vertically positioned endless conveyor
means  arranged adjacent the front of said pile and ex-
tending from. substantially the lowermost sheet of said
pile to.said first-named conveyor means for taking sheets
stceessively presented thereto, removing said sheets from
said pile and delivering them upwardly and forwardly
to sdid first-named conveyor means, said endless con-
veyor means traveling a predétermined distance for each
cycle of operation of the feeder, sheet separating means
arranged for vertical up and down movement and oper-
able to separate the front .edge portions of the sheets
successively from said pile and position them for re-
ception by said endless conveyor means, means-for lower-
ing said sheet separating means relative to said -pile and
said endless conveyor means as the sheets are removed
from - the- top of said pile and the level of the top of
§aid pile thereby changes to maintain said sheet separat-
ing means properly positioned with relation to the top
of the diminishingpile, and actuating means for operating
said. sheet separating means at timed intervals in timed
relation with the cycle of movement of said endless con-
veyor-means and for advancing the timing of said sheet
separating means relative to the cyclic movement of
said. endless . conveyor means a. degree commensurate
with- the extent ‘of downward movement of said -sheat
separating ‘means; whereby' said timing relationship™be-
tween-said sheet separating means -and said endless con-
veyor means is maintained as said sheet separating means
descends relative to said pile and said endless conveyor
means.

48, Sheet feeding apparatus as defined in ‘claim 22,
wherein the means for operating the sheet separating
mechanism comprises a driven shaft carried by said
mechanism- and operatively connected with the sheet
enpaging -and lifting means, an endless flexible element
having a reach thereof travelling in the same direction
and ‘at the same surface speed as that of said gripper
conveyor reach, guide means on said mechanism and
disposed ‘concentric with said shaft and around which
a portion of said element reach is directed and caused
to fravel in 4n arcuate path, a series of abutments carried



2,761,679

35

by said endless element and spaced therealong equal
distances apart, the spacing between said abutments being
the same as that of said sheet grippers, a member ro-
tatably mounted on said shaft and having radially ex-
tending portions arranged to be successively engaged by
successive abutments on said endless element to impart
intermittent rotation to said member as said abutments
travel around said arcnate path, and driving connections
between said shaft and said member for transmitting ‘the
rotation of said member to said shaft.

49. Sheet feeding apparatus as defined in claim 48,
wherein said endless flexible element is a chain, and
said guide means comprises an annular member rotatably
mounted on said shaft, and a plate-like member carried
by said mechanism and surrounding said annular mem-
ber, said plate-like member being provided with slots
for receiving said chain and leading the latter toward
and away from said annular member. .

50. Sheet feeding apparatus as defined in claim 48,
wherein said member is rotated a portion of a revolution
by each of said abutments, and said driving connections
comprises gearing effective to rotate said shaft one com-
plete revolution for each operation of said member.

51. Sheet feeding apparatus as defined in claim 22,
wherein the means for operating the sheet separating
mechanism comprises a horizontally disposed shaft
carried by said mechanism and operatively connected
with the sheet engaging and lifting means, a driven verti-
cally disposed shaft having a helical groove extending
along the length thereof, said helical groove being of
a design such that the pitch of the helix is equal to the
spacing between said sheet grippers, a gear carried by
said ‘mechanism and slidably engaged over said driven
shaft, key means carried by said gear and slidably en-
gaged in said groove for drivably connecting said gear
to said driven shaft. and a gear fixed on said horizontally
disposed shaft and having meshing engagement with said
first-named gear.

52. Sheet feeding apparatus as defined in claim 35,
wherein the means for operating said sheet separating
means comprises a horizontally disposed shaft operatively
connected with said sheet separating means and arranged
for vertical up and down movement in unison with said
sheet separating means, a driven vertically disposed shaft
having a helical groove extending along the length thereof,
a gear slidably engaged over said driven shaft and ar-
ranged for vertical up and downward movement in unison
with said sheet separating means and said first-named
shaft, key means carried by said gear and slidably en-
gaged in said groove for drivably connecting said gear to
said driven shaft, and a gear fixed on said first-named shaft
and having meshing engagement with said first-named
gear, said helical groove being of a design such that - the
pitch of the helix will cause rotation of said first-named
gear relative to said driven shaft and in a direction to
advance said first-named shaft a degree comensurate with
the extent of downward movement of said sheet separat-
ing means, whereby the cyclic timing of the operation of
said sheet separating means is correspondingly advanced
relative to the cycle of movement of said sheet convey-
ing means.

53. A sheet, feeder as defined in claim 44, wherein
each of said sheet separating mechanisms includes a sec-
ond cam on said cam shaft, a lever pivotally mounted on
said rock shaft adjacent said sucker carrying arm and ex-
tending inwardly from said rock shaft over the adjacent
corner portion of the sheet supply, a combing wheel
journalled on the inner end of said lever, a gear on said
cam shaft, a pinion journalled on said rock shaft, driving
connections between said pinion and said combing wheel
to rotate the latter, means for counterbalancing the weight
of said lever and said combing wheel, and biasing means
for yieldingly urging said lever and said combing wheel
toward the top of the sheet supply in opposition to said
counterbalancing means and for yieldingly pressing said
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combing wheel on said supply, said combing wheel acting
to preliminarily buckle the adjacent cormer portion of
the top sheet of the supply, and said second cam acting
to rock said lever and said combing wheel to lift said
combing wheel out of engagement with the sheet supply,
said sucker cam and said combing wheel cam being so
related that said combing wheel buckles the corner por-
tion of the sheet prior to engagement of the sucker there-
with and that said combing wheel is lifted after engage-
ment of said sucker with the buckled corner portion of
the sheet. : -

54. In combination, a shaft, a driven endless flexible
element, guide means disposed concentric with said shaft
and around which a portion of a reach of said endless
element is directed and caused to travel in an arcuate
path concentric with said shaft, a series of abutments
carried by said endless element at spaced intervals there-
along, a member rotatably mounted on said shaft and
having radially extending portions arranged to be suc-
cessively engaged by successive abutments on said end-
less element to impart intermittent motion to said member
as said abutments travel around said arcuate path, and
gearing between said member and said shaft for trans-
mitting the rotation of said member to said shaft.

55. In’ combination, a shaft, a driven endless chain,
an annular member rotatably mounted on said shaft and
around which a portion of a reach of said chain is
passed, a fixed guide surrounding said member for causing
said chain portion to travel around substantially one-half
the periphery of said member, said guide being slotted to
receive said chain and direct the latter toward and away
from said member, a disk rotatably mounted on said
shaft and having a plurality of radially extending slots
therein adapted to successively receive successive abut-
ments on said chain whereby said disk is intermittently
rotated by said abutments as they travel around said
member, a gear secured to said disk, a gear secured to
said shaft, and gearing having meshing engagement with
said gears. i

56. In combination, a fixed vertically disposed driving
shaft having a helical groove formed therein and extend-
ing along the length thereof, a vertically movable sup-
port, a horizontally disposed driven shaft journalled in
said support and continuously maintained in alignment
with said driving shaft, a bevel gear fixed on said driven
shaft, a bevel gear rotatably carried by said support and
engaged over and slidable along said driving shaft and
having continuous meshing engagement with said first-
named gear, and'a key carried by said second-named gear
and slidably engaged in said helical groove for drivably
connecting said second-named gear with said driving shaft
whereby rotation of said driving shaft is transmitted by
said second-named gear to said first-named gear and said
driven shaft, said helical groove being effective to rotate
said second-named gear in one direction relative to said
driving shaft when said support and therewith said driven
shaft and said gears are lowered relative to said driving
shaft, and in the opposite direction’ relative to said driv-
ing shaft when said support and therewith said driven
shaft and said gears are raised relative to said driving
shaft.

57. Sheet feeding apparatus for feeding sheets one
after another from the top of a stationary upright pile
thereof, comprising a sheet separating mechanism ar-
ranged for vertical up and down movement and includ-
ing means operable toward and away from the top of
said pile for engaging and lifting an edge portion of each
sheet in turn from said pile, an endless sheet conveyor
having an upwardly travelling reach arranged adjacent
said pile and extending from substantially the lowermost
sheet of said pile to a level above-the top of said pile,
said conveyor carrying sheet grippers at spaced intervals
theérealong and operable ‘successively to grip the lifted
edge portions of successive sheets and remove said sheets

‘from said pile in an upward direction as said grippers

trave]l along said reach, means for lowering said sheet
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separating mechanism relative to said pile and said con-
veyor- as the sheets are removed from said pile and the
latter is consumed to maintain said sheet separating mech-
anism at a constant elevation and in proper operating
position with relation to the top of the diminishing pile;
lug elements on the grippers, cam means -cooperating
with the lug elements for operating each of said sheet
grinpers to grip a sheet as the same travels past the top
of said pile, said cam means being arranged for downward
movement in unison with said sheet separating mechanism
a correspending distance, the sheet separating mechanism
lowering means comprising fixed rack means, rotatable
gear means meshing with said rack means and carried
by said mechanism, worm and worm gears means driv-
ably connected with said gear means and carried by said
mechanism, and pawl and ratchet means drivably con-
nected to said worm and worm gears means and carried
by said mechanism, and comprising control means car-
ried by said mechanism and movable in one direction
to render said pawl and ratchet means effective and in
the opposite  direction to render said pawl and ratchet
means ineffective, a feeler element carried by said sheet
separating mechanism and movable into and out of en-
gagement with the top of the pile, feeler rocking means
powered by a connection to the endless sheet conveyor
for operation in timed relation therewith, and means car-
ried by said mechanism and operated by said feeler ele-
ment and controlling the movement of said control means
in said directions.

58. In a sheet feeder, a feedboard at a fixed elevated
level, a low level support for a stationary pile of sheets,
an upstanding endless conveyor disposed between the
support and feedboard, a carriage movable up and down
parallel to said conveyor, cam shaft means journalled in
said carriage, a vertically disposed operating member
driven in timed relation with the machine to which sheets
are being fed, means on said cam shaft means opera-
tively connected to said member for turning said cam
shaft means one revolution for each machine cycle, sheet
separating means on said carriage, sheet grippers spaced
at regular intervals along the length of said conveyor,
actuating elements for said grippers traveling therewith,
the grippers on the upgoing run of said conveyor being
adapted to take separated sheets from said pile, move them
up to and place them upon said feedboard, means on said
cam shaft means functioning to actuate said separating
means, means on said carriage cooperating with said
actuating elements for operating said sheet grippers as the
latter on their upward travel pass said carriage, means
on said carriage and actuated by said cam shaft means
for lowering said carriage an increment at a time, and
mearns on said carriage for disabling said lowering means
when the difference between the height of the carriage and
that of the pile becomes less than a predetermined amount.

59, Sheet feeding mechanism as defined in claim 53,
wherein said operative connection between said vertically
disposed operating member and said cam shaft means
automatically advances the timing of said cam shaft means
as said carriage is lowered and the distance between the
same and the feedboard increases.

60. In a sheet feeder, a feedboard at a fixed elevated
level, a low level support for a stationary pile of sheets,
an upstanding endless conveyor disposed between the sup-
port and feedboard, a carriage movable up and down
parallel - to said conveyor, cam shaft means journalled
in said carriage, a vertically disposed operating member
driven in timed relation with the machine to which
sheets are being fed, means on said cam shaft means
operatively connected to said member for turning said
cam shaft means one revolution for each machine cycle,
sheet grippers spaced at regular intervals along the length
of said conveyer, actuating elements for said grippers
traveling therewith, the grippers on the upgoing run
of said conveyor being adapted to take sheets from said
pile, move them up to and place them upon said feed-
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board, cam plate means on said carriage cooperating with
said actuating elements for. actuating said grippers to
take a sheet from the pile as they pass the carriage on

“their upward travel, a feelér mounted on said carriage,

means ‘on said carriage and actuated by said cam shaft
means for lowering said feeler into engagement with the
top of said pile once for each cycle of the machine, and
means on said carriage and actuated by said cam shaft
means and controlled by said feeler for lowering said
carriage an increment at a time, whereby the height of
the carriage as controlled by said feeler determines the
timing of the gripper actuation.

61. In a sheet feeder, a feedboard at a fixed elevated”
level, a low.level support for a stationary pile of sheets,
a carriage movable up and down, cam shaft means
journalled in said carriage, vertically disposed endless
chain means for conveying sheets upward and operating
said cam shaft means, means on said cam shaft means
operatively connected with said endless chain means for
turning said cam shaft means one revolution for each
machine cycle, sheet separating means on said carriage,
said endless chain means comprising a conveyor having

" sheet grippers spaced at regular intervals therealong, pro-
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‘jections on said grippers, the grippers on. the upgoing

run of said conveyor being adapted to take separated
sheets from said pile, move them up to and place them
upon said feedboard, means on said cam shaft means
functioning to actuate said sheet separating means, means
on said carriage cooperating with said projections for
operating each of said sheet grippers as the laiter on its
upward travel passes said carriage, means on said car-
riage and actuated by said cam shaft means for lowering
said carriage an increment at a time, and means on said
carriage for disabling said lowering means when the
difference between the height of the carriage and the height
of the pile becomes less than a predetermined amount.

62. Sheet feeding apparatus for feeding sheets succes-
sively from a stationary pile thereof, comprising sheet
separating means arranged for vertical up and down move-
ment and operable upon the top of said pile for separating
the sheets one after another therefrom, sheet conveying
means arranged adjacent said pile and extending from
substantially the lowermost sheet of said pile upwardly
to a level above the top of said pile for removing said
sheets from said pile in an upward direction, said convey-
ing means advancing the sheets a predetermined distance
for each cycle of operation of the feeder, mechanism
power actuated to lower said sheet separating means rela-
tive to said pile and said conveying means as the sheets
are removed from said pile and manually actuated to
raise said sheet separating means relative to said convey-
ing means, and means for operating said sheet separating
means at timed intervals in timed relation with the cycle
of movement of said conveying means and for controlling
said operation such that the timing thereof is advanced
relative to the cycle of movement of said conveying means
as said sheet separating means is lowered and is Te-
tarded as said sheet separating-means is raised.

63. Apparatus as defined in claim 62 wherein the timing
of said sheet separating means is advanced and retarded
a degree commensurate with the extent of downward
and upward movement, respectively, of said sheet separat-
ing means.
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