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Ohtie, a corporation of Ohio
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(CL, 271—12)

4 Claims,

This invention relates to improvements in ma-
chines for handling, folding, or otherwise treat-
ing sheets of paper or the like, and it has to do
more particularly with sheet folding mechines of
the buckle fold type.

The principal purpose of the invention is to sim-
plify the construction and materially lower the
production cost of sheet handling or folding ma-
chines while attaining or surpassing in some re-
spects the efficiency and high standard of per-
formance of the more complicated and expensive
machines that are now in use, whereby a thor-
oughly satisfactory machine of the class in ques-
tion may be made available to offices and small
printing shops operating on limited budgets,

Another object of the invention is to improve
the sheet feeding mechanism of machines of the
kind referred to so that, by a simple adjustment,
it may be made to satisfactorily handle sheets of
a very wide range of thickness, stiffness, and sur-
face smoothness—in fact, to handle all kinds and
qualities of paper likely to be encountered in the
use of such & machine,

Another object is to provide sheet conveying
means or & so-called feed table that is quick and
simple of adjustment in the matter of adapting
it to sheets of different sizes and for the purpose
of properly relating it to the sheet treating or
folding mechanism.

A further object of the invention is to provide
& simple and economical power transmission in-
volving a control by which any desired speed with-
in a wide range may be easily and quickly and
very accurately attained, said transmission incor-
porating, also, means by which the sheet feed-
ing mechanism may be instantly thrown into
and out of operation and which is conveniently
accessible to the attendant from various posi-
tions about the machine. A further object is to
provide means, for the purpose just mentioned,
which is of such nature that, while acting prompt-
ly to throw the feeding mechanism into opera~
tion, it does so without imposing undue shock
thereon,

The objects and advantages above enumerated,
with others hereinafter appearing, are attained
in the embodiment of the invention illustrated
in the accompanying drawings that form a part
hereof and wherein Fig, 1 is a front elevation of
a folding machine constructed in accordance with
the invention; Fig. 2 is a fragmentary plan view
of the machine on a scale considerably enlarged
over that of Fig. 1; Figs. 3 and 4 are transverse
sections on the respective lines 3—3$ and 4—4 of
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longitudinal section through the machine, on the
line 5—8 of Fig. 2, with the middle portion of
the feed table broken away; Fig. 6 is a fragmen-
tary rear elevation of the machine on the same
scale as Fig. 1; Pig. 7 is a sectional detail of the
sheet feeding mechanism, the same being taken
on the line 9—9% of Fig. 2 and being on a con-
siderably enlarged scale; Fig. 8 is a ‘plan view
of what is shown in Fig. 7, with parts of the
feed roller and shaft broken away, and Fig. 9 is
a sectional view in the nature of a diagram and
in rather exaggerated style through the feeding
mechanism showing the manner in which a sheet
is acted upon as it is advanced by the feed roll
and is sustained on opposite sides thereof by the
branches of the bifurcated sheet support.

The frame of the machine includes front and
rear housings | and 2, respectively. These are
desirably fabricated from relatively heavy metal
plates and are connected at suitable points ad-
jacent the hottoms by tie rods or the like, such
as represented at 3 in Figs. 1 and 6, and by a shelf
;'i and end panels §, shown in dotted lines in

g. 1

Supported by and between the upper separated
end portions of the respective housings 1 and
2 are side rails 10 and (i of sheet conveying
means or & so-called feed table. A flat bed 12
of wood or other suitable material is attached, by
screws {3, to cross bars {4 that are fastened at
their ends, as by screws (5, to the aforesaid rails
10 and (1. As will be observed from Fig. 2, the
ends of the bed 12 are at other than right angles
to the lateral edges thereof, and supported adja~
cent and parallel to the ends of the bed 12 are
rollers {8 and 19, the top surfaces of which are
approximately in the plane of the corresponding
surface of the bed 12. The shafts that support
the rollers I8 and (8 are journaled in the ma-
chine frame, and the rear end of the shaft 20
of roller 18 extends a considerable distance be-
yond the housing 2 where it has fastened to it
grooved pulleys 21 and 22.

Engaged about the rollers (8 and 19, with their
top flights supported by the bed 12, are endless
belts 25 of suitable material, such as webbing,
and engaged with the lower flights of said belts
are flanged pulleys 26 mounted on spindles 27
that are carried by arms 28 (Fig. 5). Said arms
are mounted on a cross rod 29 that is rigidly
supported by and between the rails {0 and {l,
and the arms are adapted to be shifted along said
rod and locked in the position to which they are
shifted and in any desired angular relation to

Pig. 2; Fig. b represents a fragmentary vertical 55 the rod by set screws 30. By such an adjustment
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of the arms 28,  and consequently of the pulleys
26, the belts 25 are shifted laterally of the bed
{2 to any desired position with respect thereto
and with the required degree of tautness to in-
‘sure their proper action. The lateral adjust-
ment of the belts is for the obvicus purpose of
adapting them to sheets of different widths.

Supported adjacent and substantially parallel
to the front edge of the bed 12 is a side guide
35 wherewith the edges of the sheets are engaged
as the sheets are advanced by the conveying
means or feed table. This guide has the cross
sectional shape best shown in Fig. 4, and is sup-
ported by studs 36 that extend laterally from
the guide, and to the threaded outer ends of
which are applied knurled nuts 87, the studs oc-
cupying notches 38 in the rail 18. - The guide 35
is urged toward the sheet conveying means or
table by springs 89 that surround the studs and
are compressed between the guide and the inner
side of the rail {8. By reason of this construc-
tion, the guide 35 may be adjusted relative to the
sheet conveying means or table by simply turn-
ing the knurled nuts 37. _

-Supported through arms 48 from the guide 35
above and in parallel relation to the front belt
25 is a bar 46 having apertures 47 in which are
loosely contained spherical weights or balls 48
between which and said belt the ‘sheets are
adapted to be fed.

Situated beyond the receiving end of the sheet
conveying means or table—that is, beyond the
right hand end thereof as the machine is viewed
in Figs. 1, 2 and 5—are the stack support, and the
sheet feeding mechanism. The stack suppord
congists of a shelf B0, that is pivotally supported
at B (Fig. 5) between the front and rear hous-
ings | and 2, and it may be held at any desired
inclination by suitable means, such as slotted ar-
cuate braces §2 adjustably secured to the hots-
ings by screw means thereon engaged through
the slofs of sald braces. Adjustable laterally of
the stack support 59 are side plates 84 which,
with saild support, form a chute in which a stack
of sheets may be placed. The nature of the ad-
justable connections between the side plates and
support %0 may be of any approved character,
such connections being common in the class of
machines {o which the invention pertains, For-
wardly and below the plane of the pivoted end
of the support 88 is a rod 87 that is fixedly sup-
ported by and between the housings { and 2, and
adapted o be locked to the rod 87 in any desired
position therealong, as by a set screw §8 (Fig. 1),
is & resillently faced cylindrical support 66. This
support may consist of a rubber faced roler, the
extended hub 8f of which is locked, by the be-
forementioned set screw 58, to the stationary
rod 57. Also mounted on the rod 97, for adjust-
ment therealong and angularly thereof, is an
eccentric mounting 63. This mounting is adapt-
ed to be locked to the rod by s thumb screw 64
(Flg. 7). Fastened to the eccentric mounting,
as by means of g screw 88, is g curved bifurcated
plate 66, the branches 87 of which are arranged
on opposite sides of the cylindrical support §8.
The fanned out front edges of the sheets of a
stack S are adapted to contact the plate 86, as
indicgted in Fig. 5, as the stack tends to descend
along the inclined support 89, and the front edge
of the top sheet may be caused to bear with the
desired degree of pressure against the support 60
by the adjustment of the plate 68 through the
eccentric mounting 63.  This adjustient is an
exceedingly imporfant one and varies minutely
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with papers of different welghts or thickness,
stifiness and smoothness of finish and has to be
determined by actual test. The invention pro-
vides a very convenient way of making the ad-
‘justment while the machine is In operation.
Arranged - for contact with the stationary cy-
lindrical support 6§ is & resiliently faced feeding
roller 78.  This roller is adapted to be adjusted
along and locked to a shaft 7i, by a set screw 72
that is thregaded through the hub of the roller.
The shaft 11 is journaled at its ends in hangers
14 that are pivoted at 75 (Fig. 5) to the adjacent
parts of the housings { and 2. A bar 77 is sup-
ported a substantial distance above and in paral-
lel relation to the shaft 7 by and between the
front and rear housings, and threaded through
the bar adjacent each of its ends is a screw 70
that bears at its lower end on the adjacent

‘hanger 74. - By means of the screws 78 the hang-

ers 74 may be depressed against the action of
springs 79 so as to effect the desired pressure of
the roller 78 upon the stationary cylindrical sup-
port - 88. The screws 78 may be locked in
any adjusted position by means of the knurled
nuts 182, The rear end.of the shaft 7! extends
through an enlarged opening (not shown) in the
rear housing 2 and beyond said housing has fas-
tened to it a gear 83 that meshes with a gear
84 on a stub shaft 85 that is secured to and pro-
Jects rearwardly from the housing 2. Also mount-
ed on the stub shaft 85, and locked to the gesr
84 so as to rotate therewith, is a pulley §¢ that
is substantially in the plane of the previously
mentioned pulley 2i. A belt 88 is engaged about
the pulleys 2{ and 86 and about & belt t‘ghtener
pulley 89 (Figs, 2 and 6) carried by the free end
of an arm 88 that is fastened to a shaft 8f. This
shaft extends through the machine from front
to rear and is journaled in bearings of the front
and rear hous'ngs 1 and 2. Fastened to the front
end of the shaft 8{ (Figs. 1 and 2), where it
projects beyond the front housing {, is an arm
94 to the free end of which is connected 2 rod
85 that extends along the front side of the ma-
chine and is guided through an opening in a
bracket 96, fastened to the housing { adiacent
the end of the machine remote from the sheet
feeding means.

Assuming that the pulley 21 is belng driven in
& menner hereinafter to be described, it wili be
seen that upon exerting a pull upon the rod 05,
the shaft 9¢ will be rocked in g direction to de-
press the pulley 89 and tighten the belt 98, caus-
ing it to drive the pulley 8§ and, through the
gears 84 and 83, the shaft 7 to which the feed
roller 78 is fastened. The parts may be locked
in this position by engaging an abutment 97 on
the rod 95 with the bracket $6, the opening in
said bracket through which the rod 95 operates
being enough larger than the rod to permit the
latter to be lifted so as to disengage sald abut-
ment from the plate 98.

A plate 188 (Figs. 2 and 5) is supported as by
a cross bar {91, in substantially the plane of the
belis 28 with its edge adjacent the sheet convey-
ing means parsllel to the roller {8 and its opposite
edge parallel to the rod 57 on which the cylindri-
cal support 80 and bifurcated plate 88 are mount-
ed. The sheets, as they are fed by the roller 76,
glide across the plate {88 onto the belts 28,

Pivotally supported in the lower portion of the
end of the machine frame below the folding ap-
paratus, as upon one of the tie rods 3, is a sup-
port. 2183 on which an electric motor 2{0 is
mounted. The free end of the support 218 is con-
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nected, by a link 217 to an arm 218, fastened to a

shaft 220 that is journaled in bearings carried by .

the front and rear housings | and 2, sald shaft,
adjacent the front housing, having attached to it
an operating lever 221 that carries a knob 222.
This knob is in the nature of a nut that is
threaded on a stud projecting laterally from lever
220 through a slot 223 in the housing I. By
means-of the knob 222, when loosened, the lever
22§ may be raised and lowered, thereby to simi-
larly move the support 285 of the motor through
the beforementioned connections, and it may be
locked in any position to which it is adjusted by
means of the knob 222, the knob, when tightened,
clamping the lever 22! to 'the housing. The
shaft 228 of the motor 2i8 (Fig. 6), extends

through an arcuate slot 226 in the rear housing

2, and beyond said housing the shaft has mount-
ed upon it a variable pitch pulley 221, This pulley
is of a well known type comprising opposed coni-
cal plates between which the belt 230 operates,
-sald belt being engaged over a pulley {26 that is
mounted on a shaft (28, The conical plates of
the pulley 227 are urged toward each other by a
relatively heavy spring whose tension may be
varied by an adjustment incorporated in the pul-
iey, in accordance with the standard construc-
tion of pulleys of the type in question. It will be
seen, therefore, that by an adjustment of the
motor support, through means of the knob 222,
the speed at which the machine is driven may be
changed and very accurately regulated to suit it
to the type of paper that is being handled. A
belt 234 is engaged over a pulley {27 on the rear
end of the shaft 1256 and the previously men-
tioned pulley 22 on the rear end of the shaft 28
that operaftes the sheef conveying means or table.

In considering the operation of the machine, it
will be assumed that a stack of sheets 8 is sus-
talned by the support 58 in the position shown in
Fig. 5 with their lower edges fanned out over the
curved plate 66 and with the edge of the first
sheet projecting into the bight between the feed
roll 78 and the stationary roll or element 68, With
the motor 216 energized by the closing of & suit-
able switch (not shown) and adjusted by mesans
of the knob 222 to approximately the desired
speed, the operator, standing in front of the ma-
chine, shifts the rod 85 to the left and engages its
shoulder 87 with the plate 38 thereby to hold
depressed the idler 89 (Fig. 6) on the rear side of
the machine and tighten the belt 88 so as to
cause it to drive, through the gears 83 and 84 (Fig.
2) the shaft 7! on which the feed roll 78 is
mounted. As a conseguence of the rotation of
the roll 78, sheets will be drawn successively from
the stack S and projected across the plate 198

- onfo the belts 25 of the sheet feeding means or
table, and as they are carried along the table
they are shifted to the front of the machine by
reason of the inclination of said belts until their
edges adjacent the front of the machine contact
the side gulde 3% by which the sheets are lined
up squerely in the machine for proper presenta-
tion to buckle fold apparatus that is located be-
yond the end of the sheet conveying means or
table opposite the sheet feeding mechanism. Dur-
ing their travel along the conveying means or
table, the sheets are held down against the belt
28 that is nearest the front of the machine by the
spherical weights 48.

Immedisately after the machine is started, the
speed of the motor may be regulated by adjust-
Ing the knob 222 so as to effect the proper speed
of the feeding mechanism and the conveying

10

16

20

25

30

3

means or table, and during operation of the feed-
ing means, the relation of the roll 10 to the sup-
port or element 60 may be adjusted by means of
the screws 18 so as to obtain the best results from -
the feeding meéchanism. Papers of different
weight, thickness and surface character handle
so differently that the only practical way of ob-
taining satisfactory action of the feeding mech-
anism is to regulate it while the machine is ac-
tually operating upon the particular kind of paper
that is to be fed, and a highly important feature
of adjustment in the paper feeding mechanism is
that of the curved plate 66. This adjustment may
also be made in the testing of said mechanism to
insure the feeding of one sheet at a time, not-
withstanding speed.

For sheets of different widths the sides 54 are
adjusted with respect to the support 80, and also
the feed roll 78 and the parts associated there-
with are adjusted laterally on their respective
shafts so as to operate at approximately the
transverse center of the sheet. For the same rea-
son, the belts 25 may be adjusted laterally of the
bed 12 by means of the arms 28 that carry the
tightener pulleys 26, and said arms may then be
locked in any position of adjustment along and
about the rod 29 by the thumb screws 30.

To maintain the sheets perfectly fiat and to
prevent their edges from rising as they are car-
rled forward in rapid succession by the belts 25

~ of the conveying means or table, metal strips 250

35

may be employed which are shown in Fig. 2, the
same being omitted from Pig. 5 to avoid con-
fusion. The body portions of the strips lie imme-
diately above and parallel with the plane of the
belts 25 and are formed at their ends for slid-
able engagement with the cross bar 717 and &
similar bar adjacent the opposite end of the con-
veying means or table. The strips may be shifted

40 laterally of the conveying means or table along
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said bars to best adapt them to the width of the
sheets that are being fed.

The feed of the sheets may be stopped at any
moment by releasing the rod 95 from the bracket
86 and, in the case of an emergency, as when a
sheet jams in the buckle fold apparatus, the rod
may be reached for the purpose of unlatching it
from the bracket 86 from anywhere along the ma-
chine or from either end thereof.

It is exceedingly important that the front edges
of the sheets be in parallel relation to the rolls
of the buckle fold apparatus, and this may be
accomplished by adjusting the side guide 35
through the medium of the knurled nuts 37 on
the studs 88. This adjustment is made especially
simple by employing the springs 38 for urging
the side guide inward.

Having thus described my invention, what I
claim is:

1. In g sheet handling and treating machine, a
support for a stack of sheets, mechanism for per-
forming operations upon said sheets, sheet feed-
ing means for withdrawing sheets successively
from the stack and feeding them toward said
mechanism, a prime mover, constantly effective
driving connections between the prime mover and
said mechanism, a pulley situated on the rear
side of the machine and operated by and in uni- -
son with sald connections, a second pulley located
on said rear side for driving the sheet feeding
means, a belt engaged over said pulleys and nor-
mally sufficiently loose not to transmit motion to
the second pulley, & belt tightener arranged to
operate upon said belt for rendering it effective
to drive the second pulley from the first, a shaft
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extending from the rear to the front of the ma-
chine, operative connections between the rear
end of the shaft and sald belt tightener, an arm
on the forward end of the shaft, and an actu-
ator extending lengthwise of the machine along
the front thereof and having connection with said
arm whereby the shaft may be rocked through
the medium of said actuator to operate the belt
tightener.

"9 In @ sheet handling and treating machine,
a support for a stack of sheets, mechanism for
performing operations upon said sheets, sheet
feeding means for withdrawing sheets successive-
1y from the stack and feeding them toward said
mechanism, & prime mover, constantly effective
driving connections between the prime mover and
said mechanism, a pulley situated on the rear
side. of the machine and operated by and in uni-
son with said connections, a second pulley located
on said rear side for driving the sheet feeding
means, a belt engaged over said pulleys and nor-
mally sufficiently loose not to transmit motion
to the second pulley, s belt tightener arranged to
operate upon said belt for effecting driving of the
second pulley from the first, a shaft extending
from the rear to the front of the machine, opera-
tive connections between the rear end of the
shaft and said belt tightener for rendering the
belt tightener effective when the shaft is rocked
in a given direction, an arm on the forward end
of the shaft, an elongated element connected to
said arm and extending lengthwise of the front
of the machine for rocking the shaft in the afore-
said direction, and latch means associated with
said element for holding it in the position it oc-
cupies when the shaft is rocked in said direction.

3. In g sheet handling and treating machine,

& support for g stack of sheets, mechanism for
performing operations upon said sheets, sheet
feeding means for withdrawing sheets successive-
ly from the stack and feeding them toward said
mechanism, a prime mover, constantly effective
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driving connections between the prime mover
and said mechanism, a pulley situated on the
rear side of the machine and operated by and in
unison with said connections, a second pulley lo-
cated on said rear side for driving the sheet feed-
ing means, & belt engaged over said pulleys and
normally sufficiently loose not to transmit mo-
tion to the second pulley, a shaft extending
through the machine from front to rear and sup- .
ported for oscillation, an arm secured to the rear
end of the shaft, an idler pulley rotatably sup-
ported by the free end of sald arm and engaging
said belt for tightening the belt when the arm is
swung in a given direction, g second arm on the
front end of sald shaft, a rod connected to the
free end of the second arm and extending length-
wise of the front of the machine, and latch
means for retaining said rod in the position it oc-
cupies when the parts are in belt-tightening con-

dition. L
4. In s sheet handling and treating machine,
mechanism for feeding sheets and for perform-
ing operations thereon, an electric motor, @
hinged support therefor, driving connections be-
tween said motor and the aforesaid mechanism,
the same including a pulley that is driven by and
movable bodily with the motor, a second pulley
through which the mechanism is driven, and &
belt that is engaged tightly about said pulleys, one
of said pulleys being of the yieldable variable
pitch variety, a rock shaft supported in substan-
tially parallel relation to the hinge axis of said
support and with its forward end beyond the
front of the machine, an arm on said shaft, g link
connecting a part on said arm spaced from the
shaft with a part on the motor support remote
from said axis, an operating handle on the front
end of the shaft for oscillating the same, and
means on the handle cooperating with a part of
the machine for holding the handle in any posi-
tion to which it is adjusted.
: JOSEPH ADRTAN,



