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Lo wll whom it may concermn: |
- Be it known that I, EDGAR J. STEWART, a

citizen of the United States, residing at Des

Plaines, in the county of Cook, in the State
of Illinois, have invented a certain new and

useful Bale-Reduecing and Pad-Forming Ma- |

chine, of which the following is a description,
reference being had to the accompanying
drawings, forming part of this specification.

The primary object of my invention is the

production of a novel and superior machine

or apparatus for forming packing pads and
wrappers consisting of thin layers of excel-
sior inclosed between sheets of paper, such
pads and wrappers being.extensively used in
packing glass and other articles to protect
them from injury or breakage. To this end
my machine or apparatus as a whole consists
of two main portions—first, means by which
the ordinary compressed bales of excelsior
found in commerce may be readily disinte-
grated and reduced to the form of a thin layer
or mat, and, second, means by which such thin
layer or mat of excelsior delivered from the

‘bale-reducing apparatus may be inclosed be-

tween two continuous strips of paper and the

edges of the latter be glued or otherwise se-

cured together to form a continuous mat or
pad, which latter may be delivered from the
machine in that form and be subsequently
Terent uses
or may be cut into separate pieces as it is
delivered from the machine. |

The bale-reducing portion of my apparatus
1s of novel construction per se and may be

employed as a bale-reducing apparatus inde- |

pendently of the pad-forming portion of my
machine and for the disintegration and re-
duction of compressed bales of other mate-
rials than excelsior, while, on the other hand,
the pad-forming portion of my apparatus may
be employed independently of the bale-re-
duecing portion thereof in connection with

any other means for supplying a suitable

layer or mat of excelsior to it. The two por-
tions of my apparatus when combined as
lllustrated in the accompanying drawin gsand
hereinafter described, however, form the most
complete and perfect as well as the most eco-

q

nomical and expeditious pad-forming ma- 5o
chine with which I am familiar, and it is as
thus arranged and combined that I will ex-
plain them in connection with the accom-
panying drawings, in which—

Iigures 1 and 2 represent an elevation of st
the left side of the complete apparatus, ex-
cepting the bale-feeding devices, it being un-
derstood that the machine is broken in two

to form the two views, the upper view being
~the right-hand or rear end of the machine 6o

and the lower view the left-hand or forward
end; Kig. 3, a top plan view of the portion
of the machine shown in Fig. 1; Fig. 4, a top
plan view of the lower series of disintegrat-
Ing rolls or cylinders, being a view substan- 65
tially on the dotted line 4 4 of Fig. 1; Fig. 5,

a top plan view of the portion of the machine
shown in Fig. 2; Fig. 5%, a detail from Fig. 5:
Fig. 6, an elevation of the left side of the
bale-feeding devices at the rear of the ma- 7o
chine; Fig. 7, an enlarged detail view in ele-
vation of the left-hand end of the pad feed-
ing and cutting devices at the extreme for-
ward end of the machine; Fig. 8, a middle _
verticalsection longitudinally of the machine 75
of the parts shown in Fig. 7; Fig. 9, a hori-
zontal section approximately on the lines 9 9

of Ifigs. 7 and 8 of the parts shown in said
views; and Fig. 10, a vertical section approxi-
mately on the lines 10 10 of Figs. 7 and 8, 8o
looking toward the rear of the machine, be-
ing in substance a front elevation of the feed-
rollers and cutting mechanism at the extreme
forward end of the machine. | '

The same letters of reference are used toin- 85

dicate corresponding parts in all the views.
The operative parts of the apparatus are
supported upon a suitable framework A,
which may be said to consist mainly of two
vertical side frames located, in the case of go

‘themachineillustrated in the drawings, about

twenty inches apart and secured together by
suitable cross bars and braces. The entire
apparatus from its rear end, at which the
bales of excelsior are fed into it, to its for- gs
ward end, at which the pads are delivered
from it, is some twenty-five feet in length,
and. under the construction shown in the
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drawings the main side frames referred to ex-
tend the complete length of the apparatus.
In the right-hand portion of the framework
shown in Fig. 1, which is the bale-reducing
end of the apparatus, there are located In
cach side frame two horizontal longitudinal
bars B B, Fig. 4, while arranged above each
of the bars B B are two downwardly and for-
wardly parallel inclined bars C D, there be-
ing thus formed between the horizontal plane
of the bars B B and the inclined plane of the
bars C C above them a passage-way H, IFig.
1, which is of considerable height at 1ts rear
inlet end (being in the present instance about
twenty-four inches high at that point) and
oradually diminishes in height toward 1ts for-
ward delivery end, as shown. Mounted In
boxes F, secured upon the upper edges of the
bars BB, are the opposite ends of the spindles
orjournalsof aseriesof transversely-arranged
cylinders G, which have secured in and pro-
jecting from them a series of rows of radial
pins or teeth TI. The inclined bars C Cabove
the bars B B support a second series of simi-
lar cylinders &, provided with radial pins
I’ and journaled in boxes I, secured to the
upper edges of the bars CC. The lengths of
the radial pins or teeth are such relatively to
the spaces between the adjacent cylinders in
each series that the pins will elear the bodies
of the cylinders as the latter revolve, but
will overlap and pass each other, to which
end the cirecumferential rows of pins on ad-
jacent cylinders are arranged out of line with
each other, the circumferential rows on alter-
nate cylinders being in line with each other,
as shown in Figs. 3 and 4. Insaid views the
alternate cylinders, beginning with the one at
the right hand end, are shown provided with
six eircumferential rows of pins, while the
intermediate cylinders have five rows. In
the actual machine, however, the cylinders
are preferably provided with double or treble
this number of rows of pins, a less number
being shown in the drawings for convenience
of illustration and to avoid confusion owing
to the comparatively small scale of said draw-
ings.

Secured at their opposite ends in the hori-
zontal bars B B are a series of transverse bars

I, to which are secured the lower ends of a

seriesof vertical supports J, consisting of nar-
row strips or plates having their upper ends

bent to horizontal position to form flat sup-

porting-surfaces. Resting upon and secured
to the upper ends of these supports J are a
series of narrow metal strips K, extending
longitudinally. of the machine from one end
to the other of the series of cylinders G, Fig.
4, and secured at their extreme rear ends to

one of the cross-bars of the framework. As

seen in Fig. 4, there is one of the longitudinal
strips K between each two longitudinal rows
of the pins IT upon the cylinders G, and also
two side strips along the outer rows of pins
at the ends of the eylinders. The supportsJ
for the strips I are of substantially the same

width as the strips and extend upward be-
tween the longitudinal rows of pins upon the
cylinders and between the two outer longitu-
dinal rows and the side frames of the machine,
and the adjacent longitudinal rows of sup-
ports J and the strips K, carried by them, are
separated by narrow slits of sufficient width
to permit the free passage of the pins as the
cylinders revolve, but to otherwise form, as
nearly as may be, a closed platform above
said cylinders, such platform constituting
the bottom of the tapered passage K referred
to, Fig. 4. The inclined longitudinal bars
D D above the bars C C, which support the
upper series of cylinders, have likewise se-
cured in them cross-bars I', which have se-
cured to them the upper ends of inverted sup-
ports J', which correspond to the supports J
above deseribed, and which have secured to
their lower ends longitudinal strips K', corre-
sponding to the strips K and arranged rela-
tively to and codperating with the cylinders
G and their pins H' in the same manner as
the strips K in respect to the cylinders (x and
their pins H in the lower series. 'I'his upper
series of strips K' forms the inclined top of
the tapered passage Ii. 'I'he open spaces of
the framework at the opposite sides of the
passage E will be closed by suitable side
pieces. (Omitted from the drawings in order
to expose the parts within them.)

The cylinders in each series are driven at
a gradually-increasing speed from the right-
hand or inlet end of the machine to its left-
hand or discharging end. The extreme right-
hand cylinder in each series is driven at a
very low rate of speed, preferably not ex-
ceeding ten revolutions per hour, and the
succeeding cylinders at the left are driven
at a regularly-increasing rate ot speed, each
cylinder being preferably driven about one-
third faster than the adjacent cylinder in
rear (to the right) of it, with the result that
while the cylinders at the right-hand or inlet
end of the machine make only a few revolu-
tions per hour those at the left-hand or dis-
charging end make a considerable number of
revolutions per minute, depending upon the
number of eylinders employed in the series
and the rate of increase in their speed.

The cylinders may be driven in the above-
described manner by any suitable driving
means and connections. In the machine
shown in the drawings the adjacent cylinders
are geared to each other by sprocket chains
and wheels, each cylinder, as shown in Figs.
3 and 4, having a sprocket-wheel L. fast upon
one projecting end of its spindle or journal
outside the side frame of the machine and a
smaller sprocket M fast upon the opposite
projecting end of its spindle, and the posi-
tions of the large and small sprockets are re-
versed on adjacent cylinders in each series,
so that the large sprockets are upon the Spin-
dles of the alternate cylinders and the small
sprockets upon the spindles of the interme-

diate cylinders at each side of the machine,

709

75

0

Qo

95

10

10

11

11

IZ




together.

618,916 2

short endless sprocket-chains N, passing | lower forward corner, while the teeth H’ of

around the sprocket-wheels of the adjacent
cylinders at each end of the latter, gear them
The sprocket-chains N are shown
In Figs. 3 and 4, but omitted from Fig. 1 to
prevent confusion. If thedriving power were
applied at the extreme rearend of the machine

- to the right-hand eylinders in each series, the

10

large sprockets would constitute the driving-
sprockets throughout the series and the small

ones the driven sprockets, and the two sets
of sprockets are of such size relatively to each

- other as to produce the desired increase in

the rate of speed of the cylinders. I prefer,
however, to apply the driving power at a point
near the middle of each series of eylinders
and to drive both ways from such point, in
which event the small sprockets on the cyl-
inders at the right or in rear of the driving-
pointconstitute the driving-sprockets and the
large ones the driven sprockets. Inthe pres-
ent instance one end of the spindle of the
cylinder at O in the upper series, Fig. 1, is
shown extended and having mounted upon it
a fast pulley P and a loose pulley Q, Fig. 3,
over which passes a shifting belt from a coun-
ter-shaft. The spindle of this eylinder also
has fast upon it a gear R, which meshes with
a gear S, fast upon the spindle of the cylin-
der 1mmediately beneath it in the lower se-
ries, and by this means the two series of cyl-

1nders are driven in the manner described.

1’he parts which have been explained con-
stitute the essential portion of the bale-re-
ducing apparatus, whose operation may be
briefly described as follows: The ordinary
commerelal bales of excelsior are forty-eight
Inches in length by twenty-two inches in
width and eighteen inches in height or thick-
ness, and, as before stated, the side frames
of the apparatus above described are located
about twenty inches apart, while the open
right-hand end of the passage E between the
two series of cylinders is about twenty-four
inches in height. The inlet end of the pas-
sage I is therefore of proper size to freely
admit one end of a bale of excelsior when the
latter is placed upon its edge and pressed into
the passage. Immediately at the right of the
open end of the passage E is located a table
or platform, whose upper surface is lush with
and forms a continuation of the lower plat-
form K or bottom of the passage E, upon which
table the bale of excelsior rests as it is being
fed into the machine, Fig. 6. The bale IMay
be fed into the machine by pressure applied
upon it by an attendant; but I prefer to em-
ploy automatic means for feeding a series of
bales into the machine without the constant
employment of an attendant for the purpose,
which means will be hereinafterdescribed. As

‘the forward end of the bale is pressed into the

open end of the passage E its lower edge will
rest upon the bottom K of the passage, while
1ts upper edge will contact with the inclined
top K’ thereof, and the teeth II of the end cyl-

inder G in the lower series will act upon its |

the end cylinder G’ in the upper series will
act upon its upper corner. The revolution of
these cylinders, with their teeth acting upon
the front end of the bale, will disintegrate the
latter at its upper and lower forward corners
and permit it to farther advance into the pas-

-sage, so that the second cylinders in the two

series may come into play upon it, and as the
action of the four cylinders continues upon it
1t will be further disintegrated and permitted
to farther enter the passage, so that addi-
tional cylinders in each series will, pair by
pair, come into action upon it, and as the
material in the front end of the bale becomes
graduallyloosened and disconnected from the
compressed body of the bale the succeeding
cylinders will act upon it more and more rap-
1dly, until it is finally reduced to a thin layer
or matasitis delivered from the forward dis-
charging end of the apparatus, the gradually-
increasing speed of the eylinders being such
that the ones at the discharging end of the
machine will operate to deliver the material
from the machine in the form of this thin
layer as fast as it is fed into the machine in
the form in the compressed bales and disin-
tegrated by the slower-running cylinders to-
ward the rear of the machine. |

Theautomatic means which I have provided .
| for feeding the bales of excelsior to the bale-
reducing apparatus is shown in Fig. 6, where

it will be seen that supported upon a suitable
framework in rear of the main frame of the
machine heretofore described is a table or

platform K5 forminga rearward continuation

of the platform K, constituting the bottom of
the bale-passage K. The upper surface of

with the upper surface of the platform K, so
as to permit the bales of excelsior placed
upon the platform K° to be freely slid for-
ward from the same onto the platform X. In
rear of this point of junetion between the two
platforms the platform K° may be either hori-
zontal or be slightly inclined upward and
rearward, as shown, to facilitate the move-
ment of the bales upon it. Journaled in bear-
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the platform K° at its forward end is flush

[IO

115-

ings upon the framework beneath and in rear

| of the front end of the platform K5 is a shaft

K® which has fast upon its opposite ends two
grooved wheels K’. Also journaled in bear-

ings upon the framework at the rear end of

the platform K° is a second shaft K8, having
fast upon its opposite ends two like-grooved
wheels K°. Passing around each pair of
wheels K* X’ at the opposite sides of the
machine, is an endless belt, chain, or rope
K. Fast upon one end of the forward shaft
K°® is a sprocket-wheel K, around which
passes a chain K™, which also passes around
a smaller sprocket fast upon the outer end of
the spindle of the extreme rear eylinder in
the lower series (, by means of which con-
nection the shaft K°® is driven in a forward

I120

125

130

direction, causing the wheels K7 K to earry

the ropes K¥ in the direction of the arrow.
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The bales of excelsior K* are placed upon

the platform K°® in series, one immediately
behind the other, and are guided in their for-
ward movement along said platform and held
from displacement by side rails K, secured
to the framework. Detachably connected at
its opposite ends to the endless ropes K% is a
cross-bar K15, which rests and travels at its
opposite ends upon the upper surfaces of the
ouide-rails K as the ropes K move forward.
Under this construction and arrangement of
parts the operation of the feeding mechanism
may be briefly described as follows: At the
beginning of operations the platform K° is
filled with bales K¥¥in series one after another
and abutting against each other at their ad-
jacent ends, and the cross-bar K" is slipped
forward along the ropes K! until it abuts
against the rear end of the rearmost bale X'
and in that position is fastened at its opposite
ends to the ropes K¥ TUpon now starting
the machine the series of bales IK* will be
slowly carried forward along the platform
K® by the bar K% and the front end of the
foremost bale forced into the rear end of
the bale-passage E into position for the end
cylinder of the upper and lower serles to
act upon it,” as heretofore described. "he
proportions and adjustments of the parts are
such that the bales will be carried forward
at the proper rate of speed to be disposed of
by the toothed cylinders. When the rear-
most bale in the series upon the platform I
has been advanced until its forward end en-
ters the bale-reducing passage H, the cross-
bar K% will be detached at its-opposite ends
from the ropes K, either with or without
stopping the machine, (the movement of the
ropes being exceedingly slow,) and be moved
rearward to the rear end of the platform I°
and the latter be filled with another series of
bales and the bar K be then slipped for-
ward against the rear end of the rearmost
bale and reconnected to the ropes K, where-
apon the operation will proceed as betore.
Any suitable means may be employed for de-
tachably connecting the opposite ends of the
bar K to the ropes K, and mo specific
means need be illustrated or described. If
desired, a suitable signaling device may be
located near the forward end of the platform
K? in position to be sounded by the bar K
as the latter approaches the forward end of
the platform K° to indicate that the supply
of balesupon the platform isaboutexhausted.

In the present instance there are shown
located at the discharging end of the bale-
reducing apparatus above described a series
of sets or pairs of supplemental toothed cyl-
inders G, Fig. 1, corresponding to the cylin-
ders G and G’ of the main series. These
supplemental eylinders G are arranged in
separate vertical pairs, the two cylinders of
cach pair being journaled in vertical postsor
standards T, provided at their lower ends
with feet, which arebolted to horizontal bars

of the side frames of the machine. The two |

PR 618,916

| standards supporting each pair of cylinders

are connected immediately below the lower
cylinder by a cross-bar U and immediately
above the upper cylinder by a second cross-
bar V, Iigs. 1 and 8. The lower one, U, of
these two cross-bars serves to support a se-
ries of narrow metal strips W, Figs. 1 and 4,
which are bent around the ecylinders G" to
the shape shown, and whose horizontal up-
per surfaces form continuations of the longi-
tudinal strips XK, constituting the bottom
passage between the two series of cylinders
G and G, Fig. 4. The upper cross-bar V
serves to support similar metal strips W',

1 Figs. 1 and 3, whose flat lowersidesform con-

tinuations of the inclined top strips K’ of the
passage E between the cylinders. The layer
of excelsior delivered by the cylinders G and
G' at the discharging end of the apparatus
therefore passes on between the two supple-
mental series of eylinders G/, which further
act upon it before it is finally delivered to the
feed-apron to be carried to the pad-forming
portion of the apparatus hereinatter de-
seribed. The cylinders G are driven one
from another and the rearmost one from the
adjacent end cylinders G or G’ by sprocket
chains and wheels, as in the case of the
cylinders of the main series, but in this 1n-
stance at a uniform speed with the two end
eylinders G and G'. The pairs of supple-
mental cylinders G’ are entirely independ-
ent of each other, and one or more or all of
them may be removed by simply loosening
the bolts which fasten them to the frame-
work. The principal purpose of these sup-
plemental pairs of eylinders is to provide
means for narrowing the layer of excelsior
more or less as it is discharged from the bale-
reducing apparatus, to which end. sald sup-
plemental pairsof eylinders are provided with
converging guideways acting upon the oppo-

 Wan

site edges of the layer of excelsior, which

-

have the effect to narrow thelatter toa greater
orless degree, according as all or only part of
the series of pairs be employed. Thisfeature
of the machine, however, relates to the pro-

vision of means by which pads of varying

width may beformed upon the same machine,
and as the novelty of my machine does not
depend upon the means employed for this
purpose either at this or at other points in
the machine and inasmuch as the essential
features of my invention may be fully ex-
plained without further reference to this fea-
ture of the machine no detailed illustration
of the supplemental cylinders G" and the
converging guides referred to need be given,
and it may be assumed that the layer of ex-
colsior passes between the eylinders G in the

same condition as when it issuesfrom between |

the end cylinders of the series G and G".
Bolted to the upper edge of the side frames
of the machine immediately in front (at the
left) of the supplemental cylinders G" is a
frame X, Fig. 2, in whose opposite ends are
journaled two rollers X' X", around which 1s

-
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passed an endless apron Y, Figs.' 3,4, and 5. |

Upon the projecting end of the spindle of one
of the rollers (in this instance the forward
one, X') issecured a pulley Y’, around which
passes a belt leading from a counter-shaft,
(not shown,) by means of which the apronY
1Is driven. The rear end of the apron Y is
immediately in front of and beneath the dis-
charge-opening from the eylinders G/, so that
the layer of excelsior will be delivered by said
cylinders upon said apron, and thenece carried
on forward by the apron. Also journaled in
the frame X immediately beneath the apron-
roller X" is an idle-roller Z', over which
passes a strip or web of paper Z, led from a
roll Z”, suitably mounted in the framework,
as shown in Fig. 1. From the roller Z' the
paper Z passes forward beneath the lower

side of the apron Y and immediately above

and upon a horizontal platform A’, mounted
upon the framework. The left-hand forward
end of the platform A’ terminates immedi-
ately in rear of the entrance between a pair
of rollers B’ C’, mounted in standards D’ upon
the framework, Fig. 2. 'The two rollers B’ ('

are geared together at their right-hand ends,

and the lower roller is driven through the
medium of a pair of beveled pinions by a

shaft E', mounted in suitable bearings upon |
the side of the framework and driven from a

counter-shaft by a belt passing around a small
pulley E"; fast upon the shaft E'.
In case any of the pairs of supplemental

cylinders G” be removed the frame X, carry-

ing the apron Y and rollers X', X", and Z'
will be unbolted from the framework and
moved rearward until the rear end of the
apron stands immediately in frount of the for-

ward pair of cylinders G’ left in the machine,
so that such cylinders will properly deliver
the layer of excelsior upon the apron. In
such adjustment of the frame X the feet at
1ts rear end by which it is bolted to the frame-
work will occupy the positions upon the frame

vacated by the feet of the standards T of the
rearmost pairs of cylinders which were re-
moved."

turn delivered by the apron at its forward
end upon the paper strip Z as the latter
passes from beneath the apron and forward

over the platform A’. The paper Z, with the
layer of excelsior upon it, passes on forward |

between the rollers B’ C. Suspended in a

yoke L', loosely hung at its upper end in a
vertical frame M’, projecting from the main .
framework, is asecond roll of paper N’, which
18 led downward from the forward side of the

roll over the rear side of the roller ¢V, and
thence between the latter and the roller B,
the paper strip N' thus resting upon the up-
per surface of the layer of excelsior, which
In turn rests upon and is carried forward by
the lower strip Z. The rollers B’ ¢ do not;
abut against each other, but are separated a
sufficient distance apart to permit the pas-

excelsior, and the

sage between them of the two strips of paper
and the intermediate layer of excelsior with-
out any cousiderable pressure upon them,
these two rollers not being relied upon asthe

70

main feed-rollers for drawing forward the

strips of paperand layer of excelsior, but hav-
ing more or less feeding action upon them, as
may be desirable. | -
The lower strip of paper Z is wider than
the upper strip N'. In the machine illus-
trated 1t may be assumed that the lower strip
Z: is approximately twenty inches in width
and that the layer of excelsior delivered upon
1tis eighteen inchesin width. Thiswill leave
the lower strip of paper projecting at its op-
posite edges one inch beyond the layer. of ex-
celsior and the upper strip N, and the next
step in the formation of the pad after the
two strips of paper and intermediate layer of
excelsior emerge from the forward side of the
rollers B' C'is to turn such projecting edges
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of the lower strip of paper upward and over

upon the edges of the upper strip preparatory
to pasting the two together to inclose the layer
of excelsior between them. This turning of
the edges of the lower strip over upon the
edges of the upper strip is effected by what I
term the ““forming ” devices, the first element
of which consists of a horizontal sheet-metal
plate or platform O’, Figs. 2 and 5, secured

to the upper edge of the framework in the

Qo
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same horizontal plane as the platform A’ and -

the passage between the rollers B’ ¢’ and hav-
Ing its opposite edges turned upward very
gradually from its rear end toward its for-
ward end and bent over inward above the
horizontal bottom or body of the plate. The
left-hand edge or side of this former-plate O
is shown projecting above the framework in
Fig. 2, while a top plan view of it is shown in

Fig. 5. It extends longitudinally of the ma-

chine from a point immediately in front of

therollers B'C' to a pointadjacent the cutting

mechanism at the extreme forward end of
the machine,and its opposite edges are curved
gradually upward and inward all the way

| from its rear end to its front end, so that the
~ The layer of excelsior delivered upon the-
apron Y by the bale-reducing apparatus isin:

guldeways formed by them for bending the
edges of the lower strip of paper upward and
over upon the upper.strip of paper act upon
the edges of such lower strip very gradually
and serve to direct the edges of the paper
as desired without danger of the paper buck-
ling up or becoming mutilated.

In their forward travel over the former-
plate O the strips of paper and intermediate
layer of excelsior pass beneath a longitudinal
plate P, supported at its opposite ends by

cross-bars QQ', carried by posts or standards

R’, projecting vertically from the framework,
Ifigs. 2 and 5. This plate P’ is supported at

such distance above the plate O’ as to leave

sufficient space between them for the passage
of the paper strips and intermediate layer of

paper and excelsior in flat and smooth condi-
tion as they travel forward over the plate O'.

“
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plate P’ serves to hold the
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Hinged or otherwise loosely connected to the "

extreme forward end of the plate P’ at «, Fig.
92, is the rear end of what may be termed the
“‘inner floating former,”-which consists of a
thin plate T’ of approximately the same width
as the layer of excelsior and upper strip of
naper and of gradually-reduced thickness
from its rear to its forward end. This plate
T’ is supported at its rear end only, and at
its forward end rests upon the upper strip ot
paper, and its opposite edges fit beneath the
upwardly and
outside former-plate O’ and consequently be-
neath the upwardly and inwardly turned
edges of the lower strip of paper, whose edges
fit within and against the inner surface of
the edges of the former-plate O,

The operations above described complete
the pad with the exception of pressing the
inturned edges of the lower strip of paper

firmly down upon the edges of the upper strip

of paper and pasting them together. As the
strips leave the forward end of the forming
devices above described they pass between
a pairof feed and pressurerollers, hereinafter
described, whieh serve to firmly press the in-
turned edges of the lower strip down upon
the edges of the upper strip. The two strips
of paper may be secured together at their
cdgesin any desired manner—as, forinstance,
bysewing them together by means of suitable
sewing mechanism located in advance of the
pair of feed and pressure rollers above re-
ferred to; but the usual practice is to paste
them together, and I have shown and will de-
Here-
tofore the paste or glue has been applied to
the upper surface of the upper strip near 1ts
outer edges and beneath the inturned edges
of the lower strip by suitably-arranged dis-
charging-spouts from a glue pot or reservolr
supported in proper position above the strips.
In my new machine, however, 1 provide means
for applying the glue between the strips by di-
recting a glue-carrying thread between theln-
turned edge of the lower strip and the surface
of the upper strip, at each side of the latter.
Asshown in Fig. 2, thereis supported between
the forward set of posts R’ upon the framework
a glue receptacle or reservoir A’ which is of
sufficient length to extend transversely across
the machine, Fig. 5. Mounted upon a spindle
supported at its opposite ends in brackets B3,
projecting rearward from the upper ends of
the posts R’, are two spools of thread C3, one
spool being located near each end of the spin-
dleupon which they are mounted. J ournaled
in the glue - reservoir A% near the bottom
thereof and extendingitsfull length,isaroller
D3, while mounted upon a spindle supported
at its opposite ends in brackets E°, project-
ine forward from the posts @, is a second
roller I3, or instead of one long roller there
may be employed two short roliers or arooved
wheels adjacent each bracket E°at the oppo-
site sides of the machine. The threads G°

from the spool C? pass downward through the | Ings

inwardly turned edges of the

clue within the reservoir A°and beneath the
roller D? therein, and thence upward over the
roller T3, and thence forward and downward
into the spaces between the inturned edges
of the lower strip of paper and the uppersur-
face of the opposite edges of the upper strip.
As the strips pass between the. pressure-roll-
ers above referred to and the edges of the
lower strip are pressed firmly down upon
the upper strip, with the glued thread be-

tween them, they will be securely pasted to-

gether by the glue upon the thread. The op-

eration of the feed and pressure rollers in

drawing the strips forward and pressing the
adges of the lower strip downward upon the
upperstripserves todraw forward the threads
G3 from the spools C® and gluing apparatus
as the strips themselves are advanced.

The novel means for applying the glue
above deseribed is not only simple and effl-
cient, but it overcomes the difficulties which
have heretofore been encountered in apply-
ing the glue between the edges of the strips
by means of curved discharging-spouts from
a glue-can. The quantity of glue to be de-
livered between the edges of the stripsis com-
paratively smnall, so that the delivery - pas-
sages of the spouts must be of corresponding
size, owing to which fact and to the shape
and length which it is necessary to give them
they frequently become clogged unless the
glue and spouts are kept very warm.

It isalso desirable in wide pads of this char-
acter to secure the upper and lower strips of
paper and the intermediate layer of excelsior
together along their longitudinal middle line,
to which end there is shown in Fig. 2 a glue
can or reservoir H3, supported in the frame
M’ and provided with a delivery-spout or fau-
cet I3, from which a stream of glue is deliv-
ered upon the upper surface of the layer of
excelsior resting upon the lower paper strip
7. as they pass over the platform A'.  Part of
this stream of glue will pass through the ex-

“celsior to the lower strip and part will re-

main upon the upper surface of the excelsior
and come in contact with the upper strip of
paper N’ as the strips pass between the rollers
3’ ¢, and when the three are passed between
the feed and pressure rollers they will be
firmly secured together along their middle
line. | |

The combined pressure and feed rollers
heretofore referred to by which the continu-
ous pad is drawn forward through the ma-
chine and the edges of the lower strip pressed
down upen the upper strip are best shown 1n
Figs. 7, 8, 9, and 10. The lower roller I3,
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Fig. 8, has fast upon the left-hand end of its

spindle, Figs. 7and 9, a beveled gear I3, with
which meshes a beveled pinion M?, fast upon
the front end of the driving-shaft K, hereto-
fore deseribed, Fig. 2. The upperroller N”of

| the pair, Figs. 7and8, has its journals mount-

ed in vertically-movable boxes fitting 1n
frames 03, Figs. 7 and 8, forming part of cast-
P2, mounted upon the side frames of the
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machine.
frames O% and bearing at their lower ends
upon the vertically-movable journal-boxes,
pressthe latter downward and yieldingly hold
the roller N® in its lowermost position, in
which position there is sufficient space be-
tween the two rollers to permit the passage
between them of the pad formed of the two
strips of paper and intermediate layer of ex-
celsior. The above-described mounting of
the roller N*? is provided for the purpose of
enabling the roller to yield not only to accom-
modate any inequalitiesin the pad, but also to
accommodate pads of different thicknesses, it
being intended by the employment of means
which need not be described to use the same
machine for forming pads of different thiclk-
nesses. '

The two rollers K? N® are geared together
by the following train of gears, reference be-
Ing had to Figs. 7 and 8: There is fast upon
the right-hand end of thespindleof the roller
IK®a gear R, dotted lines, Figs. 7 and 8, which
meshes with a gear S° journaled uponthe end
of an arm T hung upon the spindle of the
roller K3 the outer end of which arm T8 is
connected by a link U® to the outer end of a
similar arm V3, hung upon the spindle of the

~upper roller N® which arm V?® carries a gear

W?, which meshes with a gear X3, fust upon
the spindle of theroller N3 Under this con-
struction and arrangement of partsthe rollers
K® and N3 remain in gear with each other
notwithstanding the vertical movements of
the roller N2,

Located immediately in front of the rollers

IX° N® and upon opposite sides of the passage
between said rollers are two small rollers A¢

BB, Figs. 8 and 10, which receive the pad as

1t is delivered by the rollers K® N® and sup-
port it immediately adjacent the horizontal
discharge-opening Ct, between the transverse
front plates D* EY, and direct it into said
opening. Thelower roller B*is journaled in
fixed bearings and has fast upon the left-
hand end of its spindle a pinion F¥, Figs. 7
and 9,which meshes with a pinion ¢, mounted

-upon a stud projecting from the framework

and In turn meshing with a gear I* fast upon

the spindle of the lower roller IX° at the right

of the beveled gear 13 Fig. 9, by which
means the lower roller B4is driven.
per roller A*has the ends of its spindle jour-
naled in the lower forward ends of two arms
I, hung upon the opposite ends of the spin-
dle of the upper roller N? Figs. 7 and 10. At
its left-hand end, (right-hand end in Fig. 10,)
between the framework and the arm I4, the

spindle of the roller Athas fast upon ita pin-

ion J% which meshes with a second pinion
K% mounted upon the arm I% Fig. 7, which
pinion K* meshes with a gear-wheel L¢, fast
upon the spindle of the upper roller N3 and
corresponding to the gear H* upon the spin-
dle of the lower roller X3, heretofore de-
scribed. The roller A*is pressed downward

The up-

Coiled springs Q3, confined in the | fined above 1, Ifigs. 7 and 8§, and bearing at

their lower ends upon suitable vertically-
movable boxes surroundingthe spindle of the
roller. In this manner the roller A4isdriven
by the roller N® and moves vertically with
the latter, while the roller B! is driven in
fixed position by the lower roller K3, |

The forward side of the upper plate D¢,
above the horizontal discharge-opening C¢
Fig. 8, forms the shearing-face for the verti-
cally-reciprocating knife N* Figs. 8, 9, and
10, which knife is secured at its opposite

ends to slides O* O%f mounted in vertical

ways in a frame P*%, in which latter the trans-
verse plates or bars D*E* are secured, Fig. 10.

The means for operating the knife N* and
regulating its operation to cut the continuous
pad delivered by the machine into pads of
the different lengths desired may be next de-

scribed. Kach of the slides has projecting

outwardly from it a trunnion Q? Fig. 10, to
which trunnions are connected the upper ends
of links R* whose lower ends are connected

to the lower forward ends of levers 8% which

levers are rigidly secured at their upper ends
to the opposite ends of a rock-shaft T4
extending transversely beneath the rollers
above described and journaled at its opposite
ends in boxes secured upon the framework of
the machine. Mounted in rear of the rock-
shaft T*is a second rock-shaft U, which has
fast upon its opposite ends forwardly-extend-
ing- arms or levers V4 Figs. 7 and 8, which
have formed upon their extreme front ends
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gear-toothed sectors W4, which mesh with cor-

responding sectors X*, fast upon the extreme
outer ends of the forward rock-shaft T¢, Figs.
7, 8,9,and 10. Fast upon the rock-shaft U*
at 1ts left-hand end, and in this instance
formed integral with the left-hand lever V¥,
is a depending arm or lever Y, Figs. 2and 7,
to whose lower end is connected the forward
end of a link Z%, whose rear end is connected
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to the lower end of the vertical arm of a bell-

crank lever A5 which is fulerumed upon the
framework of the machine at B and whose

horizontal arm carries at its rear end a roller

fitting in a cam-groove C° formed in the in-

ner face of a disk D? fast upon a spindle E?,
extending transversely across the machine
and journaled at its opposite ends in the side
frames thereof, Figs. 2, 5, and 5*. The rota-
tion of the cam-disk D® will serve to rock the
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bell-crank lever A° and through the connee-

tion of the latter with the knife N4 serve to

reciprocate said knife vertically across the
discharge-opening C* between the plates D*
and E*andshear off the pad against the lower
edge of the plate D*. The spindle E5 which
carries the cam-disk D® has fast upon it be-
tween the side frames of the machine a cone
E°, Fig. 5*, and located by the side of this
cone in reverse position is a second cone G?,
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fast upon a spindle journaled in the side °

frames of the machine and having fast upon
its extreme left-hand end a beveled pinion H?,

toward the roller B* by coiled springs M*, con- | which meshes with a corresponding beveled
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pinion fast upon the lower end of a vertical

spindle journaled in a box I° upon the frame-
work and having fast upon its upper end a
beveled gear J°, meshing with a beveled pin-
ion K5, fast upon the driving-shaft K', here-
tofore described, Figs. 2and 5. The driving
connection between the cones F?and G° con-

sists of an endless leather belt L%, surround-

ing the cone I’ and adjustable longitudinally
of the latter by a shifter M?®, operated Dy &
screw-shaft N7 journaled in the opposite side
frames of the machine parallel with the open-
ing between the cones F% and G° and operated
by a hand-wheel O° upon its left-hand end.
The shifter M?is provided at its forward end
with a pointer codperating with a scale upon
a rod P3, secured in the framework parallel
with and adjacent to the screw-shaft N°.
The foregoing construction and arrange-
ment of parts constitute a well-known form
of variable driving mechanism by which the
speed of the driven cone F°and parts oper-
ated by it may be regulated as desired by
shifting the belt L5 in one direction or the
other, the shifting of it toward the small end
of the cone F? increasing the speed of the
parts driven by such cone and the shifting ot
it in the opposite direction decreasing their
speed. In the preseutinstance the scale upon
the rod P? will be such as to indicate ditfer-
ent lengths of pads, so that by moving the
shifter M? to position for its pointer to coop-
erate with any given point upon the scale
the driving mechanism will be adjusted to
cause the knife N*to be so operated as to cut
pads of a length corresponding to that indi-
cated by the pointer, as will be readily under-

" stood.
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Having thus fully described my invention,
I claim— |
1. A bale-reducing apparatus of the char
acter described, embodying two converging
series of toothed eylindersand meansfordriv-
ing the eylinders at an increasing speed from
the inlet toward the discharging end of the
apparatus. , | | B
2. A bale-reducing apparatus of the char-
acter deseribed, embodying two converging
series of toothed cylinders, each cylinder be-
ing provided with alarge sprocket-wheel and
a small sprocket-wheel, sprocket-chains con-
necting the large sprocket of each cylinder
with the small sprocket of the cylinder in
front of it, and a suitable driving connection
for the two series of cylinders. |
3. A bale-reducing apparatus of the char-
acter described, embodying a longitudinal
bale-passage havingatop and bottom converg-
ing toward its forward end and provided with
narrow longitudinal slofs or open spaces, a
series of toothed cylinders mounted beneath
and parallel with the bottom of said passage
and having their teeth projecting throughits
longitudinal slots, a second series of toothed
cylinders mounted above and parallel with
the top of said passage and having their teeth
projecting through its longitudinal slots, and

means for driving the cylinders in each series
at an increasing speed from the inlet toward
the discharging end of the apparatus.

4. A bale-reducing apparatus embodying
two converging series of toothed eylindersand
means for driving the eylinders in eachseries
at an increasing speed from the inlet toward
the discharging end of the apparatus, in com-
bination with means for automatically feed-
ing the bales in series to the inlet end of the
apparatus.

5. A bale-reducing apparatus embodying
two converging series of toothed cylinders and
means for driving the eylinders in each series
at an increasing speed from the inlet toward
the discharging end of the apparatus, in com-
bination with a platform extending rearward
from the inlet end of the apparatus, endless
ropes mounted upon pairs of wheels at each
side of said platform and extending longitudi-
nally thereof, means for driving said endless
ropes, and a cross-bar adapted to have its op-
posite ends secured to, said ropes above and
at opposite sides of the platform and to co-
operate in the manner described with the se-
ries of bales placed upon said platform.

5. A bale-reducing apparatusembodyinga
longitudinal bale-passage having a top and
hottom converging toward its forward end and
provided with narrow longitu dinal slots or
open spaces, a series of toothed cylinders
mounted beneath and parallel with the bot-
tom of said passage and having their teeth pro-
jecting through itslongitudinal slots,a secon d
series of toothed eylinders mounted above and
parallel with the topof said passage and hav-
ing their teeth projecting through its lon oitu-
dinal slots, means for driving the cylinders
in each series at an increasing rate of speed
from the inlet toward the discharging end
of the apparatus, in combination with a plat-

form extending rearward from the inlet end

of said apparatus and forming a continuation
of the bottom of said bale-passage, two pairs
of wheels mounted on opposite sides of said
platform atitsfront and rearends, an endless
rope passing over each pair of wheels longi-
tudinally of the platform, a pair of side rails
or guards along the sides of said platform, a
bar extending across the platform and resting
at its opposite ends upon said side rails and
adapted to be connected to the endless ropes,
and means for driving said ropes.

7. A combined bale-reducing and pad-form-
ing machine of the characterdescribed, com-
posed of a bale-reducing apparatus receiving
the compressed bale at one end and deliver-

ing its material in the form of a thin layerat
its opposite end, means for supporting and

drawing forward two strips of paper—a lower
wider one led beneath the discharging end of
the bale-reducing apparatus and recelving
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therefrom the thin layer of material reduced

from the bales, and a second narrower strip
led over the lower strip and the intermediate
layer of material—means for folding the pro-
jecting edges of the lower strip upward and
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inward upon the edges of the upper strip,
means for supplying n*lue or paste between the
edges of the two smps, and a palir of pres-
sure-l‘ollers located in advance of the above-
described means and operating to draw for-
ward the two strips of paper and intermedi-
ate layer of material and press the inturned
edges of thelowerstrip firmly downward upon
the edges of the upper strip.

S. Aeombmed bale-reducing and pad-form-

posed of a bale-reducing apparatus receiving
the compressed bale at one end and dehver-
ing its material in the form of a thin layer
at its opposite end, means for supporting and
drawing forward two strips of paper—a lower
wider one led beneath the dischargingend of
the bale-reducing apparatus and receiving
therefrom the thin layer of material reduced
from the bales, and a second narrower strip

led over the lower strip and the intermediate |

layer of material—means for folding the pro-
jecting edges of the lower strip upward and
inward upon the edges of the upper strip,
means for supplying glue or paste between

~the edges of the twostrips, a pair of pressure-

- rollers located in advance of the above-de-
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scribed means and operating to draw forward
the two strips of paperand intermediatelayer
of material and press the inturned edges of
the lower strip firmly downward upon the

edges of the upper strip, and an automatic |

cuttinﬂ' mechanism located in advance of the
pressure-rollers for cutting the eontmuous

pad Iinto separate pieces.
9. In apad-forming machine, the combina-

tion,withthe forming devices operating tofold |

the projecting edges of the lower strip of paper
over upon the edges of the upper strip, of a
glue - reservoir, means for supporting two
spoolsof thread and leading the threads there-
from through the glue in the glue-reservoir
and thence between the inturned edges of the
lower strip of paper and the smfaee of the
upper strip, and a pair of pressure-rollers op-
erating to press the inturned edges of the
lower stlip down upon the upper strlp,mth the
glue-carrying threads between them, and to
d1 aw forward the threads with the pad as the
latter is formed.

10. In a pad-forming machine, the combi-
nation, with the forming devices operating to
fold the projecting edges of the lower strip
of paper over upon the edges of theupperstrip,
of a glue-reservoir, a roller journaled therein,
means for supporting spools of thread at one
side of said reservoir and leading the threads
therefrom into said reservoir and beneath the
roller therein, another roller or rollers above
and in advance of the reservoir and upward
and over which the threads are led from the

reservolr, and thence forward beneath the |

inturned edn'es of the lower strip of paper,
and a pailr of pressure-rollers operating to

press the edges of such strip down upon the }

upper strip of paper, with the glue-carrying
threads between them, and to draw forward

| the threads with the pad as the latter is

formed.
11. In a pad-forming machine, ‘the combi-
nation, with means for foldmn' the projecting
edges of the lower strip of paper over upon
the edges of the upper strip and securing

them thereto, and a pair of feed and pressure

rollers for drawing forward the continuous
pad and between which the pad passes, of a
reciprocating knife for cutting the pad into
separate pleces as it is delivered from the ma-
chine, power - operated driving mechanism
for said knife, and adjusting devices in said
driving mechanism for regulating the speed
of the knife to cut the continuous pad into
separate pieces of different lengths.

12, The combination of the frame A con-
taining the longitudinal bars B B and the in-
clined bars C D located above the bars B B3,
the series of toothed cylinders G journaled
1n boxes upon the bars B B and the series of
toothed cylinders G' journaled in boxes upon
the bars U C, the cross-bars I connecting the
bars B B, vertical supports J carried by the
bars 1, the longitudinal strips K carried by
the supports J and having between them the
narrow longitudinal spaces through which
project the teeth of the cylinders G, the cross-
bars I' connecting the bars D D, the supports
J' depending from the bars I, the longitudi-
nal strips K’ secured tothe lower ends of the
supports J'and having between them the nar-
row Jongitudinal spaces through which pro-
ject the teeth of the cylinders G’ and means
tor driving the cylinders G and @ at an in-
creasing S'peed from the rear toward the for-
ward end of the series.

13. The combination of the frame A contain-
ing the longitudinal bars B Band the inclined
bars C D located above the bars B B, the se-
ries of toothed eylinders G journaled in boxes
upon the bars B3 b and the series of toothed
c¢ylinders G’ journaled in boxes upon the bars
C C, the cross-bars I connecting the bars B B,
vertical supports J carried by the supports I,
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the longitudinal strips K carried by the sup-

ports J and having between them the narrow

longitudinal spaces through which project

the teeth of the cylinders G, the cross-bars I’
connecting the bars D D, the supports J’ de-

pending from the bars I’ the longitudinal

strips K' secured to the lower ends of the sup-
ports J' and having between them the narrow
longitudinal spacesthrough which project the
teeth of the cylinders G/, the large sprocket-
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wheel L and the small sprocket-wheel M fast

upon each cylinder, the sprocket-chains N
connecting the sprocket L of each cylinder
with the sprocket M of the cylinder in front of

it, and means for a,pplymﬂ the driving power

to one or more cylinders in each series.

14. Thecombination,with thebale-reducing
apparatus embodying two converging series
of toothed cylinders G and G’ and means for

driving the same at an increasing speed from

their rear toward their forward ends, of the

platform K°extending rearward from the in-
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let end of the passage between said series of
cylinders, the wheels X7 and K° mounted ab
the front and rear ends of said platform, at
oppositesidesof the same, the sprocket-wheel
K turning with the wheel K7, the sprocket-
chain K passing over said sprocket-wheel
and over a sprocketv-wheel fast upon the rear-
most eylinder G, the endless ropes K pass-
ine around the wheels K7 X the guide-rails
K" above and at opposite sides of the plat-
form K5 and the cross-bar K detachably
connected to the ropes K and resting upon
the rails K | '

15. The combination of the former-plate O’
having the upwardly-curved and inturned op-
posite edges, the glue-reservoir A° supported
above and across said former-plate in the
frame Q’, the roller D? journaled in the reser-
voir A3 the spools of thread C° mounted upon
a spindle supported upon the frame Q’, the

roller I3 mounted in supports upon the frame-

at the opposite side, of the reservoir A*—the
threads G2 being led from the spools C°down-
ward into the reservoir A? and beneath the
roller D3, and thence upward over the roller
I3 and thence forward beneath the inturned
edges of the lower strip of paper within the
former-plate O'—and the pair of feed and pres-
sure rollers K3 N2 located at the forward end
of the former-plate O’ and operating to draw
forward the strips and to press the inturned
edges of the lower strip downward upon the

" upper strip with the glue-threads G° between
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them.
16. The combination, with the rollers K N°
for drawing forward the continuous pad, the

618,916

| cross-plates D* Ef located in front of said roll-

ers and provided with the disecharge-openings

Ct, the small rollers A* B*located between the
plates D* E*and rollers K® N3, for supporting
the pad immediately adjacent the plates D* K,
means for driving the rollers IX*® N° and the
rollers At B4, the reciprocating knife M* car-
ried by the slides O*mounted in vertical ways
in the frame P?%, and driving mechanism for
reciprocating said knife.

17. The combination of the reciprocating
knife N%, and a driving mechanism therefor
havinginterposedinitthe driving-cone G°and
driven cone F%, the endless belt I’ intermedi-
ate said cones, the shifter M® for said belt, the
serew-shaft N° for operating said shifter, the
rod P%, and the scale on the rod P’ codperating
with the pointer on said shifter.

18. The combination of the rollers K2 N¥
the latter journaled in vertically -movable
spring-pressed boxes, suitable gearing inter-
mediate said rollers, the plates D* E* having
the passage Ctbetween them, the rollers A* B
located between the plates D* E! and the roll-
ers K8 N3, the roller B* being mounted in fixed
bearings and geared to the roller K° and the
roller A* being mounted in arms I*I* hung
upon the spindle of the roller N® and geared
to said roller, springs M* bearing upon verti-
cally-movable boxes upon the spindle of the
roller A4 and the reciprocating knife N* co-
operating with the plates D* K~
EDGAR J. STEWART. -
Witnesses: |

EDWARD RECTOR,
LEONORA WISEMAN,
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